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00:00-01:00 u. 65.7 80.9 59.3
01:00-02:00 u. 665 83.7 59.0
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH YSI pH100A Technology Promotion Association 23CH418 29 Mar 23 28 Mar 24 -
JC03335 (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 | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 um (PM,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator 3540
2 |U-Tube Manometer Particulate Matter < 10 pm (PM,,) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 pm (PM,,) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 pm (PM,,) Barigo, Germany - Technology Promotion Association 23H1200 5Jun 23 5Jun 24 -
(Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1201778108
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 28032023 28 Feb 23 27 Feb 24 -
1201778109
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1201778110
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1200636462
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -
1200636463
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 [Carbon Monoxide Analyzer Carbon Monoxide Thermo a48i UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1182920019
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1182920020
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo agi UAE Consultant Co.,Ltd. 15052023 15 May 23 14 May 24 -

1182920021




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
48C-62460-355/5
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
48C-62494-335-5
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205DT0105
18 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24 -
2205DT0113
19 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 163/23 17 Apr 23 16 Apr 24 -
2205070114
20 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0O024
21 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 288/23 15 Apr 23 14 Apr 24 -
20040059
22 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-065 12 May 23 11 May 24 -
(Acoustic Calibrator) 6458 Co. Ltd.
23 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003082 11 Mar 22 10 Mar 24 -
Laoor Lagn 0006689
24 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003087 11 Mar 22 10 Mar 24 -
Laoor Lagn 0006691
25 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003094 11 Mar 22 10 Mar 24 -
Laoor Lagn 0006692
26 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022002973 9 Mar 22 8 Mar 24 -
Lagor Ladn 0006693




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
27 |Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003098 11 Mar 22 10 Mar 24 -
Lo Laan 0006694
28 |Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003099 11 Mar 22 10 Mar 24 -
Lo Laan 0006695




CORPORATE SERVICE

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
LQUIPMENT CALIBRATION AND TESTING SERVICES
534/3 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG BANGKOK 10250
FAX.0:2719-9434

TEL. 0-2717-300

NSC.TISLTISI025
CALIBRATION 0008

Cert.No.: 23CH418
Page.: 10of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by ©

Approved by :

{ /) Malee Butkruea
( ) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter

EcoSense

PH100A

JC03335
UAE.EFM.082/2562(ENV.pH.02/62)
Used item

28 March 2023

29 March 2023

2303-1001WSC-1

United Analyst and Engineering Consultant Co. Ltd.
3 Sol Udomsuk 41, Sukihumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 = 25) "C

(50  15)%

In - house method :

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

- CP-CHB8 by comparison with standard thermomeler

Warakorn Lerngagtrakul

Mok, .

Approved Signatory

31 March 2023

The Uncertainties are for a confidence probability of approximately 95%

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7){7,10)

ced other than in full, exeept with the prior wr

3 Hquipment Calibration and Testin

ienasieanay

Cert.No.: 23CH418
Page.: 3cf3

Cert.No.:  23CH418
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054  110RC044 2211306 27 Qct 2023

This certification is lraceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measuremenl results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.887 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Functi
Performing standard curve by Fluke at pH (4,7)(7,10)

mV Measurement

Nominal Standard Uncertainty of Coverage
Unit Under Value Voitage Actual Reading Measurement factor
Calibration Input (smV) P
pH mV mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03335 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

WMk .

tﬂﬂﬂ"lﬂtiﬁ@ﬂﬂu

CALRATION D367

Fiiw imeastirement lmbaratory
Calibatian services department.

CERTIFICATE OF CALIBRATION

Certificate Mn 1 CL-011-65 Page 1ol 2 Pages
MEASUREMENT ITEM Tup Land Drifice CoVbrotica procedure:

MANUFACTURER 5CH diewrn wax colfroted o
MODEL/TYRE TE-S0258 il ety (4

SERAL NUMBER 3540

1D NUMBER UNEEFMLI7E/Z5E1

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement|  factor
(mV) (%) k
pH Electrode 4.008 4.01 173 0.0071 2.00
SIN.-220323S1A605377 6.987 699 -1 0.011 2.00
6.987 6.99 -1 0.011 2.00
10.010 10.01 -177 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 220323S1A605377
Cimension of prabe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) ("C} (°c) (£°C) k
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 30.0 -0.003 0.13 200
35.0 35.002 35.0 -0.002 0.13 200

Remark : - UUC™ = Unit Under Calibration

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

factor k, providing a leve! of confidence of approximately 95 %.

-o0o-

Wl

tenanslumaun

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Used Ibm
Unitedf Analyst s Erighieering Consumant Co. Ltd

1 504 Udumsui 41, Sukhuemyit Road, Bangehak, Pheakhannng,

Banghok 10260

02 Now 2023

Ambisat condition in the aoaratary are s follaw;

Temgeraty
Relative
Atmosgiharic Pressane

CALIBRATION CONDITION;

Magsyrament Candion

TABULATION OF RESULTS:

30430 t
5504150 HHH
010410 hea

24 houwrs at amient conditons.

numbar GIALIH

ation of

The average values during Measurementare 245 'C and 61.0%HR8

Tha tatily an next page give the measired vaun,

Calfbrated by

ETMr. Sorwit Thochaled
| Wik Jrttritparn Lertsomahol

ol Approved

signatory:...

Uindertaity of Meosuirement:
riming

uide ta Hhe

ardance with fhe GLM

Esuremen

reertainty in

Br. Parinya Booncharoen
ftitsn Dapartmort Msnagar

THIS CERTIFICATE REPORT RMAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FO W

IN WHITING FROM THE LABORATORY



NAC

JHANATHE ASSOCIATES OO LTD

Continuation of Certifizate of Caitbration Number C1-011-65 Fage 2ol 2 Fages
MEASUREMENT RESLILTS:
The Ordfice gus flow device wis cofbrated by direct 1 the Standard Rutary Mitet {Roots Meter), The Hurmid air wat uied a3

et i thoe systemm. Thee stanelard condibns abe 25°C (258:15 K snd 7631 b far stantard temperature snd standard pressure resoectively.

Tabbe 1: The resulis of @ Staniand calbralon data

Flow rata Pressre | Tumpersture | Temperstum | dp moter | &p Orifice standard Fow [4]
Platw IP: ral v
m' el mmig *t mmg Hu'.l ;“xm,,
1 (¥ THLI04 24540 R 57100 1568 1352 [oe
2 s 758182 24620 4010 F0852 3078 1756 [E]
3 Lu1m 758,204 24550 21900 40963 4167 2043, 1060
4 1169 750220 24540 4060 30007 a7 T 1134
§ 1419 756.202 24,730 24,250 T 704 1851 1366
Slape [m): LUsLAD
Inturcent ) eni
Catralatinn coefhciant |#|; 095914
Ungestalnty fi=2) 0m7  mmin
Tabile 2 The results of @ ncied csbbrstion dat
Flow rato pressure | Tempersture | Temperaturd | Aa_mater | A Orifice seandsrd Flow 2]
Plate (] 17al [T} i
' fmin by ‘= o mmbg ints0 whimin
1 o702 750104 H5H 23900 57190 1568 0785 (X
4 .95 75181 s 2010 50,852 3088 11 [LEE]
3 1118 T5BIH 4550 11,960 40985 4187 1279 1.060
4 1168 750,320 34540 4,060 30007 A7 1362 1124
g a8 756.302 .70 34,250 LTI 044 1684 1368
Shope (ml 122877
Irsurtent | -a0arE1
Carretatinn costhicient |- G.HS}I
Unpmmtalnity {4 = Jj: noue - mifmin
***End of Cartificate of Calibration®**
1
naslupun
Cert.No.: 23P1401
Page: 20of2
psult of cal = Ranae ; 0 inH.0 1036 nH,D
Funeti Scale Interval ; 01 inH,0( The Fifth Estimate )
Increasing Pressure
LuC indication
i High-port side  Low-part side AR Emor
{inH:0) (ink,;0) {inH;0) {inHz0) {inH, 0}
0.00 0.00 .00 0.00 0.00
200 .00 08 188 -0.02
4.00 200 -1.98 308 -0.02
6.00 3.00 -28E 508 -0.02
800 4.00 -3s8 786 002
1000 5.00 488 8.8 002
12.00 600 -6.00 12.00 0.00
14.00 .00 -7.00 14.00 oo
16.00 00 -8.00 1600 0.00
16.00 a.00 -8.00 18.00 .00
20.00 1000 -10,00 2000 0.00
22.00 11.00 -11.00 22.00 0.00
24.00 12.02 -12.00 Qa2 no2
26.00 13.02 -13.00 26.02 062
28.00 14.02 -14.00 28.02 ooz
30,00 1504 -15.00 30.04 Q.04
32.00 16.04 -16.00 32.04 0.04
3400 17.02 -17.00 3402 o.02
36,60 18.00 -17.96 35.96 016

The uncerainty of measurement was 1 0.1 inH,C
*UUEC = Unit Under Calibration
* AP = High-port side - Low-part side
The reparted uncerainty of measurement was based on a standard uncertzinty multipied
s ge factor i = 2, providing a level of of approx y 05 %.

-allo-

Attopol F

endsluauny

a 1160340

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-IAPAN)
CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AND TESTING SERVICES
S0 BATTANAKARN ROAD 01 18, SUANLUANG, SUANLUANG, BRARGROK 10350
TEL, (3717300024 FaX, 0-I719-045%4

¥ - a Certificate Mo, : 23
Certificate of Calibration it

Equipmant U-Tuba Manamatar
actura Thes cantificate may not be repraducad othar than i full,
g o
Yoy e o exeept with tha pricr wrilten approval of the hesd of
Modet : 1221-38-Win Gorporate Services 3: Eguipmant Calibraban and Testing Sarvices
Serlal No.:
1D No.: UAE EFM 12212560

Condition As-Recolved: Usid I

Racaived Date: 26 April 2023
Calibiration Date: 09 May 7022
2304 by:  Unilad Analyst and Enginaariig Consultant . Lid

Ambiont Tomperature: (22 £ 2 °C
Bt Sol Udomsuk 41, Sukbumvit Road, Bangchak,

Phrakhancng, Bangkek 10260

Rutative Humidity: [ ERERE
Atmespheric Prassure: 1010 moar

et againe! Pressurs Measurng inslrurments
CP-P04, using * DKD-R 6-1 ; Catibration of Presswe

Procedure used: The wixs by direct
Standard 0 to in-houss
Bauges, Edition 0302014 * 8 a guldetines.

Ca; n of this n

1.Rofarenca standards ingtuments .

In: ent Model Serial No. Cartifinate Na. Dug Date’
1) Prossure Caliyator PCI06P 1188 MPOIST-22 24 Aup 2023

2 This resit of ealibration wes mada on requesied @1 the point specified by customer

3.5cale and conversion factor is 1 kPa = L0T4E203 nHO

4, This Instrument was Lsed clean sir and oll 85 pressure meda

5 .This Inefrument was callbrated by applind pressure (o high-port {+) side and low-pon (-] Site open to atmosgheric pressure
B.This instrumeni was Installed in vartical edentation and top of the pressune part was usad as the mlarence level

7.The certificate & valid anty to the fem calibrated on date end place of callbration,

B.This Cerlilization is tracesble 1o tha L Syetem of Unil mai throughe.
-Nationa! instiute of Mairclogy Thaitand (NIMT)

Calibrated by ;  Buwit Aussarmon pproved Signatory i ___ Adepel P
Issua Date : 11 May 2023 | 1Praiinae Prabpaigal
| |Suwa Suwannasn
1 TAttapet Panursch
enasluemuAy
P 0314241

TECHNOLOGY PROMOTION ASSOC]
CORMRATE SERVIC i EQUITN
34/ PATTANAKARN ROAD 500 |
TEL 027

SUANLUANG,
MHMI 24 FAX 0271904484

Certificate of Calibration C“‘““;:‘; o

Eguipment : Anerold Basometar
Manistsciiser: Barigo This cenificale may not be reprodicsed alher than in full,
xcmpl with the pricewitien approvel o the hesd af
Madal : = Earporale Servicas 3 Equipment Callbrabion and Testing Sarvices.
Sarial No.:
1D Mot UAE ANV 1242550

Condifion As-Received: LUsod [bom

Received Date! 26 May 2023

Calibration Date: 02 June 2023

Reference: 2HE-0IWEC Submitted by:  Unitad Analyst nnd Enginearing Consultant Co. Lid
Ambient Temperature: | 73 £ 2 ] °C

Relative Humidity: [ B0 £16 ) X 81 Boi Udomsuk 41, Sukhurmvit Rosd,

Bangehak, Phrakhsnong, Banghox 100260
Atmospheric Pressure: 1007 mibar " "

re used! Thae s Ly direct malhod agans! Pressure Messuring Instrumants
Standard sccording lo in-house calibration precedurs CP-P10, using " DKD-R 81 | Calibralion of Prassuro
‘Gauges; Edition 032014 * a8 8 puisalings

of this rasuit of

1 Metprence standards inatruments

Instrument Mode| Serlsl No. Certificate No. Due Date
1] Standard Barametar oPitaz 1422505046 MP-0084-Z3 03 May 2024

2.This mstrument was installed In vertical orlertaton and canter of the dial was usad as the relerence level.
A This remill of calibration was made on requestes af Inn paint specified by customer,

4. This reaull of calibrafion iratrument was in sbeiolute presaure.

5 This Instrurmant was used clean ar a5 pressdre medla.

@ Tha carificatn is miid only to the em calibrated on date and place of calibration,

7.Thig Canification in traceabla fo the Systam of Unit througi-

~Naticnal Insguta of Matroiogy Thailand [NIMT)

by:  Suksan \pp 4 ﬂ”“?l’f £

Issue Date © OB -Juna 2023 [ |Pnalines Praboaipal

[ ] Surn Suwannusn
V{Nlapﬁl Pamrach

enasluemuAy
B 0316958



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAFAN)

Cort.No,; 23F 1658

COWFORATE SERVICES 3: EQUIFMENT CALIBRATION AND SERVICES ¥ A
SIU PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGEOK 10250 'ﬁgﬁ_‘,ﬁ\,‘?
TEL O-2717-3000-28 PAN {27195 RECTETIRITEZS
CaLmanTIoN n3se
: 3 ¥ .1 ZaH1200
Certificate of Calibration  Gefiesie o - 22

Equipmant : Dial Tharmo-Hygromaser
Manufacturer Rarige The whm. cate may ot be mpmw:.u ather than in full,
eugepl wilh i priot witten aporoval of the heed of
Modal : Copocate Sarvices 3: Eguiprant Calibration and Testing Services
Berial No.:
1D New: UAE ANV 130/2550
Condition As-Received: Used Hem
Receivad Date: 26 May 2023
Calibration Date: 30 May 2023
1o Of June 2023
Refarenca; 2305-0910WSC Submittad by:  United Analyst and Engineering Consultant Co. Lig,
Ambiont Temperature: | 23 + 3 ) °C
Relative Humidity: (50 +30) % 01 Soi Udomsik 41, Sukhumeit Road,

Bangehek, Phrakhenong,  Banphok S0260

Poge: 2072

Easult ot Without Banpe ; 950 [Pa 1o 1030 Pe

s luto Prossumn Mezsuroment Scals Interval - 1 hPu | The Fifth Estimats )
Increasing Prasstire
| Appiked Pressum (hPa) B55.83 | 97047 | 9B1.93 | 96132 | 100229 | 1011 64 | 1021.14 | 103230
UILIC* indicanion thEa) 000 | argd | 9600 | 960.0 | 10000 | 10100 | 10200 | 10360
Enor (hPa) gor | -Dar | 83 | 43 | 228 | 184 | Ate | 280
Docreasing Prossure
Appiked Pressune ihi'a) 103230 | 102144 | 1011 67 | 100236 | 98235 | 961,64 | 67049 | p5B04
ULIC* indication (nia) 10330 | 10200 | 10100 | 10000 | 9900 | 9800 | GO0 | @500
Enor {hFa) <230 -1.4a 167 236 235 -1.94 048 .06
The uncectainty of messs=men was 2 030 hPs
= LAIC = Linit Undes Galibration

Thi reporie uncetaily of messisement wis based on 8 stapdard uncerfsinty maltpled
by o cowerage factar i = 3, providing n evel of confidenss of approxemataly 85 %.
-abo-
Aitepel £
[

enanslaeaun

Cert. No: 23H1200
Page: 2 of 2

Frocedurs used: Calibration wane conduatod using In-house caliration protedure CF-HO2 sccording 10 compasison
with atandard chifled mirmor sensar for humidity measerement funclion and comparison wilh standard

Infeabe for funetien into huemidily | lemparatute chambsr,

it 1 of calil 1}

{.Reference standarnds Instruments -

Instrument Model Sorfal Na, Cartificato Na. Due Dats
1) Hygro-K12 Dew Foint Monitor 112 2360185 20703 02 Aug 2023
2] Mandnala Thermometer With Sensor 1423 240076 2305 15 Mar 2024

2.The cerificido is vaiid only to the iteen calibrated on date &nd place of calibration.

3.7his Carlification |s tracesbte to the

System of Unit throughe-

-National Instilute of Standards and Tachnology (NIST) , The United States of Americn

-Tachnology Promotion

Calibrated by :  Samcha;
Issue Date : OF Juna

AE

e L

Association {Thailand-Japan), NSC-ONSC Accredited Mo, Calibration 0008

ot

[J ] Chakril Waswwan]ua
| 1Pomihippa Tarmsyasul
| 1Viporn Tantyawuti

| Dumwer
2023

enaslueuAl
n 0316274

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhurmv Aosd, Bangehak, Phrakhanong, Banghkok 10280

Result of Calibration:- Before Adjustment
Function: Hurnidity Messuremant
Reference Standard uuc Uncertainty
Tomperaturs  Humidity Reading Error of Measurement
("C) (%RH.} (fRH.) [56F.H.) (%R H)
a0 401 4a T8 16
26.0 6800 B3 30 17
250 Bo.0 i 4.0 1.8
Result of Calibration:- After Adjustmant
Function: Humidity Measurament
Rafarence Standard uuc* Uncertalnty
Temperaturs Humidity Reading Error of Meazuremont
"C [RH [RH) {%RH.) (%R H )
250 40t 44 38 1.6
250 BO.0 &0 oo 1.7
250 80.0 5 -50 148
Result of Calibration:- Withaut Adjusirmiers
Function: Temparature Measuramant
Standard uug* Uncenainty.
Temperature Reading Error of Measurement
Gy =) ¢c} (#'C)
19.987 200 [EhES 0Tz
30.0168 30.0 -0.016 072
38.8944 3835 0444 nr2

UUG" | Unit Under Calibration
The reported uncertainty of measurement was base on standard uncestainty mulliplicd

by eovarage factor k = 2.00,

lavel

-olo-
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o
renanibieyuna
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MULTI-POINT GAS TEST REPORT z
TestDate  :Mar 28,2023
Equipment : Gas Analyzer (ND7) Model : 4H
Manufacturer :  Thermo Soentific. Serial Number : o b2t -l GRS S
1
Standard Gas Concentration Dilutor Detall
| Sulphur Dickide (507} 44,68 FPM  Manufacturer Thermo Scientific ™
Witric Cride (ND) 45,94 PPM Mode! 146 s==3
Methang (CHa) - ~ PPM  Senal Number : 1180540071
Carbaon Monoxide (GO} el
| Cylinder Ho. : FA0143262
Expiration Date Jum 21,2024
[ = ai =
Reference Value {ppb) ’"‘""’I';;"”“" Difference Error | Percent Error | [% Error ]
Levi | ZEM 0. 0.0 oo .00 .00
Level 2 20.00% 100 1006 50 6L .60
Level 3 A0 00% 200, 200.7 L0 .3 .35
60.00% 300, 3013 30 .4, 143
80.00% 400, A0D.0 .00 .00 .00
Remark : Measurng Range 500.0 ppb Average Difference (%) 28
sheceptable Limit + 5%
il | Multi-Point Gas Test Chart |
= A0 | 4onE——
350 L = .
100 —ﬁ’_—. |
¥ o ! S
i + T e+ —
g 150 _‘(/_ o
R — ol ! |
@ = | ]
L]
[ o 100 150 200 250 300 80 40 45l
Reference value (pph)
—-—Mmrm ]
FPaga 1ot 1

I.ilﬂﬁ"li‘hiﬂ‘wﬂﬂ



United Analyst and Engineering Consultant Co., Ltd.

MULTI-POINT GAS TEST REPORT

Test Date 1 Feb 28,2023

Equipment :

Therme Schentific

Manufacturer :

Standard Gas Concentration

side 44.68
(NI} 45.04
G84.8

EB0IA5IE2

Jun21

Reference Value (pph)

Model :
Serial Number ;

Dilutor Detail

PEM
PPM
PPM

Multi-point gas test data

Analyzer

Difference Error
Display tpnh]

Tharmo Scer
146i
1180540071

Percent Eror|  [% Error ]

0.00

+ Measurng Range
sheceptable Lmit

playiaps]

nalyzer OF

Calculate by

Refertnicn valie {pab]

Dty

wﬁrnve by

MULTI-POINT GAS TEST REPORT

Test Date : Mar 28,2023
Equipment : Gas Analyzer (NO2)
Manufacturer : Therma Soentific
Standard Gas Caﬂcenu-au!n
44.68
45,94
S54.8
EBO143262

Expiration Jun 21,2024

Maodel :
Serial Number :

Multi-point gas test data

Reference Value (pph)

Analyzer

|
| Difforence Error (Percent Errar

a2
1200636462

Thermn Scentific
145
1180540071

[%b Errar ]

| Display {ppb)

Average Dfference |

il

[Multi-Point Gas Test Cha

Disalayiopa)

Analyres

Caleulate by

Page 1of 1

enaslumugu

Test Date

Equipment : Ga
Manufacturer ;

1 Apr 7,2023

Standard Gas Concentration
S| dcide (SO 468
Nitric Oxidh 45.04
Methan E
984.8

alyzer (NDz)
Thermo Scen

MULTI-POINT GAS TEST REPORT

Model
Serlal Number :

Dilutor Detail

Manufacturer

EB0143767

Multi-point gas test data

2|
1201778110

Thermo Scientific

LIBG540071

Analyzer Display
[ppb)

Difference Error

T
Percent Error [% Error ]

0.0 .00

0,17 0,17

0,00

ur Disalaylpnb)

Anay

Calculate by

Gas.

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

tenanslumunas

lnrg,z: ‘dpocl'\:lu Cuses
Afrges

putirt u:m_ e
Tiurham, KE 27713

Tt om

Part Humber: ED4MIZDE <5410 Fufarence Mumbe=  122- '\02135“:." 1
Cylinder Numker,  EBMMA2262 Cyinder Wah. me 1444 C
Lubaralory: 124 - Duehamn 1547 - HEC Cwiinder Pressure: 20(" 93”3
PEVP Mumoer B2203 Walve Chutlel:
Gas Cooe: COG MK, SC2BALN Tertfeston Cate: JLn M, 221
Explrauon Dal Jun 1, 2024
1rmed n th "EF. Aasay and Eareaa Sl 20127 adnTen] ERA,

| iediras e 3 C20aN2e: eail 21 52% The

ANALYTICAL RESULTS

v Ine atsi i njer Snpsiicd Velheon gy DES 6 1E3I1E SuieLlior ¢ na I i HeRGraia o gpbndee has o el atet
LS s s iz oINS GEr v

ue A3 TRNlERENE Sk nn

Component Requisted Artiml Protoeol Tulal Ralatlya Ageay
Conzentration £ oncantration Mathed Ungartainby Dakrs
HOZK 4500 APAM 4byt "!rﬂ— 3] *i-1.4% MIST ‘fraceable Az, J62- 20
MIPKIZ AIDE 4500 PR 45,84 FRL) 1 -+ 1.4% NiST Tracealle EAZE02], QB2 20
SJLFUR DIDens= A5.LC 224 A4.50 PP G1 =+ 1.0% M &T Iraceatly DEMeEERT, 05217021
CARDDH AMOHORIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable FEMALz]21
NITROGER Baarkz
f——
CALIBRATION STANDARDS
Typa Lot D Cylititer No Sonceatration Expiration Date
CRTRR ZoIEnEE TCTRAITE 15,82 PR NITRIC CRDE T TROGEN Tab 2, 2325
PRA PG LESS1ZS .91 PPK HTROGIN DIDHIMFIAIR Fah 2. 2020
etii L EFRTHEITE] CCB0s8H1 4.243 PP MITROGEN DI0X JCMITRAGER Fap -8, 2021
HTFM 15011023 CEATIZTT .02 HEK FILAFUR CICKOEMNIHOGEN “un 17, PORE
HERM 14030118 CC439277 350 9 W CARBON MONZHIDS M T ROGEN Hovr 1§, 2135
S0 FRY 01 RO wcind o i reron 13 1he 0 m5z2y andnol gl o e angysis,
“
ANALY'TH.AL EQUIPMEN

Instrumentibakeftars| Anakytieal Frinclpls Last Multipufnt Calibratlen

Mcater 3700 AR mr Jon 1 201

Heade: ST00 AFRISD- 558 N2 HIR 3 £

Mnin: 5700 4HROB07 183 MCE FTIR Jun 03, 2121

hLeidar 3700 '\PR'ILELI'.!SS 502 IR Jﬂﬁ!. i

Triad Data Available Upon Raquest

NOTEE: PO #5322 007A5T
GROTS WI: 23.40hg
HET W 4 Pkg

“cal test results repacted on this certificate retete vy to

the cylinder number specified abowe. This concludes tha test report.

Apﬁrweu fc;r Release

[ACCREDITED]

CERT X

X
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) l\_liaf i United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumyil Aoad, Bangchak, Phrakhanong, Banghok 10260
AT ) DR

St i ooy o Tl 0 8763 228 Frx 0 2763 2800 waw com E-mail: gom

E :’,& EE United Analyst and Engineering Consultant Ca., Ltd.

3 Sof Udomsuk 41, Sukhumwit Aoed, Bangohak, Phrskfanong, Bangkok 10260

I.ilﬂﬁ"li‘lijﬂ’l‘llﬂﬂ

e eam Tol, 0 2763 2828 Fax 0 2763 2800 www som E-mail; oom
o MULTI-POINT GAS TEST REPORT =
e B MULTI-POINT GAS TEST REPORT 7
I ) Tast Date : Apr3,2023
Equipment : GasAnalzer(ND® Model : 424
Manufacturer:  Thermo Scientific Serial Number : 1200636463 = —
| Modal : 48
Serial Number : 1182920019 |
| Standard Gas Concentration Dilutor Detajl !
Sulphur Diceide (509) 44.68 PPM Manufacturer : = —_—
| vtric Onie (NO) 4584 PPM Model; Standard Gas Concentration Dilutor Detail s |
Methane (CHa) pET=" . PPM  Serial Humber ; Sulphur Cigxide (S02) _ PPM Manufacturer: Thermo Sdentific. |
Carbon Manaxide (CO) natric Ovide (NO) _ PPM Model: L
Cylinder No. : Methane (CHa) PEM  Serial Number 1180540071 =
Expiration Date : Jun 21,3024 ) Carban Monoxide {C0) PRM
Cylinder MNo. :
H ST Multi-point gas test data Expiration Date -
Reference Value (ppb) "‘“"'{:;2;"’ 13 | Difference Error | Percent Error | [%% Error ) A Multi-point gas test data
Lovil 1 Jfem 0.0 0.0 ) 00 0.00 P
Level 3 120.00% 1000 100.7 .70 70 .70 Reference Vaiue (ppm) Display (ppm) Differance Error |Percent Error| [ Error ]
| [Leve 3 Janao% 2000 700, .50 25 25 rE 00 00 00 ] 0.0
Level 4 |60.00% 300.0 301, i) .33 33 bt Tagioe 160 07 0.7 55 55
m‘* 4004 AR, u 2 Leval 3 [40.00% 0.0 W2 0.2 10 1
| Remark : Maasuring Range 500.0 ppe Average DM .26 Level 4 150.00% 0.0 305 0.5 18 1
Aecibie ik 3% o Level 5 [so.an% 0.0 0.0 0.0 0.0 0.
: Renmad | Measurng Range 50.0 ppm |__Aversgn Dfference (%} 1,83
450 fcceptable Limi 4 5%
= 400 + 4B {1
g 180 - Multi-Point Gas Test Chart
= a0 =0
g :":: i = 40,0
% » = % /a/
x N a8
%0 . E- ,/-—zb'a/'/
0+
o 0 o0 150 A0 220 oo 350 400 a5l 5 f__/”‘“a 7
Redorence vakio [oph) o =5k ¥
BT ‘ *
Reference vales
— e a2 Dinplay
Calculate by
2 b 2%, T, ?,oz,g calculate by
. R
SIS .
Page 1of 1 ' '
Page 10of 1
enaslumuRl enasluemuAy
L i_\]: United Analyst and Engineering Consultant Co,, Ltd. i :‘{" '» % United Analyst and Engineering Consultant Co., Ltd.
3 €0t Udomeuk 41, Sukhumvit Foad, Banpchak, Phrakhanong, Bangkok 10260 3 St Udomeuk 41, Sukhumvit Road, Bangchak, Prrakhancng; Bangkok 10260
ot sounses e Tol. 0/ 2763 2028 Fax D 2763 2800 www com E-mall: am T s Tel 02763 2826 Fax O 2763 2800 com E-mei com
UG oS TR - SRS SRS REOR e ——
TestDate  : Feb 21,2023 | TestDate  : May 15,2023
| Equipment : Ga Analyzer (CO) Muodel ; Equipment Gas Analyzer (CO) Model : =
| Manufacturer:  Thermo Serial Number : 1162920020 . Manufacturer Serial Number : =
Sulphur Dieedle (SCa)  44.68 PP Manufacturer : Thermao Sclentific Sulphur Diowide (S03) 1A PEM  Manufacturer Therma Scientific
Nitslc e {NO) . PPM Mode: 146 Nitsic Oride (NO) . PPM Mode: 1460
Muthare (TH) =24 PPM. Serlal Number : 1180540071 Methane (CHy) = PPM Serial Mumber 1180640071
PEM Carban Monmide (CO) 9848 PRM
Cylinder Mo, : ER0143262
Expiration Date ; Jun 20,2024
i == e T (. Multi-point gas test data ¥
| Reference Value (ppm) .mrv::;:l}wlav Difference Error | Percent Error | [% Error ] | Reference Value (ppm) Du"n';:\:v::;m) Difference Error |Percent Ermor|  [% Error ]
lovel 1 [Zero 0.0 0.0 X a level 1 JZem 0.0 0.0 0.0 0.0
| [ew {2000 10, 10.9 : . .3 Lem 2 20.00% 10.0 10.7 7 6.5
Level 3 |40.00% 20 0.5 : L4 24 Level 3 [40.00% 20.0 204 6 X 25
level 4 160,00% 30 30.7 ] 23 Level 4 |60.00% 30.0 304 E 2. 25
| [Leelg B0 0. 400 0 00 fd [Level 5 |B0.00% 40.0 00 0.0 0.0 0.0
Remark ; Measuring Range 50.0 ppm Average Differenco (%) .50 Remark : Measuring Range 50.0 ppm Average DI (%) 247
stiaplbie LNk o 5% Acceptable Lint £ 5%
= £0
g 00 E
40.0
E = ==
2 i 308
a T 7 25
E. - T]
i H MD?/_/
0 b o el
M 50 H = 50
Roferancs valua [ppm)
[ == racwrhidis: Reference value |ppm|
e Anls Disglny
Wcullnh by
PO I . S
6.0, 08. .8k
Page 1 of 1 Page 1 of 1

enasluemuAy



=" United

MULTI-POINT GAS TEST REFORT MULTI-POINT GAS TEST REPORT
:Jan 18,2023
TestDate :Feh8,2023 Fesnats o~
y ok 4

Equipment Mode Equipment 1 (T Model : ‘ar s

o : hermo Environmental Instruments Serial Number : ABC-524%

Serial Number : Manufacturer:  Thermo Environmen g
Manufacturer :
standard Gas Concentration Rilutor Detail Standard Gas Concentration Rilytor Detall
r i
. 44,60 PPM Facturer Thermao Scientific y
45.94

SB4.8
EBD143262

Jury 20,2024

0143262

,2024

Iti-point gas test data
Multi-point gas best data Multi-point g

Analyzer Display

i:\nalvur Display
{ppm)

Difference Error | Percent Error [ Error ]
{ppm) |

Reference Value (ppm)

Difference Error | Percent Error [ Error ]

6.0 0.0

Iring Range 50.0 pom

Acceptabls Limit +

Multi-Point Gas Test C

Anaiyzer Display(
Analyzer Display{pam)

& value {ppm}

Agprove by

Calculate by

'
Page 1 of 1
Page 1of enanslaimun et tenaslumugy
Afrgas Specknlty Guses
irges S, 200 S - . AT
as. &35 Uice Dene THAI METEOROLOGICAL DEPARTMENT
TAT I VERAD gy Il‘:llu:z?mm:zms -
4353 Sukhumvit, Bangna, Banghol 10260 Tel, (181-354-2804,6-2399-0
? Calibration Certificate
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoeol
Part Humber: EMMIBDE - 5AMDG Fufarence Mumbes  122-4021535t67-1 BSLE & Test Secban - i
Cylinder Numker,  EBMMA2262 Cyinder vol.me 1404 CF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G B i { I 423
PEVP Mumoer B2203 Walve Chutlel: 360
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221 A
Expiration Date: Jun 21, 2024 = = )
AT 1rmed n e wath "EF, ! o1 hazay asd Eareaa Sl 20127 adnTen] ERA,
[ 1 1N assay Erechiline injes, SRl Velhodn oy d0s 0 IE301E cunesion [ mna yhzd iveniraie iy cpinder has o aeyae
angeraly 1 i 45 2 2NN ekl 7 S3%5 TRECB N W05 30 S0 IMGLIAZS we~ich allind 1im use o s C21 ER e wicl.ve A1 G3-renl-@rane e an s P EN .
s [T —L=
ANALYTHIAL RESULTS
Componert Requasted Actiml Protocal  Tulal Ralativa Agsay 0 AF
Conzentration £ oncantration Mathed Ungartainby Dakrs

NI 45D =0 IOXTETS 21 vi- 1.a% NIST Tracaatie sazuR, TR 2021

NI“KEZ JRiDE 45T AR 45,84 FRL) @1 -1 1.4% MIST Tracealls EAZE02], QB2 20

SILFUR DI2i= A5 25 44,50 FFRA &1 --1.0% N 5T Traceanly DGA4E021, 052127021 >

CARDDH AMOHORIZE ] EB4.9 PFM G - 0.7 WAT Traeable FRH4E2 d

NIMROGEN Bxare il
pe——— A

CALIBRATION STANDARDS § _ YEEEA

Typa Lot (D cyliider Mo Sonceatration Uncertainity Expiratian Date Mig i

NTRK 2Gnan COTRINE 4982 PHM NITRIG DXIDEN TROGEN ERETS Tl (2, 2325 AIND SENSOR z 1

PR# ‘7RG LEGSES .91 PR N TRZETH DIDRINFRAIR Ll Fah 20, 2020 b

=tiE At AEFHIAN et EELY] 4343 PP NITROGEN BIOXI IDMITRAG R +-21 Fao -8, 2022 - fillsa ndl Enminaarin syl

HTRAH 16a110e3 CLATHTT AE.0E HPKA ELL_FUR CICKEIEMISOCEN +i-LE% ~un 17, AR 5 '

HERM 14030918 43277 350 9 FPM CARBON MANSKIDEMITRGEEN  +i) €4 Hive 15, 2125 . R

S0, FRY a1 RDHM neinga 0 ar51y and ol el o e angyses. ke fix
ANALY'TH.AL EQUIPMEN l R WA

Instrumentitaketode] Analylieal Princlpls Lagt Multipufnt EaRbratlan Foriep 1 B0

Mcater 3700 AR mr don K 2031 Calinration Sonditic ratl

Heafe: 5700 FROSE" 333 NG HIR n 3 £

M eia: 5700 ARG 153 NCE FTIR: Hun 03, 212

Hecias 3700 ArFuBd¥s5 502 IR, Jun 3, 0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

t'cal test arsults reparted on this certificate retete Ty te
the cylinder number specified abowe. This concludes tha test report.

STANDARD BARORN

[ACCREDITED]

CERT 30824 _— —

4 TRPSE 1= Y]
Apﬁrweu fc;r Releaze . lﬂﬂﬂ'}s ﬁguqu' :_I I . " ! “..5.‘: m‘} -
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THAI METEQOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangni, Bangkol 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sulhumyit, Bangia; Banghok 10260 Tel, 081-454-2804,0-2399-0469 Certification Mo, 14433

31 March, 2023 Pagp. = 3 of 3
The Result of Calibration F aiacsss — Coeraction
Certifiention No. 14423 Prassur Prassure
31 Murch, 2023 Page : 2 of § V01823 1014 age
Standurd HOOK GAGE NO. 1425 TESTED ANEMOMETER A D \o1d .02
Utirwsende Anememiter | Pressure | Yacumm) Veloeity Vieloelly Correction AOTAT 1012 053
minee PTPNTET) ETSETOE R ST mises misee s 1011 025
100 ; = 10 LA RG] w017 n1
am - - - in o.02 1138 1011 028
500 = 4 50 o 109171 Lk 128
704 = 5 s (17 .14 101340 3 0.48
bR - . = 20 i 101381 1088 118
11,02 x = - 104 012 q[re4 WA o0z
13,01 - - = 3o a0l 1ETS 4 ek
1501 Z ' 4 49 o 101383 1013 [
i ) : e S 1014 32 1015 .08
20002 = . - 2 0oz 1014.75 1015 -0.25
101438 i [k ]
Wind Alott Plotting Board 104 1014 021
1S DEPARTMENT OF COMMERCE WEATHER BUREAL s e i
WIND DIRETION TESTED WIND DIRECTION s ig1a aat
¢ o 101124 1011 028
=Y % 1011.58 01 BT
180 180 Average
2 Calibsated by Nﬁ‘]ﬂ‘

Mr, Waicharapol Subwir

Calibrated by = Mh\m?&

Me. Watcharapol Sobwat

Mehanionl Engineer

Mechanical Engineer

J nms‘himuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Subdumrvit, Bangno, Dangkok (0260 Tel, 081-454-2804,0-2395-0469

The Result of Callbration THAT METEOROLOGICAL DEPARTMENT

4353 Subhonwvit, Bangna, Banghok 10260 Tel. 081-454-2804,0-2395-0469

Certification Ne., 18423

31 Maeh, 2023 Puga 24413 The Result of Calibration
Sundard Barometor Tesiag Baromels Saortection
Prazsurg Prazsue Certifiention No. 14473
TROLTR TH 32 31 March, 2023 Page : S'aF S
Tal56 bl 042
TRLER g .04 Standan Temparsture Sersor Reading
75850 Py as0 Tamg. Reeting Carreation
7630 798 LET] c < 'c
75660 150 040 a5 450 024
ik 2 o kAT o 016
Tanr k] a7 s od il
60,42 a0 GAz
Te0.58 TG 056
TEO.3E e nas
TE0O5 THI nes
75125 B 0
51,12 781 m1
TB0.85 781 4.5
TE0 T 161 028 Callbrated by :
TED 24 B0 n24 Hﬁh'm?'k
rER.E2 760 18 Me, Warchnrapol Subwal
ToRS1 - 4 Mechanical Engineer
TER 76 754 025
Average

Calibrsted by 5 Hﬁlansk

Mr. Watcharnpol Subwit

Mechanical Enginesr

lilf'lﬂ"li‘hiﬂ‘wf]ll



Average
Calibrated by : E\L‘E m? L

THAT METEOROLOGICAL DEPARTMENT
4353 Sukbumviy, Bangoa, Banglok 10260  Tel 081-454-2804,0-2399-0469

Calibration Certificate

lssuad by © Calibration & Tast Section : Mateoralogical Instruments Bureau

Dare of fssue | Movember, 20213 Certifiearion Mo, 38023

Page ! | of §
blect " Wina Speed & Wind Direction Data Logger
Manufacturer : BCARLETITECH
Type - WL-21
Mfg Code  © Wireless Reoaer 22080R0113
Wind Sansor 22060T0115
Cuslomer  © United Anatyst and Engineenng Congultant Co. Lio,

81 5ol Udomstik 41, Sukhuml Road,
Bangchak, Prakanong, Banpkok 10260

Calibration Condifion < Tempersture 251 °C Bammatric Pressure 10135 nPa

NATIOMAL STANDARD WIND TUNNEL t Thermal Anemometer 42 8/MN G1563
T HOOK GAGE ND 1425 £ Winet Alaft Plofting Board

N.LET. Test Reference Number 731/241460 Standand Vsinoky at 20 - 30 mizec

Model Di-850-3TV {sansor TR-A0AH]

Sertal Nurribar 110730028 {sansor 120620508)

1 Ultrasonic Anemomater

JAPAN CUALITY ASSURANCE ORGANIZATION = Stangard Visiocy &t - 20 misse
STANDARD THERMOMETER Theador Fredrich @ Dny No8380/54 Wet No. BIBSES
+ tesio, (st 545 Senal No. DRB4B0ST Thermpschneider Ne,218802

STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015

/@ Barometer Vasala Jfhq §

Calibrated by - M?TbmcamL mf: ,(@u
Mr. Wisicharopel Subwin M Ul I
Mechunical Engineer 5’?1

THAT] METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangun, Baugkok 10260 Tel, 08 1-454-2804,0-2399-0469

The Result of Calibration

Certification Mo, 39023

1 Nevember, 2023 Page : 3 of 3
Standard Barometer Tested Barormatar Corection

Pressune Prossure.

008,68 1008 DB
00T s T &1
w0073 e 013
100E.80 e <30
008,72 e 28
1006.59 W6 58
100628 1me 028
1oE.05 1006 006
0GB 1006 018
Reas 1005 g
0gH 1010 038
100878 1070 D24
Hoe 69 1003 o122
10345 1003 0as
10824 plecd e
1008 B 1008 11
67 68 1008 34
mEsa ooy 0.0
100672 1006 oRe
1004 56 1005

Mr. Watchurupol Subuveat

Mechames! Engineer

Lana'w‘l:imuqu

THAT METFOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangliok 10260 Tel, 081-454-28(4,0-2399-046

The Result of Calibration

Certification No. 39023

| Movember, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anemometer | Tressure | Yacumm| Velocity Velugity Carrectlnn
miser Incaae S0 | bt | enfler mifaee misec
1.0 - * - 10 og
o2 - = = 30 002
Fo0 - = = 50 oo
.04 - = e T LR
202 - = = LES 12
fLo2 - - = o 20
1301 - = = (EX] 0o
1501 - = = (LR 011
1702 = c - 170 002
2002 - - = 199 ni2
Wind Alah Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREALI
WIND DIRETION TESTED WIND DIRECTICN
0 o
80 ]
180 180
i e ETTE N
2,

Caliboated by : [f\}lﬁb‘w?"&-

Mir, Watcharspal Subwat
Mechanical Engineer

THAL METEOROLOGICAL DEPARTMENT

4383 Suklmmyit, Bungoa, Bangholo 10260 Tul 081-154-2804,0-2399-0469

The Resulit of Calibration

Certificntion Na. 390023

| November, 2023 Pige : 4 of 5
Standurd Barometer Tested Barcmotes Corrction

Pressurs Prirssurs

TETA2 &7 a2
THEEY 766 -0
75541 65 a4
786,24 55 o4
15510 53 o0
THEO0 758 oo
TRLTT 765 -0.23
754,00 75 DES
TE4A4 TH4 044
TE4T 7H4 @7
TH.AT TRT 0z
75738 767 [+5:..3
76743 ThY [ % <]
TH5T8 87 s
56,99 767 -0.01
AR 7T 027
THe8 758 018
75630 THE (2 <]
TEATH 755 -022
75348 753

Averaga

Calibrused by ; M

My. Watcharipol Subway

Meshanicnl Engineer

lilf'lﬂ"li‘hiﬂ‘wf]ll
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THAI METEOROLOGICAL DEPARTMENT

4353 Sakhumyit, Bangno, Banghok 10260 Tek (81-454-2804,0-2399-D469

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit. Bongna, Banghok 10260 Tel 081-454-2804,0-2399-04649 Cahbraﬂon cen’ﬁcate
The Result of Calibration Issugd by | Galibration & Test Section © Metesralogical Instrzments Bureau
Date of lssue 17 April. 2023 Cenificution Mo 16323
Certification Ne, 390023 Pige 1 1 of &
| November, 2023 Page ;3 of §
Object WIRELESS ANEMOMETER
Standard Temparature Sensor Roading
Temp. Reading Correction
3 T : Manufacturer BCARLET
c c c
4512 45 012
2021 = 024 Typa WIRELESSRECEVER  : Wi-2t
1542 15 042 WIND SENSOR Wizt
Mg Code WARELESS RECEIVER 2205DR0114
WIND SENSOR 2205070114
Customar : United Analyst and Engineenng Consuttant Go.,Lid.

H1 Sai Udamsuk 41, Sukhumvit Road,
Bangehak, Prakanang, Bangkak 10260

Calibration Condition - Temperature 4, o Baramatric Pressure 10085 hPa

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer G42 5/N 91563

Calibrated by =~ ' 1

+ HODK GAGE NO 1425 1 Wind Aloh Plotting Board
M, Wtcharapol Subw MJST, Tast Roferonoe Number 731241460 Standan Velocity 2 20 - 30 mésac
Mechnnical Enginess - Ulirasonic Anemometer Madal DAS50-3TV (senscr TR-B0AH)

Barial Number 110730028 (sensor 120620586}

JAPAN. QUALITY ASSURANCE ORGANIZATION Stzrdard Velooty & 0 - 20 misec
STANDARD THERMOMETER i Theodor Friedach | Dy No.B3B0/S4 Wal Mo B35GB

st tesio B45 Senel Mo, D2E4B05T | Thermoschnedar No.818802

STANDARD BAROMETER + Digital Barometar Vaisatla T;

//aaammmsr \n’aisaj{

Culibrited by i Nﬂ)ﬂbr&(. siﬁa: R
A

M imnﬁvm:

Me, Wateharapol Subwn

enaslumuAl P —

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvie, Banguo, Bangkok 10260 Tel 081-454-2804,0-2309-0469

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Rangas, Banghok 10260 Tel, B8 1-454-2804.0-2150-0465 Certificntinn No. 16123
17 Apdl; 2023 Puge :-3 of 3
The Result of Calibration Standurd Baronyetor Tested Barometar Cartecion
Conifieation No. 16323 Pressure (mbar) Pragsure {mar] Umbar)
17 April. 2023 Pge - I of § 141156 1011 056
Staiilarid HOOK GAGE N0, 1425 TESTED ANEMOMETER o Ll 031
Uttrasamic Anemometer | St | Vausim | Velelty Velurity Carrectinn 0 6.6 a1 £32
mifor et 30 | b i) | e misee mispr W0 Tili] [l
1.00 - ; = 1o (] 100721 10607 a2t
307 - - - in 0.02 T ED Toar o0
500 - - = 50 00 100826 1nng 035
T = - - T o4 10T =8 008 .02
f.02 . = = B 0.2 1008.32 1008 (+5. -]
1102 . * = o oz WiT.an nns A2
(REH] . - - 1248 o w08 ar 008 et
1500 . . * 150 LI 18 42 g 4
1702 - - = 7.0 a2 1008 61 1009 0,29
20007 - . - 200 bz 100933 1008 083
0B o 032
Wind Aloft Plalting Board. 1 00584 1070 016
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 100850 1010 0,10
WIND DIRETION TESTED WIND DIRECTION 10%0.18 1010 o1
o o 101034 10 34
a0 50 1007.25 1007 026
T80 . Average
27 Callbated by : !\Hﬁmfhk

Mr. Wintchurapol Subwat
Calibpited by : Mechunienl Enginoer
Mr, Watcharnpol Subwat

Mechanical Engireer




THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumyit, Bangoa, Bangkol 10260 Tob 041 -454-2804,0-2385-0464

The Result of Calibration THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit. Bangoa. Banghok 10260 Tel (81-454-2804,0-23909-0460

Certifiestion Ne. 163723

17 April, 2023 Pige = 4.0F'5 The Result of Calibration
Standard Barometer Teatan Barmelr Camreation
Prassurs {mmHg) Pragsurs (mmHg) imemkig) Certificution No. 16323
= o 17 April, 2023 Puge = 8 af 5
FEifiad 59 Q48
Nl i S Standurs Temperatirs Sensor Reading
Tamp. Riendi Corraction
TEITA rsa g i o
= - -] ©
TEEAT 53 ot
453 s
TEETE T 0.24
anae 0.2 -n.o2
TEEN 156 033
16,42 184 ~0.08
TERUG 786 D46
156830 158 ek 9]
8647 156 0na
76,11 756 o)
TBO.38 156 038
166,52 787 a8
Tar.on 757 0.0
Ta7:5 5t naz
TET 44 757 i Calibrated by ; l
5149 5a o851 |
T 58 a3 Mr. Watcharopol Subwat
TE IR 58 018 Mochanicnl Engineer
765 50 758 056
Average

Calibrated by }\bm}’*—‘{\

My, Watoharmpol  Subwat

Mechanical Engineer

enasluemuAy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangoa, Banglok 10260 Tel, 051-454-2804,0-2308-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bungno, Banghkol 10260 Tel. 081-<454-28(4,0-2399 469

fesued by Calibration & Taest Seclion © Meteorologicai Instruments Bureau

Diite of lwswse 10 April, 2023 Ceritfieation No. 17623 The Result of Calibration
Poge : 1 of 5 Cemification No. |TA23
10 April, 2023 Paga 1 2 of 5
Ohject ! WIRELESS ANEMOMETER Stunidurd HOOK GAQE MO, 1428 TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vaeumm| Vebaity Veboeity Correetlon
Manufacturer - SCARLET e ot 30 [ ety | minec misee misre
1.00 2 = = 1.0 oo
Type - WIRELESS RECEIVER WL-Z1 302 = - - BRI 902
WINDG SENSOR WL 5.00 E = = 5.0 .00
Mig Code \WIRELESS RECEIVER FI0ORIC 7 E = - o 0.4
WIND SENSOR 2301070024 ®.02 - - - &0 o2
Customer 1 Unitag Analyst and Enginagring Censulant Go.Ld, (R E] E = = 10 0.02
B1 Soi Lidomsuk 41, Sukhumvit fFoad, 1301 - - > 130 001
Bangchak, Prakanand, Banghok 10260 1500 = = - 150 0
Calibration Condion = Temperalwre 251 °C  Baramelric Pressure 1007.5 hPa 1702 N - - 170 002
20002 5 - - 20.0 042
NATIONAL STANDARD WIND TUNNEL  :Themnal Anemomster 642 SN 81663
T HOGCK GAGE NO 1425 + Windl Aloft Plotling Board Wind Aloft Plotting Board.
NLET. Test Referance Number 731/241460 S DEFARTMENT OF COMMERCE WEATHER BUREAU
¢ Ultrasoanic Anemametss Madel DA-B50-3TV (sensor TR-O0AH) WIND DIRETION TESTED WiND DIRECTION
Serlal Number 110730029 (sansor 120828685) a a
JAPAN QUALITY ASSURANCE CRGAMIZATION 20 20
STANDARD THERMOMETER Theador Friedrich : Dry NoS8390/54 Wet No, B382/54 180 180
tesm, tesio 645 Serinl No, 02848087 Thermeschneider No 818502 2m

STANDARD BAROMETER

Calibrated by - N@Jﬂmﬂ*’\

Mr. Wischarapol Subwut

Calibrted by H‘Hh:ms]w‘\

Mr. Watchorapol Subuwat Mechanienl Engincer

Mechunical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyvit, Bangaa, Bangkok 10260 Tel, DB1-454-2804,0-2390-)464

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangua, Baoghok 10260 Tel, 081-454-2804,0-2399 469

The Result of Calibration The Result of Calibration
Cenification No. 17623 Cerification No. 17623
10 Apeil, 2023 Page 1 3 0T § 10 April, 2023 Page = 4 of §
Standard Rarometer Testad: Barnmeter Corracton Standard Barometer Testad Barometer Caorraction

Prazsura Pragsure Pressurg Prassure

101347 1013 aar TEOLG4 T80 006
101343 1053 0a3 =Rk 0 0.3
101415 1014 0I5 FELET i 033
m422 1014 D2z THLTE 4] 027
100863 1009 083 T57.28 5T 0.25
oo 1009 o TH3 75T 034
100895 1 Q6 TET 42 = 157
1010 1010 0t TaT IS ] a2
mnTe 1014 S| 75810 58 00
Y1080 1y .20 758,16 758 016
101147 1011 47 TEREG 750 k]
401121 111 021 ragar 758 47
LR e k) 11 033 THAE0 753 -0.44
101158 101z 041 1EEIE 168 035
RIAE: ] 02 01 TER.OB 758 o2
o240 irik] L60 TERL3E el 038
100854 1008 0138 ThG.B 757 .46
1006.80 1000 0,20 TEEBE sr

1008 35 SR TET.00 " 000
T00EAE b 055 TETAE 157 015

Average Average

Calibrated by Calibrated by:: H@‘ﬂr"&ri\

Mr, Watcharspel Subwi Mr, Watcharapol Subwat

Mezhanical Enginesr Mechanicsl Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bungna, Bangkok 10260  Tel 081-454-1804,0-2309-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081<454-2604,0-2399-04569 Calibration Certificate

The Result of Caffbration issued by : Callbration & Test Section - Metecrological Instruments Burssy

Diate of lasge | SAugust 2023 Certification No. 28523
Certiflentinn Ne. | 76123
Page ¢ | of 2
10 Agril, 2023 Puge - 5 of §
Object ¢ Wind speed and wind dection
Standend Temparature Sensor Rasding

Temip. Reading Corregiizn

c e s Manufacturer L5l

4815 451 RIAE

05 a1 s Type E Daio Logger E-LOG 306 wind speed and wind direclion  DNAB21

1532 154 -0.08
Sarial No. Erin Loggar 20040058 wind speed and wind direction 20040143

ID Ne. - No.13

Customer United Analyst and Engineering Consuttart Co. Lid,

81 Sol Udomsuk 41, Sukharmvit Road,

Barigchak, Prakanong, Bangkok 10260
Calipration Condition : Temperalure: 251 °c  Baomeiric Pressure 13124 hPa

MNATIONAL STANDARD WIND TUNNEL

Cilibrated by :
Neloreagp

Mr, Watcharapo! Subwat . Thermal Anemometer B42 5N 91563

Mechanlenl Englaeer : HOOK GAGE ND 1425 Pitat Tube Theodor Friadrichs Type DE00.0000 seral 9023

NJS.T. Test Refarence Mumber F31241460

+ Ultraganic Ansmomster Madel DA-850-3Tv (sansar TR-304H]
Serizl Number 110730029  (sansor 120828586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by ;

0 Mr, Watchnrapol Subwat
enaslumuAy S s




THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumit, Bangna, Bangkol 10260 Tel, 081-454-2604,0-2399-0469

The Result of Calibration

Certifiention No. 28823

15Augusl, 2023 Page ; 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonte Amemometer | Pressure | Vaswimm | Presiurs Veloeity Correction
mhwe mches | foches NP misee e
1.00 = - = Lo 0.0
302 = E: 28 0.12
5.00 = = = 446 040
704 & & 0 0.4
f.02 = = = L4 042
11.01 = - 1.0 0.0
130 = = = 126 041
1501 = = = 152 019
1702 = 16.6 42
002 = - 0.1 -0.08
Winid Alofit Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETICN TESTED WIND DIRECTION
0 a
a0 a0
180 180
e

Catlbrated by ; N b}ﬁmrﬁ

Me. Watcharapol Subswat

Mechanical Engineer

INNOVATIVE NSTRUMENT CALIEATION | AR

ISKOVATIVE BNSTIRLMENT €00 L 10, HEAD ORI

TR AR |, ST LR TIRARRN | TABNIN B R B AT

ANPRICSE L

TEL 1 ) 1 FAK ] (86002

THLE SAMET FRAKAN PROVINCE

TH

10840 THAILAND

Suund pressure level

Certificate No : 23-ACT-065
Request No : Req-2023-0976
Calibrativn Results : Withour Adjustment

Callbration Range Without Adjustment (dH) A (dR) L inty liamit
(dB) Messured Error Mensured Error (= dB) Class 2 { = dB)
84 dB/ LO0n0 He 239 -0.0% = = 013 040
114 dB ! 10060 He (RER 044 13 40
Freguency of Sound pressure level
Calibration Runge Withaut Adj 1 y L
(Hz) Messured (Hz) | Ervor (%) | Messured (Hz) | Ervor (%) (= %) Class 2 + %)
4 dB /1000 He [LLEIRI oo 061 L7
114 B/ 1008 Hx [LEH I o0 = (LEL} 1

Tatal Harmonic Distortion plus Nokse of Sound pressure level (THDHN %)

Calibration Range Withoot Adj dj Uncertainty | Aceeptance Hmit
(Hz) Measured (%o} Measured (%) (4%) | Classa(%)
%4 dB [ 1060 Hz 0 040 30
114 68/ 1000 He e8] - (IE 1) in

Note =

Mgt Fnil wim IECOIRZTIT Class: |

The

The zabbexinn reanin enchude the microphone volume comeetim

" et aviy

End of Culibration

oa i full watl

ipnaslumunu

INNOVATIVE IRSTRUMENT CALIBEATION 1LAI

BEROVATIVI] NSTIUMENT 0, TR, MEAD (FFICE
199 MO0 L Sl SUNFIRAREIS | TAMBUN HANG KA Fm
AMPHOE BANE THLLSAAUT PIRAK AR BROVINCE 10200 AL AND LY R e
TUL. (K- -1 A 021 117140
Fag 1afi
Certifieate of Calibration
Customer
Wwme ¢ UNITED ANALYST AND ENGINEERING CONSLILTANT Certifieate No - 23-ACT-065
COLLTE, Request No - Reg-2023-0976
Address #1 S0t Udomsuk 21, Sokhumvi Road, Bangehak,
Prokanong, Bangkok 10260
Unit Under Cafitration Detully
Measurement item : Acoustic Calibrator Closs - 2
Manufiseturer L LARSON DAVIS Range: 94 114 dB ¢ 0600 He
Muosdel : CALISD Tntrynemst Stasus - Lsed
Serial Number G438
D LAE EFM.05672564
Calibration Enyironment and Details
Temperature [ 23427C)
Humidity +(§0=20%RH )
Barometric Pressure CHNEE 100 hPa )
Recelved Dals 9 May 20023
Calibration Due 1 12 My 2023
Location of Calibration © LAB | Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on [EC 608422017 Electroscoustics - Seund calibetors
Reference Standard Muodel Seriul Number Traceable Due Calibration
Sound Culibrates 5V 354 ST EEI 1 May 2023
THI Multimeter 2015 1047765 NIMT 31 January 2024
Traceshility This certificate provid ihility of ] teed national standand, and 1o the
reatization of the inemationsil Sysiem of Units (51).
Note
The reported uncertainty fs based on standard uneenainty multiplied by the Coverage Factor k=2, providing o level of'
confidence appraximately 95 %
Calibrated By : . Approved By : N.E]
Mr. Noppadon  Luangant Mr. Pacit Mathavem
Service Calibration Engineer Culibration Enginesr Supervisor
Tasne Dote @ 12 May 2023
ar i vt R | I

ipndisliimunu

Calibration Certificate

Cevtificate Number 2022003082

Customer:

Unbted Analyst and Engineering Comsubtant Co Lid
Me. Bl Soi Udonsuk 41, Sukbunivil Boad.

Bamgchak, Phra Khanong,
Banghok, 10260, Thailand
Model Number  LxT2 Procedure Number  DO001_B364
Sarial Number 008889 Technician Jacob Cannon
Tast Results Pass Calibration Date 1 Mar 20¢2
Calibration Dee
As Manufactured
fritthat Goneiian il Temparature 2361 ¢ +035°C
Description SoundTrack LxT Class 2 Humidity 535 %RH +£2.0%RH
Class 2 Sound Level Meter Statle Pressure BT.16 kPe 2013 kPa
Firmwere Revision: 2,404
Evaluation Method Tasted with: Data reported in dB re 20 pPa,

PCE 375404, SN 335074

Larson Davis CALZE, SN 0908
Larson Davis CAL200. SN 5078
Larson Davis FRMLETIC. SN 071570

ant to & and the following standards when combined with
Calitration Centiiciate from procedurs DOODT,B3TE:

FEC 0E51:2001 Type 2 ARG 51.4-2014 Class 2

JEC GOBUS:2000 Type 2 ANS| 51.4 (R2005] Typa 2

[EC §1252:2002 AMS| B1.11 (R2009) Class 2

FEC 61260:2001 Class 2 ANS| 51,25 (R2007)

IEC 61672:2013 Class 2 ANS| 51.43 (R2007) Typa 2
Issuing lab cortilies that (he irstrurnant mni:nunbw-mnwwmeds ios a6 laled in Th procedure
{unless d. It nas i using atandards raceable o the Intemasional System of Units (S1]

hrough the National Insttule of Stantards and Technolagy [NIST), or ather national messursment insttutes, and meets the
requiremants of ISONEC 1TU26:2017,
Tost polnts marked with 3 3 In the uncsrisinties column do not 181l within this ksborstory's scope of sccreditstion,

The quality sysizm |s registered to 180 BOD1:2045,
This cabbration |8 @ orect comparisgn of T uril under 1eel 1o the Ratad reterence simndards urd dd nal imvolve any samiling plans i

complele, Mo allowance has been made far the instabilily of the test device due to use, §ma, oic. Such allowances would be mada by
the cusiomer as nesded.

The puted In with the IS0 Guigs to the ion of IGUML A
eowarags faclor of spproaiimalely 2 slgena (ke2) has been sapled i the slandand uncariamiy to express ihe expanded uncertainty at
appromstely 95% corfidence kevel

Thig repon may not be reproduced, excedt in ful, urdess permission for he putilizalion of an approved absiract is oblgned in writing
froem Ere crgantzaticn issuing this repor.

Correction data from Larson Davis Lx¥ Marusl tor LeT & Lat, [770,01 Rev & Firmnwate Version
2,301, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1651 Wiest 520 Norik

Prova, U 846, United States

TH6-654-0001

A ®ARSON DAVIS

A PCH DIVISION

ALEATTHATH)

enasluemuAy

L) m e



Certificate Number 2022003082
For 14" microphones, tie Larsan Daés ADPOZA 114" o 1/2° adaptor 15 used whih The callbralons sni the Larsan Davis ADPO43 147 %0
112" adapkor is used with the preampiSer,

Celbration Check Fraguency: 1000 Hz Refarence Scund Pressure Luvel: 114 4B re J0°'uFa

Pariodic tests wars parfarmaed in accordance with precedure from IEC S1672-3:2013 / ANSIASA 5143014 an3,
Mo Pattern approval for [EC 61572-1:2013 | ANSIASA S1.4-2014/Part 1 avadenle.

Thie sourd testing comploted th perodic tests of IEC §1872-3:2013 / ANSUASA 51.4-2044/Part
3, far lhe enviroamendal conditions undes which the teels wene perormed. Howser, no genersl statsment o conclusian can be maths
abaut conformance af the saund loval meter (o the Tl MUWBMIECGIGH‘-I 2013 { ANSIIASA S1.4-2014/Part 1 besause (a}
svidence was not publicly avallabia, from an testing kil for pattern approvals, In demonstrats that
the mmhl of soaine level meter fully confarmad o the cless 2 specifizatons n IEC §1672-1°2013 { ANSEARA S1.4-2014/Pat 1 or

cata for acouséical 125! of frequency weighling wers ol provided i the Instruclion Manual and (b) becalss e periodic lesia
af IEC 81672-3:2013 | ANSUASA 51.4.2014/Parl 3 cover only a limited subsel of the specifications in [EC £1672-1-2013 / ANSUASA
51.4-2014Fa 1.

Deseription CalDate  Cal Due Cal Standurd
Larsan Dinvis CAL291 Residusl Inwensity Calibeator 214510 20226910 01250
Hart Selentific 2626-H Tempirsuise Probe 202141244 20220804 06767
Latsan Davis CAL20O Acoustic Calibeator 0210721 20220721 77
Larsan Linvis Model £31 0220221 20230221 007182
PCB 37713 172 inch Prepularized Pressurs Microphone 20210002 20230302 o718
575 DS360 Llirn Low Distorilon Generatar W2AML1T 20220413 007635
Larsaon Dt 1/2° Preamplifier for Model 831 Type | A2 20720028 PCTI0NTSS
Acoustic Calibration

1000 Hz 14.01 11380 1420 014 Fass

Loaded Circuit Sensitivity

1000 Hz -50.78 -BZ.44 ~46,33 0.4 Pass
— End of messurement resulti—

L ARSOR DAVIS - A PCB PIEZOTRONICS DIV,
11981 West £20 North

Prava, UT 84601, United States

T16-654-0001

| @ ARSON DAVIS

APCEDMVIBHDN

2 ITIATSL D00 B4 Rev F

enaslumuRl

Calibration Certificate

Curtificate Number 2022002977

Custommer:

United Amnlyst aivd Enginecring Comsulinnt Co Lid

M 1 Soi Udomsuk 41 Sakhumyit Rowd, Bangehak s
T hanong Banghok, 10260, Thailnad

Model Numbar  LxT2 Procedure Number D001 8378

Serial Number (006655 Technician Jacoh Cannon
Tast Results Pass Calfbration Date 9 Mar 2022
Caliyration Due
Initial Condition A5 Manufactured
Temperature 2387 °C  £025°C
Dascription SoundTrack LxT Class 2 Humidity 511 %RH +20%RH
Class I Sound Level Meter Static Pressure: B54 kPa  +013kPa

Firmwara Revision: 2.404

Evaluation Method Tested slectrically using Larson Davie PRMLxT2C S/N 071570 and a 12.0 pF capacite to simulate
micraphons capacitance. Dats reporied in d8 re 20 UPa assuming a microphone sensifivity of 50.0
myiPa.

Compliance Standards  Comphant 1o Manufacturer Specifications and the following standards when camined with
Calibration Carificate from procedure DDO0Y B384;

|EC B0651:2001 Type 2 ANSI 51.4-2014 Class 2

IEC BOB04:2000 Type 2 ANSI 51,4 (R2005) Type 2

|EC 61252 2002 ANSI 51,25 (R2007)

|EC B1672:2013 Class 2 ANS| 51.43 (R2007) Type 2

IEC 612602001 Class 2 ANSI 51 11 {R2008) Class 2
Issidrg lih ceriifies that the instumand describad abave mests or axceacs as the proceduse:
{urirss offwrwise nosed), 11 has been calbraled using standanis raceabie o the Systam of Linits (51
theough the National instiule af ant gy [NEST), ar other insifiubes, and meats the
requiemenis of ISCVIEC 17025:2017, rkad with 3 3 In the akimn do not Fll within this lsboratony's

scope of acereditation.
The quallly systam Is registerad to 150 BID12015.

This caibralion is o direct companison of the unil under est 1o the Fsled reference slandards and did nol mvalve any sampling pans o
compieie. No allowance hias bean mada lar ihe nstebilly of $i= teal devies due b use, ime, sie. Such allowances would be maiss by
Ihe customer a8 needed.

The computai il the IS0 Cailde b the (GUM). A
oowarage faclor of appraximately 2 sigema (k=2) has baen spplied to the standand mlm L] a:mﬂ’e epended uncertainty al
Boprowdmubely E5% confidence leval,

This rapart may not be reproduced, except in Aull, wilass permesion for the publicalion of an approved absimact is obtainad in writing
from tha amgsnization i2suing this repod

Carrection dats from Larsen Davis LeT Manusl for Sound Track LeT & SaundExpert Ld, 170,01 Rev O Supparfing Fimmware Viersion
40,5, 20190810

Calibrafion Check Frequency: 1000 Hr; Raferencs Sound Pressore Lavet 114 dB re 20 pPa

LARSON DAVIS - A PCD PIEZOTRONICS DIV, @m ‘
1621 Wast 820 North s
ProveuL T 84601, inited Ststes % % LARSON DAVIS
Tln4-00001 (Y i A PCE DIVISION
DTSR 0 Page 1ol § IR0 | 8407 Rew ¥
:
enaslunufy

Certificate Number 2022003082

Acoustic Signal Tests, C-weighting

Measured according fo IEC 81672-3:2013 12 and ANSI 5142014 Parl 3. 12 using 3 compariaon coupler with Unit Under Test
{UUIT) and referance SLM using siow time-weighted sound lavel for compliance to IEC 81672-1:2013 5.5, ANS| 51.4-2014 Part
1:68

125 0,24 =020 -1,70 130 0,23 Pass
1000 014 0.0 -1.00 1.00 023 Pass
s00a -243 =300 -6.00 2.00 032 Pass

= End of measurement results—

Self-generated Noise

~ End ol mensurement Tesulis-:

— End of Hepoet--

Signawry: _ Jzsod e

LARSON DAVIS - A PCH PIEZOTRONICS DIV,
V&H 1 West H20 North
Prova, UT K460, United Staiés

©LARSON DAVIS

T H4-000 A PCE DIVIBION
HEITIERS Tagedof 3 LI ALK iy
la
Certificate Number 2022002977

Iescription ColDute  Cal Due Cul Standard

Herl Scientific 2626-H Tengperatire I'nshe A2 0220804 aATAT

SHE DE38d e Low Distortion Gesstator 2113 2022-08-13 07635
1 AREON DAVIS - A PCB PIEZOTRONICS DIV oy — .
161 Weest H20 Nosth o y
Provo,UT 84601, Unined Seies = | LAHSU" DAVIS
Ti-GB40001 T APOE DMSION
SEA1-110TRE S0 01 Pape 2ol 8 D000 B0 ey F

I.ilf'lﬁ"li‘hiﬂ‘wﬂﬂ



Certiflcate Number 2022002977

1
on
on
o4

Z-weight Filter Response

°

oz p—
oo

oz

Dievintion [48]

°

[E1) |a;1 [T

a4 a |

o S S - — 5
a0 — | S

EY] ! ! a0

1 10 " 1000 10000 100000
Freguency [Hz]
1 B Dorvidnn e Lower Ll —— Uppar Lima
Blecirianl signal lest of frequency waighting perfonmed according 7233

IEC 81672-1:2013 5.5, [EC 05512001 £ 1 ard o

1o [EC B

B ANE 51

(H2006] 5

013 13 and ANSI 51.4.2014 Part 3. 13 for complance o
4 ] NI 5142014 Par 1. 5.5

Cortificate Number 2022002977
A-weighted Broadband Log Linearity: 8,000.00 Hz

Errar [4B]

mo 3u san o 0o ] 1310 (E1)

Lavel Injectod (d8]

—— v Lt —— g L

W e

Erpadhand s2vel inearily perfarmed according 1o IEC 81672-3:2013 18 and ANS! $1.4-2014 Part.3: 16 for compliance ta IEC §1872-1-2013
IEL: BUB04:2000 B.2. [EC 81252.2007 8 ANS| 514 (R2006) £ 9, ANSI §1.4-2014 Part 1 5.6, ANSI 5143 6.2

631 -0.a7 037 A 033 015 Pass
8310 <006 D08 -0.30 030 018 Pass
125.89 005 Q.08 -0.30 030 015 Fass
251.19 005 .05 -0,30 0.30 015 Pass
501.19 -0.02 02 030 0.30 015 Pass
1,000.00 .00 0.0 -0.30 030 016 Pass
1,995 26 -0.03 -003 -0.30 030 015 Pass
3.981.07 -0.01 o -030 030 015 Pass
T.943.28 .04 004 -0.30 030 015 Pass
15,848.83 008 208 -0.42 032 015 Pass
19,852 62 -0.38 036 081 041 015 Pass

«~ End of mensurement resulis—

LARSON DAVIS « A PCR PIEZOTRONICS DIY.

/00 010 070 0.18 Fags
aron n3a 470 ore 018 Pass.
3800 022 370 7o 018 Pass
3800 n1g 070 oo 016 Pass
4000 o7 -0.70 [1i) Q.18 Pass.
41.00 006 070 oo 016 Pass
4200 n.o0 070 o7 018 Pasa
4300 0,04 070 oFe 018 Pass.
44.00 004 R ] n.7o 217 Pass
4500 0.0d 070 o7g 018 Pass
4800 0m 070 o 016 Pass
AT.00 03 0,70 (R Q.18 Pass.
4800 .05 -0.70 oo 016 Pass
4300 002 0.7 o7o 018 Pass
54.00 403 -0.70 070 018 Pess
59,00 -0.08 0.7 070 018 Pass
£4.00 .08 D7 ki) o8 Pass
89.00 0.04 0.7 oin a18 Pass
7400 .05 -7 o070 016 Pass
78.00 008 .70 oro 018 Pasa
2400 004 D70 o7o Q.16 Pass
8900 0.04 -0.70 o.70 018 Pass
84.00 004 070 7o 016 Pass
§9.00 oo 0.7 oo 015 Pass
104.00 0.00 0Ty o7 LRE] Pass

108,00 0.00 0,70 oo 015 Pass
114.00 ao00 -0 o7o Q15 Pass
119,00 am -b7e oro 015 Pass

124.00 .00 <070 oro 015 Pass
129,00 000 -b.70 o7 Q15 Pass

13400 a.o0 0.7 oro o15 Pass
136.00 005 -b7o oro Q16 Paes
137.00 .04 0,70 oo 18 Pasa
138.00 004 -0.70 oo R E] Pasa

LARSON DAVIS - A PCB PIEZCFTRONICS DIV

i Y = ®LARSON DAVIS
T b-H84-0001 R ceatnat A POE DIVISION
R RT T T Page 3ol § DSR40 Hex F
.
enaslumuRl

g oo U SLARSON DAVIS
THG-684-0001 e ERETV A BCE DIVIEIN
ST A Paged af i 001 3487 Res B
'
enasluemuAy
Certificate Number 2022002977
Peak Rise Time

Pk rige Sne perormed aceording 1o [EC G0551:2007 §.4.4 and ANEI 51.4:1083 [R2006) 6.4 4

136.95 40 Negative Pulss 13371 13571 018 Pass
: Positive Pulse 133,70 13570 018 Paag

30 Mepatwe Pulss ¥ 1337 13571 015 Pass

Positive Pulse 13497 133.70 13670 015 Pess

= Endl of messurement resulis--

Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

li)ﬂﬂ"li‘hiﬂ’wﬂu

GmmemmlimEl:mumm 042 and ANSI 51, Wlm A4.2
13595 ovLD
oviD

3 £1.00 015% Pass
5 £1.00 0164 Pass
125.95 3 018 +1.00 0153 Pass
5 018 100 0163 Pass
1685 3 Bl +1.00 015¢ Pass
5 016 £100 015% Pass
10585 3 018 +1.00 0.15% Pass
£ 018 £1.00 015% Pass
= End of mensurement 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 o IEC 60651:2001 B4 2 and ANS| 51.4:1863 a4z
13585 3 VLD £1.00 0154 Pass
5 oVLD =100 0153 Pazs
12595 3 047 +1.00 0154 Pass
5 0.8 +£1.00 015 Pass
11585 3 048 1,00 0152 Pass
5 048 +1.00 0.15% Pass
10805 3 018 +£1.00 0453 Pass
5 -0.16 100 015% Pass

= Endd of wheasurement resilis—

Gain

‘Gain measuted hmmli ta IEC 81672:3:2017 17.3 and 17.4 and ANSI| 51.4-2014 Part 3 173 and 174

0dB Gain 93 86 [ave 8398 015 Pass
0 dB Gain, Linsanty 403 36.28 4068 016 Pass
OBA Low Range 8390 fave B3.86 15 Pass
OBA Normal Renge 8388 gazo 84 80 015 Pass

— End of measurement resulis—

LARSON DAVIS < & PCB PIEZOTRONICS DIY.
1681 West 520 North
Trov LT BA6U1, United States
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Covtificate Number 2022002977
Broadband Noise Floor

Self-gonarated nolse maesured acconting b IEC 81872-3:2013 10.2 and ANSI 51.4-2074 Pani 3 1.2

A-weight Noiss Floor an
C-waight Moisa Floar 27.00
Z-waight Noise Floor 32393

= Eiial of measurement resulis--

Total Harmonic Distortion
Meanurnd 1w lla :

134.15

= End of messurement resuls—

.00 Pass
35.00 Pass
30.00 Pass

13675 0.15 Pass
58,00 000t Pass
58.00 ooot Pass

LARSON DAVIS - A PCB PIEZOTRONITS DIV

(o,
16K] West 820 Narths ey
Prevvia LT 84601, United States =
Thh-EEA-LH01 T Lol i
20125 LIRS0 L Pape 6ol §
Cerfificate Number 2022002977
— End of Report—
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Signatory: _Jacop Otengn.
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Certificate Number 2022002577

1/3-Octave Self-Generated Noise

Measured Level [d8]

10.06
18.35

1286
1382
1467
15.58
1650
1743
1844
19.30
o4
4
=

Fraquancy [He]

W Memird - Lipne: i

19.80 Pass
2170 Pass

2350 Pass
24 50 Fass
2550 Pass
2650 Pass
2740 Pass

2850 Pass
040 Pass

— Enil of mensurement pesulis—
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Calibration Certificate
Certificate Number 2022003087
Customer:
United Amntysl and Enginesring Comabtant Ca Lid
i K1 Sob Udonsuk 41, Sukhuamvit Hoad,
Bangehak, Phira Khanang,
Bungkoll, 16268, Thafland
Model Numbar  L¥T2 Procedure Number  DO007.8384
Serdal Number  000BEBT Technician Jacab Gannon
Tast Results Pass Calibwation Date 11 Mar 2022
: Calitsration Due
Initial Candiion  As Manufactured Temparaturn 2367 T +025°C
Description SoundTrack LxT Class 2 Hurmidity 624 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure B7A7 kPa  +0.13kPa
Firmware Revision: 2,404
Evaluation Method Tested with: Data roported in o re 20 pPa.
PCH 375404, S/N 335075
Larsan Dinis CAL291, SN 0108
Larsan Davis CAL200. SN 9078
Larsan Davis PRMLXT2C, SN 071560
Compliance Standards Comgllarnt to and the fodowing when with

Callbration Certficsts from procedure DO001.8378:

|EC ADEST 2001 Type 2
|EC GDB0M:2000 Type 2
|EC 51252:2002

|EC 61260:2001 Class 2
|EC 1672:2013 Class 2

AME| 51.4-2014 Class 2
ANEL 51.4 (R200B) Type 2
ANSI 1,11 (R2009) Clazs 2
ANSI 51,25 (R2007)

ANS| 51,43 (R2007) Type 2

Ispuing kb cenifies hat the irstrument descrbed above moals or excesds all specficalions s sisted in the relerenced procedure
Junkess ofenwise noted). |Lhas been calibeated using measurement standands racenble o ke Intematicnal System of Uriks (81)

Iheough e Nationsl Instiute of Standarcs and
requirements of IS0NEC 17025:2017.

Gy [MEST), ar other national

Insttites, and moets the

tall within this

Tust palnts marked with a 3 In the ol da

The ity system is egistered to IS0/ 9002015,

scope of

This calibrelion |s & deect comparison of tha unil under 1e=t 10 tha lised reference standards and did not invalve any sampling plans 1o
complabe, Mo sllowsnce has beien medes b he nstabbdily of fe test davice dus jo e, Bme, ele. Such allowances woultt ba made by

(BUML &

tha customer as nesded,

Tha i wers. compuled in with The 150 Guide 1o tha of by in

covgrage fackar of approximately 2 sigma (ke2) has been appiied b Ihe slandand uncerisinty b expeass e eapanded uncanainty at
Epprodimatedy 95% confidence level

This repart misy not be axcepd In full, unksss far the

fram tha arganizalion issuing this reper.

AN Bpprvan SEITEC |8 otitsned in witng

Comrsclion gatz from Larson Cavia LxT Manual for SoundTreck LeT & SoundExpen Lat, I770.01 Rev J Supporting Frmeane Varsian

2307, 201504230

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
I6H1 West §20 Nosth

Privea, UT 84601, United States
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Certificate Number 2023003087
Faor 1/4* migraphones, the Larson Devs ADPD24 1/4° to 1/2" adapior is used with the calibrators and the Larson Devie ADPD43 14" o
112" neleptor @ ugsed with the pragmplifiar.
Caliration Check Frequency: 1000 Hr: Reference Soond Pressure Leved 114 dB e 20 4Pa

Frnodic tests werm parformod in L fram |EC &

| ANSUASA 514
Mo Paltern approval for IEC 81672-1:2013 ) ANSIASA 51.4-2014/Pan 1 avelsbla

Tha seimd level moter submitied for festing successhully compiatad the percdia tests of [EC B1672-3:2013 | ANSUASA 51.4-2014Pan
3, lor Wie emvironmentsl congitions under which tha tesis wera perfarmad. Howover, no general statement or conclusion can be made

bt of to the full of IEC §1672-4:3013 [ ANSHASA 51.4-2044/Par 1 becaune (a)
wvidones was nal pubichy availatle, from an i bl for pattam spprovals, to damonstrata that
the i Fully to the dass 2 in IEC B1672-1:2013 | ANSUASA 51.4-2014/Part 1 ar

conrectan data for acousticel test of fraquancy walghling wers. in ®g Instnuction Manual and (b) becausa the
of IEC §1872-3-2013 / ANSIASA S1.4-2014Pan 3 cover only & bmilad subsst of tha spacifications in 1IEC 61672-1:2013  ANGIASA

S1.4-20M4Fart 1,

Diaaription Cal ute  Cal Due Cal Stanilari
Larsen Dhavis CAL291 Resiclual Trsensity Calilbrator 020-09-10  2022-09- 10 O 254

Hart Seientifle 2626-H Tomperoiute Probe 20210208 2022-0R-04 asTa?
Larsom Davis CALMI0 Aconstic Calibrator 20210721 20220721 anvoz?
Lursem Davis Model #31 W22-02-21  2023-02-21 oy &2

PCH 3TTALS 172 inch Prepelarized Pressure Microphane  2022-03-02  2023-03-02 A0T1ES

SRS DE3E0 Ulta Low Distortion Geherator 2021-04-13 2022-04-13 0763
Larsum Diavia 172* Presmplificr for Moded 831 Type | 2021-0%-28 20220924 PCBUNTES

Acoustic Calibration

1000 He 114,01 113.80 114.20 AL} Pass

Loaded Circuit Sensitivity

-50.54 5244
— End of measurement reyulis—

LARSON DAVIS - A PCH PIEZOTRONICS DIV, "
1631 Wist B3 Nonth
Provo, LT B4601, Unired States

TbebH4-0001 e m
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enaslumuR
Calibration Certificat
Centificats Numbser 2022602970
Customer:
United Analyst and Engincering Consultant Ca Lid
o, Bl Soi Udnonsak 41,5ukhamvil Road, Rangehak,Fhes
Khunang, Bunghak,10268,Thailind
Model Number  LxT2 Procedure Number ~ DO0D1.8378
Sorfal Nember  000BGE1 Technician Jacob Cannon
TestResults  Pass Calibration Date @ Mar 2022
Calibration Due
RS CTERRATL i Temperature 2 C 025G
Deseription Sound Track LT Class 2 Humidity 517 WRH +2.0 %RH
Class 2 Sound Level Meser Static Pressure B534 kPa  +0.13kPa

Firmwars Revision: 2.404

Evaluation Method Tosled eleclically using Leson Davis PRMLT2C S/N 074560 and a 12.0 pF capacitor to simulale
micraphone capadtance. Data reported in dB re 20 1iPa assuming a microphone sensitivly of 50.0
myiPa,
= 1o Manuts and tha fllowing wih
Calbration Cenificate from procedure D0001 8384

|EC 808512007 Type 2 ANSI| 51.4-2014 Cless 2

1EG B0804:2000 Type 2 ANE| 51,4 (R2006) Type 2
IEC 671252 2002 ANSI §1.28 (R2007)
IEC 816T2,2013 Ciasa 2 ANSI §1.43 (R200T) Typa 2

IEC 612602001 Class 2 ANSI 51.91 (R2008) Class 2

|ssuang fab ceriffies that fe nEnement descriied shove meels o exceads 35 staled in the pracedue
[urfmss ptheswise noled). I has been calibrated using enrddards fracenbis to the Syatam of Units {5l
{hrough she National instiute of Siendants and Techrolgy (MIST), or other national meesurement insftutes, Bnd meets hs

of FSOMED 8 marked with a  in the calumn do ot fall within this iabomtory's
scope of occreditation.

Tha gualty system is fegistered 1o 150 9001 2015

This calibrefion & 8 direct compansan of {he unil under lest b the listed refenencs starderds and did not ivvolve ary samping plans o
complels. Ha abowance hes bean made for the nslabBty of the test devies tue to use, lime, slo Such allowances wouk ba made by
the custamer as reeded.

The uncertsinies ware computed In accandance with the 150 Guide io the ion af in GUN), A
coverage facior of 2 migma | applied ta {0 express fhe expanded uncertainty al
‘approdimataly 35% confiderioe kevel

This roport may nol be reproducad, except in 1, uniess parméssion far the pubication of an aporoved sbatract & ablsinad in wiiting
from tne organizatian issuing this report.

Gerrection data fam Larzon Davis LT Marua for SourddTrack LaT & Lt 770,04 Rew O
405, 2019-09-10

) Firmmware \iamion

Caibration Check Frequency: 1000 Mr; Rafesnce Sound Fressws Levet 114 dB e 20 gFa

LARSON DAVIS - APCH PIEZOTRONICS DIV,
1681 Weest B2 Nowth
Provo,LIT 846011 Uinited Staics
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Cartificate Number 2022003087

Acoustic Signal Tests, C-weighting

Mbeasured according bo IEC S16T2-3:2013 12 and ANSI 51.4-2014 Pal 3: 12 using a comparison coupler wilh Unlt Under Test
{UUIT} and refersnce SLM using slow lime-weighted sound isvel for compliance ko [EC 61672-1:2013 5.5, ANSI 51.4-2014 Pan
1165

125 Eik-l3 -0.20 1.70 1.30 0.23 Pass
1000 017 0.00 -1.00 1.00 023 Paas
BODD -£35 -3.00 -8.00 200 032 Pass

= End of meavarement resulis—

Self-generated Noise
[EC B1672-3:2013 11.1 and ANSI $1.4-2014 Part 3 11,

Arwmighted 40.82

= Emd of mensurement resulis--

~ End of Report—

Sigaary: _Jaced Caeen
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Certificate Number 2022002870
Deseripiion CalDate  Cal Doe Cal Standurd
Hurt Scientific 2626-H Temperature Probe 20210204 20220804 DO6TET
SRS D530 Ultr Low Distortion Generator 202201403 20230103 TR

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
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Cartificate Number 2022002870 Certificate Numbar 2022002970

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000,00 Hz

18 : : 60 0 —y —

na |- — o —— | |

e _ —__ [ m b — ———— —

o4 1 — i — 28 b . | — -
B i i a2 |
% 00 . T w L] E % e !=.‘ T W w w WK w -

o3 - e e a = T - L= -
= a
E M o S g -n; —

i 5 ke an — ] = —

28 f—— —|- =] 4 |

10 A0 gl wo a0 oo e 1o 1200 10

1 10 ] faon Tooce teoocn Leve! Injactad (48
Frequency [Hz] ,Tan L irwr L —— Ljpgper Limit |
tomind | Dovitien —Lowsrlimi — UpperLmt |

Hroadband leval linsarty performed socording to IBC $1672-3:2013 18 and ANS! 51.4-2014 Parl 3. 16 for camgpliancs to IEC 81672-1.2013

6.6, IEC 50B04-2000 6.2, IEC £1252:3002 mmra1.4lnmlu ANSE 51 4-2014 Part 1: 6.8, ANS| 51 43 |mm|ez

ANSIS1.4:18

Elnctnoal signal test of Fequency weighiiog pertanmad acconding ta FEC §167T2-3:2013 13 and ANS! 51,4-2014 Par 3: 13 far compliancs ta
013 8.5, I8 2001 1 and 8.2 2, [EC 80804 5 i

3500 064 0,70 070 016 Pass
631 a3 .33 015 Pass 35,00 0.49 070 oo 018 Pasa
53.10 007 0.30 0185 Pass 37.00 035 -070 070 016 Pass
12689 005 0.30 0,15 Pass 3800 030 070 070 .18 EBass
25118 004 030 ais Pass 36.00 027 070 070 0.16 Pass
501.19 -0z a30 015 Pass 40,00 04 -0.70 070 0.6 Pass
4,000.00 0,00 00 a1s Pags 41.00 013 -0 a7 018 Pass
1,995 28 o0 0,30 015 Pass 4200 008 o .70 018 Pass
388107 0.00 030 0,15 Pass 43.00 .08 070 oTo o7 Pass
7.943.28 004 0.20 015 Pass 4400 003 070 Q70 017 Pass
15,848.93 -0.06 0 ois Pass. 4500 004 L70 oro 018 Pass
18.952.62 035 041 015 Pazs 48100 004 070 270 016 Fass
47.00 0.02 070 T 018 Pass
4800 oot -0.70 oo 018 Pass
49.00 0.00 070 070 016 Fass
54.00 0.0 070 07 018 Pass
5800 0.04 070 07 0,18 Pass
5400 0.03 070 L] .18 Pass
58,00 004 470 070 016 Pass
T4.00 £0.05 070 010 016 Pass
79.00 006 070 070 018 Pass
B4.00 004 070 070 016 Pass
89.00 008 070 070 018 Pazs
94.00 .04 070 o70 016 Pass
9300 o001 070 a.70 0.15 Pass
104.00 0.02 -0.70 00 015 Fass
10800 oo 070 070 015 Pass.
114.00 0.00 070 0.0 016 Pass
11200 0.00 070 070 a.15 Pass
124.00 0.0 070 o7 o015 Pass
128,00 001 010 0.70 0.15 Pass
134,00 am 470 070 015 Pass
136,00 0.01 470 070 0.15 Pass
1ar o 270 070 015 Pass
138.00 .00 070 af 015 Pass
— Emil of mexsuroment resulive
LARSON DAVIS - A PCR PIEZOTRONICS DIV, = - ® LARSOR DAVES - A OB PIEZOTRONICS DIV, o i ®
1681 West £20 Norh - 1] West 821) Norh =
Privis LT 84601 Uinfted Stotes ;% ) msu“ DA“IS Frivvo, LT 84601 Lnited States % % LARSDN D;W!S
T bA-001 T i A PGB DTSN FAEABRI001 Vi = A FCA DIVISION
HETFITIENRS? Page 3ol & DR 40T Reew ¥ LT 1| TAERAT Pape d ol & KA | R4 R F
. ]
enaslumuRl enasluemuAy
Certificate Number 2022002870 Certificate Number 2022002970
Peak Rise Time Broadband Noise Floor
Feak rise fime perfommed acoarding te IEC 506512001 0.4.4 ard ANS! 5141663 (R2006) 8.4.4 Selt-genarated noise maasured according Io |EC E1ETZ-3:2013 1.2 and ANGIS1.4-2014 Part 3 1.2
13885 40 Negstve Pulss 135,14 13385 136,65 0,15 Pass Awight Noisa Floor 26.93 36.00 Pass
Positive Pulss 13512 13364 13584 018 Pass. Crweght Noise Floor 2682 35,00 Pass
30 Negative Pulss 134.20 13185 13565 a.1s Pass Zweignt Noisa Floor 32710 30.00 Pass
Paositive Pulss 13420 13364 135,64 015 Pase
=TEnd ot mexvs mens. resutte— - End of measarement results—
Positive Pulse Crest Factor Total Harmonic Distortion
200 s pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit Mazsurad using 1/3-Ceave filters
R et i it i TR e
10 Hz Signal 13567 134.15 13578 015 Pass
13585 3 OVLD £1.00 153 Pass THD A5 74 E8.00 001t Pisss
s ovLD £1.00 0.15% Pass THO#N 5205 -58.00 nott Pass
125.95 3 D14 £1.00 0A5% Pass. — End of measurement results=
5 016 +1.00 0161 Paas
1585 3 014 100 015% Fass
5 0,14 100 0151 Pass
10585 3 015 100 0154 Pass
5 013 £1.00 0154 Fass
= 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

Cres! FRctor maasurad According in IEC G0551:2001 6.4 2 and ANS| $1.4.1933 (R2006] 8.4.2

135,05 3 VLD +1.00 615¢
5 VLD +1.00 015 FPass
12605 3 012 £1.00 0153 Pass
5 013 £1.00 015 Fass
15885 3 43 £1.00 015% Pass
5 013 £1.00 0164 Pass
106,85 3 EAL] £1.00 0153 Pass
5 ENH 100 PREES Pass

ing {0 IEC 81672-03:3013 173 and 17.4 and ANG| 51.4-2014 Part 3. 17.3 and 17.4

D dB Gain

-~ End of measurement results--

Gain

HA96 9391 M1 015 Pass
0 dB Gain, Linearity 4026 3941 4081 18 Fass
OBA Low Range Ba02 ek 1) N 018 Pass
OBA Normal Ranga B4.01 93.20 G480 015 Pass

« End of measurement resulis—

LARS{N DAVIS - A PCB PIEZOTRONICS DIV,
|60 West K2 Nosth
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Certificate Number 2022002070
1/3-Octave Self-Generated Noise

Measured Level [dB]
& B

The SLM is set 10 low range.

6.30 18.83 24,60 Fiss
800 18.08 24.00 Pass
10.00 1808 2350 Pass
1250 18.82 23.00 Pass
16.00 15.82 2200 Pass
2000 16.51 2240 Pass
2500 1466 22.30 Pass
31.50 13.58 7150 Fass
40.00 12.50 2020 Pass
5000 11.82 1880 Pass
B3.00 11.10 17.680 Fass
80.00 1041 16.80 Pass
100.00 e 15.90 Fass
12500 930 1570 Pass
180,00 200 1550 Pass
200.00 878 1520 Pass
250.00 872 15.20 Pass
31500 8.68 18.20 Pass
400.00 873 18.70 Pass
50000 8.95 16.00 Pass
630.00 937 18.60 Pass
00,00 965 17.30 Pass
1,000.00 10:60 1810 Pass
125000 128 18.80 Pass
600,00 1201 19.80 Pass
2,000.00 1277 2680 Pass
2,600.00 13.64 2170 Pass
2,1580.00 1452 22680 Pass
4,000.00 1543 2350 Fass
5,000.00 1638 24.50 Sass
£,30000 17.34 25,60 Pass
B,000.00 18,30 2650 Pass
10,000.00 19.27 2740 Fass
12,500.00 2095 28.50 Pass
16,000 00 21.24 78,50 Pass
20,000.00 nn 30,40 Pass

-~ End of measarement resulis—

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1661 Wit 820 Monh
Prava,UT 3460 | United States.
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Calibration Certificate

Cevtificate Number 2022003094

Custamer:

Uniled Analyst and Engineering Consultant Ca Lt
Mo HY Soi Udonsuk 41, Sukbumvil Roail,
Banpehnk, Flirs Khanong,

Bamgkok, TI2E0, Thalland

Model Nunber  LxT2 Procadure Number  DO001.8384

Serlal Number 0006692 Technizian Jaeob Cannon
Test Results Pass Calibration Date 11 Mar 2022
Calibration Due
fiitial Condition  As Manufaciured
Tamparatura 2348 "o £0325°C
Description BoundTrack LxT Class 2 Hurmidity 515 WRH 2.0 %RH
Cless 2 Scund Level Meter Static Prassure BLAT kPe 2013 kPa
Finmware Revision: 2.404
Evaluation Method Tested with: Data reported in d8 re 20 pPa.

Larson Davis CAL2D0. S/N 9079
Larson Davis PRMLXT2C, 8/M 071561
PCB 376A04. /N 35078

Larson Davis CALZGY, S/IN 0108

Compliance Standards  Compliant to ManuFacturer Spacifications and the faliowing standards when combined with
Cadibration Cerlificate from procedure DO 8378

IEC 606512001 Typs 2 ANSES1.4-2014 Class 2

|EC GOBD4:2000 Type 2 ANS| §1.4 {R20D6) Type 2

|EC 81252:2002 ANSH51.11 [R2008) Class 2

|EC §1260:2001 Class 2 ANS| 51.26 (R2007)

|EC 61672:2013 Clasg 2 ANSI 51.43 (R2D07] Type 2
Issuing lab cortfes that tho instument dascrined abiova maels of exceeds sl ificali staled i fhe mrocedure

(uniass otherwise noswmd). It hes been calibrated using
thraugh tha Mational instilute af Standerds and
requiraments of ISONEC 17025:2017.

Test palnts marked with a § in the uncertainties celumn do not lall within this lsboratary's scope of accreditation.

slandards frmceablo to fa
{NIST), or ather natiznal

Systarm of Unils (51}
Insstutes, and meaets the

The quedly systarm is regisbsrad 10 150 9001:2015,

Thin caliraion & a direct comparison of the unit urdar teal to ihe lsled refarence standards and did nat imvelve sny sampling plans te
complate, Mo slowance has been made for the nslenilty of the test dovize due to use, ime, sto. Such alipwances would be meade by
the customan gz reeded,

Tha were compaited in with the 150 Giade fo the of inty in (UM} A&
covarage tactor of epproxmetsly 2 sigma |lo=2) has been applied fo the standard uncertainty o expresa the sxpanded uncersinty at
pprosmalely 35% confidence leval.

This rapost may ot b , aweapdin Al Lnles: ission for the
Trom the organizalion igsuirg tis renort,

of an approved absirect s obtiined i witing

Cormachon data fram Larsan Davis LeT Menusl for SoundTrack LeT & SoundExpest Lat, 77001 Rev J Suppoeting Fimmweee Viersion
2301, 2015-04-30
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Certificate Numbar 2022002970

~ End of Repori—

Sigratory: _ Jagonk &%

LARSON DAVIS - A POR PIEZOTRONICS TV,
1681 West B2 North
Frova, LT 84601, Linited States
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Cerfificate Numbar 2022003004
For 114* microghanas, tha Larson Devia ADPO24 14" i0 1/2° adaptor & wsad with the calibratiors and fha Larson Davis ADFO43 14° 1o
/2" adapsor iu Lsad with the preamplifier.

Calibratizn Check Freguency: 1000 Hz, Reference Sound Pressum Lovel: 114 dB re 20 1Pa

Penatic tests wea porformad In atooniance with precedures fram IEC $1872-5:2013 | ANSHASA 51.4-204Pan3.
N Pattern approval for [EC 61872-1:2013 ) ANSIASA §1.4-2014/Part 1 avaiable,

The scund level mater submitted for testing aussessfully comalsted the pericdic tests of IEC §1572-3:2013 ) ANSEASA ST.4-2014Part
3, for the environmestsl conditians under which fhe tests wars paroemed. Hawever, m general statement ar conclusion can be made
aboul confarmance of the sound leval mater 1o the Tl specificasana of 1EC §1872-1:2013 / ANSUAEA §1.4-2044/Par 1 becaose (a)
evidance wirs nol publicly availabie, from an i lissting i patierm approvily, 1o demonntrate that
e model of sourd Tty in the class 2 i IEC B1672-1 2015/ ANSVASA S1.4-2014/Part 1 or
‘corfecton data for acoustical fest of fraguency walghting weee nol provided in the Instructicn Manual #nd (b) because e pariodic lesls
of IEC B1AT2-3: 2017 | ANSIASA 81, 4-2014F et 2 cover only a limited subset of fhe speciicalions in [EC 5167212013 / ANSUASA
§1.4-2014Farl 1.

Deseription Cal Daie  Cal Due il Srandard
Larsan Davig CAL20) Residua! Irsensity Cablbestor 20210910 20020910 0150
Hart Scientific 2626.H Temperature Probe 20204 202208404 amaTAT
Larsan Davix CAL2H Acoustic Calibrator 2-07-21  2022407-21 (il
Larecn Davis Model 831 2022-00-21 2023-02-21 L+
PCH37TALS 172 inch Prepolarized Pressume Microphone 20220302 20210302 00718
418 D530 Ul Low Distorian Generator FTNealF 2022017 007635
Larson Davas 12" Presmplifier for Model B3] Type | 20210524 20220824 PCBOBM Y

Acoustic Calibration

1000 Hz Ham 11380 1420 0.14 Pass

Loaded Circuit Sensitivity

1000 He 4851 -52.44 40,33 0.14 Pass
— End of measurement resulis--

LARSCK DAVIS - & PCB PIEZOTRONICS DIV

: o, —
|81 West 520 North ey

Prove, UT 64601, United Ststes B & OLAHSOH DAVIS
TIE4:0000 \@‘,g SShEETT A PCA DIVISION
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Cerfificate Number 2022003084

Acoustic Signal Tests, C-weighting

Muoasumd according to IEC 61672-3:2012 12 and ANST §1.4-2014 Parl 3, 12 using & comparison coupler with Unit Under Test
(LIUT) and refarence SLM wsing alow Eme-weighted sound level for compiance fo IEC B1672-1:2013 5.5; ANSI 51.4-2014 Pan
155

128 0,22 -0.20 .70 1.30 0,23 Pass

1000 oz 0.00 -1.00 1.00 023 Pass
BOOO -3.06 -3.00 -8.00 2,00 032 Pass

~ Enid of messurement resubis—

Self-generated Noise

~ Endl uf measurcment resalis—

— End of Repori—

Signatary;

LARSON DAVIS - A PCR PIEZOTRONICS DIV, e

Prove U 4k, i S ex % ®LARSON DAVIS
i ¥
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enaslumuRl
Certificate Number 2022002971

I i

escription Cal Bt Cal Tue Cal Standard
Hart Scientific 2626-H Temperaiure Probe 202140200 2022.08-04 0ETHT

SRS D360 Ulira Low Distortion Generutar 20422 220722 7174

LARSON DAVIS - A CH PLEZOTRONICS DIV,

i b @M SLARSONDAVIS

Tb-i84-0001 4 APCB DVIZON
AT Puge 2ol 8 N W Ry
enaslumuAl

Calibration Certificate

Certificate Number 2022002571

Custonmer:

United Anakvst and Englnecrlng Consnltant Co Lid
Mo, 81 Sl Udonsak 41, Sukhumyit Rend,
Bangehak, Fhra Khanong,

Banghok, 10260, Thafland

Model Numbar  LxT2 Procedure Number  DU001.8376
Serial Number 0008682 Technician Jasob Cannon
Test Resuits Pass Calibration Date 9 Mar 2022
Calibration Dere
Initial Condition  As Manufactised
; Temperature 238 ¢ £0.25°C
Description SeundTrack LxT Class 2 Husrndellty 506 WRH £ Z0%RH
Class 2 Saund Level Mater Static Pressure BEAS KPa  +013kPa
Firmwars Revision: 2404
Evaluation Method Tested elecirically using Larson Davis PRMLXT2C SN 071581 and'a 12.0 pF capacitor 1o slmulate
microphone capacitance. Data reported in 8 re 20 pPa assuming a microphone sensitvity of 50,0
miiPa,
C tes b Specilications and he lollowing standards when combined with
Calibration Certificate from procedure DO001. B384
IEC 80851:2001 Type 2 ANSI 51.4-2014 Class 2
IEC 508042000 Typs 2 ANSI51.4 (R2006) Type 2
IEC 812522002 i ANSI51.25 (R200T)
IEC §1672:2013 Class 2 ANSI51.43 (R2007) Type 2
IEC §1260:2001 Class 2 ANSEE1.11 [R2009) Clags 2
Essuing lak carfias that the mstrument descrbed above meets or axceeds ag sabed In procedure
{unless oifervwise noted). 11 has been caliirted using measummer standsrds raceabis b the Intsmational System af Unis (S1)
theough the National Instiute of Standards and {NEST), or other nati malittes, and mesls e
remarnmants of ISOVEC 10252017, Test palnts marked with & T in cafurnn d ihin

weopa of aceroditation.

The quality system is registered to IS0 9D01:2015,

This calbration i5 & direet compansan of thisunk under test o standards and L]
complele, Mo allowance has baen made for the inatability of te test device due s use, fme, sic. Such allowsnces would be mate by
the: cusiomes as needed.

™ puted in wilh the 150 Guide to th gon of it T
coyerags Fatloe of apprasimalsly 2 sgma (k=2 s baen applied 1 the sandand ity 10 0 eRpEnCa '
approximasaly 35% corfidence lovel

This report may not be reproduces, exoapt it i, urless parmistion for fe publisntion of an appraved absiract is obtained in wisng
Traim Ihe arganleston keuing this repar,

Careaction data from Larson Daves LT Manual for SoundTrack LxT & Lat, 1770.01 Rew O ing Firmwars Version
40,5, 219-08-10

Calibration Chech Frequonay: 1000 He: Refarence Sound Pressure Level: 114 48 re 20 uPa

LARSON DAVES - A PCH FIEZOTRONICS DEY

A A0y,
Proe, U 4R, L e -1 % ®LARSON DAVIS

TIE-G84-0001 G APCH DIVIBITN
SELAATIT 208 Page Lof 8 THAHIERADT ex T
'
enasluemuAy
Cevtificate Number 2022002671
Z-weight Filter Response
1w - T L7
an i +
ah + I— — — e 8
s - - wE
=3 =
g @ ] 1
% 42 | B T
E -ﬂ: L] T - -
- A
40 | .
1 R 100 Aoan 1noan 100000

Frequency [Hz]

w—fonil W Geviaion  e—Lower L —— Upgsr Lisi |

Elacirical signal test of fraquency waighting perfarmed accarding io 1EC §1672-3:2013 13 and ANS] 51,4-2014 Part 3. 13 for complisnce 1o
616721 1EC 60651:2001 6.1 snd 5.2.2; ANEL 51 FE00E} 5, d 8 14

B3 -0.45 -0.45 111 0.33 D15 Pass

63.10 -0.06 -0.06 (.30 0.30 015 Pass
125.88 -0.05 -0.08 0,30 0.30 015 Pass
251.19 004 -0.04 =030 0.30 015 Pass
501.19 -0.03 -0.03 -0.30 0.30 0.15 Pass

1,000.00 0.00 0.00 0,30 030 015 Pass
1,996.26 -0.01 .01 ~0.30 0.30 0.15 Pass
3.981.07 0.00 0.00 =030 .30 0.15 Pags
7.843.26 .08 0.05 -0u30 0.30 018 Pass
15,848.93 -.08 -0.08 0,42 0.32 015 Pass
18,852.62 -0.36 036 -0.81 041 015 Pass

= Ead of messurvment resulis—

| RRSON AV - A FCR FIEZOTRONICS TV e = ®

1681 West §21] Narth §5 =

o it s o W LARSON DAVIS
Thie5-0001 < SEEn i
A2 Page 3ol 8 DU 5407 M ¥
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Certiffcate Number 2022002971

A-weighted Broadband Log Li ity: 8,000.00 Hz
W —
1 I
5 = T T ——
.
1 y | = S — |
E u - 1| — — S
T b, "
B Ty T T T
E ol —— { ] 1
a4
) —— —d— .
4 — 3 — —J
an
na =a wa ma w4 130 a2 103

Laval Injoctad [dB]

W o —— Lonami L — gt Limit

Hroadband leval lineartty perfarmed according 1o 1EC §1872-3:2013 16 ent ANS| 51.4-2014 Pan & 1ﬁlnr=amphm to [EC B1672-1:203
54, IEC G0B04.2000 B2, IEC 61252:2002 B, ANSI S1.4 £.9, AMS! 51.4-2014 Part 1: §

36,00 0.50 070 070 01§ Pass
ar.oo 0.38 b7 0.7 RL] Pass
38.00 0.26 070 070 018 Paas.
39.00 0z 0.7 0.0 016 Pass
40.00 018 0,70 070 016 Pass
41,00 045 -0.7a [k 0.6 Pass.
42.00 0.08 070 070 D18 Pass
43.00 .08 -0.ra [ o7 Pass.
44.00 008 =0.70 o0 oA Fass
AG00 .02 070 0.70 016 Pass
46.00 0.00 -0.70 ] 0,16 Pags:
A7.00 0.00 0.7 070 018 Pass.
48.00 107 =070 070 0.16 Pass
49.00 0.0z 07 o.7o 0.1 Pass
54.00 103 -0.7% 0.7o AL Pass
59.00 .05 070 0.70 016 Pass
E4.00 0.05 0.70 0.70 0.16 Pass
69.00 -0.04 070 0.70 0,18 Pass.
74.00 -0.05 -0.70 o7 iK1} Pass
78.00 0.05 0.7 0.ro 0.16 Pass.
84.00 -0.05 0.7 0.7 08 Pass
89.00 004 070 0.0 0.6 Pass.
o4.00 .05 =070 [ ) o.1e Pass
99.00 0.00 -0.70 [ 015 Pass

104.00 om -0.70 (U] 045 Pass.

108.00 0.01 =070 [ 1] 015 Pass.

114.00 0.00 070 0.70 015 Pass

18.00 oo 070 0.70 015 Pass

124.00 0.00 070 o070 045 Pass.

129.00 oo 070 8] 0.45 Pass

134.00 .01 0.7 o.Te o015 Pass.

136.00 [ 2r] 070 070 0.5 Pass

137.00 oo 0.0 %] 015 Pass

138.00 .00 070 070 0158 Pasz

~ End of measurement results--

LARSON DAVIS - A PCH PIEZOTRONICE DIV, “4\.“:’/““ - .
1681 West 520 Nosth et 3
v, T H4601, United States : . LﬁHSUH DPMS
TLE-684-0001 o L & POS DIViEION
J0A-3AT) TR Plp‘l{' DHnL, $40T By B
'
enaslunugy
Certificats Number 2022002071
Broadband Noise Floor

Sall-paneraled ing o IEC G167, 11.2 and ANG| 514214 Pat & 1.2

‘Acweicht Noiae: Flaor BAT 56,00 Pass
Coweight Nolse Floer 26,80 36,00 Pass
Zowelght Noise: Floos azw 38,00 Pass

~ End of measurement resulis—

Total Harmonic Distortion

Measured Lsing H4-Octave fiters

10 Hz Signal 135,67 13415 135.75 0.15 Pass
THD 6745 58,00 001t Pass
THD+N 2.5 58,00 0.014 Pass

= End af measurement resulis—

LMLSL?N DAVIS - A PCH PIEZOTRONICS THV. 45D -
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Cortificate Number 2022002971
Peak Rise Time

Pagk nse fima performed according o 1EC §0561:2001 9.4.4 ang ANS| 51.4:9083 (RI00S) BAA4

135.85 40 Negative Pulse 135,03 5 13555 015 Pass
Posiive Pulse 13612 g 13584 015 Pusg

30 Negalive Pulse 133.18 135.55 016 Pase

Paosilive Pulss 133.90 2 135.64 018 Pass

~ End of measurement resilis—

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Faclor massured accarding to IEC 60651:2001 8.4.2 and ANSI §1.4. 1682 (R2008) 8.4.2

135,95 a ovLD 100 0.15% Pass
5 VLD +£1.00 0.i5% Pass
12585 a -0.15 £1.00 0153 Pass
5 -0.14 £1.00 [RLE3 Pass
11585 3 0.5 +1.00 0153 Pass
5§ -0.14 +1.00 015% Pass
106.96 3 -0.12 +1.00 045% Pasy
B -0.13 +1.00 0i5% Pass
= Emil af measuremint resibis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overlaad Limit
Groat Factar measured nooording to 1EG 606512001 6.4.2 and ANS! 51.4:1083 442
135.05 ] VLD D162 Pass
a oo 0153 Pass
12585 a -0.20 0154 Pass
5 -0.19 0153 Pass
11585 3 -0.31 0.15¢ Pass
5 -0.18 0.15¢ Pass
105.85 3 0.15 0151 Pass
5 0.17 0153 Pass

— Bl il
Gain

Galn ineesred accanding to IEC B1E72-3:2013 17.3 and 17 4 and ANS| 51.4-2014 Pard 3 17 3 and 17.4

0l Gainy 63.84 93.89 94,09 015 Pass

0 ¢B Gain, Linsanty 40,30 308 40,79 046 Pass
OFA Low Rarge g3e0 9389 84,08 018 Pass
QBA Normal Renge 8398 83.20 B4.50 018 Pass

-~ End of swssmroment resulis—
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Certificate Number 2022002971
1/3-Octave Self-Generated Noise

e dan

- &

Mensured Level [d8]

Tha SLM 5 sat v low ranga.

8.30 0.1 24.80 Pass
8.00 181 24,00 Pass
10.00 18.05 23.50 Pags
12.50 17.38 23.00 Pass
16:00 16.36 22.90 Pass
F0.00 16.76 2240 Pass
2500 1417 2230 Pass
.50 1344 21,50 Pass
40.00 1240 20.20 Pass
50.00 11.80 18.80 Pass
E3.00 .26 17,60 Pags
80,00 1046 16:60 Pass
100.00 10.00 15.90 Pass
125.00 9.22 15.70 Pass
TE0.00 L-X-1] 15.50 Pass
200,00 B.61 1620 Pass
280.00 840 1520 Pass
315.00 BAB 16.20 Pass
400.00 B.54 15.70 Pass
500.00 883 16:00 Pass
B30.00 825 16.80 Pass
800.00 o.7d 17.30 Pass
1,000.00 10.35 18.10 Pass
1.250.00 110 18.80 Pass
1,600.00 11.86 19.80 Pass
2,000.00 1287 20,50 Pags
2,500.00 1354 2.7 Pass
150,00 14.41 22,60 Pagy
4,000,00 1538 2350 Pass
5,000.00 16,36 24.50 Pasa
£,300:00 17.29 28.50 Pass
B,000.00 18.25 26.50 Pasy
10,000.00 19.28 27.40 Pass.
12,4800.00 20,24 28.50 Pass
16,000.00 21.24 20.50 Pass
20,000.00 2222 a0.40 Pass.

- Eni of messurement resulis—
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Certificate Number 2022002571

End of Repurt-

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

®LARSON DAVIS
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Certificate Number 2022002973

Standards Used
Cal Date Cal Due Cal Standard
2021-02-04  2022-08-04 006767
2022-01-03  2023-01-03 007118

Calibration Certificate

Certificate Number 2022002973
Customer:

United Analyst and Engineering Consultant Co Ltd

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

Model Number ~ LxT2

Serial Number ~ 0006693

Test Results Pass

Initial Condition  As Manufactured
SoundTrack LxT Class 2
Class 2 Sound Level Meter
Firmware Revision: 2.404

Description

Evaluation Method

Procedure Number
Technician
Calibration Date
Calibration Due
Temperature
Humidity

Static Pressure

D0001.8378
Jacob Cannon
9 Mar 2022

2373 °C +0.25°C
495 %RH 2.0 %RH
8537 kPa +0.13kPa

Tested electrically using Larson Davis PRMLXT2C S/N 071562 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

Calibration Certificate from procedure D0001.8384:

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

IEC 61252:2002

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

ANSI §1.4-2014 Class 2

ANSI §1.25 (R2007)

ANSI 1.4 (R2006) Type 2

Compliant to Manufacturer Specifications and the following standards when combined with

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

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to. the Intemational System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement insitutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's

scope of accreditation.

The quality system is registered to ISO 9001:2015.

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

the customer as needed.

The inties were computed in

with the ISO Guide to the

of Uncertainty in

(GUM). A

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

approximately 95% confidence level.

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

from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version

4.0.5, 2019-09-10

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

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

Provo, UT 84601, United States

716-684-0001

2022-3-9T18:28:48

Page 1 of 8

Certificate Number 2022002973

Z-weight Filter Response

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

Frequency [H7] Test Result [dB]
6.31 0.35
63.10 0.06
125.89 0.05
251.19 0.05
501.19 0.03
1,000.00 0.00
1,995.26 0.02
3,981.07 0.01
7,943.28 0.04
15,848.93 0.07
19,952.62 0.35

Deviation [dB]

Lower limit [dB]  Upper limit [dB]

-0.35 -1.1 0.33
-0.06 -0.30 0.30
-0.05 -0.30 0.30
-0.05 -0.30 0.30
-0.03 -0.30 0.30
0.00 -0.30 0.30
-0.02 -0.30 0.30
-0.01 -0.30 0.30
0.04 -0.30 0.30
-0.07 -0.42 0.32
-0.35 -0.91 0.41

= End of measurement results—

Expanded
Uncertainty [aB] "¢
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

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

2022-3-9T18:28:48

®LARSON DAVIS
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1681 West 820 North
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Certificate Number 2022002973

A-weighted Broadband Log Linearity: 8,000.00 Hz

06 -
04
o
5 02
5 °° LN BE Ban B B B e
= 0.2
w
04
08
08
0
100 200 500 700 %0 100 1300 1500

Level Injected [dB]

B Eror  —— Lowor Limit —— Uppor Lirit

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

Level [dB]

89.00

99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
136.00
137.00
138.00

Error [dB] Lower limit [dB]  Upper limit [dB]
0.60 -0.70 0.70
0.44 -0.70 0.70
0.37 -0.70 0.70
0.26 -0.70 0.70
0.28 -0.70 0.70
0.19 -0.70 0.70
0.1 -0.70 0.70
0.08 -0.70 0.70
0.10 -0.70 0.70
0.05 -0.70 0.70
0.02 -0.70 0.70

-0.01 -0.70 0.70
0.00 -0.70 0.70
-0.03 -0.70 0.70
-0.04 -0.70 0.70
-0.04 -0.70 0.70
-0.04 -0.70 0.70
-0.04 -0.70 0.70
-0.05 -0.70 0.70
-0.05 -0.70 0.70
-0.04 -0.70 0.70
-0.04 -0.70 0.70
-0.04 -0.70 0.70
0.01 -0.70 0.70
0.01 -0.70 0.70
0.01 -0.70 0.70
0.00 -0.70 0.70
0.00 -0.70 0.70
0.01 -0.70 0.70
0.01 -0.70 0.70
0.01 -0.70 0.70
0.01 -0.70 0.70
0.00 -0.70 0.70
0.00 -0.70 0.70

- End of measurement results—

Expanded

Uncertainty [dB] Result
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.17 Pass
0.17 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

Certificate Number 2022002973

Peak Rise Time

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

9 i Expanded
Amplitude [dB] Duration - -
plitude [dB] [ns] Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
136.95 40  Negative Pulse 135.01 133.52 135.52 0.15 Pass
Positive Pulse 134.99 133.51 135.51 0.15 Pass
30  Negative Pulse 134.07 133.52 135.52 0.15 Pass
Positive Pulse 134.07 133.51 13551 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 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 OVLD +1.00 0.15% Pass
5 OVLD +1.00 015% Pass
125.95 3 013 +1.00 0.15¢ Pass
5 -0.15 +1.00 0.16 £ Pass
115.95 3 -0.14 £1.00 0151 Pass
5 014 +1.00 0.15% Pass
105.95 3 -0.15 +1.00 0.15¢ Pass
5 -0.14 +1.00 0.15% Pass
- End of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Grest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 ovLD +1.00 0.15% Pass
5 OVLD +1.00 0.15% Pass
125.95 3 -0.13 +1.00 0151 Pass
5 -0.11 +1.00 0.15% Pass
115.95 3 -0.13 +1.00 0151 Pass
5 -0.13 +1.00 0.151 Pass
105.95 3 -0.14 +1.00 0151 Pass
5 -0.13 +1.00 0151 Pass
~ End of measurement results—
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4
Expanded
imit imi Result
Measurement TestResult [B]  Lower limit [aB]  Upper limit [dB] . h o) es
0 dB Gain 93.96 93.92 94.12 0.15 Pass
0 dB Gain, Linearity 40.29 39.42 40.82 0.16 Pass
OBA Low Range 94.02 93.92 94.12 0.15 Pass
OBA Normal Range 94.02 93.20 94.80 0.15 Pass

-- End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North
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Certificate Number 2022002973

Broadband Noise Floor

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

Measurement Test Result [dB] Upper limit [dB]
A-weight Noise Floor 27.08 36.00
C-weight Noise Floor 26.90 35.00
Z-weight Noise Floor 32.76 39.00

Measured using 1/3-Octave filters

- End of measurement results—

Total Harmonic Distortion

Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB]
10 Hz Signal 13553 134.15 135.75
THD 67.24 -58.00
THD+N -63.03 -58.00

- End of measurement results—

SLARSON DAVIS

wenenslaguny

Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] Result
Pass
0011 Pass
0.01% Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
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Provo, UT 84601, United States
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1/3-Octave Self-Generated Noise

Measured Level [dB]

1000.0

Frequency [Hz]

The SLM is set to low range.

100000 100000.0

Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 19.82 24.60 Pass
8.00 19.80 24.00 Pass

10.00 17.93 23.50 Pass
12.50 16.57 23.00 Pass
16.00 16.43 22.90 Pass
20.00 14.79 22.40 Pass
25.00 14.06 22.30 Pass
31.50 13.20 21.50 Pass
40.00 12.12 20.20 Pass
50.00 11.65 18.80 Pass
63.00 10.68 17.60 Pass
80.00 10.37 16.60 Pass
100.00 9.56 15.90 Pass
125.00 9.15 15.70 Pass
160.00 8.94 15.50 Pass
200.00 8.64 15.20 Pass
250.00 8.63 15.20 Pass
315.00 8.57 15.20 Pass
400.00 8.85 15.70 Pass
500.00 9.05 16.00 Pass
630.00 9.46 16.60 Pass
800.00 10.00 17.30 Pass
1,000.00 10.69 18.10 Pass
1,250.00 11.33 18.90 Pass
1,600.00 12.15 19.80 Pass
2,000.00 12.96 20.80 Pass
2,500.00 13.82 21.70 Pass
3,150.00 14.67 22.60 Pass
4,000.00 15.61 23.50 Pass
5,000.00 16.52 24.50 Pass
6,300.00 17.49 25.50 Pass
8,000.00 18.47 26.50 Pass
10,000.00 19.40 27.40 Pass
12,500.00 20.42 28.50 Pass
16,000.00 21.33 29.50 Pass
20,000.00 22.34 30.40 Pass

-- End of measurement results—
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Certificate Number 2022002973

— End of Report—-

Signatory: _Jacoty Cannon
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Covtificate Number 2022003008
Fur 14" micraphanes, th Larsan Dinds ADP024 144" ba 12" adaptor s used with tha calibratars and the Laran Duvis ADPO3 147 10
162" addaphor & used with the preampifier,

Calibration Check Freguency: 1000 Hz; Reference Sound Pressure Level 114 dB e 20 pPa

n with from IEC B1672-3:2013 | ANSIASA 51 4-2014Pan3,
Mo Patten appraval for IEC §1872-1:2013 ) ANSUASA 51.4-2014Pan 1 svailubie,

The asind level reier submitted for lesling auccasshlly sambleled the peradic tests of IEC B1672-3:2013 | ANSEASA 51.4-2014/Far
3, for the snvicanmental condilions under which the lesls were perfurmed. However, no genersl stalement or conchigion can be meds
aboul corformance of the sound leves metar 1o the full spacicatons of IEC 61672-1:2013 { ANSIASA 51.4-2014/Part | bacausa (a)
evedance was nol publicly availabe, lrom an far pafiem approvas, 1o demonsirate Bt
the model of sournd level meter fUlly conformed 1o the dass 2 wmn |EC B1672-1:2073 1 ANSUASA 51.4- SBIWM 1aor
camection date for scoustical best of raguancy weghling were nal i the Instruction Meneal and ()

of IEC B1672-3:2013 ANSUASA S1.4-2014/Pant 3 cover only & Bried subsst of Ihe specfications In IEC B18T2-1:2013 / ANSIASA

B1A-2014/Part 1,
e R R S

Disterjite CalDate  CalDue Cal Standurd

Larsee Duvis CAL2%1 Residual Intensicy Calibrator 214910 20230510 001380

Hart Scientific 2626-H Tempernture Probe J021-02-04  TO23-08-14 DO6TET

Laron Davis CAL204 Azoustic Calibrator H2107-21  HAZL725 o707

Larson Bavis Model 831 WI0L-T1 RI02-I0 DO7IR2

PCH 377A13 172 inch Prepolarized Pressure Microphone  2022.03-02 202341302 MTIES

SIS DS360 Ulira Low THsarm Generator A1 041 07635

Larson Davis 12" Preamplifier for Model 8351 Type | LIA08-IK 222K PCROMOLTRS

Acoustic Calibration

1000 Hz 114.01 1260 14.20 014 Pass

Loaded Circuit Sensitivity

1000 He -51.12 <5244 -18.33 o4 Pass
— Enit of messuroment results—

LARSOR AVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 Norih
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Calibration Certificate

Certificate Number 2022003008

Customar:

United Analyst and Englrcering Consubtant Co Lid
Ne. N1 Sad Udonsuk 41, Sukhamyvit Road,
Bamgehak, Phra Khaneng,

Basgkob, 10260, Thailand

Model Number  LxT2 Frocedure Number  DUO01, 8384

Sarial Numbar  DI0BEGS Techmiclan Jacob Cannon
Test Results Pass Calibration Date 11 Mar 2022
Calibwation Due
Initinl Conaition A fact
Minutectued Temparature ZEL T +026C
Deseription SoundTrack LxT Class 2 Humidity 509 WRH £ 20%RH
Class & Sound Level Meter Static Pressure 872 KPa $013kPa
Firmware Revision: 2.404
Evaluation Mathod Testod with: Data reported in 48 re 20 pPa.

Larson Davis FRMLIT2GC, SN 071583
PCH 375A04, S/N 335078

Larzen Davis CAL291. SN D104
Larson Davis CAL200. SN 6079

jis] and the following stendards when combined with
Callbruﬂun Gartificats from procedurs DOGG.8378;

[EC BOB51-2001 Type 2 ANEI 51.4-2014 Clasa 2
[EC BOBD4:2000 Typa 2 ANSI B1.4 (R200B) Type 2
[EC 51252 2002 ANSI 51,11 (R2008) Class 2
IEC 61260:2001 Class 2 ANMSI 51.25 (R200T)

[EC B1B722013 Class 2 AN 51,43 (R2007) Type 2

Issuan |6b cariitas thai tha instrument descrbie abova maets ur secestds 5l specreations a5 sialed In Iha ralemenced procedurs
(uniess alherwise nated], || nas been calibrated using measuremant slardards mceable o tha Intematicnal System of Units (50
thraugh liva Mational Insshule of Standards and Technalagy (NIST), or ciher natianal measurement instilites, and meets e
requirameis of ISCREC 170252017,

with 3 % in the cokumn d scape

The guality syster is reglstersd 1o IS0 S001:H145.

Thiz cabration is & difed! comperison of the und undar (et io fhe isted reference stangards and did nol invokae any sampting plans o
complete. No allowares hes been made tar he instabiity of the st devics dus to. use, lime, sic. Such alcwances would be macde by
the cuslomer as hesded.

The wars wilh Tha 150 Guide o th i i GuM). A
soveraga faclor of approadmalely 2 aigma (k=2) hias been ooplied 1o #ie standard nmanumy L] e:prm e expanded uncersinty at
spproxemitely 35% confidence level,

This rapcet may nol be reprodiced, sxeapt in A, unless parmission fur fhe pubication of an appeovad Bbsiract s oolained o wiling
from the arganzation issuing thés reporl.

Camection data from L Dag LT Manual for LT &
E30, F0E-04-30

Lat, 177001 Rew J Supporting Frmasns Vorsion

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

P T 4, et S ) @ ARSON DAVIS
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enaslumuny

Certificate Number 2022063088

Acoustic Signal Tests, C-weighting

Measured acconding Lo IEC 81672-3:2013 12 and ANSI 51.4-2014 Parl 3. 12 using a cormparison cougler with Unit Undor Test
{UUT) and refarence SLM using slow time-wedghted sound level for compliance to IEC 61672-1:2013 5.5, ANS1 51.4-2014 Part
1: 55

125 nez .20

1.30 023 Pass
100 016 .00 1.00 023 Pass
BOO0 -84 =300 200 032 Pass

= End of messurement resislts—

Self-generated Noise
1

A-waighted 40.78
— End nf measaremvent resalis—

— End of Hepart—

Signatary:
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Calibration Certificate

Cerfificate Number 2022002974

Custamer:

Tnited Analyst and Engincering Coasultant Co Lid
i, 81 Soi Udansnk 41, Sukhumvil Road,
Bangchal, Phra Khansug,

Banglok, 10260, Thailand

Modlel Number  LxT2 Pracedure Number  DO0DD1.8378

Serial Number  DDUEGS4 Technician Jagoh Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
Initial Condition A3 Manufactured
" Temperature 2379 ¢ 2025°C
Deseription SoundTrack LT Class 2 503 WRH £ 2.0 %RH
Class 2 Sound Level Meter Static Pressurn BEAT kPa  2013kPa

Firmware Revision: 2,404
Evaluation Method Tested slectrically uaing Larsan Davis PRMLxT2C S/N 071563 and 2 12,0 pF capacitor o simulate
microghone capacilance. Data reported in dB re 20 uPs assuming 2 microphone sensitivity of 5000
miiFa,

Complisnce Standards  Compliant to and the following when with
Gallbration Gertificate from procedure 0000183841

|EC 606512001 Typs 2
IEC 608042000 Typs 2
IEC 51252:2002

IEC 61672:2013 Class 2
IEC 512602001 Class 2

ANSI §1,4-2014 Class 2
ANSI51.4 (R2006) Typa 2
NI §1.25 (R2007)
ANSI51.43 (R200T) Type 2
ANgIS1.11 [R2008) Class 2

Issuing lat tha insiry described abay 15 or excrets stuted b

[uniess otfewise noled). ilhubmneillhrmsd L+ standards traceable to fh System of Unis (51}
Ihrough e and [MIST), or oaner instiuies, @d masts the
ranuimments of SOAEC |7m52n1? Test points marked with 2 2 in the uncertainties column da nat fal within this laboratory's
seope of secreditation.

The quality sy 81032015

Tlﬁulmmloaansutmwwuhmufuwmumxlruhmlm de dads and dif not rveh samaling plans i
camglals, ity of the 182 davica dus o use, ima, ota. Such silowances would be made by
e customer os needed.

Th uncerialintias wane compitnd in accordance with the 130 Guide 10 the Exgression of Uncerlainty in Measurement (GUM)L A
caverage fecior of epprauimatedy 2 sigma (k=2) has bern appliod ta the standard uncortainty ta axpoess the expanded uncerainty 8
appraximataly $5% confidence level.

This report may nol be reproduced, sxcept in hl, uniess parmission for the publisation of an spproved abstract & obtsined inwiting
fram Ihe arganizsbon ssuirg ths rapar.

Cameciien data from L LaT Manugl LaTd
405, 20190910

Lat, 1T70.01 Rew O Supporting Firmwars Version

Callbraban Check Frapuency: 1000 He, Reference Sound Prassurs Level 114 4B r= 20 uPa

LARSON DAVIS - A PCE FIEZOTRONICS DIV, s 5 - .
I6E1L West K20 Narih e -
e s ST LARSON DAVIS
Thi-684-0001 V{@; e A BCE DIVIESION
MILLATIRITN Page 1 el B X001 BANT e T
'
enaslunugy
Cartificate Numbar 2022002674
Z-weight Filter Response
T r—— = — —— il
% SSSres S B —_—
05— Bl B - —— £12
LS i - N
§ Uz e . = g
y o | e - oy o g
g 42
| 8—— = = S m—
A p—— - | o g
on —_— i E
10 il
1 hL Rl 1000 1000 100000
Frequeney [Hz]

w—tiumin  Davislien.  ——Lownr LR —— Lipper Lima

Elclrical sigral mlurmqmsncy ueiynunu mrmeu nmnlnnlniEt‘. aﬂﬂ!—:zﬂ!a 13 and ANS| 51 42014 Part 3 13 far compliance 1o
20 1

1 aned B2 1, ANSES1.4-2014 Pan 1: 5.5

831 039 033 A 033 045  Pass

6310 -0.08 -0.08 030 030 0,18 Pass
125,89 -0.05 005 =030 0,30 nAs Pass
25119 -0.06 .06 030 0.3 o6 Pass
60119 -0.03 003 -0.30 0.30 s Pass

1,000,00 .00 0.00 -0.3o 030 015 Pass
1.005.28 -0.01 a.m 0,30 0.30 0.15 Pass
3,981.07 0.0 001 -0.30 0.30 015 Pass:
7.843.28 0.05 0.05 -0.30 0.0 045 Fass
15,846.93 -0.08 £108 -0.42 03z 015 Pass
19.952.62 0.36 (.36 091 a1 015 Pass

= End of mrusurement resulls—
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Centificate Number 2022002674

Description CalDaty  Cal Duy Cal Siandard
Hat Schentifle 2626-H Temgerature Probe 2021-02-04 - 2023-08-04 ETET
SRS DE360 Ulima Losw Distarfion Generior 20210722 2022407-22 o071

LARSON DAVIS - A TCH PIEZOTRONICS DIV ity

1681 West K20 North - H
P BT o s o : ®ARSON DAVIS
7 e-G84-4101 Ll A BCR DAVESION
HLTATIRITH Page 2ol 8 0N 0T B T
'
enasluemuAy
Gartificate Numbar 2022002974
A-weighted Broadband Log Linearity: 8,000.00 Hz
af— E— =i —
L1 + —
g i B " .
g " LI B T S ma ¥
54 T
a4 {
5 1 —
a8 T
a0
nn xan L] A inn RE i) nae

Luvel wmu:m

BB Lowe L —— Ligger Ui

Broadbard level linparity performed mdhglu IEC 81872-3:2013 16 and ANSE 81.4-2014 Parl 3: 16 fix compliasce fe IEC B16T2-1:2M3
0 4 [} 6.2

35.00 .65 070 .70 0.6 Pazs
36.00 0.56 -0.70 070 0.6 Pass
a7.00 o041 -0.70 o.70 0.6 Pass.
.00 0.32 070 o 0,18 Pass
38,00 0.28 -0.70 070 0.16 Pass
40,00 015 -0.70 0 0.16 Pass
41.00 D4 0.7% 0.70 016 Past
42,00 .08 070 0.70 0,16 Pass
43.00 0,04 0.70 070 017 Pass
44,00 0.06 070 0.70 017 Pass
45,00 005 -0.70 0.70 0.16 Pass
46,00 081 070 0.70 0,16 Pass
47.00 o -0.70 0.70 0.16 Pass
48.00 0.00 £0.70 0.70 018 Pass.
4g.00 -0.01 070 0.70 0.16 Pass
5400 0,02 070 0,70 0,16 Pass
58,00 -0.05 -0.70 0.70 0,18 Pags
54.00 004 070 0. 0.16 Pass
BI.00 004 070 0.70 0.16 Pass
T4.00 0.05 070 0.70 0.16 Pass
79.00 0.05 -0.t0 %] 0.6 Pags
a4.00 .05 -0.70 0.70 0.16 Pazs
88,00 .04 070 0.70 0.6 Pass
24.00 005 -0.70 0.70 .16 Pass
95.00 .00 070 0.70 0,15 Pass
104.00 oot -0.70 070 015 Pass
109,00 oo Bk 07 0.15 Pass
114,00 0,00 070 0.70 015 Pass
119,00 001 0.70 070 016 Pass
124,00 0.00 070 070 018 Pass
128,00 oot 070 0.70 015 Pass
134,00 001 070 0.70 015 Prss
136,00 o.m 470 0.70 0,15 Pass
137,00 001 .70 070 0.15 Pass
138,00 0.0 470 0.70 015 Pass
139.00 000 .70 070 0.5 Pass
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Certificate Number 2022002074 Cortificate Number 2022002974
— Enil of messarement resulis— Broadband Nolse Flaar
Peak Rise Time
il d naiss sed io EC 61672-32013 1.2 and ANS| 59.4-2014 Part & 11.2
Peak rise Sme performad aocording fo [EC B0B51:2001 9.4.4 and ANS| 51.4: 1383 (R2006) £.4.4
i Aweight Noisa Floor 27.00 36,00 Pass
136,95 4D Negative Puiss 134.96 13348 135.48 015 Pass Coweiq Nesan Floar i i i)
Positive Pulse 13485 133,50 136,50 0.5 Pass Zoweight Nolea Floor e Apn s
30 Negative Puse 134.03 135.48 13548 015 Pasa
Positiva Pulse 134,05 133,50 135.50 15 Pass ~ End of measurement resulis—
= End of messurement resulis—
X Total Harmonic Distortion
Positive Pulse Crest Factor

Measured using 1/3-Deteve Htars
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit i i
g to IEC BOEG1-2001 9.4.2 and ANSI S1.4:1983 (R200E) 8.4.2

Crest Facior measuzed

13575 015 Pass

10 He Signal

13415
e ; THD -65.80 -58.00 0013 Pass
135.85 a ovo +1.00 015 Pass THO+N 6216 -58.00 0014 Pass
B ovLD +1.00 0A5§ Pass — End of measurement resulty--
12585 a 045 £1.00 015 Pazs
& 0.15 +1.00 0162 Pass
145,95 £l 216 £1.00 [R133 Fass
& 013 £1.00 015% Pass
105,95 3 043 +£1.00 015¢ Pass
5 14 +1.00 0.15% Pasg
— End of mensureimend ressilisi—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crost Faclor measuted according 1o IEC G0B51:2001 8.4.2 and ANSE $1.4:1863 (R2006) 8.4.2
13585 3 ovio +1.00 REES Pass
5 ovio £1.090 0163 Pass
12585 a 017 +1.00 n15% Pass
& 047 +1.00 [ALES Pags
115,85 a 0,18 £1.00 0161 Pags
5 0,15 £1.00 [RERS Pass
105.85 a £0.18 £1.00 0154 Pass
5 047 £1.00 015% Pass
= End of measurement resoliv--
Gain
n rrwssured accordl g lo IEIZE‘J&M‘! !'.I'. and 174 uANI S1.4-2014 P : ﬂ'arli 17.4
0 4B Gain 93.04 5368 94.08 0.15 Pasy
0 dE Gain, Linearity 40.26 39.39 40,79 %1 Pass
OBA Low Range 93,98 53168 94,09 0.15 Pasy
OBA Nermal Rangs 93.99 5320 54,80 015 Pass
LARSON DAVIS - A PCR PIEZOTRONICS DIV LARSON DAVIS - A PCB PIEZOTRONICS DIV o P
1681 West 820 Narih 11681 West 520 Norih P
Prave, UT 84601, United States .msu“ D.Avls Prown, UT £4601, United States ‘1 mﬂso" DA“IS
TH-684-0001 A PO DIVISION T 6-G2-001 @j Carmy 4 PG DIVISION
M-TITIR2AN DU 47 Ry F iz AT IR Page 6ol § A 5407 Rew
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Corfificate Number 2022002974 Cerfificate Number 2022002974
1/3-Octave Self-Generated Noise
a e e — ———
L ——————
E u
g *®
BRI
L ]
a " —
& 4l —
B
12
The'SLM is et o low ranga.
6.30 2027 24.60 Pass
8.00 1634 24.00 Pass
10.00 1 23,50 Pass
12.50 17.29 23.00 Pass
18:00 16.26 2200 Pass
20.00 1607 2240 Pass
25.00 1395 =230 Pass
31.50 1328 21.50 Pass
40.00 12732 20.20 Pass
50.00 1482 1880 Pass
#3.00 1nar 17.60 Pass
£0.00 10.50 16,60 Friss
100.00 284 15.90 Pass.
125,00 9.53 16,70 Pass
160,00 ag3 15.50 Pass
200,00 8.89 16,20 Pass
250,00 &7 1520 Pass
315.00 B.54 15,20 Pass.
400,00 B8 15.70 Pass
500,00 5,98 16.00 Pass
A30.00 o.43 16.60 Pass
800.00 .83 17.30 Pass
1,000,00 1044 18.10 Fass
1,260,00 1.27 18.80 Pass
1,600.00 12.00 19.80 Pass
2,000,00 12,88 20.60 Pass
2,500.00 13.r2 21.70 Fass
3,160.00 14,55 2260 Pass
4,000.00 1548 23.50 Fass
5,000.00 18.42 24.50 Pass
6,300.00 1748 25,50 Fass
8,000.00 18.37 26,50 Fass
10,000.00 1935 240 Pass i -
12,500.00 037 26,50 Fass ke dekn i
16,000.00 2136 20.50 Pass
20,000.00 2233 30,40 Pass

= End af measurement results-—
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Signatory: _ fagok

LARSDN DAVIS - A PCB PIEZOTRONICS DIV,
181 Wit 520 Nerth

Provi, UT BAB01, United States

TI=GA-0001
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Calibration Certificate

Certiflcate Number 2022003009

Cuslomer:

United Analyst and Engincering Consuliant Co Lid
Mo, Bl Sed Udonsuk 41, Sukhumvit Rood,
Mangehak, Phra Khanong,

Manghok, 11260, Thailasd

Model Numbsr  LxT2 Procedure Numbor  D0001.8384

Sevial Number  00DBESS Technician Jacois Cannon
TestResults  Pass Calibration Data 11 Mar 2022
Cailibration Dug
Initiat s Manutactured
Condition ratseh R 7 T 4025°C
Description SoundTrack LxT Glass 2 Hirnicity 521 BRH £ 20 %RH
Glass 2 Seund Lovel Motor Static Pressura 8119 kP +0.13kPa
Frmmware Revision: 2,404
Evaluation Method Tasted with: Data reported in d re 20 iPa.

Larsan Davis CAL2SH. S/N 0108
Larson Davis CALZ00. SN 5078
Latson Davis PRMLKTZC, SN 071564
FCB 375A04. 5N 335079

Compliance Standards Compliant to Manufactures Specifications and the following stantands when combined with
Calibration Cenificate from procedure DO001 B3TE:

IEC BOB51.2001 Type 2
IEC B0B04:2000 Type 2
IEC §1252:2002

IEC 61260:2001 Class 2
IEC B1672:2013 Cliss 2

ANS|S1.4-2014 Class 2
ANSI 51.4 (R2008) Type 2
ANSES1.11 (R2009) Class 2
ANSI 51.25 (R20OT)
ANSES1.43 (R2007) Type 2

lssuing mesals of exceeds s i aaled in the

{unless olherwise noted). 1 has besn calibrated using standarg bie 1o the of Units {51)
fhrcgh the National Instiule of Stancards and gy (NIST), or athar insitutes, and maets the
requiremants of ISONEC 10262017,

Test afinthe olumn da nat fall within this Vs sc0pa of

The quality sysiem is registered fo 150 8001:2015,

This caibralion 18 @ drecl comparisen of the uni undet fest 1o the b and did any samping plans o
complete. No allowance has baen mace far tha instabifity of the tast device due o use, tme, eic, Such aiowances would be made by
I customar as nesded.

The mneerinties were compuled in accordance with the 150 Guide to th n AGUML A
cowaraga factor of approodmataly 2 slpma (k=2) has beon applad 1o the standard 0 gepress i y
approximately 85% conlidence keval,

This repeet may not be raproduced, axcept in full, uniess permission for e pubdcation of an enprovad abetract s otlainad in wiiling
from e organization |asulng Whis regort,

Correction data fram Larsan Davis LxT Manuad for LT &
2301, 2015-04-30

Lt 770,01 Rew J Supporting Fammwars Version

LARSON DAVIS - A PCB PIEZOTRONICS DV
1681 West 520 Morth

Prevn, UT 24601, United Sentes

T-E4-000|

APCB DIVISION

T ®ARSON DAVIS
o %

INI1TIED Page 1 0f 3 [ 38k ey P

enaslumuRl

Certificate Number 3022003009

Acoustic Signal Tests, C-welghting

Measured according to IEC B1672-3:2013 12 and ANSI 81.4-2014 Parl 3: 12 wsing & comparisan coupler with Linit Under Tesl
{UUT) and reference SLM using slow time-welghted sound leval for compliance to IEC §1672-1:2013 5.5, ANSI 51.4-2014 Part
158

126 ] ~0.20 =170 1.30 .23 Pass
1000 015 0.0a -1.00 1.00 023 Pass
BODO =202 =30 -8.00 200 0.3z Pass

= End of measurement resulis--

Self-generated Noise
4 Pay

A-weighted 4079

— End of measurement resalis—

= End af Repart—

Signatory;

LARSON DAVIS - A PCH PIEZOTRONICS DRV,

641 West K20 Nosth O "" (1]

et s s W LARSON DAVIS

LR N (PRI P'age 3o0f3 s R R B
enaslumuAl

Cartificate Numbar 2022003099
For 14" microphones, the Lamsan Bavis ADPOM 147 to 112 adapior s used with the calibratons @ the Larson Dasis ADPO43 1047 1o
112" adaptor is usad with the preamelifier,
Calibratian Check Frequency: 1000 Ha: Refarence Sourd Prassure Lavel {14 08 o 20 uPa
Prsitiic tasls wers paromied in accordance wih precedures from IEC 81672-3:2012/ ANSUASA 51 4-2014Patl.

K& Polem approval for [EC B1672-1:2013 | ANSUASA S1.4-201 40P art 1 availsble.

The sound level meter subimitind for festing of IEC §7872-3:2015 / ANSIASA 51,4-2014/Part
3, for tha snviranmentsd constons under which Bie lests were perioemed. However, no general statement or condusion can bir made
abeul confarmance of the sound Invel mater 1o the full specifications of IEC S167T2-1:2013 | ANSIASA 51.4-2014/7ar 1 becaisa (a}
wvidance was not publicly avalabla, from P Testng [ approvals, 1o damonsirate that
the moded af Hully eonk: o the class 2 In [EC B1672-1:201 3 F ARSIASA 51.4-2014/Part 1 or
corecton dets for sooustical bast of fraguency weighting were not provided in the Instnection Manus and (b} because the periodc tesis
of [EC 81872-3:2013 ) ANSIIASA 51.4-2014/Pant 3 cover crly a imied subset of ihe specficalions n [EC 81672-1:2013 / ANSIASA
B14-2014Fart 1,

Description Col Date Cal Due Cal Stamiard
Larson Davis CAL29] Residual Intengity Calibratar Z021-00-11F 202240510 onizsn
Ham Selemific 2626-H Temperamre Probe I020-02-04 2022804 onaTaT
Farson Davis CAL2M Acoustic Calilbraior 2021-07-31  2021407-21 oz
Larsan Davis Model 831 2022-02-21  2023-02-21 anTiE2
PCH 377413 1/2 inch Prepolarized Preseore Micropheme 20220300 2023.03-02 007185
SRS DEI60 Ui Lo Distortns Generatos 20210413 20220413 (HTE35
Larsan Davis 112" Preamplifier for Model 231 Type | Z021-08-24 20230824 PCBOMMATHY

Acoustic Calibration
Measured according 4o IEC B1672-3:2013 10 snd ANSI $1,4-2014 Pari 3 10

1000 Hz 4.0 1380 BT ] 014 Pass

Loaded Circuit Sensitivity

1000 Hz -50.7% 5244 -48.33 a4 Paze
— End of messmrement resulis—

L AREON DAVTS - A PCB PIEZOTRONICS DIV,
1681 West K20 Narih

Provo, UT 8460, United States

T a0

®LARSON DAVIS

A PCE DIVIBION

ANEEAT TR 04 ML BT B ¥

enasluemuAy

Calibration Certificate

Cartificate Number 2022002980

Customer:

United Analyst snd Engineering Consaltant Co Lid
. 81 Sal Udansuk 41, Sekhumavit Raad,
Banyehak, Phra Khanong,

Bangkok, 10260, Thailand

Model Numbar LxT2

Procedure Numbaer  DOOG1.BITE
Serial Number  U00BERS Technician

Jacob Cannon

Tast Results Pass Calibration Date 10 Mar 2022
Calibration Due
As Manud: il
Initisl Conaftion acture: T i 2355 og s0285°C
Descriptian BeundTrack LxT Class 2 Humidity 822 WRH = Z0%RH
Class 2 Bound Leavel Meter Static Pressure 858 kPa :0.13kPa

Firmware Revision: 2404

Evaluation Method Tested sleciricatly using Larson Davis PRMLET2C S/N 071564 and a 12.0 pF cagacitar 1o simulste
microphone capacitance. Data reperted in dB re 20 4Pa assuming a micraphone sensitvity of 50,0

miiFa.

Compliance Standards Comgiiant o Mamstaciurer Specifications and the following standards whan combined with
Callbration Centificate from procedure D000 8334:

ANS| §1,4-2014 Class 2
ANS| S1,4 (R2008) Type 2
ANSI 51,25 (R2007)

ANS) §1.43 (R2007| Type 2
ANSIS1,11 [R20DD) Class 2

|EC 808512001 Typa 2
|EC 60804:2000 Type 2
|EC 81252:2002

|EC 81672:2013 Class 2
|EC 61260:2001 Class 2

Estaiing lsh cerifies thet the instrament dessibed abave mests o excheds &l spedifications as stated in tha referencod procodura
(uniess olherwise noted). 10 has been calisrates using measurement standords tracesbia b the Imemationsl Syatam of Linits (S1)
tarough the Natianal Institute of Standards and [NIST), o athar Institutes, and ments ihe
requiremeants of ISOVEC 170252017, Test polnts marked with 2 £ in the uncertainties cofumn do not fall within this laboratory's
scope of accreditation,

The quality systam is registered o 150 9001:2015.

This cafbration ie @ direct comparison of the und under 18s! 10 the sted reference standards and did not invals any samping plans o
oomplete. Mo allowance has been made for he instability of the tesl device due b use, Sms, elc. Such sfowsnces woulkd be made by

ihe customer a5 nesded.

The wpied I wilh the IS0 Guice to In JEUM), A
coverage factor of approximatsly 2 sigma (k=2j has been appied 1o the iy to express th et &l
appreadmately 85% confidence lovel

This repeet may nat be reproduced, except in lul, urless perrrission Tor the publication of an epproved absiract s cbtained in witing
froem the organization issulng this mpart.

Cormection data fom L Davis LxT Manuad for LaT&
4005, 20180840

Lat, I770.01 Rew O Supparting Firnwate Varsion

Celibration Chedy Fraguency: 1000 Hz; Referancs Sourd Prasaure Level: 11448 ra 20 yPa

LARSON DAVIS - A PCR PIEZOTRONICS DIV,
1681 West B20 Marth

Frava, UT 84601, United Stutes

T-cEd-00a1

®| ARSON DAVIS

A PCB DIVIEION

TR 1AM B0 Ty

I.ilﬂﬁ"li‘himllﬂﬂ



Cartificate Number 2022002080 Cartificate Numbar 2022002950
Z-weight Filter Response
r - S RO
[ +
AR R R R S = — ¢
Dsceiption Cal D Cal Due g T E
Hoat Séieatific 2626-H Tempesature Probe W2N4204 2220804 76T g T :
SRS DS Ul Low Distartion Grenerator JOLAITEE AR XI7174 g i — T w W g
i —— — — 4
E o L] 208
| s anm
R §
A0 40
1 n W Ao 100060
Frequency [Hz]
I Homined [ DOrbon  ———ioWEr LIS = Upper Limit |
Electrical signal test of frequency weighting perfommed acconding I!IEC S187253.2013 13 and ANS| 81.4-2014 Pm‘t3 13 for compliance o
[EC B1672-1:00 IEC £
6,31 -0.30 0.30 EXT 0.33 0.15 Pasa
63,10 .04 .04 0.30 0.30 0.15 Pats
125,80 .04 004 .30 0.30 015 Pess
26118 .04 104 0,30 0.30 0.15 Pass
501,19 0,03 .02 030 0,30 0,15 Pass
1.000.00 a.00 000 .30 0.30 0.15 Pass
198526 0.01 001 0.30 0.30 0.5 Pass,
3,984.07 0.00 .00 .30 030 0.15 Pats
7,843.28 008 004 .30 0.0 015 Pass
15.848.93 <08 008 042 032 015 Pass
15,952.62 -0.36 -0:38 0.8 041 015 Pass
= End of messurement resuits--
LAFSON DAVIS - A FCB FIEZOTRONICS DIV, L ARS0N DAVIS - A PCH FIEZOTRONICS DIV, o S ®
1681 West 420 North 1681 West 520 North =
Prove, UT #4601, United States .I-AHSON Dﬁ"ls Provs, UT §4601, United States % ) LﬂHSﬂN DAWS
1000 A FCH DIVISION 216641001 ‘Q@‘ A FCB DIVISION
ERENT T DRI A7 Bl M LOTOATH Pape3of § ISR BT e P
' '
enaslumuRl enasluemuAy
Certificate Number 2022002960 Certificate Number 2022002080
A-weighted Broadband Log Linearity: 8,000.00 Hz — L F
. Peak Rise Time
2 I o Paak rige ime performed according b IEC S0651:2001 8.4.4 and ANSI S1.4:1803 {R2006) 8.4.4
T —— T ——— = 1
e L e e i 5 e
L}
I - I
2 e i ! 136,95 Nogallve Pulso 134,30 133.42 135,42 015
T 1 ] Positive Pulse 134.93 13345 135,45 015
™ a0 Negative Pulss 13398 13342 135.42 Q.15 Paa
bl — | Pesitve Pulss 13347 13345 13545 015 Pass
- — — T — = Fnd of mensurement results--
-8
0 an LB mo o 1L RELE snn
Gaveliodastoni Positive Pulse Crest Factor
e ——— 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

Briashend kvel lirearly pertormed sccording lo IEC 61672-3:2013 18 and ANS| 51.4-2014 Parl 3:
5.8, IEC 0804:2000 .2, IEC £1252:2002 8. ANSE 51.4 (R2006) 6.

8 for compliance to IEC 61672-1:2013
51 £1.4-2014 Pan 1) 5.6, ANSI 51,43 (RI00T) 6.2

Cresl Faclor measured sccording ic IEC BUB51:2001 4.2 and ANS| 5141983 mi 842

135,95 3 £1.00 015%
5 ow.n £1.00 LALES
35.00 087 0.70 070 0.96 Pags 125,95 3 004 100 05T pm
36.00 056 070 0.70 046  Pass 5 S B s Hgias
47.00 046 -0.70 070 046 Pas f1&85 3 i i Gans Fast
38,00 035 .70 0.70 046 Pass 5 B s 015+ Pass
38,00 027 0.70 070 046 Pass P 4 o e peliess e
40.00 017 0.1 0.0 046 Pass 5 e pefies s 50
41.00 05 .70 0.70 018 Pass — nd uf measarcment resafis '
42,00 0.2 -0.70 0.70 048  Pass
43,00 0.05 070 0.70 047 Pass .
4400 0.07 070 0.70 047 Pass. Negative Pulse Crest Factor
4500 005 .70 0.70 096 Pass
46.00 0.03 -0.70 0.70 0.16 Pags 200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
47.00 b i i 018 Pazs Consl Faclor maasursd 1o [EC BOBS1-2001 14,2 and ANSI 57.4:1983 42
4800 002 .10 070 016 Pass =
48.00 002 0,70 0.70 046 Pass
54.00 003 0.0 0.70 016 Pas
135
59.00 008 070 0.70 016 Pass Sl 2 s it e
54.00 004 .70 0.70 016 Pass - H e pa 0151 ot
5800 004 0.70 0.70 016 Pass 5 B ot ey i
7400 i 470 B0 a4 Pis 11595 a .18 =100 0151 Pass
.00 004 0,70 070 06 Pass 5 i i it i
54,00 -0.05 .10 0.0 016 Pass 105.95 3 s P 0183 Pass
B.00 004 0,70 0.70 046 Pasa 5 016 2100 0158 Pass
54,00 004 .70 0.70 016 Pass R o T s
ou.00 0.00 .70 0.70 018 Pass
104.00 0.01 070 0.70 015 Pass Galn
100,00 0.01 7 0.70 015 Pass
114,00 0.00 .70 0.70 045 Pass i R R e
b i B prsig e e G moaturod according to IEC 6167242013 17.3 and 17.4 and ANSE 51.4-
124.00 0.01 .70 0.70 015  Pass
120,00 70 0.1 Pass
134,00 P pie oo 2E  pas 04 Galn o fd A8
: ) 3 0 B Galn, Linsarity 4024 30.39 pii 0.16 e
12309 o i g A o 03ALaw Rasge 52,99 9389 94.00 015 Pass
137.00 001 070 0.0 015 Pass ; :
084 Normal Ranok 53,99 23.20 94,80 0,18 Pass
138,00 0.00 .70 .70 015 Pass el it s rsauiine
139.00 000 070 070 015 Pass
| AREON DAVTS - & PCR FIRZOTRONICS DIV, ° | ARSON DAVIS - 7 PCB FIEZOTRONICS DIV, == PY
1681 West §20 Narth 1651 West 20 Norih = ")
Provo, UT 84601, Uniied States LARSON ,DA},'ISN Prow, UT 84601, Unived Staies % Lmsn"‘\ g&!!ﬁ
TH-GHA-001 i T E4-0001 o
BURF S ST TR T THIMIL R R B BURS SRR 'IF! ol § OO, BT How F
' '
enaslumuAl enasluemuAy



Certificate Number 2022002980 Certificate Number 2022002050

Broadband Noise Floor 1/3-Octave Self-Generated Noise
o — — -

wif-qeneratad hoise measuned secording to IEC 61672-3:2013 11.2 and ANS! 51 4-2014 Parl 3: 11,2 B E
I B owm|
[ ks

A-weight Mokse Floor 26,31 38,00 Pass -

Caweight Naisa Floor 26,54 35,00 Pass 2

Z-weight Moisa Floor az.44 30.00 Pass

3

— Endl of measurement resulis—

Total Harmonic Distortion

10 Hz Bignal 136.50 134.15 136,75 ALY Pass

THD -BB.68 =56,00 0013 Pass : [
THO+H 6267 -5B,00 LI Fass :jg ;:L;:? ;ﬁﬁ ,F;::
— Entl of imeasureme reailts— 10.00 17.58 2350 Pass
12.50 18.50 23.00 Pass
16.00 15,41 2230 Fass
20.00 14.52 22.40 Pass
25,00 13,40 22.30 Pass
31.50 1287 1.50 Pass
4000 11,60 2020 Pass
50.00 10,88 18.80 Pass
R 10,00 17,60 Pasg
B0.00 9.34 16.60 Pass
100,08 851 15.20 Pass
125.00 B2 1570 Fass
160.00 768 15.50 Pass
200,00 7.42 15.20 Pass
250.00 738 15.20 Pass
600 738 15.20 Pass.
400.00 7.76 15.70 Pass
600.00 8.25 18.00 Pass
30.00 882 16.60 Pass
800.00 9.48 17.30 Pass
1,000.00 1047 18,10 Pass
1,250.00 1099 18.80 Pass
1,00.00 1.76 19.60 Pass
2,000.00 12.63 2080 Pass
2,500.00 13.52 2170 Pass
3,150.00 1448 2250 Pass
4,000.00 1547 350 Fass
5,000.00 18.42 24.50 Fass
£,300.00 1734 25.50 Pass
5,000.00 18.38 26.50 Paas
10,000.00 1835 2740 Pass
12,500.00 20.34 26.50 Pase
16,000.00 2133 29.50 Pass
20,000.00 22.34 30,40 Pass

— End of measurement results—

LARSOM DAVIS - A PCB PIEZOTRONICS DIV, Q:_:‘_% . ‘ LARSON DAVIS - A PCB PIEZOTRONICS DIV, '
Gl Wt B30 Marth ok |68 Wesl §20 Narth
it s A Rt s % LARSON DAVIS B LARSON DAVIS
TAGHA-D0 EmY ! HEHEON TH6-684-0001 N PCADIYO0M
003 STORATN Mﬁﬂrl THE 2407 Rew F B A W § e T THEMIL BAST Mew ¥
. .
enaslumuRl enasluemuAy
Certificate Number 2022002980
= End of Repari—
- —

LARSON DAVIS - A FCB PIEZOTRONIES DIV, o

SIE i WM SLARSON DAVIS
w2

TL-84-0001 A BOR VISR
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318n151UUTsdaUiBu/MIuEaU nFasliananyszandesujuiinisiiasizi dusulnssiaaninduandau

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
w3esfiondnuszsviesfirnisiinszinaniwenia
1 |Analytical Balance ﬂuazaawmﬂlmﬁu 10 lumseu (PM10) Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
idasiovdnuszidacufiAnsiinszinaninii
3 |pH Meter pH Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
4 |pH Meter Mettler-Toledo SevenCompact $220/ National Food Institute, 2303560-001-01 26 Jun 23 24 Jun 24 -
C113432421 Ministry of Industry, Thailand
5 |Analytical Balance SS Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) TDS C210685394 (Thailand-Japan)
6 [Hot Air Oven Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
7 |Analytical Balance Oil&Grease Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
8 [BOD Incubator BOD Arco uC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
9 |DO Meter YSI 5100/ Harikul Science HSU012C 1 Mar 23 28 Feb 24 -
11B101863
10 [Digestor Unit TKN FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
11 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24 -
(Kjeldahl Method) TECATOR 91889052

U3EN glufin wauundas waus Sudifiese raudauaur dn

aoa P

Wl §IANTILATILUNIATFIU 1S0/EC 17025

Certificate Page 1/2



318n151UUssdaUfiBu/MuEau nsasliananyszaniesufjiinisinsizid dumsudnsesinunindawindau

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
w3esfiondnuszsiesfiRnisdinszinaniweinia
12 |Incubator TCB Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
13 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
14 |Auto Clave ALP CL-a0L / National Food Institute, 2304203-001-01 10 Aug 23 8 Aug 24 -
807298 Ministry of Industry, Thailand
15 |Analytical Balance Mettler-Toledo MS603S / Technology Promotion Association 23MM150 7 Apr 23 5 Apr 24 -
B007010311 (Thailand-Japan)

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

U3EN glufin wauundas waus Sudifiese raudauaur dn

aoa P

Wl §IANTILATILUNIATFIU 1S0/EC 17025

Certificate Page 2/2



TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORFORATE SERVICES 3; EQUIF T CALIBRATION AND TESTING SERVICES
5544 PATTANAKARN ROAD 500 IANLLEARKT BANGEDK 10250

REC.TISITIRT0IE

7105404 CALIBRATICN a00d

Cert. No.: 23TM373

Page: 1of3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmart
Model : UF 55
Serial No. : B212.0411
0 Ne. : UAE WAD.D05/2556
Submitted by : Unitad Analyst and Engineering Consultant Co, Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location = Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : {26+ 10) C
Relative Humidity : {50+30)%
Calibrated by : Krisda Males
Approved by : % %
Approved Signatory
{ ;) Pornthippa Tameyakul
{4 ) Malee Butkrusa
{ ) Suwit Imjai
Issue Date : 24 Apeil 2023
The Uncertainties are for o ¢ probubility of approsi Iy 95%
T —
il Califfeation
.
wnasliemuny
A 0053359

Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-01560C-1
Result of Calibration :- { ") Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | uuUc* uucs T T Overall | Covarage|
Paoint Seiting | Reading stability i i ati Factor
(*c) (rey ) o) (£C) (c) (°c) K
104.0 104.0 104.0 0.054 0.58 0.85 2
120.0 1200 1200 012 0.89 1.5 2
180.0 1680.0 | 180.0 012 1.5 25 2
Calibration Temp {'C) =
Point Position 2
(°c) 1 2 3 4 5 6 7 8 9qref) | (+'C)
104.0 104.512 [ 104.016 ] 104.542 | 104,407 | 103.704 | 103.728 | 104,167 | 104,158 | 104.001 .42
1200 120.317 [119.768 | 120.524 | 120,232 | 119.363| 119.209| 119.888 | 119.787 | 119.735 14
180,0 180.B78(179.818] 181,357 | 180.871) 179.303( 179.139 | 180.230 | 180.055 | 179.960 1.1

Average® : The average of 30 values in each posifion.

Temperature stability : One-half of the greatest il af ire at any one sensor,
Temp i ity : Tha i i af e at any sensors and the measured
lemperature al the referance location which are observed al the same ltime or at as close an ohsarvation time as
possible o tha pattern or homog! y within the under steady-stat difions.
Overall Variation : The Difference of the i and minimum o throughout observation,

uuc* : Unit Under Calibration
Mote @ The reported uncertainty of measurement was included stabllity and excluged uniformity

The reported uncertainty of measuremant was based on a dard y iplied by a
factor k, providing @ level of confidence of approximately 85 9.

-obo-

Pala.

wnaslumuny
a 1158260

Equipment : Hot Air Ovan Cert. No.: 23TM373
Condition As-Received :  Used ltem Page: 20of3
Reference : 2304-015680C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
mathad with Data Juisition which with a T Detectar { RTD | and

Tharmocouple Type T.
The temperature scale used was based on TS890,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MYS8003411 22LM1B5 26 Nov 2023
2. This cartificata is valid only to the item calibrated on date and place of calibration,
3. This cartification is traceable to the International System of Unit.

Result of Calibration - ( * } Without Adjustment
Function of UUC" : Temparalure Source
Fresh air setting : Close during calit
g g Finished
Temp. ( "C ) 27 28
REL Humid, { % ) 45 a4
AC Supply ( Volt ) 221 220
Ref. 5td. ID No.: @
" 5 Calibraticn Point
/ Position :| (120ta 180 )°C | (104)°C
= o o
m& “n 1 18.20TC-01 | 20RTD-21
- A 2 18-20TC-02 | 20RTD-212
3 18-20TC-03 | 20RTD-2/3
4 18-20TC-04 | 20RTD-214
Prahe Instaliation Details : Dimension of Chamber : 5 18-20TC-05 | 20RTD-2/5
as 50 cm D= 050 m [ 18-20TC-06 | 20RTD-2
b= 50 cm W= 080 m 7 18-20TC-07 | 20RTD-217
t= &0, cm e 076 m 8 18-20TC-08 | 20RTD-28
Capacity= 030 m® g (ref.) 18-20TC-08 | 20RTD-2/9
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Laboramry Senvice

Calibration Certificate

HEE-TISI-TIS 17025
CALIBRATION Di&1

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
o~ Lo ok LD
'ﬂ: 1of4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Calibrated by  Mr.Manas somsak Approved by %,
Specialist { Mr.Pheraphat Tuanjit }
ager, Division of C: L
Date of Issues: 18 May 2023 le for the Team
The are fora aof B5%

This Certificate s 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 traceabiity to recogrized national
standards and to the units of measurement realized at the corresponding national standards laboratary, This certificata may
nat be reproduced other than in full except with the prioe weitten approval of the National Food Tnstitute,

FC5-009 Revison; 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Electronic Balancs Manufacturer; METTLER TOLEDD Equipment: Blettronic Balance Manufacturer: HETTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g Model: XSRID4 Resolution:  0.000L g
Serlal No.: £117635043 I0 Mot UAE WAS012/2584 Serfal No.: C117635043 10 Nout LA WAS.DEY[2564
Capacity: 220 g Capacity: 220 ¢
Date of Calibration: 10 May 7023 Page 2 of 4 Date of Calibration: 10 May 2021 Page 3ot 4.
Amibiertt 24 ¢ 02 T Rolotivo Humidey: 434 = 09 % Calibration Results: (Continued)
Place of Calibration:  Ealance roam (Water Analysts Ui, UINITED ANALYST AKD ENGINEERING CONSULTANT €O, LTD, Calibration Range; 0 - 200g
Ganitiow ot Equlpmentfiod Cotin Calibration Adjustment: Intemal Calibration
Coadition of This Results of Calibretion: 3. Departure from Nominal Value:
1. Calbrbion Method:  NFL Meshod W-MA-001  In-House Method based on UIKAS Lao 14 : 2018
2, Reference Sancards:
Ref Standard  Model Serial & Calib 1By Certificate N DueD Neminel Vakus Standard Value hverage Reading Carrectian Uncertainty | Couerage Factor
Stanclrd Weight Class B2 imgroainy  HSDSSETSTR s MII40535 B Apri 2024 L3} {3 Lg ) {9} L+ g ) X
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date o i — — Lo -t
Therme-Hygra Meter SO0-HL WFLBTHO16723  Gually Reborn QR2I-0IES 21 Eebruary 2024 001 001000 L0100 0.0000 0000085 200
3, This certficatian s traceable t 51 UKIT 002 a.02001 0200 0.0000 0000085 z00
4. This cenificsts was certifiad criy for the instrument we calibratss. 045 005000 00500 1.0000 0000085 200
5. This resut of calbretinn was Falnd BE-Urste &5 shown on cate and place of coibration anly. 01 0.10001 1000 0.0000 0.500085 200
Calibration Results: 0. 220001 0.2000 £:0000 0000085 £
1 Rapaatatiity of Randing: 05 050002 0.5000 1.0000 0000085 200
Nominal Vhoe [ g ) Standarn Deviation of Readig Lo} ! sl S e it ke
= — 2 200002 20000 0.0000 0.000086 200
200 0000032 3 300003 30000 1.0000 0.000087 200
5 5.00002 S0000 00000 0.000067 200
2. Off-Center. Error: 10 1000001 10,0000 1.0000 10.000088 200
Armessof 100 g was paced anc moved & various position an pan. 20 20,0000 200008 10000 1000083 200
The belance rasding obtaned i given in the teble.
5 30 30.00004 300000 2.0000 0.000058 200
‘@_ GJ 40 40.00007 400000 1.0000 00011 200
@ a8 4500005 45,0008 0.0000 0.00013 200

¢ o
i

1 2 : | 4 - 6
t o ¥4 o ylt o 310 o dJ¢ g DIC 9 3
100.0002 | 100,002 | 100.0002 | 100.0002 { 100.0003 | s00.0002

L5012 Revision: 01 Date: 20-04-65

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report odmrATI i
Cert. No.: 23TM249
Certificate No.:  2302827-001-01 = . % Page: 1of2
Eqipments  Bew Bomce Manufactiren HETTLERTOLEDD Certificate of Calibration
Model: X508 Resolution;  0.0001 [
Serial Mo C11 7635013 1 o UAEWAS 01272564 Equipment : BB neukator
Capacity: 220
. Manufacturer ; Arco
Date of Calibration: 10 Hay 2053 Page 4 of 4
Calibration Results: (Continued) Model : UC4-1320
Calibration Range: 0-200g
Calibration Adjustment: Internal Callbration Serlal No. : 13URCA5013201
3. Departure from Nominal Value:
ID No. : UAE WAD.015/2561
Bomiia Value Standard Value Awerage Reading ECarrection Urcorminty | Covarage Factor ) )
(g1 g 'y {5 TR i Submitted by : Unlte.d Analyst a:u Engineering Consultant Co.,Lid
= S e T o : Saoi Ud:m::k k}; Sukhumvit Road,
s 55,0008 55,0000 a.0000 0.00012 200 B:M:: '102:; e
g
7] 0.00009 60.0000 0.0000 000012 200
65 £5.00005 £5.0000 00000 000013 200 Lacution: tahElor2
® de e e ——— — Recelved Order : 15 February 2023
7 7500008 5000 L D03 200 Calibration Date : 15 Fabruary 2023
80 a0.00007 80,0002 00001 000014 L0 Ambient Temperature : (26+10)°C
a5 85.00009 45,0007 -0.0001 000014 200 Relative Humidity : (50430 )%
9 90.00010 90.0002 00001 000015 200 _
100 100.00008 100.0002 -1.0001 000015 2.00 Calibrated by : Prescha Hiahi
120 12000009 1200002 -0.0001 000018 200
150 15000009 150.0002 -0.0001 000021 200 A e %
200 20000018 200.0003 0.0001 000028 200 pere v e "
() Pomthippa Tameyakul
() Mates Butkruea
() Suwit tmjai
Issue Date : 24 February 2023
The reportid UNCRIRIAtY of maSsUremENt was bised on & standard Lresrtainty mulbiplisd by o coverage factor & |
rondcing 2 tevel of confidence of apgroudmately 95 %,
Licsi 2 ¥ The Uncertainties are for a 1 probability of approximately 45%
A * - p—
F-CS-012 Aevision: 01 Date: 20-04-65
'
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Equipment - BOD Incubator Cert. No.: 23TM243

Equipment : BQD Incubator Cart, No.: 23TM248 Condition As-Received : Used |tam Page: 3of 3
Condition As-Received :  Used ltem Page: Zof3 Reference : 2302-02870C-1
Reference : 2302-02870C1 Result of Callbration :- { ") Without Adjustment
Procedura Used :- Function of UUC* © Temperatura Source
Callbration were conducted using calibration procedure CP-OT02 ding 1o direct Fresh air setting : Not Available
method wilh Data Acquisition which with Resi T Detectar { RTD ). Calibration | uuc* uuc* T T Overall Caverage
The tempesature scale used was based on ITS-80. Point | Sefting | Reading stability uniformity Variation | Factor
Condition of this result of calibration (e (e 16y A ('c) ("c) (£C) m
1. Referencs standard instrument,- 20.0 200 183 0.32 057 10 0.60 2
Instrument Model Serial No. Cert. No, Due Date = -
1) Data Acquisitian 349724 MYSTO13711 220Ma3 02 Jul 2023 Ellbiation (e}
2, This certificate |s valid only to the item calibrated on date and place of calibration. P‘:lm Foaliion
3, This certification is traceable to the International System of Unit. LE) 1 J - ! 2 I | s | i [ I [ 1 | AL
20.0 20086 | 15916 | 20385 | 19.876 | 19.873 | 19838 | 19837 | 19821 | 19848

Result of Calibrati

{ ) Without Adjustment

Functien of UUC* : Temperature Source Average® : The average of 30 values in each pasifion.
Fresh air setting : Not Availatie Envi during calibrati Temperature stability : One-half of the greatest maximum of measured al any ong sensor,
m Beginning Finished T : The of m red P ires at any sensors and the measurad
Temp, { °C ) o8 3 tamueralure at the reference location which are observed at the same time or al as close an observation time as
REL.Humid. | % ) 53 87 possible to determine the temparature pattem or homogeneity within the chamber under steady-stata conditions.
AC Supply { Volt ) 220 220 Overall Varlation : The Difference of the | and mini d F heoughaout ian.
wuce @ Unit Under Calibration
H Rel. Std, MNota : The reported uncertainty of measurement was included siabillty and exciuded uniformity .
Fonpion; 1D No.: The reported uncertainty of measurement was basad on & standard uncertainly multiplied by a covarage
1 22-18RTD-2/1 factor k, providing @ level of confidence of approximately 95 %,
2 1BRTD-2/2
o a 18RTD-2{3 -olo-
Probe Installation Details : Dimension of Chamber : 4 1BRTD-2/4
a= 10 om = g2 m 5 18RTD-25
b= 10 em = 12 m 6 18RTD-2/8
&= 10 em = 12 m 7 18RTD-217
Capacity= 088 m® 8 18RTD-2/8
9 (ref.) 18RTD-2/8

wenanslumupa! enanslumunu
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.-\—% Harikul Science Co,,Ltd,
k. HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,

Ay SCIENCE Samsaennok , Huaikhwang, Bangkok 10310 _

Tel: 0-2274-2456 Fax 0-1274-2443 EATNSSUTEILNLAISIT AN IOUEINS
Emait info@harikul.cam harikul ALELEnEE e IS aea NS SUS TS
CERT No. HS-UM2C Ceriificate of Calibration Foundation tor Incksinel Devwioprmert. Naforal Foed) Fatiute
Focd Inchostial Lsherarery Servce Ce
Cafibration Date : 1 Mar 23 Model 1 YSI 5100 2 = -7
Verification Certificate
Submitted by United Anatyst and Engineering Consiflant Co., Lid, SN + 11B101863
3 Soi Udomsuk 41, Sukhummal Road, Bangchalk, Proba T YSIE010
Phrakhanong, Bangkok.{Head office) SN : 22B100125
10 NO, 2o Certificate No.: 2302413-001-01
Avg Room Tamp : 20°C Air Tempraf 2 SIN, E00522 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Ao Wior T+ 20°C Baronsiicmf - 1 G B00RZ2 Address: 3 Sol Udomsuk 41, Sukhumwit Road,
Air Pressure | 760.00 mmHg Wader Temp ref : SN, 11421 10260
Salinity : 0 ppt
Technician + Kittipong M.
Page 10 4
Calibration Details
Calibration Point 100% air sat (status) (status) Equipment: HERTING SLOCK DIGESTION
s
i C, DO = 9.09 mg!)
o ol Manufacturer: FOSS
Measuramant 1 (mgi) .09 (PASS) =
Measuremant 2 (mg} 9098 (PASS) - - Model: 2520
Measurement 3 (mgi) a.09 (PASS) - .
Measursment 4 (mg) .09 (PASE) = - Serial No.: 91794469
Measurement 5 (mgd) .09 (PASS)
Measurement & (mgi) 9.08 (PASS) - . ID No.: UAE.WAS.011/2560
Measurament 7 (mgi) 9.08 (PASS) -
Maasurament 8 (mgh) .09 (PASS) d = Order No.: 2302413
Measurement 3 (mgi) 008 (PASS) 2
Measurament 10 (mph) 9.08 (PASS) . - Operation No.: 2302413-001
Maan Measurament 909 mgil Date of Receipt: 28 March 2023
Inaccuracy .00 mif N
Date of Calibration: 30-31 March 2023
Owerall Status (PASS)
Accuracy = +- 0.02 mgh Calibrated by  mr.Nuttapol Niyomchat Approved by
. Specialist ( Mr.Pheraphat Tuanjit )
1) This cerificale is issued based on the result that are found as shown on Manager, Division of Calibration Laboratory
date and place of tast anly, Date of Issue: 10 April 2023 P for the Team

2} The calibeation procediss followed in accordance wilh Harikid Science Co,, Lid

3} This result shall not be used for adverising purpose, The for of app 95 %,

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditaton scheme which
has assessed the messurement capability of the laboratory and #s traceability to recognized national standards and to the units of
i realized at the ing national standards laboratory. This certificabe may not be reproduced other than in full

et with the prior written approval of the National Food Institute,

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

Techniclan Signature laﬂm’luﬁnjaﬁ Managpar

(Kittipong Magkwong) {Supreecha Sumaritem)
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Food Indusing Lsboratony Serice Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resalution: 1 e ID Mo.: UAEWAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page 2 of 4
Location: Laboratory Room, NATIONAL FODD INSTITUTE
Environment Condition: Amblent Temperature {25 + 3 ) °C
Relative Humidty [ 55 £ 15 ) %
Liné Voltage {220 + 10 ) Voit

Condition of this results of Calibration:

1. This instrument was calibrated by Insert standard thermocuples type R Into its hezting block digestion and
campared to temperatire obtained from reference standards thermometer at calibrated paint.
- The temperature scale used was based on ITS - 90,
- All data show below were final values and the Initial data may be obtained upon reguest.

2. Reference Standard Instrument

Model Serial No. Ci Mo. Due Date Through

Digital 349704 MPSAGISETE MYATLBAST NM, Techrical
with Thermocouple Type R TEFLELA0 { CHE1EL-100 TR FMey2023 Center Labaratary

3. This cerificate Is traceable to internaticnal system of units (51 Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of callbration was found accurate as shown on date and place of cafibration only.
6. Condition of Cafibrated item : Good
LUC* Description
Time of Record - Howr 30 Minute At 380 ¢
7. Result of Calibration : [XT] without agjustment [ | After adjustment

FC5-009 Revigion: 01 Date: 20-04-65
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Fourdanon for indusmal Developmen? Maronal Food nsfiue
Food inchsmal Laboratory Service Certer

Verification Report

Cortificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 * ID MNo.: UAEWAS.011/2560
Manufacturer; FOSS
Date of Calibration: 30-31 March 2023 Fagesofd
Calibration point: 3|0 T
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

Note:
-UuC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest af at one sensors,
for at least hatf an hour after reaching steady state,

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k=
providing a level of confidence of approximatsly 95 %,

Y -, [—

E-CE-008 Revision: 01 Date: 20-04-65

SEsmnesUiEILLSISTsan LSS
= 3

SEATS v

Foundstion for sl Development MNahorsl Food insiute
Food hdusing Lsboratory Serdce Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794453

Resolution: 1 °C IDNo.: UAEWAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page3afd
Calibration point: 3|0 ¢
Calibration result:
Reporting of Temperature
UuC* Settil uuc* Readi Standard Uncertal
Black No. oa ey | sembitity (xocy o S | T i,c;'*"'
1 380 380 0.95 37774 2.1
2 380 380 0.40 377.28 21
3 380 380 1.18 377.82 21
4 380 380 044 377.19 16
] 380 380 0.11 377.30 1.5
& 380 0 0.14 377.90 1.6
7 380 30 117 373.85 &1
] 380 a0 0.33 375.96 2.1
9 380 380 0.14 374,18 21
10 380 380 0.96 378.56 20
i1 380 380 1.04 378.34 20
12 380 380 0.35 378.06 2.0
13 380 380 0.48 377.05 16
14 380 380 0.28 379,19 16
15 380 380 0.50 377.48 16
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 17
18 380 380 035 376.77 i7
13 380 380 054 377.06 18
0 380 380 0.41 378.58 1.8
Biote:

=UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest madmum difference of measured temperatures at ore sensors,
for at least half an hour after reaching steady state.

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

FOS5 South East Asla
3388 Sirinrat Building, 25th— 26th Flear, Unit No. 3388/90,
|_Rama IV Road, Klongtan , Klangtoey, Bangkak, Thalland 10110

Customer Service Report | meportno: | 8411

E]gq/og(’g,l ﬂ’“‘#‘!“""; Ml»a
[ ] UAE ezl

| Ingtrument: l I‘r!?[ﬁﬂ | Serlal; I t“fi“?ﬂg?
Hours. Travel To Custamar Labour Travel From Customer
g s g , 1 4x i
Finish 5% %6 Rl [ Gy 140 vhe
STy,
lication Spacial Standard
Narmal . Courtesy Visit 3 Instaltation 5 Tralning
Distributar " PMA Dnboarding Quote . In Hiouse .
Internal ke Warranty 3 Repair . P =
Digital Service X Sales Support Remate & Other x
| ]
[atme | Tosae [ Contract o, |
Details of Work [ Test (Condition / Status
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| confirm this report is aecurate and complete
Signed FOSS - Signed Customer wan
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Would you be willing fo participate in o brief i arder to tel s how we perfarmed? 3 allownt e A
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TECHNOLOGY PROMOTION ASSOCIATION ITHAILAND-JAPAN)
CORPORATE SERVICES & EQUIFMENT CALIBRATION AND TES SERVICES e
S148 PATTANAKARN ROAT SO1 1B, SUANLUANG, SUANLUARG BANGROK 10250 ol
WAC-TISLTISTIS
TEL 2717300029 BAX, 27105404 SALIARTION bis

Cerl, No.: 23TM3T8

Page: 1of 3
Certificate of Calibration
Equipment : Incubaics
Manufacturer : Memmert
Model ; |PP 260
Serial No. ; VB15.0187
D0 Now : UAE.MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co., Lid,

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

Location : Microbiology Labaratory
Received Order : 11 April 2023
Calibration Date : 12 Aprll 2023

Ambient Temperature : (26+10)°C

Relative Humidity : {50+ 30)%

Callbrated by : Preecha Hiahib

Approved by : %J_u,

Approved Signatary

{ ) Pornihippa Tameyakul
(/) Malee Butkruea

{ ) Suwit imjal
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%

the ol @

Equipment : Incubator Cert. No.: 23TM3T8
Condition As-Received - Usad item Page: 3of3
Reference : 2304-015500-1
Result of Calibration :- [ *) Without Adjustment
Funetion of UUC* : Temperatura Source
Fresh air setting : Not Avaitable
Calibration| uuc* | uuc® | Temp Ovarall
Paint Setting stability ifarmi Factor
() £y | () (°C) () 1) k
35.0 350 [ 350 0.052 0.53 0.60 i
. s Uncertainty
Paint Position
(c) 1 [ 2 [ 3 T a1 s ] 8 [ 7 [ 8 [ogeny| (zc)
350 | 35002 | 35.148 | 34.817 | 35.149 | 34.894 | 35323 | 34.773 | 35.058 | 34802 | 030

Average” : The average of 30 values in each posifion.

Temperature stability : One-half of the greatest maximum Eference of measured temperature &t any one sensar,
Temperature uniformity : The maximum dil af ires at any sensors and the measured

temparature at the reference location which are observed at the same fime or at as close an observation lime as

possible to ine the pattern or hi Ity within the: chamber under steady-state conditions,
Owverall Variation : The Difference of the maximum and Ires gl ohservation,
uuc Unit Under Calibration

Note ; Tha reporied uncertainty of measurement was included stability and excluded unifcrmity

The reported uncertainty of measuremant was based on a standard uncertainty mulliplied by a coverage
factor k, providing a leve! of confidence of approximately 85 %,

-olo-

Equipment : Incubatar Cert. No.: 23TM378
Condition As-Received :  Used ltem Page: Zof3
Reference : 2304-01550C-1
Procedure Used :-

Cali were using p CP-0TD2 ing to direct
method with Dala isitian which with Temperature Detector | RTD ).

The temperature scale usad was based an ITS-80,
Condition of this result of calibration
1. Reference standard instrument;-

Instrument Model Serial No., Cert. No. Due Date
1) Data Acquisition 348724 MY48001451 2aLmz7 25 Feb 2024

2. This certificate is valid only to the llem calibrated on date and piace of calibration.
3. This cerlification is traceable fo the Intermational System of Unit.
Result of Calibration :- ( *} Without Adjustment

Function of UUC Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. ( °C ) 25 26
,_!./ REL-Humid. (% ) 57 61
% . AC Supply ( Valt ) 220 220
]
; C? e Position : Rg’::d
H 1 H2 -

H 3 1 19RTD-2/1
| 2 1BRTD-212
i "E"J‘"G/n / 3 19RTD-213
= 4 19RTD-2/4
W 5 18RTD-215
§ 19RTD-216
T 18RTD-217
Probe Installation Details : Dimension-of Chamber : a 19RTD-2/8
S Ve e 6 9 (raf,) 19RTD-208

b= 50 com W= 0.64

ce 50 em H= 0.80

m
m
Capacity = 0.26 m'

enenaluelia

TECHNOLOGY PROMOTION ASSOCIATION (THAILANTD-JAPAN)
= VIC)

WSC-TISSTIRITIGE
CALRRATION 858

Cert. No.: 23TM154

Page: 1of3
Certificate of Calibration
Equipment : ‘Water Bath
Manufacturer : Memmert
Model : WHNE 14
Serial No. : L416.0612
1D No. : UAE MIC.003/2580
Submitted by : United Anakyst and Enginesring Consultant Co.,Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghkok 10280

Location : Micrabiology Laboratary
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Amblent Temperature ; [268£10)°C

Relative Humidity : [50+30)%
Calibrated by : Suwit lmijai
Approved by :

Approved Signatory
{ ) Pomthippa Tameyakul
{+} Malea Butkrusa

Issue Date : 24 Fabruary 2023

The Uncertuinties are for o T ility of approxi Iy 95 %




Equipment : ‘Water Bath
Condition As-Received :  Used ltem
Reference : 2302-02950C-3
Procedure Used :-
Calib Wi using in-h ibration p dure CP-OT0O4 ding to direct
measurement method with Data ition which with Industrial Platinum
Thermometer | IPRT .
The tempersture scale used was based on ITS-&).
Conditlon of this result of calibration
1. Reference standard instrument:-
Instrument Modet Serial No. Cert. No. Due Date
1) Data Acquisition 345724 MYSE0003411 22LM185 26 Nov 2023

2. This certificate &= valid cnly to the #em calibrated on date and place of calibration.
3. This certification is fraceabls to the Internationa! System of Unit.
Result of Calibration :- (*} Without Adjustment

Function of UUC* : Temperature Source
Environmental AC Voitage Supply
(°C} (%R M. ) { Vot
|Beginning ef Calibration 22 65 23
|Finished of C 22 B3 230
Ref. Std,
Position : 1D No.:
1 4B04539-001
sl ) 2 2 4804539-002
- Slref)
g 3 4B804538-003
[ 4 4804539-004
S{raf.) 4B04539-005
Front
]
nanslumugy.
it
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MEC-TIE\.TIS 17026
CALIRRATION 0081

Calibration Certificate

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
P gkok 10260
Pagelof 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: BO7298
ID No.: UAE.MIC,019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by  Mr.Worapob Soaktong Approved by
Sclentist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 15 August 2023 for the Team
The are for a af 95 %,

This Cartificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has aszessed the measurement capability of the [abaratory and Its traceability to recognized national standards and to the wits
realized at the ¢ natianal standards |sboratory. This certificate may not be reproduced other than in full

F-CS-008 Revision: 01 Dabe: 20-04-65

of
Exept with the prior written appeaval of the National Food Institute,

Equipment Waler Bath Cert. No.: 23TM134
Condition As-Received : Used llem Page: 30of 3
Referenca : 2302-02950C-3
Result of Calibration ;- | * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuct uuct Avarag, i ing (°C }
point Setting Reading Paosition
[l L'c) [ 1 [ 2 [ s [ 4 [ siref)
245 445 445 44520 | 445080 | a4 | aasm2 | 4430
Calibration . B Covarage
pint Uniformity | Stability |Uncertainty| Factor
Le) (c) (£°C) (£°C} k
44.5 0.077 0.037 015 2

Average® : The average of 30 valuas in each position,
L y : The ! of at any sensces and the measured temperature
at the reference location which are observad at the sams time or at as close an obsarvation time as poasible
o ina tha F pattern or h 4 within the chamber undar steady-state conditions.
Stability : One-hall of the greatest i i aof d at any one probe,

uuc* : Unit Under Calibration

Note : The reported uncertsinty of measurement was Included stabllity and excluded uniformity.

The reported uncertainty of measurement was based on & standard uncerainty multiplied by a
coverage facior k, providing a level of confidanca of approximataly 95 %,

-ola-
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MEC-TISLTIE
CALIBRATION D1

Calibration Report

17026

081

Certificate No.: 2304203-001-01
Equipment: Autockave
Model:  CL-40L Serial Np.: 807298
Resstution; i i ID Now: UAE MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2073 Page 2of3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD
Environment Condition: Ambient Temperature { 28 + 1 } °C
Fedathve Humidity [ 65 % 2 } %

Line Voltage {225 = 1 ) Vol

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recarder with RTD into its autoclave and calibeation
accarding to W-TE-DLE based on BS 2646-1(2021) for ization in Design, construction, safety
and performance Specification.

- The temperature scale used was based on IT5 - 90,
- All data show below were final values and the initial dota may be obtaned upon request,

2. Reference Standard Instrument :

Instrument Maodel Serial No. | Certificate No. Due Date Through
HiTemp1a0-2 525601 NC2241-32-476 | OMav-23 | MADGETECH .
Digial by Lﬁqga_;"m BT iTempian2 S25602 WO-a2-11-22-175 | oevad MADGETECH [HC
HiTemp14p-2 RS4918 TE 660383-01 8-Apr-24 B

3. This certificate Is traceable to International System of Units (ST Units)
4. This curtificate was certified only for the Instrument we calibrated,
5. This result of calibraticn was found accurate as shawn on date and place of calibration only.
&. This standard does nat apply to sterilizers or disinfectors used for medical, dental, pharmaceutical,
7. Condition of Calibrated item :  Good

UUC Deseription ©  Setting program function sterilization :  STERILIZE/NORMAL

Time of sterilization 15 Minute At 121 °C

8. Result of Calibration Without adjustment
After adjustment

F-C5-012 Rendsion: O Dater 20-04-55
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Calibration Report
Certificate No.: 2304203-001-01
Equipmeant: Autnclave
Model:  CL-40L Serial No.: 807298
Resoluten: 1 °C  IDMe:  UAEMIC.O1%/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page3cts
Calibration paint: 12 % S
Calibration result:
Cafibration | Temperature [ Relative Lime Voltage
‘Condition a4 Humidity (%) [vort)
Min 70 635 2233
Max 83 67.3 225.9
Tablel : Rep of S
Measured Temperature (°C) @ Sensor No.
Calibration Paint (Sensor No.2 is REF) Uncertainty
{c) Std.# 1 [ swz2(ref | Std.# 3 £ (°c)
121 12168 [ 12170 [ 12166 066
Table 2 : Reporting of Ch Result
uucC* Setting UuC* Reading Stability Uniformity |Cverall Variation
o) Min (°C) | Max (C) [average )] MPa (') [%5) [%5)
121 w | o | | e 011 0.12 023
fcte

The queted encertainty include * Stability * end * Loading effect { 20% of Uniformity )
UUC* = Unit Under Cefbration
Stability = One-half of the greatest meaeamum difference of measured temgeratures at any one Sensors,
for at least ha¥f an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature 8t the reference location which are observed at the same time,
Cwerall Variation = The difference of the maximum and minimum measured temperaturas througout cheervation tms.

The report uncertainty of messurement was based on standard uncertainty multiphied by coverage factor k= 2, providing
a level of confidence of approximatety 95 %,

e e s

F-C5012 Revision: 01 Date: 20-04-65

Equipment : Eleciranic Balance Cert.No.: 23MM150
Condition As-Received :  Used tem Page: 2 of 3
Referance : 2304-00160C-1
Procedure used :-

Calibration were conducted using in-house calibrati dure CP-OB01 ding fo direct

measurament method against standard wesght,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Sat (E2} 15684 24053 TORCODT MM-0010-22 20 Jan 2024
2) Standard Weight [E2) 158471 - TORC1ST MM-0058-22 25 Agr 2024
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This result of calibration wes made an ted at the point fied by
4. This certificate is not cerified for any commercial fransaction.
5. This Ification is bbe o the | ianal System of Unit.
Result of calibration { ) Without Adjustment  ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to &0 g Resolution 0.001 a
Before Adjustment :
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(a) (a) (a) (2mg) (k)
300 299.999 +0.001 14 207
00 590.997 +0.003 : i 208
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
{a) of Reading (g}
300 0.0006
600 0.0008

wenanslumuipe -
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WS- TEITITES
CALIRRATION atce

CartNo.: Z3MM150

Page.: 10of3
. . .
Certificate of Calibration
Equipment : Electronic Batance
Manufacturer : Mettlar Tolada
Modal : MSB03S 101
Serial No, : BOOTO10311
D No. : LIAE TOX DO82553
Submitted by : United Analyst and Engineering Consultant Ca. Ltd.
3 Sai Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,
Bangkak 10260
Location : Balance Room 2
Received order : OF April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15°Cwa e
Relative Humidity : 30 % 1o 90 %
Calibrated by : Suwit Imjai
Approved by %JJA. =
Approved Signatory
{ ;) Pornthippa Tameyakul
(/) Males Butkruea
Issue Date : 10 April 2023
probability of approxi Iy 955
e et than e Full, evcepn with the prinr weiites
Sarvices ¥ - Eapip Clalilrstioat wnd Testing Servioes. ]
—mnamilumugy
Equipment : Electronic Balance Cert.No.: 23MM150
Condition As-Recelved :  Used ltiem Page: 3af 2
Reference : Z304-00160C-1
Result of calibration &

2, Effect of off center loading
A mass of 200 g was placed {o various position on the pan.

The welghing machine reading error obtained is given in the table Fraaf
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(g} tg) (g} (g) (g) tg)
-0.001 +0.001 +0.001 -0.002 -0.002 0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uneertainty Factor
ta) [£:1] (g} (tmg) (k)
Unload 0.000 0.000 13 209
05 0.499 +1.001 13 2.0
i) 0.958 L0 1.3 20
50 50,000 0000 1.3 208
100 92.909 +0.001 1.3 2.09
150 149.909 +0.001 13 208
200 189.999 +0.001 i3 208
a0 2908.999 1001 1.4 207
400 398.909 +H0.001 1.8 2T
500 500.000 0.000 17 an
GOD 599.999 1001 1.7 209
The reparied uncerizinty of measurement was based on a standard uncerainty multiplied by a coverage
factor k , providing a lavel of of i 95 %.
-alo-
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Cert.No.: Z3MM331

Page.: 10ol3
Certificate of Calibration
Equipment : Etactronic Balanca
Manufacturer : Mettler Toledo
Model : ABZ04-5
Serial No. : 1126312628
1D Ne. : UAE AIR.D1902550
Submitted by : United Analyst and Enginearing Consultant Co. Lid.

3 Sai Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Received order ; 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature ; 15°Clo40°C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjal

Approved by ©

Approved Signatory
() Pomthippa Tameyakul
[/] Malee Butkruea

lssue Date : 10 April 2023

The Uncertaintics are for o confidence probabili

Equipmant : Etectronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 3 3
2. Effect of off center loading : 1o
A mass of 100 g was placed to various position on the pan 2 AN B et
The waighing machine reading arar obtained is given in tha table Frirt Fierd i)
Maximum difference between
Position 1 Position 2 Paosition 3 Position 4 Position 5§ off-center and central loading
{g) (g} (g) (§:3] (g} (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0008 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} tg) (g) (£mg) (k)
Unioad 0.0000 0.0000 0.15 213
04 0.0999 +0.0001 015 213
1 0.9999 +0.0001 0.15 218
5 4.959% +0.0001 015 213
10 9.9909 +0.0001 0.15 21
20 20.0000 0.0000 0.15 211
50 50.0000 0.0000 0.16 2,06
70 65,2099 +0.00M 018 204
100 99.9020 *0.0001 o.1g 203
150 150.0003 -0.0003 0.20 200
200 2000005 -0.0005 0.2 2.00
The reportad uncertainty of measurement was based on a d L y lied by a I¢!

factor k , providing a level of confidenca of spproximately 95 %,

-olo-
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Equipment : Elactronic Balance Cert.No.: 23MM331
Condition As-Received :  Used llem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using in-h ibrath CP-0B01 g lo direct

measurement method against standard waight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serial No. D Mo, Test raport No. Due date
1) Standard Weight Sel (E2) 15884 24053 TORCOOT7 Mp-0010-22 20 Jan 2024

2. This cerfificate is valid only fo the ftem 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 centification is traceable to the International System of Unit,

Result of calibration () Without Ad) (* ) After Adj by Intemal Calibration
Range capacity : 0 g w 220 g Resolution  0.0001 (]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Carrection Uncertainty Factor
(g} (] tg) {tmg) (k)
100 99.9999 +0.0:001 0.19 2.08
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

wenmslamigh-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) §
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION A TING SERVICES _;/,iq‘x;;
52408 PATTANAKARN ROAD 501 1, SUANLUA ARG B bt
UBETIETISYI0IS
TEL 02717 M08 FAX, §

el CALIBRATION 3003

Cert.No.: ZAMM33Z

Page.: 10l3
Certificate of Calibration
Egquipment : Electronic Balance
Manufacturer : Medtler Toledo
Model : AB204-5 FACT
Serial No. : B108115658
10 Ne. : LIAE AIR.D16/2555
Submitted by : United Analyst and Engineering Consultant Cao. Lid.

3 Soi Udomsuk 41, Sukhumyil Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Recelved order : 07 April 2023
Calibration Date : a7 April 2023
Ambient Temperature : 15°CiodlC
Relative Humidity : 30% 10 80 %
Calibrated by : Suwit lmjai

Approved by : i
Approved Signatary
{ ) Pornthippa Tameyakul

(/) Malee Butkrusa

Issue Date : 10 April 2023

The Uncertainties are for a of app
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Equipment : Electronic Balance Cert.No.: 23MM332 Equipment : Electronic Balanca Cert.No.: 2AMM332
Condition As-Recelved :  Used ltem Page: 2 of 3 Condition As-Received :  Usad ltam Page: 3 of 3
Reference : 2304-00150C-2 Reference : 2304-00150C-2

Procedure used :-

Calibration were conducted using In-house calibration procedure CP-0B01 according to direct
maasurement mathod against standard weight,

dition of this result of calibration
1. Reference standard Instruments:-

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 abtzined is given in the table

{it

Maximum difference between

Instruments Model Serial No. IDNo. Tegtreporto.  Dusdabe Position 1 Position 2 Position3  Position 4 Position 5 off-center and central loading
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024 (g} (g} (a) (g) (g} (g}
2, This certificate is valid only to tha itam calibrated on date and place of calibration, +0.0001 -0.0003 +0.0003 +0.0008 +0,0002 0.0005
3. This result of calibration was made on at the paint i by i

4, This cerfificate is nat certified for any commercial transaction, 3. Departure from nominal value

5, This carlification is traceable to the Intemational System of Unit, Balance Measurement Coverage
Result of callbration (| Without Adjustment ( * ) After Adj by Intemal C: Applied Weight Reading Correction Uncertainty Factor
Range capacity : 0 g ® 220 g Resolution 0.0001 g UL z;ﬁ D( ogoc’ru 0{0330 1; -:-: ) r2 k1 J?
Before Adjustment : A . A £
Balance Measurement  Coverage a4 0.0899 +0.0001 0.18 217
Applied Weight Reading Correction Uncertainty Factor 1 0.9998 +0.0002 0.18 g7
(g) (g) lg) (tmg) (k) ‘.‘:] 5.0000 0.0000 018 217
: w= o B = : 2= = 2 =
200 200.0003 -0.0003 0.29 2,00 : ! : :
After Adjustment : 50 50.0001 -0.0001 0.19 2.1
1. Determination of the standard deviation of weighing machine (n=10) i 70.0001 -0.0001 0.20 207
Applied Waight Standard Deviation ::: :gg.gggi :g.muz :.';‘; ;.gg
(g) of Reading (g) ; 0004 d !
100 0.00008 200 200,0005 -0.0005 0:29 2,00
200 0.00007
The reported uncerialinty of measurement was based on a uncertainty iplied by & bel

factor k , providing a level of confidence of approximately 95 %.
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Foundation or Indusial Develaprment Mahoral Food rethoe Foundation for o Mahoral Foad mehh e i
- NSC-TIELTIS 17025 TS 1
Focet Incksthal Laboraory Seres Certer BEERRTE e Food no.srial Labovaicry Serve Certer BERRE e
Calibration Certificate Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: UIBTO0101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Equipment: o bt Fahution: 001pH | Tmv
Address: 1 Soi Udamsuk 41, Sukhumvit Road, Msnufacturer:  METTLER TOLEDO seadal: SavunZaay pH
Bangchack, Prakhanong, Bangkak 10260 ‘Sarlal No.! 1230826212 Type! Banch g
D No.: LAE. WAS DIA2EE3
Page 105 Data of Calibration: 24 March 2023 Page 2ol &
Lactinn: Cremicail Calbrution Laboratary. Natiansl Food Inettute
Equipment: pH Meter Enviranmant Condtion: Ambient Tampurature: | 234 315 ) 0 Rulmive Humidity: | 32 £ 3 ) %
Condition of Equipment: ‘Good Condition
. i
Manufacturer: METTLER TOLEDO oclion ot 9 Reecta of Callbesiion
1. Cabbration Mathod i hs £W- ¥ohage calieaior and
cottifad rfrance matenal {CRAM)
Model: SevenEasy pH TR T SR————
Ingtruemanis ‘Sarial {10 Ng, Manufacturar Cantificata Ne. Dun Dale
Serial No.: 1230525212 21 DG Voltags Calieator 2r0B00T Fhse F=AE 7 dune 2023
22 Diglal Trermarassr 700007 Fluta CERRESTN 30 Cietnber 2023
!D ND.: UAE WAS, 0032553 23 Thermodygro Metur NFLETHOOQMT PONPE TE 65055501 21 Saptambar 2023
LCoriifind Roberance Matnrial Lot. Wo, Manutncturer Ball [Lupire Dofg:
E4 pH tuifer 4008 [Primary pH bufler Salution) BTIB0R CPAam PHIELS. 18 Fabruary 2095
Order No.: 302181
2.8 pH bufler £.863 (Primary pH bufier Sclution) BT3I609 CEAchem PHZITLE 16 Febnary 2025
28 pH bufler 1601 Primry pH biufler Sciion) BTG CPhem P 16 Febraary 2024
opwatim Nu': 2302181001 27 pH tufer 7.00 (Slandaed pH buffar Sokaton) BT3E1Z CFAham PHIOT.LS 16 Fubnuary 2004
3. This perification is traceable to The Imsmatonal System of Uit (51 Unity
Date of Receipt: 14 March 2023 34 oatrumente Mot Wraigh STiRT itk
3.2 Indnamants Ma 2.2 Iugh MECTISETIS 17025 Laboratn
Date of Calibration: 24 March 2023 3.3 Inginmanis Ne.2.3 through NEC-TISETIE o 0081
3.4 Certifed Reforonce Materal No. 241028 ‘raceable o Primary cell
. . and
peuparation and cenified by CRACham Lid i scoesSied 1o 1S0 17034
ana ISCIEC 17025
Calibrated by Mr Pheraphat Tuanjit Approved by M.
3.5 Canifed Releranca Materal Mo 27 wacaabe i BIM Refd HI13 Lot 25,05 2022; B RefN HI-16 Loty 02.068 2002
Sciontist { Mr.Nuttapal Niyomchart | BIM RefN H-13 Loth 25,05 2022, B RefN HI-15 Lot 02.06.202%, tha
Standard Solution preparation and certied by CPAcRem Lid is
Specinfist, Division of Calibration Laboratary scespeiad 0 150 17034 and SSONEC 17025
4. This cerlificate was cenifad ony for tha instrument wa caleated.
Date of lssus: 24 March 2023 far the Technical Team
5. This resuk of calibeation was found acooraie 23 shown on date and place of calbration only.
Ths are for L

This Cenificats & issusd i accomance with th conditions of accreditation graned by tha Thal Labeescey Aecmdlisson Schama which has nesnrsed
the measuwement capatiily of he laboratony and Rs fraceabiity &5 recognized nagonal slandands and 1o the unis of messurmant mEizad Al the
cumespondng rationsl standars lsbermiory. This cenifate may rot be reproduced other than in AUl excopt wih the prior writien appmval of the
Hatona! Foed Initiue.

F-C5-009 Revigion: D1 Date: 20-04-65

FCS-012 Revigion: D1 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: Z302181-001-01
Equipment: P Mieter Resolution: 001pH  © 1m¥ Certificate Mo.: 2302181-001-01
Manufacturer:  METTLEA TOLEDD Model: SavenEasy pH Equipment: Digital Thermometer with RTD {pH Meter)
Sarial No.: 1230525212 Typn: Bunen tan Resolution: 0.1 °¢C Model:  SevenEasy pH
1D Na.: UAE WAS. 0012353 Serial Mo.: 1230525212 IO No:  UAEWAS.003/2553
Date of Calibration: 24 March 2023 Page 3ol § Manufacturer: METTLER TOLEDO
Calibration Results:
rest Date of Calibration: 24 March 2023 Pagedats
1, Calibration of pst Meter { Marual Temperature Compansaton at 25 °C §
Momanal DC Violtags Rosding ¥ Caverage Factor Location: ‘Chemnical Calibration Laboratory, Mational Food Institute
L Lm¥) Y oH TH¥] el Environment Condition: Ambient Temperature 25 °C 1 °C
o 44020 414 aoa osa 20 Relative F‘ﬁlﬂm“f 559, + 5 o4
2 208814 205 20 028 200
] 177,484 178 4 [ 200
[ 5180 5 600 058 200
T n.000 o 700 [ 20 Condition of this results of Calibration:
B ER158 -50 00 L) 200 1. Calibration Method @ - In house rrethod: W-TE-025 by with standard
0 ATTAED 77 1000 058 200 - The Calibration is by with a known
12 200841 ot am Liid £ from a standard resistance thermometer.
0
# il e e i b - The temperature scale in use at this lsboratary is the International
 Calibrtion of pH Meter { Maruat arasecy Temperature scale of 1990 { IT5-90 ).
Equipreen:  pH Elecide Typs:  Combined Elecrode 2. Rsfrence Standard Tnsrament :
Masulacturar;  METTLER TOLEDD Modet:  InLab Salts . -
25 B G e Instrument Model Serial No. | Certificate No. | Due Date | Through
Parloemance of Elacirodn systam  [Trees-Foim Catbration at pH 4, g 7 e gH 10] HANDHELD THERMOMETER, 1521 ABSFS7 TEtibanitL {4 Do NAF‘Igg:ﬁL
Platinum Resistance Thermometer (PRT) 385 S09201 INSTITUTE
Castified Valun Hoiaage indhessar Rusding Rotativa Siopa (v | Uncertaingy Coverge Factor Support Equipment ;- Low Temperature Bath {ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2
25 "C {pH) pH v (xpH] L)
4008 40 187 L 00T 200 3. This certificate is traceable to International System of Units (SI Units).
885 Baa 2z b TR 2m 4. This certificate was certified only for the instrument we calibrated.
javte b 24 i L ki 5. This result of calibration was found accurate as shown on date and place of calibration only
8985 B9 14 - 00083 2o i CAILERRn 200>

6. Condition of Calibrated #em :  Good
7. Result of Calibration :

Without adjustment l:l After adjustrment

F-L5012 Revison! 01 Date: 20-04-65 1 [}
F-C5-012 Revigion: 01 Date: 20-04-65
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Calibration Certificate
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Calibration Report

Certificate No.: 2303560-001-01
. Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Certificate No.: 2302181-001-01
Address: 3 Soif Uidomsuk 41, Sukhumvit Road,
Equipment: Digital Thermometer with RTD (pH Meter)
Bangehack, Prakh , Bangkok 10260
Resolution: 0.1 °C Modsl:  SevenEasy pH G R, ek
Serial No.: 1230525212 ID Mo LAEWAS.D02/2553
Faga 1 of §
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 e ik Equipment: pH Meter
Calibration point: 15.0, 25,0 and 30.0 o Manufacturer: Mettler Toledo
Calibration result:
- The probe was immersed in liquid bath o dry bath to a minimum depth of 120 mm. Model: Sivh CoiasE82
- Description of probe, model : N/A 5 L
Dimension of probe : Diameter 3 mm., Length 120 mm., Sarial No.: i
Sheath material = N/A
1D No.: UAE WAT. 009/2564
UuUC* Reading Standard Correction Value Uncertainty
e Temperature (°C} () (%)
Order No.: 2303560
152 14,993 -02 0.12
2532 24999 -02 012 o s
0.2 29999 -0.2 012 pesation Fow He-n
Date of Receipt: 23 June 2023
Date of Calibration: 26 June 2023

Calibrated by kiong Appi 'hy/
R Selantist { MrPheraphat Tuanjit § (.ﬁ.,)

Managar, Division of Calibration Laboratory

= UUC* : Linit Under Calibration

Date of Issue: 27 June 2023 Responsible for the Technical Management Team
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, The for a confidence pr ¥
providing a level of confidence of approwmately 95 %. This Certficals s ssued n accordance wah the candiians of scemdiaton grantad by the Thal Labaralory Acerstation Schan which has iksasissd
the measurement capabilty of tha labaratory and s ¥aceatilty 10 mcagnizad national smndards and o tha urils Of MAABLTMAN: eaizad ot the
Rt -1 e M. camespanding national standants kboratary. This corsficsse may not be rependuced oafher than in 1l axcapt wilh he pror wiitian approvsl of the
T Natinnal Focd insatute.
FC5-012 Revisian: 01 Date: 20-04-85

F-C5-009 Revision: 01 Date: 20-04-65
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gagrrssLRRLNYaISdaamUILaIAN IS 3 ,_-/—,_‘_‘-—‘\H,h + aEsmHssUUBLNaCEE samULa IS
FuELERIE R TR %, @\\ F ALELSTSAEUURMSAna NNSSUS TS
ROARE 2
e NSCTISLTIS 17025 Founderon for indusial Develnpment Matonal Food nsnige Lo T
IBRATION 0081 Food . = Ceris
Gl Food rdustial Laboramory Senice Center CALIBRATICN 0081
Calibration Report Gilbration Revo
alibration Repo
Certificate Ne.: ZIOIEE-001-31
Certificate No.: 2303560-001-01
Equipmant: BH Matar Resolution: COMpH  © 1my
Equipment: AH Mutar Resoluion:  041gH  , 1my
Manufacturer:  Mesior Takedo Model: Seven Campact 5220
Manufacturer:  Wemar Takdo Modal: Ssvan Compsact 5220
SealNe;  O11343zan Type: Bunch ton
BeriaiMa; 113432821 Typk: Banch lop
10 Nes UAE WAT 0OBISES
10 N LIAE WAT.D0SZ554
Date of Calibration: 20 e 2033 Page2efs
Date of Calibration: 26 Jurw 202) Page3afs
Loeation: Chemicsl Calieation Labaminry, Natioral Food instiute
Calibration Results:
Emviranmant Candition: Amblent Tempersturs: | 243 5 15 ] G Retative Mumidity: | 48 3 | %
1, Calibration af G Muter | Manunl Tamperstin Compensatian at 25 °C |
Conditian of this Rasuhs of Calibratian [ BC Vohtags Standard Avorage Indicator Reading Uncertainty | Covarage Factor
H
1.Ealbeation Method n houss methad : W-CC-002 based on diect maasurement by using sendard vollags calbratir id L i) i BH L) L2
oeri el funvca mitnc: LT o 414121 [ am 0,58 200
2 { Certfind Refersnce Matenal 2 25814 95 2 058 200
Instnumarts Bacial 1D Mo, Manutacisrer Garticais Ne, Bn Orie 4 177488 177 400 0.58 200
21 DT Vahige Calbrator 2r0e007 Fukn FIEX0 4 June 2024 5 Ty = RA s ey
23 Dighal Thermomatar 2708007 Fke CC850557-01 30 October 2023 7 001 ] 70 058 200
2.3 Therma-Hrar Matis NFISTHOO T PORPE TE BS0555-01 21 Sapinmber 2023 . 59158 e a0 58 zm0
Cerlified Reforance Material Lat. Ne, Manufngturer Ball Eapira Daty ° ~177.481 =177 10.00 .58 200
2.4 pH buffer £ 08 {Primary pH bulter Seluton) BTIE0E CPAChem PHI1ELS 16 Fabnasry 2035 12 -205.811 296 1200 0.58 2.00
2.5 b buffer 1.00 [Slandand pH buler Satution) arenz CoAzhem PHIDTLS 16 Fabruy 2024 " B i s A bide 2t
2.6 pH buffer 10,01 (Prmary pH buffer Solutier) a7aEtt CEAchom PHZALS 18 Fabrusry 3034 2. Calilentian of pH Mater with Electrods | Manual Tampsraturs Compssatian o 25 °C §
2.7 pH buffer &858 [Pimary pH buffer Schufion] B73600 CPAcham PH2ITLE 16 Februsry 3025 Equipmant: PH Elaciroda Typa:  Combinad Eeciods
3. This carificatian & traceabls 1o The Intomasonal Systeen at Unit {51 Unk) ManiKiotand: -hlbtis Tolhdd Wik Akt Eipaint Prd iy
3,1 Insiruments Ne.2.1 through NSC-TISHTIS 17025 Laboratory ccrégition of Cathration No.000# Sarfal No.: 214138 BNa, N
9.2 Instrumiers We 2.2 theaugh WSE-TISHTIS 17025 Libaratory Acereition of Calbrasan No.D0EY e S e Pl Clthrntionran ikt 4 T i 109
2.3 Instrumests. bo. 2.3 theough MEC-TISHTES 17025 Labortory Accredition of Calbrason No. 006
Average indicator Reading
3.4 Certfied Feferunce Maberal No. 2.4 10 2.6 tracaabla 12 rmary Hamad Cartifid Vs Retative Siopa (%) Uneertainty Cavnrage Factor
. Eeenmaler, and 25 °C (pH) pH my (2pH) in)
tion and cactifed by CPAchem Lid & accmdied io IS0 17034
e EEIEC 17025 " 4008 401 177 - 00071 200
35 Cartibed Rsterants Msseetal No 2.7 traceablata BN RAIN H-13 Lot 25.05 2022 Bha Refd HI-16 Lot 02.06.2022; i i hai 4 saze 20074 240
B4 FGIN HE-13 Lath 25, 05.2027; BI04 Re! Hi- 16 Lot 02.08.2022, the ot oAt T = nones 2m
‘Easeqard Exiution praparasan and cortitied by CPAChem Lid is
sceradiled 1o 150 17034 and ISIES 17028 B398 T2 3 - 00083 200
4 Thi 1 we catbrated.
5. Thi Tound Becuat at
23 Teee 2023

F-C5-012 Revision: 01 Date: 20-04-65

F-C5-012 Revision: 01 Date: 20-04-65

gEsmrEsuTEILR aCEdaan Iuatm

A AUEJSMSHZRJURNSaaanNSsSLE TS
Fourdation for reustial Devsopment tatorsel Food s el TR T s Faurdanon for indusingl Developme s Manonal Food s NEC.TISLTIS 17028
Foed Indusinal Laboratary Serdce Cener CALIBRATION 0061 Food ndusinal Lsboratory Service Certer CALIBRATION D081
Calibration Report Calibration Report
Certificate No.: 203560-001-01 Certificate No.: 2003560-001-01
Equipment: Dighal Thermometer wiih ATO (pH Matar| Equipment: Digitad Thermameter with RTD (pH Meter)
Resclutian; 41 ¢ Model,  Seven Compact S22 Resolution: 01 ¢ Model.  Seven Compact 5220
Sarial N G343z IDNa:  UAEWAT.D0GEEE Senal No.: C113832421 DKo UAEWATCOS2564
Manufacturar Mester Toiedo Manufachomr  Madfier Toledo
Date of Calibration: 26 June 2023 Page 4af § Date of Calibration: 26 June MEY Pages Saf §
Location: Chamical Calkeation Laboralery, National Food imetiule Calibration point: 100, 2%0and 380 C
Environment Condition: A Temperalors (2442 10 ) g Calibration result:
Folatve Humidiy (B2 2) % - Tha peaba was Immersed i liquld hlh o dry bath o @ minimum depihc! 103 mm
- Dascrigion of proba, madal | HH1310 SN TAT43
Dimargion of prabe | Diemater 12 men Langth 118 e,
Condition of this results of Calibration: Ehaalh masial Plavic
' : : lr"m Caliaration is ::m:: oo S| mm e pirimiin ) e
- iy Eoengfing with s Arown Iamperatune -]
fram a standard resistance tharmamater, 150 15003 L] 0098
- Tha wealn in ues a1 il i M8 25.005 Al 098
Teenparature scale of 1680 ( ITS-80 ). s 35.005 o1 2006
2. Anternnca Stancaed Inwrument
Instrumant Madel Serinl Na, Certificate No. Due Date Through Holg - ULGC" Unit Unger Calibrason
HANDHELD THERMOMETER 1523 2933067
PSL-T 128208 B3-Now-23 TIETR
Piatinum Resistarca Thamomatar (PRT) SEITA 23872
‘Supper! Equinment © = Low Temperatre Bath (ISDCAL-E), Moded Eurapa-5 Pus Besic, BN 3415022

. This cerificale s ¥aceabls 1o Inlomationst Systam of Usts (5 Unis),

4. This cerificatn was canifind only o s matrumant we csibratsd. .
5 Ths was founl on dats and place of calbratian anly /
6. Conditen of Caliwated tam : Good g
7, st of Calbration © EI without acjustmant D WWW 23 e 2823
. The report v was based plied by factor ke 2. carfidence of
spprmimately 95 5%.

F-CS-012 Revision: 01 Date: 20-04-65

F-CS-012 Revision: 01 Date: 20-14-65




TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTTS BS
544 PATTANAKARN ROAD S01 18,51
TEL

UANG BANGROR 10250

WST-TISLTIRTTIZS
ekl CALTBRATIIN D08

Cert.No.: 23MM113

Page.: 10of3
Certificate of Calibration
Equipment : Electranic Balance
Manufacturer : Mettler Toledo
Model KER205
Serial Ne. : 210685394
1D No. : UAE WAD.D10/2585
Submitted by : United Analyst and Engineering Consulant Co,,Lid,

3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanang,
Bangkok 10260

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 Apdl 2023

Ambient Temperature : 15°C o 40 c

Relative Humidity : 30 % 1o 80 %

Calibrated by : Man Pattanapongpaiboon
Approved by :

Approved Signatory
() Parnthippa Tameyakul
{ ) Malee Butkruea

() Suwit Imjai

Issue Date : 2 May 2023

The I inties are for o 1 hility of Iy 95%

Services

enmslumuny

A 0053700

Equipment : Elecironic Balance Cert.No.: 2Z3MM113
Condition As-Recelved :  Used Ham Page: 3 of 3
Reference : 2304-(4580C-2
Result of calibration Z 3 sYBe
2. Effect of off center loading T T 2 )
A mass of 100 g was placed to various position on the pan. 2 & [©}{o]
The weighing machine reading error cbiained is given in the table Froal Frael Fried
. Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) ta) (g) tg) ta) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.00m
3. Departure from nominal valug
Balance [ g
Applied Weight Reading Correction Uncertainty Factor
ta) (g} (g} (£mg} (k)
Unload 0.00000 0.00000 0.014 21
B 0.05 0.04999 +0.00001 0.015 2.00
ai 0.09899 +0.00001 0.015 207
1 1.00000 0.00000 0.018 2.04
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 200
B0 80.00002 000002 0.15 2.00
100 100.0000 0.0000 017 2.00
150 150.0000 0.0000 0.29 2.00
200 198.9909 +0.0001 .28 200

The reported uncertainty of measurement was based on & standard uncartainty multliplied by a coverage
factor k , providing a level of fi 8 of i ly 85 %,

-olo-

umm-slu'wm%“Z

a 1159271

Equipment : Electronic Balanca Cert.Ne.: 23MM113
Condition As-Recelved :  Usad ltem Page: 2of 3
Referance 2304-04590C-2

Procedure used :-

Calibration were conductad using in-house calibration procedure CP-OBO1 according o direcl
measuremant mathod against standard waight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1} Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This cerfificate |s valid onily o the item calibrated on date and place of calibration.
3. This result of calibration was made on requesied at the point specified by customer.
4. This certificale is not cerified for any commercial transaction,

5. This certification is o the lonal System of Unit.
Result of calibration { ) Without Adjustment  ( * ) After Adjustment by Intemal Cali
Range capacity : 0 g to a1 g Resolution 0.00001 q
8 g to 220 g Resolution 0.0001 a
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
la) la) ta) (tmg) (k)
&0 79.99952 +0.00008 015 200
200 199.9095 +0.0005 0.29 200
After Adjusiment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{a) of Reading (g )
BO 0.000007
200 0.00004

u:ﬂen-slu'mm({%f“f

a 1159272
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§ Benzene B Equilibrium Headspace, Gas- hror\1atz:ugraph\c,-r
Mass Spectrometric Mathed
2 Carbon tetrachloride Equitibrium Headspace, Gas Chromatographic/
Mass Spectiometric Method ™
3 1,2-Dichlorcethane Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometric Methad
4 1,1-Dichlorcethylene Equitibrium Headspace, Gas Chromatographic!
Mass Spectrometric Method "
5 cs5-1,2-Dichloroethylena Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method o
6 trans-1,2-Dichloroethylens Eruilibrium Headspace, Gas Chromatoeraphic/
Mass Spectrometric Mathod e
T Ethylbenzene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method i
& Methylene chloride Eruilibrium Headspace, Gas Chromatagraphicy
Mass Spectrometric Method ual
9 Styrerie Eqguilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method i
10 | Tetrachloroethylene Equilibrium Headspace, Gas Chromatographic!
| Mass Spectrometric Method
11 Toluene Equitibrium Headspace, Gas Chromatographics!
Mass Spactrometric Methad '
13 Trichioroethylene | Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometnc Method P

13 meXylens Eqilibrium Headspace, Gas Chromatographic/
Mass Spectrarmetric Methed il

14 o-Xylena Equillbrium Headspace, Gas Chrormatographic/
Mass Spectrometric Method -

15 p-rylene | BT ) Gas ﬁrrrratc@-
Wash eéu‘xﬂ ""'—Pj&t

16 Hylene (Total) .,Lquihhr}wrwkﬁqﬂsmr@ hsusﬂkaﬂ
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1 United States Environmental Protection Agency, Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Volatile Organic Compounds In Varicus Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

2 United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromatography/

Mass Spectrometry. SW-846 Method 82600, 2018, ‘% -;l
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16 | op-0OT Liguld-Liguid Extraction, Gas Chromategraphic Mhethiod™
17 | a4-000 Liquid-Liguic Extraction, Gas Chromatographic Methadt!
i8 |4.4-D0E Liquig-Liguid Extraction, Gas Chromatoeraphic Method®
19 |&4-0OT Liguic-Liguid Extraction, Gas Chomatographic Method™
20 | Dieldrin Liguig-Liguid Extraction, Gas Chromatographic Method™
21 | Endosuifan | Liguig-Liguid Extraction, Gas Chrematographic Method'™
27 | Endosulfan Il LiuiichLiquid Extraction, Gas Chromatographic Method'™
23 | Endosulfan suifate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liguid-Liguit Extraction, Gas Chromatographic Mathad!®
25 | Endrin aldehyda Liguid-Liguid Extraction, Gas Chromatographic Method™!
26 | Formaldehyde Distillation, Calorimetric Method™
27 | Free Chictine 1) tadarmetric Method™

21 DFD Farrous Titrmetric Method!
28 | Heptachles Liquid-Liquid Extraction, Gas Chromatographic Method!
29 | Heptachlor Epoxide Liguid-Ligquid Extraction, Gas Chromatographic Methed™
30 | Hexavalent Chromium 1) Colarirmetsic Method™

2) Extraction, Birect Alr-Acetylens Flame Method!
31 |Lead 1) Digestion, Direct Alr-Acetylens Flame Mathod™

2} Digestion, Electrothermal Atomic Absorption

Spectromitric Method™!

3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1} Digestion, Direct: Al-Acetylene Flame Method!”

2 Dlgestion, Electrothermal Atomic Absorption

Spectrametric Method™

3) Digestion, Inductively Cougled Plasma Method!™
33 | Mercury Digestion, Cold-Vapar Atomic Absorption Spectrometric
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i Aldrin Ligquic-Liguid Extraction, Gas Chromatographic Methad®!
2z | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™
2) Digestion, Inductively Coupled Plagma Method™
3| Barlum Digestion, inductively Caupled Plasma Method™
4 | g-BHC Liguid-Uguid Extraction, Gas Chromatographic Methed™
5| Bawc Liquid-Liguid Extraction, Gas Chiomatographic Method™
4 B-BHC Liquid-Liquld Extraction, Gas Chromatoeraphic Method™
T yeHc Unuid-Liquid Extraction, Gas Chromatographic Methad' ™
8 | Biochemnical Oxygery Demand | 1) 5-Day BOD Test, Azide Modification Method™
) 5-Day BOD Test, Memorne Electrode Method™
9 | Cadmium 1) Digestion, Direct Alr-Acetylene Flame Methiod™
#) Digestion, Electrothermal Alomic Absarption
Spectrometric Method™
3} Digestion, Industively Coupled Plasma Method!
10 | Chemical Cuysen Demand 1} Closed Reflux, Titimatric Mathod!™
2) Closed Reflux, Cotarimetric Method™
3) Open Reflux, Titimetric Method™
11 | Chlordane Licsid-Liquid Extraction, Gas Chramatoeraphic Methad
12 | Chramium 1) Digestion, Diragt Air-Acetyiene Flame Method
2} Dleestion, Electrothennal Atamic Absarotion
Spectrometre Method™
3} Dieestian, inductively Coupled Plasma Method®
13 | Caler ADMI Weighted-Ordinate Spectrophotometric Methad™!
14 | Copper 1) Tigestion, Dlrect Alr-Acetylene Flame Method™
2| Digestion, Electrothermal Atarmic Absurption
ugded Plasma Me
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36 | Ol & Grease 1) Liquig-Liguid, Parttion-Gravimetric Method™®
2) Soxhlet Extraction Method!
3 | pH | Electrometric Method™
38 | Phenols | 1) Distillation, Chlorofarm Extraction Method!™
2) Distillation, Direct Phatometiic Methad™
39 | selenium 1) Digestion, Hydride Generation/&tamic Abscrption
Spectrometric Method™
| 2} Digestion, Inductively Coupled Piasma Method™
au | Sulfide 1) lodometric Method™
2) Methylene Blue Method™
41 | Temperature Laboratony and Field Methods
42 | Total Dissolved Solids Dried at 180 °C
4% | Total Kjeldahi Nitrogen | Semi-Micro-Kjeldahl Method™
a4 | Total Suspended Solids Drled at 103-105°C
45 Trivalent Chromium 1} Digestion, Direct Alr-Acetylere Slame Methad;
Colarimetric Mathad; Caloulation™
2} Digestion, Inductively Coupled Plasma Method:
Colarmetric Method; Caiculation™!
46 | Zinc 1) Digestion, Direct Alr-Acetylene Flame Method'™
| 2 Digestion, Electrothenmal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Methiod!!
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Acenaphthene 1) Ulguid-Liguid Extraction, Gas Chromatceraphic
Mathod™
2) Linuid-|.iquid Extraction, Gas Chromatographic/Mass
Spectiometric Method™

Acetone Purge-and Trap Gas Chromatographic/Mass
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Aldrin 1)
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2) Liguic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Mathod™

1) Digestion, Hydride Generation/Atormic Absarption
Spectrometric Method"

2) Digestion, Inductively Coupled Plasma Method
Llguid-Licpild Extraction, Gas Chromatoeraphic/
Mass Spectrometric Mathod™

1) Digestion, Electrothermal Atomic Absarption
Spectrometric Methad™

2) Digestion, Inductively Coupled Plasma Method™
1) Liqui-Liquid Extraction, Gas Chromatographic
Methog!!

2) Liguid-Liguid Extraction, Gas Chramatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectramiatric Method"

1) Liguir-Liquid Extraction, Gas Chromatographic
Method!™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Miass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method"

2) Liguid-Liquid Extraction, Gas Chiromatographics
Miass Spectrometric Mashe™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathog™

1) Liguid-Liquid Extraction, Gas Chromatographic
Misthod™
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Purge and Trap Gas Chromategraphic/Mass
Spectrormetric Method!

Purge and Trap Gas Chrematographic/Mass
Spectrarmetric Method™

Liguid-Liguid Extraction, Gas Chromatographic’
Mass Spectrormitric Method™

1) Digestion, Direct Alr-Acetyiene Flame Method™
2) Digestion, Electrathermal Atomic Absortian
Spectrometric Method'

3) Digestion, Inductively Coupled Plasma Method™!
1) Digestion, Direct Air-Acetyiene Flame Methad;
Colarimetric Method; Caloulation™

2) Tigestion, Inductively Coupled Flasma Method;
Colorimetric Methad: Calculstion!”

1) Colaritnetric Methad™

2) Extraction, Air-Acetylene Flame Method"

1) Liquid-Liquid Extraction, Gas Chromatographic
et

2) Liquic-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Methad ™

Distiliation, Colorimetric Method'*!

Liquid-tiquic Extraction, Gas Chramatographic Methed™

1} Llepuiel-Llquid Extraction, Gas Chromatoeraphic

Method™

2) Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

1) Lguid-Liguid Extraction, Gas Chramatagraphic

Method!"

2) Liuid-Ligudd Estraction, Gas Chrarmatographics
Mazs Spec‘rmrr\ernc Method™
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15 | Benzolgh,ipervlene 1) Liguid-Liquid Extraction, Gas Chrematogrephic
| method!
| 2) Liquid-Liquid Extraction, Gas Chramatogtaphic/
Mass Spectrometric Method!™
16 | Berylllum Digestion, Inductively Coupled Plasma Method™!
17 | Bisl2chloroethyllethar Liguid-Lleuld Extraction, Gas Chromatographicd
Mass Spectrametric Method™
18 | Bis{Z-ethylhesl)phthalzte Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometiic Method™
19 | Bromodichiorarmethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
20 | Bromaform Puree and Trap Gas Chromatographic/Mass
Spectrometric Methed™
2 | Butanaol Purge and Trap Gas Chromatographic/Mass
Spectromitric Method'!!
22 | Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™

23 | Cadmium 1) Digestion, Direct Air-Acetylens Flame Methad'™
2) Digestion, Electrothermal Aromic Absamtion
Spectrometric Method™
3) Digesticn, Inductively Coupled Plasma Method™
29 | Carbazole Liguid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™!
25 | Carban disulfice Puree and Trap Gas Chromatogaphic/fass
Spectrametric Method™
25 I Carbon tetrachioride Purge and Trap Gas Chromatogranhic/Mass
| Spectrometric Method™
27| Chlordane 1) Liguid-Liquid Extraction, Gas Chiomiatcaraphic
Method!!
2) Liquig-Liquid Extraction, Gas Chromatogiaphic/
Mass Spectrometric Method™
28 | pChiproaniline iguidkL o) Extraction, Gas Chromatographic/
as 1 METhoa!
=) ) o .
23 | Chigrobenzene Pur e - . 1Wﬁ1qﬂ
o I S A
30 Chlorodibromamethans.,
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42 | Dibenzia,nianthracene 1) Licguic-Liquid Extraction, Gas Chramatographic
Methed™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method*
43 | Dlnebutyl phthalate Liquid-Liguid Extraction, Gas Chromatographicd
Mass Spectrometric Method!”
L ‘Dichiorobenzens Puree and Trap Gas Chromatographic/Mass
Spectrametric Method™
45 | 1,3-Dichlorobenzens Purge and Trap Gas Chromatagraphic/hass
Specirometric Method™
46 | 1,8-Dichlorcbenzena Furge and Trap Gas Chramategraphic/Mass
Spectromatric Method™
A7 | 3,¥-Dichlorobenzidine Liguig-Liguld Extraction; Gas Chromatosraphic/Mass
Spectrometric Method®
48 | L1-Gichioroethane Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™
49 | LZ-Dichlomethane Purge and Trap Gas Chromatographic/Mass
| Spectromstric Method™
50| Li-Richlorcethytene Purge and Trap Gas Chromatographic/Mass
| Spectrometric Methind ™
51 | cls-12-Bichloroethylene Purge and Trap Gas Chromatosraphic/Mass
Spactrometric Methad'®
3% | trans-1,2-Dichlorcethylens Furge and Trap Gas ChromatographicMass
Spectromitric Method™
533 | Za-Dichlorophenst Liguid-Linuid Extraction, Gas Chrematographic/Mass
Spectrometric Mathod™
54 | 1,2-Dichlompepane Purge and Trap Gas Chromalographic/Mass
| Spectiometric Metiod™
55 | 1,3-Bichloropropane Furge and Trap Gas Chrormatosraphic/Mass
Spactromatric Mathod!™
56 | 1,3-Dichloropropena Puree and Trap Gas Chromatographic/Mass
Spectrametic Method™
57 | Bigldrin
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1 Liguid-Liguid Extraction, Gas Chromatographic
Method™

| 2) Liguid-Liguid Extraction, Gas Chromatographic/
Mazs Spectrometric Method'™

Liguid-Liquid Bxtraction, Gas Chramatographic/
Mass Spectrometric Method'™®

Purge and Trap Gas Chromatoeraphic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™!

| 19 Liguid-Liquid Extraction, Gas Chramatographic
| Method!

2} Liguid-Linuid Extraction, Gas Chromatoeraphic/
Mass Spectromiatric Mathad™

1] Liguid-Liguid Extraction, Gas Chromatographic
Methog™

2 Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectramettic Methiod™

1) Liquid-Liquid Extractian, Gas Chromatoeraphic
Method™

2} Liguid-Liguid E

stractio

, Gas Chromatographic!
Mass Spectiometric Method™

Liguid-Liguid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!
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48 | Diethyl phthalate Liguid-Liguid Extraction, Gas Chrormatographic/Mass
Spectrametic Method!
58 | Zd-Cimethylphenol Liguid-Ligquid Extraction, Gas Chrarmatographic/Mass
Spectrametric Methad™
60 | 28-Dintrophenct Ligpuid-Liquid Extraction, Gas Chramatograghic/Mass
Spectrometric Method!
61 | #8-Dintratoluens Llguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™
62 | 26-Dintromwluene Liguid-Llguid Extractlon, Gas Crwomatographic/Mass
Spectromatric Method!™
63 | Di-n-Cciyl phihalate Liquid-Liquid Extractlon, Gas Chrematographic/Mass
Spectrometric Mathad™!
& | Endosulfzn 1) Lieguic-Lioxsid Extraction, Gas Chromatographic
Method!"!
2) Liguid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrametric Method™
&3 | Encrin [ 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liepaiet-Lleid Extraction, Gas Chromatoeraphic!
Wass Spectrometric Mathod ™
66 | Fthylbenzens Purge and Trap Gas Chromatographic/Mass
Spectromietric Method™
67 | Flugranthene 1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method™
2) Liquid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
&8 | Fluorene 1) Liquid-Liquid Extraction, Gas Chromatographic
Methiod!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method™
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Method™
2) LY
g Ma
[——— . G
oMUk aARE Gk s Limi LD
70 Heptachlor epasade...
e
Ay mTunTY F%wmmed
B2 | Manganese 1) Digestion, Direct Air-Acetylena Flame fethad™
Z) Digestion, Electrothermal Atomic Absarption
Spectrometric Methad'™
3) Digestion, Induczively Coupled Plasma Method'?
B3 | Mercury Digestion, Cold-Vapar Atomic Absarption Spectrometric
Method®
B4 | Methamol Purge and Trap Gas Chiomatogragphlc/Mass
Spectremetric Method
85 | Methiosychlor Liguigh Liguidl Extraction, Gas Chromatographic Method
86 | Methyl bromide Purge ard Trap Gas Chromatographic/Mass
Spectrometric Methiod™
B | Methylene chloride Puree and Trap Gas Chromatographic/iass
Spectrometric Method™
BE | Z-Methylphenal Liguid-Liquid Extraction, Gas Chromatooraphic/Mass
Spectrometric Method™
B9 | 2-Mathylnaphthalene 1) Liepsid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
a0 | Methyl tert-butyl ether Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™
g1 | Maphthatene 1) Lignadd-Licgald Extraction, Gas Chrematogaghic
tethod'
2) Liquig-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
97 | Mickel 1) Digestion, Direct Air-Acetylene Flame Method®
2] Gigestion, Electrathermal Atomic Absorption
Spectrometric Method
3) Tigestion, Inductively Coupled Plasma Method™
93 | Nitrobenzena Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectromatric Method™!
94 | N-Nitrosodiphenylaming L
95 | N-Nitrosadi-n-gropylamine

T8 | Hexachloroethane Liguig-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
79 | Indena(l,2.3-cdipyrene Liguid-Liguid Extraction, Sas Chromatosraphic!
Mass Spectrometric Method™
80 | saphorone Liguid-Ligquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methad!™
Bl | Lead 1) Digestion, Direct Alr-Acetylene Flame Method
2} Digestion, Electrothermal Atomic Absorption
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PCE-1254
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57 | Pentachlorophenol Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method
98 | pH Electromeatric Method™
g% | Phenanthrene 1) Ligquid-Liguied Extraction, Gas Chromatographic
Method®!
2) Liquid-Liouid Extraction, Gas Chromatographic/Mass
Spectrometric Method!
100 | Phenel 11 Distillation, Chioroform Extraction Method™
2) Liquid-Liguid Extraction, Gas Chromatagraphie!
Mass Spectrometric Methad™!
101 | Pyrene 1} Liquid-Liquid Extraction, Gas Chromatographic
Method™!
2} Liguéd-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad™
| 102 | Selenium 1} Digestion, Hydride Generation/Atarmic Absorpticn
Spectrometric Method™
2} Digestion, Inductively Coupted Plasma Mathod™
103 | Silver Digestion, Inductively Coupled Plasma Method!
10d | Styrene Purge and Trap Gas Chiomatographic/Mass
Spectrometric Methad!
105 | 1,12, 2-Tetrachioroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!®
106 | Tetrachlomethylene Purge and Trap Gas Chromatoeraphic/Mass
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2) Liquid-Liguid Extracticn, Gas Chramatographic/Mass
Spactrometric tethoc™
109 | TPH (Ce- Cy) 1) Purge and Trap, Gas Chromatographic Method! 44
2) Purge and Trap, Gas Chromatographic/iiass
spectrometric Method™
150 | TPH (Cop— Cra) Separatory Funnel Liguld-Liquid Extraction, Gas
Chromatographic Method
1L [ TPH{C 15— Cag) Separatory Funnel Liquid-Liguid Extraction, Gas
Chromatographic Methad ™
112 | 1,28 Trichlcrobenzens Purge and Trep Gas Chromatographic/Mass
Spectrometric Method™
113 | 1,1,1-Trichioroethane | Puree and Trap Gas Chromatographic/Mass
Spectrometric tMathad!™
14 | L 52-Trichlorcethane Purge and Trap Gas Chromatographic/Mass
Spectrarnatric Method®!
115 | Trichlarcethylene Purge and Trap Gaes Chromategraphic/Mass
Spectramatrie Mathad™
116 | 24,5 Trchlarophenal Liguid-Linuict Extraction, Gas Chrematagraphic/
Mass Spectrometric Method™
117 | 24,5 Trichloraphenal Liguid-Liguld Extraction, Gas Chromatographic!
hass Spectrametric Method™
118 | 1,3 5-Trimethylbenzene Furge and Trep Gas Chromatoeraphic/Mass
Spectromatric Method™
116 | Vanadium Digestion, Inductively Coupled Flasta Method®
120 | Vinyl acetate Purge and Trap Gas Chromatowaphic/Mass
Spectrometric Method™
121 | Vinyt chioride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™”
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Spectrometric Methgd!™
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10 | Diowins/Furans Isekinetic Sampling™
11 | Hydrogen Chloride Isokinetic 5ampling, lon Chromatographic Methad™
12 | Hydrogen Fluoride Isekinatic Sampling, lon Chromatographic Method™
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
14| Lead 1) isckinetic Sampling, Digestion, Direct Air-Acetylens
Flame Method™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™
15 | Maneanese 1) isokinetic Sampling, Digestion; Cirect Alr-Acetylene
Flame Mettiod™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absarption Spectrometric Method™
17 | Nickel 1) Isokinetic Sampling, Digestion, Direct A-Acetylene
Flame Method™
2} Isokinetic Sampling, Digestion, nductively Coupled
Plasma Methgd™
18- | Cpacity Ringelmann's Method''!
19| Cwiddes of Nitragen 1) Absorption Sarmpling, Phenoldisulforic acid Method™ |
2) Instrumiental Analyzer Method™
20| Selenivm 1) isokinetic Sampling, Digestion, Hydride
Generation/Atamic Absorption Spectrametric Method™
2) Isgkinatic Sampling, Digestion, Inductively Couptad
Plasma Method™
21 | Sulfur Dioxide 1) Absorption Sampling, Barury-Tharin Titrimetric
Mthod®
2) Instrurierital Analyzer Methnd™
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Plasrna Method™
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2)isoedinetic Sampting, Digestion, Inductively Couplad
Plasma Method™

1} Isokinetic Sampting; Digestion, Direct Alr-Acetylene
Flarme Methad”!

2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

Instrurnental Analyzer Metheod™

Isakinetic Sampling, lon Chromatoeraphic Method™
1) lsokinetic Sampting, Digestion, Direct Air-Acetylene
Flarne Method™!

4 lsoiinetic Sampling, Digastion, Inductively Coupled
Plasma Methad™
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Flame Method™

2 bl Sampli
Pla:ﬁ =

10 Dicairs/Furar

i

P

AT

|
1

T

8

Aldrin

Antimany

Argenic

Barium

Beryltium

Cadmium

Chlordane

Chramium

| Generation/Atomic Absorption Spectrometric

| 3) Digestion, Flame Atamic Absarption Spectrametric

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic Method "4

2] Ultrasonic Extraction, Gas Chromatoetaphic
Method 42

Digestion, Inductively Coupted Plasma Method ™™

1} Waste Extraction, Digestion, Hydride

Methipd @4

2] Waste Extraction, Digestion, inductively Coupled
Plasma Methad™*'¥

3] Digestion, Hydrde Generation/Atarmic Absarption
Spectrometric Method! ™'

4) Digestion, Inductively Coupled Plasma Methog™ ¥
1) Waste Extraction, Cigestion, inductively Coupled
Plasma Methad®*3

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, igestion, inductvely Coupled
Plasmma Method 419

Z} Digestion, Inductively Coupled Plasma Method™
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1) Waste Extraction, igestlon, Flame Atomic Absorption
Spectrometric Method 241

21 Waste Extraction
Flazma Method'

Digestion, inductively Coupled

Method ™!
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10 | Chromium (Vi)

11 | Cobalt

12 | Copper
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3] Digestion, Flame Atomic Absorption Spectrametric
Method ™

4] Digestion, Inductively Coupled Flasma Method ™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method, Waste Extraction, Colofmetric
wiethod; Calculation1540

Z) Waste Extraction, Digestion, Inductively Couptad
Plasma Method; Waste Extraction, Colorimetric Methad;
Calculation™®14

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colarimetric Method;
Calculation ™44

) Digestion, Inductively Coupled Plasma Method;
Alkaling Digestion, Colorimetric Method,
Caloulation e

1) Waste Extraction, Colorimetric Mathod®'9

2) Mkaline Digestion, Coloimetric Method®t

1) Waste Extraction, Digestion, Inductively Ceupled
Biasma Mathod 4

2} Digestion, Inductively Counled Plasma Methad®
1) Waste Extraction, Digestion, Flarme Atormic Absarption
Spectrometrc Method?A49
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2] Waste Extraction, Digestion, Inductively Coupled
Plasma Mathog &1

3} Digestion, Flarme Atomic Absorption Spectrometric
Method!™é!

4) Digestion, Inductively Coupted Plasma Method™
1} Waste Extraction, Separatory Funnel Liguid-Uiguid
Extraction, Gas Chromatographic Methiod™ =

2} Uitrasanic Extraction, Gas Chrematesraphic
Methiod**
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3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"?

) Digestion, Inductively Caupled Plasra Method ™Y
5) Thermal Decompasitlon Amalgamation and Atomic
Absorption Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method 5

2) Ultrasenic Extraction, Gas Chigmatographic
Method %22

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*

2} Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flame Atemic Absarption
Spectrometric Method' 14

2) Waste Extraction, Digestion, Inductively Coupted
Plasma Method®4

3) Digestion, Flame Atamic Absorption Spectromaetric
Method ™

4) Dhemstion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Sunnel Liquid-Liquid
Extraction, Ges Chromatographic Method? 528

2] Ultrasenic Extraction, Gas Chromatographic
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16 | pOT 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®#22
2) Uttragonic Extraction, Gas Chrematographic
M.E't?ad““'}"
17 | Deeldrin 1)'Waste Extraction, Separatony Funnet Liguld-Liquid
Extraction, Gas Chromatographic Methad®##4
2) Ultrasanic Extraction, Gas Chrematagraphic
| Method
18 | Endrin 1) Waste Extraction, Separatory Funnel Liquic-Licuid
Extractlon, Gas Chromatoeraphic Method®*21
2) Ulerasonic Extraction, Gas Chromatographic
Meu.md.:r..?::
18 | Heptachlor 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chramatceraphic Methog™
| 2) Ubtrasonic Extraction, Gas Chromatographic
Mathod! 542
20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorotion
Spectrometric Mithed™ 1%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®8
3] Digestion, Flame Atomic Absorption Spectrometric
tethod!" 1Y
4] Digestion, inductively Coupled Plasma Methad™
21 | Lindare 1) Waste Extraction, Separatory Furnel Liquid-Liquid
Extraction, Gas Chramatographic Method®* ™
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Method!!®#
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Extraction, Gas Chramatngraphic/Mass Spectrometric
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Spectrometric Method 2
28 |pH Flectrometric Method ™24
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1) Waste Extraction, Digestion, inductively Coupled
Plasma Method 51

2) Digestion, inductively Coupled Plasma Method ™
1} Waste Extraction, Digestion, Inductively Coupled
Plasrma Method *51

2} Digestion, Inductively Coupled Flasma Method ™3
1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method##2
2) Ultrasonic Extraction; Gas Chromatographic
Method "™

1) Waste Extraction, Puree and Trap, Gas
Chromatographic/Mass Spectromatric Method ™
2} Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!*#*

1) Waste Extraction, Digestion, Inductively Coupled
Plasra Method ™1

2) Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 2419

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4

3} Digestion, Flame Atomic Absorption Spectrometric
Method ™9
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4) Digestlon, Inductively Coupled Plasma Method™™
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1} Ultrasonic Extraction, Gas Chromatographic
Methed"7#

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectremetric Method 22
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Ultrasonic Extraction, Gas ChromatagraphicMass
Spectrametric Methoghe=!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 2

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 225

Purge ard Trap, Gas Chromatographic/Mass
Spectrametric Method 3

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methad!!

Ultrasonic Bxtraction, Gas Chroratographic/Mass
Spectrometric Method"? 2

1} Digestinn, Flame Atomic Absarption Spectrometric
Methad™

2) Digestion, Inductively Coupted Plasma tethod ™

Ultrasonic Extraction, Gas Chromatographic/Mass
sl

Spectrometric Metho
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method2™
Purge and Trap, Gas Chromatographic/Mass
Spectromnetric Method >
1} Uitrasonic Extraction, Gas Chromatographic
Methipalna
I 2) Ultrasanic Extraction, Gas Chromatosraphic/fass
Spectrametric Method?
Ultrasonic Extraction, Gas Chromatographic/Mass
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WMethid!102

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectimistric Method! 024

1) Ultrasonic Extraction, Gas Chromatograghic
Method 122

2] Lltrasonic Extraction, Gas Chromategraphic/iass
Spectrometric Method!! 224

Digestion, Inductively Coupled Plasma Method ¥
1) Cigestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™
) Digestion; Inductively Coupled Plasrma Method ™'

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog %

Digestion, Inductively Coupled Plasma Method™*
1) Ultrasonic Extraction, Gas Chromatographic
Methad!0%

2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method! "2

Purge and Trap, Gas Chramatoganhic/Mass
Spectrometrc Methead! 5
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Methoghe?d
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Spectrometric Methog 424!
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Method"™
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Purge and Trap, Gas Chromatogrephic/Mass
Spectrometric Methog!'*3%
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Spactrometric Mathod!!%200

1] Digestinn; Fiame Atomic Absargption Spectrometrlc
Metnad

2) Digestion, Inductively Coupled Plasma Methiod™
1} Digastlon, Flame Atamic Absorption Spectrarnetric
Method; Alkaline Digestion, Colorimetric Method:
Calculation! #1181

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Calorimetric Methad;
Caleutation ™l

Alkaline Digestion, Colormetric Method™*!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method"**

) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method !

Extraction, Distillation, Colorimatric Methag ™72
Ultrasanie Extraction, Gas Chiomatoeraphic Method®™
1) Ultrasonic Extractlon, Gas Chrormatographic

Method! 4

2) Utrasonic Extraction, Gas Chiomatioetaphic/Mass
Spectrometiic Method!1

1} Ultrasenic Extraction, Gas Chtomatogrenhic
Method"™
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Spectrometric Method "%
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Spectrometric Methaod %
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43 | Den-butyl phthalate Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method"™ ™
44 | 1,2-Dichlarobenzens Purge and Trap, Gas Chromategraphic/iass
Spectrametric Method 25
45 | 1,3-Dichiorobenzens Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method 22
4& | 14-Bichlorobenzens Purge and Trap, Gas Chromatagraphic/Mass
Spectiometric Mathod %
47 |-3,3-Dichlerobenzidine Ultrasonic Extractlon, Gas Chromatographic/Mass
Spectrametric Methad*#!
48 | 1,1-Dichlorosthane Purge and Trap, Gas Chrornatograghic/Mass
Spectrometric Methad
49 | 1 2-Oichloroethane Purge and Trap, Gas Chiematographic/Mass
Spectromietric Method!! 5
50 | 1,1-Oichloroethylens Purge and Trap, Gas Chromatographic/Mass
Spactromatric Method
51 | eig-1.2-Dichloroethylens Puree and Trap, Gas Chromatographic/Mass
Specttametric Method! 44
52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometiic Method !
53 | 2.a-Dichicrophenol Ultrasonic Extraction, Gas Chromatographic/fass
Spectrometic Method ™2
54 | 1,2-Dichlorpopane | Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 5!
55 | 1.3-Dichleroprogane Puree and Trap, Gas Chromatographic/Mass
Spactrometric Method
56 | L3-Dichlomopropene Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method'*4
57 | Dieldsin 1) Ultrascnic Extraction, Gas Chromalographic
Mmhod""““
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometilc Method
58 | Diethyl phthatate
2
59 | 2,8-Dimethylphzncl lJ\hmmﬁﬂgué&!&E Hass
| | Spectrometric Method = = 1T,
£0 2 8-Dinitrophenal..
oo
ERtT il TR
71 | Hexachlorobenzens 1} Ultrasonic Extraction, Gas Chromatographic
Wethaod! e
2} Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methog %24 |
12 | Hexachlore-1,3-butadiena Purge and Trap, Gas Cnromatographic/Mass
| Spectrometric Methad 324
| 73 | n-Hexang Purge and Trap, Gas erlruﬂjamgraphicﬁ\.“laas
Spectrometric Methed" ™
74| of-HCH 1) Ultrasonic Extraction, Gas Chromatographic
| Method! b
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog! %28
[ERRN R 1} Ultrasonic Extraction, Gas Chramatographle
ethod Hhe
2} Ultrasonic Extraction, Gas Chromatographic/Mass
| Spactrometric Methog 424
76 .Iy. HCH 1) Ultrasonic Extraction, Gas Chromatographic
[ _\,‘emod!lczl
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method ™%
77 | Hemachlorocyclopentadiens | Ultrasonic Extraction, Gas Chromatagmphic/Mass
Spectrometric Methad!™
78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatogmaphic/Mass
Spectrometric Method!!*#
1% | Indeno{1,2,3-cdlpyrene 1) Ultrasonic bxtraction, Gas Chromatographic
MethodH b
2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrametric Method 228
B0 | lsophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2
B1 | Lead 1) Digestion, Flame Atomic Absorption Spectromatric
Method™H
| B2 | Manganese
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Endirin
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Heptachlor

Heptachlar epoxide

| 21 Ultrasenic Extraction, Gas Chromatographic/Mass

Utrasenic Extraction, Gas Chiomatoeraphic/ass
Spectrometric Method!928
Uktrasonic Extraction, Gas ChromatographiciMass

| Spectrometric Methog®28

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectromistric Method e

Wtrasonic Extraction, Gas Chromatographic/Mass
Spectrometrit Method!13%

1) Ultrasonie Extraction, Gas Chromatographic
Methog"#

Spectrometric Method 24

1) Ultrasenic Extraction, Gas Chramatographic
Methog!0#

2y Uitrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Methad! ™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22

1) Ulerasonic Extraction, Gas Chromatographic
Method!"#

2) Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectiometric Method! %24

1 Ultrasonic Extraction, Gas Chromatoeraohic
Method! 2T

2) Uttrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Methaod! 224

1) Ultrasonic Extraction, Gas Chromatographic
Method "

2} Ulirasanic Extraction, Gas Chiomatoeraphic/Mass
Spectrometric Method!1 9

1) Ultrasonic Extraction, Gas Chromategraphic

Method™™#
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Methanol
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Methyl bromide

Methylene chloride
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| Methyl tert-butvl ether
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| 1) Digestion, Cold-Vapar Atomic Ahsf)rg\l;nn
Spactrometric Method 'S

2) Digestion, Inductively Coupled Plasma Method! ™ |
3) Thermal Decomposition Armatgamation and Atemic
Apsarption Spectiometric Method'™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!*2%

1} Ultrasonic Extraction, Gas Chromatographic
Methodi®2

2} Ultrasonic Extraction, Gas Chromatographic/fass
Spectramatric Method!'"44

Purge and Trap, Gas Chrcma:cgrapm:."Mass
Spectrometric Method! 4

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Methogh 2!

Ultrasenic Extraction, Gas Chrarnatographic/Mass
Spectrometric Method' %

Ultrasonic Extractlon, Gas Chromatographic/Mass
Spectrometric Methegd! 0

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' %1

1) Uitrasonic Extraction, Gas Chrematographic
Methog1628

E) Ultrasonic Extraction, Gay Chromatographic/Mass |
Spectrometric Mt |
1) Digesti
Method'
2] Digestion, inductively Coupled Flasma Method!™ ™
Ultrazanic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 344!

Flame Atormic Absorption Spectrometric

Ultrasonic Extraction, Gas Chenmatosraphic/Mass
Specirometric Methad#

AINTTED ANALYST A0 E=i1TT NG
CORBULTANT COMPANY LIMTED

96 Polychiorinated Bigheryls...



Thiparporn
Stamp

Thiparporn
Stamp

Thiparporn
Stamp

Thiparporn
Stamp


s
i ARty Fanwsh
96 | Polychlorinated Biphenyls 1) Ultrasanlc Extraction, Gas Chromatoeraphic
- Azocior 1016 thsthod 57
- #roclor 1221 2) Ultrasonic Extraction, Gas Chromatographic/tass
- Aroclor 1232 Spectrometric Method ¥

Arcclor 1242
- Aroclor 1248
- Aroclor 1258
- Araclor 1260

Polychlorinated Biphenyls Ultrasonic Extraction, Gas Chromatographic Methg\ "
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- 2,2 5,5 - Tetrachlorokipheryl
- 2,388 Tetrachlorobipheryl
< 2,2.3485
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|- 233,46
Pentachlorakiphenyl
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112 | 1,11-Trichlarosthane Purge and Trap, Gas Chromatoaraphic/Mass
Spectrometiic Mathod 24
113 | 1.1,2-Trichlorosthare Purgs and Trap, Gas Chromatoeraphic/Mass
Spectrametric Method 251
114 | Trichloresthylens | Purgs and Trap, Gas Chromatographic/iass
‘ | Spectrometric Method"
115 | 2,8,5-Trichlarophenal | Uktrasenie Extraction, Gas Chromatographic/Mass
| | spectrometric Methad!125
116 | 2.4,6-Trichlorophensl Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method! 4
1ur | 1,3,5-Trimethylbenzene Putge and Trap, Gas Chromatographic/Mass
Spectimmetric Method %4
118 l Vanadium Digestion, Inductively Coupled Plasma Method™
119 | Vinyt acetate Purge and Trap, Gas Chiomatoeraphic/Mass
Spectrometric Methag
120 | vinyl chloride Purge and Trap, Gas ChromatagraphicMass
Spectrometric Methiad!
121 | m-Xylene Purge and Trap, Gas Chromatographic/iass
Spectrometric Methad!
122 | o-Myiene | Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Methed ™!
123 | p-Xylene Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method &
124 | Xylene {Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometiic Method ™5
125 |Zinc 1} Digestion, Flame Atomic Ansorption Spectremetric
Method™"
| 2) Digestion, Inductively Coupled Plasma Method ¥
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57 | Pertachlorophenc! Ultrasetic Extraction, Gas Chromatographic/Mass
Spectrometric Method 228!
98 | Phenanthrens 1} Ultrasonic Extraction, Gas Chrematographic
Method!o2!

| 2) Ultrasonic Extraction, Gas Chromatographic/Mass
| Spectrametric Method!!%.

99 | Phenot ultrasonic Extraction, Gas Chrormatoeraphic/ass
Spectrometric Methad 220

100 | Pyrena 1) Ultrasanie Extraction, Gas Chromatographic

| Method!429

2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Mathad! 1220

101 | Selenium 1] Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!

2) Digestion, Inductively Coupled Flasma Method™ ¥

102 | SHver Digestion, Inductively Coupled Plasma Matheod! ™

103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathad! 29

104 2-Tetrachloroethane Purge znd Trap, Gas Chromatosranhic/Mass
Spectrornetric Method! ™

105 | Tetrachioroethylene Furge and Trap, Gas Chromatographic/iass

[ Spectrometric Method 2
106 | Toluene :

2 and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method

107 | Toxaphene Ultrasoriic Extraction, Gas Chromatagraphic Methiod 927

=

108 | TPH (CyCa) 1} Purge and Trap, Gas Chramatographic Methad 220
2] Purge and Trap, Gas Chromatographic/Mass

109 | TPH (Coalrg)

i i T M,
10 | TPH (G Gsd \Jltmmmﬂﬁﬁ ,Qromalogranhgkdemod'

111 | 1,248-Trichlorobenzens Purge and Trap, Gas Chromatoeraphic/Mass
| | Spectrametric Mathod!!## =

112 11, 3-Trichloreethane..
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4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017

5, United States Environmenital Pratection Agency. Standards of Performance for
New Stationary Sources, 40 CFR 80, Appendix A, 2019,

& United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-848, 1557,

7. United States Environmental Protection Agency. Test Metheds for Evaluation Salid
Waste Fhysical/Chemical Methods, Acid Digestion of Sediments, Sludees, and Sails,
SW-846 Method 3050B, 1996.

8, United States Erwvironmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium,
SW-846 Method 30604, 1996

9. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
Waste 3. Physical/Chernical Metheds. Separatory Funnel Liquid-Liquid Extraction, SW-B46
Method 3510C, 1564,

10, United States Enwironmentzl Protactisn Agency. Test Methods for Evaluation Solid
Waste Physical/Chamical Methods, Ultrasonic Extraction, SW-Bdé Method 3550C, 2007,

L1 United States Environmental Protection Agency, Test Methods for Evaluation Solid
Viaste Physical/Chemical Methods, Purge and Trap for Aqueous Samples. SW-846 Method
5030, 2003,

12: United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Clesed Systern Purge and Trap and Extraction for
Volatile Oreanics in Soil and Waste Sample. SW-846 Method 50354, 2000,

13, United States Environmental Protection Azercy, Test Methods for Fvaluation Salid
Waste Physical/Chemical Mathods, inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Mathod 60100, 2014,

14, United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods Flame Atomic Absarptian Spectrophotometry, SW-848
Method T000B, 2007

15 United States Environmental Protection Agency, Test Methods for Evaluation Salid
Waste Phys \_?&/Chl.‘l'[!lccl M._tno:lf Arseni Gaseous Hydrid)
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16. United States Ervircnmental Protection Agency, Test Methads for Evaluation Solid
Waste Physical/Chiemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992

17, United States Ervironmental Protection Agency. Test Methods for Evaluation Soiid
\Waste Physical/Chermical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 74704, 1954,

18, Unlted States Environmental Protection Agency. Test Methods for Evaluation Solia
Waste Physical/Chernical Methods, Mereury In Solid or Semisolid Waste (Manual Cold-
Vapor Technique), SW-846 Method 74718, 1598

15, United States Environmantal Protection Agency. Test Methads for Evsluation Solid
Waste Physical/Chernical Methods. Mercury in Solids and Solutiens by Thermal
Decomposition, Amalgamation, and Atomic Absarption Spectrophotometry. SW-Ba6
Method 7473, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Prysical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1594,

21. United States Ernvironmental Protection Agency. Test Methods for Evaluation Sciid
Waste Physical/Chemical Methods, Monhalogenated Organics Using GC/FID. SW-846
Method BO150, 2003,

22. Unfted States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods, Organochlorine Pesticides by Gas Chromatography.
SW-846 Method BOB1B, 2007,

23, United States Environmental Protection Agency, Test Mathods for Evaluation Sotid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method B0B2A, 2007,

24, Unilted States Enwirorimental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980,

25, United States Frndronmental 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, Uriited States Ervironmental Protection Agericy. Test Methads for Evaluation Sotid
Waste Physical/Chemical Metheds. Semivotatile Organic Compounds by Gas
Chromatoeraphy/Mass Spectrarmetry. SW-846 Method 8270E, 2018,

27, United States Environmental Prmmmd g Solid
Waste Physical/Chemical Methods, Chlorinated 5 s
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28. United States Ervironmental Frotection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distiliation. SW-846
Method 2010C, 2008

25, United States Envirenmental Protection Agency, Test Methads far Evaluation Solld

Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Sollds and Oils. Sw-
B45 Method 5013A, 2014,

30, United 5t

rvironmental Protection Agency, Test Methieds for Evaluation Solid
‘Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotomaetric Procedures. SW-886 Method 9014, 2014,

31, United States Enviranmental Protectlon Assncy, Test Methads for Evaluation Solld
Waste Physical/Chemical Methods. pH Electrometric Measurement, SW-846 Method
9040C, 2004

32. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physlcal/Chemical Methods, Seil and Waste pH, SW-846 Method 90450, 200

il

% i‘iumgﬂfﬁ’.

COMSULTANT COSRMKY LiMiTED

wo el fumfolvimy nalarsne i Tie o bans bk #8 B eced


Thiparporn
Stamp

Thiparporn
Stamp


