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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Jiranatee Associates Co., Ltd. CO-004-66 12 Jun 23 11 Jun 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 1270
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -
1201778106
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM22387035
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 22032023 22 Mar 23 21 Mar 24 -
CM22387036
8 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 07032023 4 Apr 23 3 Apr 24 -
1201778112
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
1201778115
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
1201778114
12 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
13 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -

1201778117




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 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201778118
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 4gi UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1201497730
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 178/23 10 Apr 23 9 Apr 24 -
2111DR0O052
18 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058
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 |Carbon Dioxide Analyzer Carbon Dioxide Teledyne API 360E UAE Consultant Co.,Ltd. 04072023 14 Jul 23 13 Jul 24 -
145
21 |Carbon Dioxide Analyzer Carbon Dioxide Teledyne API 410i UAE Consultant Co.,Ltd. 04072023 14 Jul 23 13 Jul 24 -
1162850027
22 |Carbon Dioxide Analyzer Carbon Dioxide Teledyne API 410i UAE Consultant Co.,Ltd. 28072523 28 Jul 23 27 Jul 24 -
1191543060
23 |Standard Gas Carbon Dioxide Linde 3805/21 Linde 145168 1 Sep 21 31 Aug 25 -
90167449
24 |Sound Level Calibrator Calibrate Sound Level Meter Svantek Sv35 Innovative Instrument 23-ACT-114 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 44783 Co.,Ltd.
25 |Sound Level Meter Laeq 24 hourss Lamaxe Lasor Laan Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
Annoyance Noise 0007311
26 |Sound Level Meter Laeq 24 hourss Lamaxe Lasor Laan Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -
Annoyance Noise 0007312




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 26 hourss Lamax Lasor Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023002738 24 Mar 23 23 Mar 25 -
Annoyance Noise 0007313
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JMRANATEE ASSOCIATES COLLTD, JMC}M.;:;: Loyl ITRANATEE ASSOCIATES COLLTD
:‘f”&,ﬁ: NSC - TISI - TI5 17025
liranantes fssociabes Co, Lt ABRA Lo
S5, 6773536 CALIBRATION 0367
Petchkasem 7,7/L, Ad. Wathapra, Banghoioya, Flow measurement labaratory Continuation of Certificate of Calibration Number CO-004-65 Page 2 of 2 Pages
‘Banghok 10600 (Thakand) Cafibration services department. ol ' -
Tel: +5602680812
Mobile: «66863509453
E-mal: [nac-cabbration@jranates com
‘Wish sie: www. jranatee com
CERTIFICATE OF CALIBRATION TIL NN}
The Ordfice gas flow device was calibrated by dinect camparison methad with the Standard Ratary Displacamant Meter (Roats Meter), The Humid ait was used as a
P T Page 1072 Pages mediurm in the system. The standard conditions are 25°C (29815 k) and 760 makig for standard and i
cind od ld s Colwtion procesrs: Table 1: The results af  Standard callratian data
PMANUFACTURER + Andersen Instruments The Oriflcs gas flaw devics was effbrotig ogalyst | Flaw rate Pressure | Temperature | Temperature | Ap_meter | Ap Orifice seandard Flow [0,]
MOGEL/TYPE G5 Standard Rotary Displacement Meter (Roats Plate Pa] It [Tm] v
SERIAL NUMBER 1270 MJ.-?MEEWQ“?«?;LMT Ngrood | m'fmin mimHg ] ': mmbg im0 i
wizs used o5 a callbvatian .
1D NUMBER + UAE.ANV.009/2542 g 1 0705 755 787 417 348 a7.400 1708 1305 0,661
CONDITION AS-RECEIVED  Used item Traceabiity: 2 sy 755,848 2395 2354 51522 3303 Lgz7 0.930
CUSTOMER  United Anshyst and Enginesring Consultant Co,, Lid, This cevtficate pravides o tralisbiiey of The 3 1119 755,810 2339 2258 35,502 4448 2409 1.068
#1 Sai Udomsuk 41, Sukhumyit Rosd, Bangehak, PR ] 4 1170 755.752 342 0z 26462 4999 235 1131
Banghok 10260 samcgdenasd 1 reot e of the istamatiorst 5 | 1.425 755,661 352 PERT] 26,582 7481 278 1376
systerm of units (51) through the VEL [Netional
RECEIVED DATE 102 Jun 2023 Metrology Insitute of Netherfonds] via Certificate Sloge fu: 1.98581
MEASUREMENT DATE +12 Jun 2023 number: 62211601 vaskepb{il: P
1SSUE DATE +12 Jun 2023
of Measurement: Carrelation coafficient {r]: 0.99984
The reported uncertminty of measurement is baved ] "
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by o Uncertabrty {4=2): 0Ms  m'/min
Amblent condiion in the laboraiony are as follow: VARG Nocksy Ja, WRJEH 1ok temial
Tt 230430 © hstribution corresponds fo o coverage probobiity
. : f i 955, The stondard :
Relative Humi 15502150 wAH . i " L
ey ; bas in Table 2: The results of @ actusl calibration data
Atmaspheric Presstre 10104 10 hPa Evhution of mrmsirment
data - Guide to the expression of uncertainry in Flaw rate Prossung Temperatire | Tempersture | Ap meter | Ap Ovifice Standard Flow [(2]
i ' Plate [Pa] [Tal [Tem] ¥
CALBRATION CONDITION: m'fmin mmbg c b kg 0 m"fmin
Preconditioning : 24 hours at smbient conditions, 1 ars 755.787 2417 2348 47.401 1.708 0.820 0.663
Messurement Condition - age during are 233 °C 2 0999 755,848 FEL) 2354 51522 3383 1158 0532
3 1119 755,810 2,39 2298 35.502 4448 1321 1,068
4 1170 755,752 B4 302 26.462 488 Laol 1131
NOTED: It walld ity p A amd S— [ 1425 755,681 .52 212 26502 7.431 1.708 1377
Slane [r]: 124382
TABULATION OF RESULTS:
Intarcap (5): -0.00854
The taitle on next page give the measured values. wi
Correlation caefficient [r): 0.99384
Uneertainty [& = 2): 0015 m'/min
J 7 ***End of Certificate of Calibration®**
IRANATE ASSOCIATES €, |
Calibrated by vt N
Mr. Parinya Booncharoen i
L1 Mir. Sorawit Thachatad Calibration Departmant Manager Ll

RANATE ASSOCIATES 0O,
BT Miss Jittraparn Lertsamghal

tenaslupugy

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

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2717-3000-24 FAX. (-2719-94%4

Cert.No.: 23P1401
Page: 2of 2
Certificate Ne. : 23P1401

Page: 1of 2

Certificate of Calibration
Bange ; 0 inH,O to 35 inH;0
Scale Interval ; 0.1 inH;O( The Fifth Estimate )

Result of calibration:- Without adjestment

Increasing Pressure

Equipment : U-Tube Manometer
PR D This certificate may not be reproduced other than in full UUC Indication
Y . wxcept with the price writien approval of the head of Acsibil asaiits | Hitiartaiis % s Enor
Modsl : 1221-36-WiM Corporate Sarvices 3: Equipment Callbration and Testing Services. {inH,0) (inH.0) (inH;0) {inH,0) {inH;0)
Serial No.: - 0.00 0.00 0.00 0.00 0.00
2,00 1.00 -0.98 1.98 0.02
z AE EFM.022/2560
e 5 4,00 2.00 -1.98 3.98 -0.02
Condition As-Received: Used Item 500 300 208 598 002
Received Date: 26 April 2023 8.00 4.00 -3.98 7.98 -0.02
10.00 5.00 -4.98 0.98 -0.02
Calibration Date: 09 May 2023 12.00 .00 600 12.00 0.00
14.00 7.00 700 14.00 0.00
Reference: 2304-0703WSC Submitted by:  United Analyst and Engineering Consultant Ce.,Lid. T hite P 18.00 0.00
Ambient Temperature: | 23 * 2 ) °C 18.00 2.00 8,00 18.00 0,00
i Road. chak, s
Relative Humidity: (50%15)% 81 8ol Udomeuk 41, Buldwrmit Rosd, Bangchal 20.00 10.00 10.00 20.00 0.00
Phrakhanong, Banghok 10260 22.00 11.00 -11.00 22.00 0.00
Atmospheric Pressure: 1010 mbar 24.00 1202 -12.00 2402 0.02
S i NN Dt 26.00 13.02 -13.00 26.02 0.02
Pcpegure st The oalluaton e el s s 28.00 14.02 -14.00 28.02 0.02
Standard rding to in-house cali CP-P04, using * DKD-R 6-1 ; Calibration of Pressure 20.00 =i Mo 30.04 0.04
Gauges, Editien 032014 ° as a gukdsiines. 32,00 16.04 4800 32.04 0.04
Condition of thi ion 34.00 17.02 -17.00 34.02 0.02
: 18. -17.96 35.96 0.16
1.Refarence standards instuments : 35.80 £.00
Joytnimant L] Serial No. Certlficate No.  Due Date The uncertainty of measurement was £ 0.11 inH;0
1) Prossure Calibrator PCADBR 1189 MP-0137-22 24 Aug 2023 *UUC = Unit Under Calibration

* AP = High-port side - Low-part side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
bya ge factor k=2, ing a level of confi aof i 85 %.

2.This result of calibration was made on requested al the point specified by customer,
3. Scale and conversion factor is 1 kPa = 4.0146283 inHaO

4.This instrement was used clean air and ofl a5 prassure media,
5.This instrument was ealibrated by applied pressure 1o high-port (+) side and low-port () side open to atmospheric pressune.
B, This instrument was installad in vertical arientation and fop of the pressure port was usad as the reference level,

-ala-

7.The cartificate is valid only 1o the ilem calibrated on date and place of callbration.
B.This Cerification is traceable to the International System of Unit maintained through:-
_National Institute of Metrology Thailand (NIMT)

i Atepel P
[ | Phalinea Prabpaipal

[ ] Sura Suwannasri

Aftagel Panurach

Suwil Aussarres
11 May 2023

Calibrated by :
Issue Date :

: Attzpel F
tenaslunugy tenaslununy
B 0314241 a 1160340




CORPORAT Yoe A
5341 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Sm=nd

Certificate of Calibration

ATy
TECHNOLOGY PROMOTION ASSOCIATION (T LAND-JAPAN) —
£ SERVICES 3: EQUIFM T CALIBRATION AND TESTING SERVICES  FWESSAPHE

e

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NEC-TELTISIT0IS

CALIBRATION 880

Certificate No. : 23P1B55
Page: 1aof 2

Equipment : Anaroid Barometar
Manufacturer: Barign This cenlificale may not be reproduced ather than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calbration and Testing Services.
Serlal No.: =
10 No.: UAE ANV 122/2550
Condition As-Received: Usad ltem
Raecelved Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0019WSC Submitted by:  United Analyst and Engineering Consultant Co. Lid.
Ambient Tomperature: {23 + 2 ) °C
Relative Humidity: (502 15)% 81 Soi Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanong, Banghok 10260
Atmospheric Pressure: 1007 mbar
Procedure used: The lion was by direct rmelhod against Pressure Measuring Instrumants
Standard 10 in-house CP-P10, using " DKD-R 8-1 ; Calibration of Pressure

Cert.No.: ZIP1855

‘Gauges, Ediion DX2014 * as a guidelines.
Conditign of this result of calibration
1.Reference slandards instruments :

Instrument Modgl Serial No. Certificate No. Dus Date
1) Standard Baromatar DP1142 1422505046 MP-0084-23 03 May 2024

2.This instrument was Installad in vertical orientation and center of the dial was used as the refarenca laval.
3. This result of calibration was made on requested at the point specified by customer.
4. This result of calibration instrument was in absolute pressura.
5.Thig instrument was wsed clean air as pressura madia.
6.Tha cartificata is valid only fo the lem calibrated on date and place of calibration.
7.This Certification is iraceable to the International Systern of Unit maintained through:-
-Mational Institule of Metrology Thalland (NIMT)

Aptapel I
| |Phalines Praspaipal

[ 1Sura Suwannasri
yfnuapul Panurach

Calibrated by :  Suksan Khankaew
Issue Date : OB June 2023

Approved Signatory ;

tenaslupugy
5 0316955

T,
el P
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %&
CORPORATE SERV 3: EQUIPMENT CALIBRATION AND TESTING SERVICEs  SIGENE
3 - o . YN
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10350 %7
TEL. 0-2717-3000-28 FAX. 0-2719-0484 -

NACTISTHATEIS
CALIRRATION 300

Certificate No. : 23H1201
Page: 1of 2

Certificate of Calibration

Equipment : Dial Therme-Hygrometer
Manufacturer: Barigo This cenificate may nat ta repraduced cthar than in full,
‘except with the prior written aporoval of the head of
Model : - Corporate Services 3 Equipment Calibration and Testing Services.
Serlal No.: g
ID No.: UAE EMAZ.014/2555

Condition As-Recelved: Used ltam

Received Date: 26 May 2023
Calibration Date: 30 May 2023
10 06 June 2023
Refarence: Z305-0918WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambient Temporature: {25 £ 3] °C

(50+20)% B1 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, — Bangkok 10260

Relative Humidity:

Procadure used: ‘Calibration wera conducted using in-house calibration procedurs CP-HOZ2 according to comparison

Page: 2of 2
Result of Without Range : 980 hPa 1o 1030 hi'a
Eunction:- Absolute Pressure Scale Interval : 1 hFa { Tha Fifth Estimate |
Increasing Prassure
[Agpied Pressure (hi*a) 658,50 | 96859 | sa0.35 | 90.38 | 1001.01] 101115 | 1020.94 | 1031.45
UUC* Indication (hPa) 960.0 870.0 B880.0 960.0 1000.0 | 10100 | 1020.0 | 1030.0
Emoe (hFa) 1.50 0.41 -0.35 -0.39 -1 -1.18 .54 -1.45
Pressure
| Appled Pressure (hPa) 1031.45 | 102161 | 101216 | 1002.38 | 98217 | 962.20 | S70.68 | 858.32
UUC* Indication (hPa) 10300 | 10200 | 1010.0 | 1000.0 | 980.0 8800 870.0 860.0
Error (hPa) -1.45 -1.81 218 -2.38 -217 -2.20 069 0.68
Tha uncestainty of measurement was £ 0.30 hPa
* LUC = Unit Under Calibrataon
The repeetad uncartainty of measuremaent was based on a standard uncertainty rmulliplied
by & coverage factor k = 2, providing & level of confidence of approximately 95 %
-o0o-
)i#a-ﬁolf 4

ienaTsiapyA

Cert. No.: 23H1201

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measursment
Reference Standard uuc* Uneertainty
Temperature Humidity Reading Error of Measurement

°c) (%R.H.) (%RLH.) (%RH.) (£%RH.)

250 40.1 55 14.9 16

250 60.0 ;3] 6.0 17

25.0 B0.O 78 20 1.9

Result of Calibration:- After Adjustment

Function: Humidity Measurameant
Reference Standard uuct Uncertainty
Temperature Humidity Reading Error of Measurement
{*C) (%R.H.) (%R.H.) (%R.H.) (%R.H.)
250 401 46 58 1.6
25.0 60.0 (:4] 0.0 1.7
250 800 T2 -B.0 1.9

Result of Calibration:-

Without Adjustment

with standard chilled mirror sensor for hurmidity function and wilh standard
prabe for function into humidity / temperature chamber.
Condition of this result of calibration
1.Reference standards insirurmants
Instrument Masdel Serial No. ificate N Due Date
1) Hygro-M2 Dew Point Manilor 5112 360185 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The corificate is valid enly fo the Hem calibrated on date and place of calibration.

A.This Certification is fraceable to the International Systern of Unit maintained through:-
-Mational Institute of Standards and Technology (NIST) , The United Stales of Amarica
-Tachnolegy Promotion Assoclation (Thalland-Japan), NSC-ONSC Accradited No. Calibration D008

At

[/ Crakrit Waswwanjua
[ ]Pornthippa Tameyakul
| ]vipomn Tentiyawuti

Calibrated by :  Somchal Dumwor \pp
Issue Date - 07 June 2023

tenaslunuRy
B 0316275

Function: Temperature Measuremant
Standard uuc* Uncertainty
Temperature Reading Error of Measuremant
"C) (°c) °C) (£°C)
19.987 200 0,013 07z
30.016 300 -0.018 orz
30.944 300 -0.844 o072

uuc* : Unit Under Calibration
The reporied uncertainty of measurement was base on standard uncartainty multiplied
by ge factor k = 2,00, providing laval i 95%.

-allo-
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United Analyst and Engineering Consultant Co., Ltd.
. Phrakhanong, Bangkok 10260

msuk 41, Sukhumvit Aoad, Bang
26 Fax 0 2763 2800 www.useconsultant.com E-mall: vae@uaeconsultant. com

I 3 Soi

eousswr pumsn 181 0 2762

MULTI-POINT GAS TEST REPORT
MULTI-POINT GAS TEST REFORT

Test Date Jan 24,2023 Test Date :Jan 9,2023
‘ast Da :Jan

i Equipment : Gas Analyzer (NOz) Model : 42
Equipment : Gas Analyzer (NOz) Model : 420 S _ . =
: herma Scientific Serial Number : CM223870.
Manufacturer :  Thermao Scientific Serlal Number : 1201778106 Thamactwer mo oenth
§ il Standard Gas Concentration
Standard Gas Concentration Dilutor Detail o (5001 PPM Thermo Sclentific
sartific Sulphur Dicwide (S0z) 44.58 P 5C

Sulphur Diceide 44,68 PPM  Manufacturer Thermo Scientific 3 gl 4 9

{ - Cide (NOY 5.04 PRM i
Nitric Oxide (NO) 45,94 PPM  Model 146i :I:-I;lt f’c |d’CIlI ‘_Ic ) :‘ i e

e (CHa) PPM  Serial Number : 1180540071 S T E
Carbon Monoxide 964.8
Carbon Mofced 93“"2 Cylinder No. : ERD143262
> i 55012132206; Expiration Date Jun 21,2024
Jun 21,
Multi-point gas test data

Multi-point gas test data = =

Analyzer Reference Value (ppb) Adin)yzar Daphuy Difference Error | Percent Error [% Error ]
Reference Value (ppb) . Difference Error |Percent Errar| [ Error ] i I (ppb)

Display (ppb) oo ) 02 030 020 0.20
I 0.0 0.00 —1 o 100.0 1 0.50 1 0.50 0.50
| B 1.60 40.00% 200.0 2007 0.70 | 0.35
] 1.20 50.00% 300.0 300.9 0,90 | 0.30

1.30 50.00% 200.0 200.0 0.00 | [
[ galic Remark : Measuring Range 500.0 ppb Awerage Difference (%) | e |
Remark : Measurig Range  500.0 ppb Average_Difference (%) ptable Limk + 5%

Acceptable Limie & 5%
T i Multi-Point Gas Test Chart |

= |
8 3 i | S . £ |
i e S - |
:
# | i | ] | 5
& - g
g K | 3
= 4
2 . =5 { {
i3 | | } 0 0 180 200 250 300 450
1 0 00 i) 350 Reference value (pp
Reference value |ppb) —e— hrayoer Dingley

T

Calculate by

Page 1 of 1

l‘i)ﬂﬂ"ﬁ‘lljﬁ'JUﬂﬂ lﬂﬂﬂﬂi‘lﬂﬂ'wﬂﬂ

Paga 1 of 1

3 Sol Udomsuk 41, Sukhumvit Aoad, Bangchak, Phrakd

Tel. 0 2763 2828 Fax 0 2763 2800 www. useconsy ltan

: useBusaconsultant co

Al Lt b oo pang

BT Alrqas Specialty Casey
-flgas R
i

MULTI-POINT GAS TEST REPORT

Test Date : Mar 22,2023

CERTIFICATE OF ANALYSIS
: Grade of Product: EPA Protocol

Equipment : Gas Anatyzer (NOz) Model : 4z i Part Mume - o
z 2 =— H : T i art Mumeor: SC4MISBE1EAT DS Feteronce Mumoer: 1224021351571

Manufacturer:  Therma Seientific Serial Number : CM22387036 . Cylinder Humber:  EED142262 Cylinder Volume: 1444 CF

H Laberatery: 124 - Durmem (3471 - NG Cylinder Preszure:  Z01E PSIG

F3VP Number Bazna- Yalve Dutlat =)

Standard Gas Concentration il il (s Sode: CO MO MO 502, BALN Corificatlor Pade:  Jus 24, 2621
Sulphur Dioxide (50:) 44.68 PPM  Manufacturer Therma Scientific Explratlon Date:  Jun 21, 2424

. S pr——
Nitric Oxide (NO) 45.94 PPM  Model ; 1481 it sl LR Trazeaall Zuckies Ior sty 2nd Serifielioe 3 Goarous Gaion i Tuewans |idag 50120 datwsnt L4

ual no v 3 rlzies, T S |

Mathane [CHa) PPM Serial Number : 1180540071 hi -, Al o ranl-akens s g

n Monoxide (C0) 984.8

[=
Cylinder Mo. : EB0143262 FTICAL RESULTS
Expiration Date Jun 21,2024 Comprnent Requeatad Actwal Protocal Tutal Ralativa Azpay
Goheeniration Lonsentration IWethod Dlaties.
53 PO PO Ty Bl T AT RS st a0z JETIZ02
Multi-pain ata -
point gas test d - hIT3G DHIDE 45.00 234 45,84 TR 5 i 148 HIST “resenlie MR 142021, QB2
— = T R [ | . SULFUR CESRINE 4840 == 4480 FEY 3 464 2% NIZ™ T menabie Uei1272021, /252021
Reference Value (ppb) Asahymor Difference Error [Percent Error|  [% Error ] : ChABUN KINIMIDE I FR 5448 FFY 1 +- LT HIET Tacaanm CEMiEnz
Display (pplb) : " ” =
:  TROGEH Balun:
Zem 0.0 0.0 0.00 . — e
20.00% 100.0 1.5 1.48 1 CALIBRATION STANDARDY
- 3000 TR T 0.84 Type Lut ITH Cylinder N Conetatration Unieoriinty  Explratian Date
50.00% 300.0 300.9 0.30 HTRM cbag a2l LGTEE0E8 4392 FE HITR G R DB RUGER DT Feh 67, 2325
i AT - 1 0.00 Fan 12353 DERELZs £ 21 FPL KITROSPN MOXICEL IR Fab 20, 2020
2 4 e : = =0 41" 2723538172 [ERLEE A.220 PE MITROGEN DGHIL S HITROGEN Fiad, 20n3
Remark : Measurng Rangz 5000 ppb Average Diference (%) | .52 MTIM A5B9S CC4TRRTY 4% 12 FFA SULFUA DIDKIDSINTTOEE un 17, 20z2
ceptable + 5% NISRE fedGa1y CLanarT? BEC.H FHM DARBCH MG UOXIDEN IROGEH Huy 15, 2235
— = - The SRV Pt E 12l GAAIS uz
| Multi-Point Gas Test Chart
ANALYTICAL EQUIPMENT
= - Instrurne nkMaksMonel Anabytical Prinsiphe Last B llipoint Calibration
2 | — hicclet G7RF: SHRIEN 0l Cix FIR 09, a0
H 1 o Hicglal 6730 A7 IRIB0T 423 R FTIR dun 3, 2020
§ = HICokLBIC AHRIRD I35 MOL FiIR dur23, 2021
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ME United Analyst and Engineering Consultant Co., Ltd. ( jﬂ ﬂ g United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, it Fioad, Banghok 10260 3 Sol Ugomauk 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260
AN M4 B D U FET A EMGREETO

Comtu ot Ecumn wues T8I, 0 2763 2828 Fax 0 2763 2800 www. com E-mail; comsi Ty coseney Lurez 181 0 2783 2828 Fax 0 2763 2600 www. com E-mail: som

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Apr 4,2023 Test Date : Feb 9,2023
Equipment : Gas Analyzer (S0z) Model : 43 Equipment : Gas Analyzer (S0z) Model : 43
Manufacturer:  Thermao SCIENTIFIC Serial Number : 1201778112 | Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778115
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dicxide (S0u) 44.68 PPM  Manufacturer : Therma SCIENTIFIC Sulphur Dioxide {S0z) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Mitric Cxide (NO) 45.94 PPM  Model : 146i Nitric Oixide (NO) 45.94 PPM  Model : 1460
Methane (CH,y) - PPM  Serial Number : 1180540071 | Methane (CHi) S __ PPM  Serial Number : 1180540071
Carbon Monoxide (CO) Carbon Monoxide (CO) 984.8
Cylinder No. : Cylinder No. : EBO143262
Expiration Date : Expiration Date : Jun 24,2024
""" Multi-point gas test data [ Multi-point gas test data
Analyzer . Analyzer Display
Reference Value Reference Value (ppb Diff: {5
(ppb) Display (ppb) | Dfference Error |Percent Eror| (% Error ] (ppb) (ppb) ifference Error | Percent Erro [%0 Error ]
Level 1 [zem 0.0 0.0 .00 0.00 0.00 Level 1 |2em 0.0 0.0 .00 0.00 0.00
Level 2 [20.00% 100.0 100.5 .50 0.50 0.50 Level 2 |20.00% 100, 100. .50 0.50 0.50
Level 3 [40.00% 200.0 201.3 .30 65 0.65 level 3 [4D.00% 200. 201, .10 0.55 0.55
Level 4 [|60.00% 300.0 301.0 1.00 .33 0.33 Level 4 [60.00% 300 300. 60 0.20 0.20
Level 5 [80.00% 400.0 400.0 0.00 00 0.00 Level 5 |B0.00% 400 400, .00 | oo ]  oon |
Remark : Measuring Range S00.0 ppb Average Difference (%) 030 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

Acceptable Limit £ 5% :_.hme.ptable Limnit & 5%

o Multi-Point Gas Test Chart] e Multi-Point Gas Test Chart |
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Calculate by
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HE\E United Analyst and Engineering Consultant Co., Ltd. @_/’E\E United Analyst and Engineering Consultant Co., Ltd.
o s ddomeni 41, Sikinmik Fioad, Bangohak Finkkdwnong: Banglck: o) 3 Sol Udomauk 41, Sukhumyit Rsad, Bangehak. Phrakhanang, Bangkok 10260
combintaur courser cuen Tol, 0 2763 2828 Fax 0 2763 2800 com E-mak: com SN o 1 2763 0808 Fax 0 2763 2600 Ry e
~ MULTI-POINT GAS TEST REPORT
Test ooy |\ Maydienaa E " MULTI-POINT GAS TEST REPORT TR R
""" e - - —— | TestDate  : Feb 21,2023
Equipment : Gas Analyzer (S0z) Model : 43 |
Manufacturer : Thermeo SCIENTIFIC Serial Number : 1201778114 St A ALE L TR, M TR e e : e
Equipment : GasAnahzer(CO}) =~ Model: a8i LT
Manufacturer:  Them sien! Serial Number : 1201778117 i
Standard Gas Concentration Dilutor Detail S S
Sulphur Dixide (S0:2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC A e
: Thest
Mitric Cide (NO) 45.94 BEM  Model ; 1461 et I
Methane (CHa) = PPM  Serial Number ; 1180540071 St.anhur I.:uuxu:le (S0z) 44.68 PPM  Manufacturer ; Thermo Scientific
Carbon Manaxide (€0) Mitric Creide (NO) 45340 0 PPM Model: b R
Cylinder Na. : Methane (CHs) = PPM  Serlal Number : 1180540071 A
Expiration Date Carben Monoxide {C0) PPM
Cylinder No. :
Multi-point gas test data : I Expiration Date :
Analyzer P— i A
Reference Value
(ppb) Display (ppb) | Pifrerence Error (Percent Emor|  [% Error ] e
Level 1 [Zerm 0.0 0.0 0.00 00 0.00 Analyzer
e Reference Value (ppm] ! Difference Error |Percent Error|  [% Error ]
Level 2 [20.00% 100.0 100.6 0.80 .79 .79 i Display (ppm)
Level 3 [40.00% 200.0 200.7 0.70 .35 .35 Level 1 |Zem 0.0 0.0 0.0 0.0 0.0
Level 4 [60.00% 300.0 3016 1.60 0.53 .53 Level 2 [20.00% 10.0 10.3 3 23 2.9
level 5 |80.00% 400.0 400.0 0.00 0.00 .00 Level 3 [40.00% 20.0 20.7 .7 3.4 3.4
Remark : Measuring Range 500.0 ppb Average Dfference (%) .33 Level 4 [60.00% 30.0 30.9 .9 29 2.8
Acceptable Limk 4 5% Level 5 [B0.00% 40.0 40.0 L0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.84
i Multi-Point Gas Test Chartl :Acceptable Limt 4 5%
I
g e =% Multi-Point Gas Test Chart
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United Analyst and Engineering Consultant Co., Ltd. 2 United Analyst and Engineering Consultant Co., Ltd.
4 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhaneng, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvit Rioad, Bangchak, Phrakhanong, Bangkok 10260
ireta ceupi cuma Tel. 0 2763 2828 Fax 0 2763 2800 com E-mall com ST AT MOBASI  Tel, 0 2763 2628 Fax 0 2763 2800 www. com E-mail; com

~ MULTI-POINT GAS TEST REPORT

| TestDate  : Mar 20,2023 | TestDate  : Apr3,2023
i R e
Equipment : Gas Analyzer (C0) Model : ABi R Equipment : Gashnalyzer (CO) ~ Model: et P S e
Manufacturer:  Thermo Scientific Serial Number : 1201778118 Manufacturer:  Therma Scientific Serial Number : 1201497730 &
d Dilutor Detail | Dilutor Detail
Sulphur Dioxide (S03) 44.68 PPM  Manufacturer ; Sulphur Dicside (SOz) 4468  PPM Manufacturer :
Nitric Oide (NO) SRR T PPM Model Nitric Oride (NO) 4594 _ PPM Model:
Methane {CHs) SRE PPM  Serial Number : 1180540071 Methane (CHy) i PPM  Serlal Number : 1180540071
Carban Monexide (CO) PPM Carbon Monaxide (C0) 984.8 L
Cylinder No. : 0143262 Cylindes No. : EB0143262
Expiration Date : Jun20,2024 Expiration Date : Jun 20,2024
g i P  Multi-pointgastestdata | R R _ Multi-pointgastestdata z i)
Analyzer Dis Analyzer
Reference Value (ppm) ":wm} P1aY | pitterence Error | Percent Error | [% Error ] Reference Value (ppm) mh\r"?:ml Difference Error | Percent Error|  [% Error ]
Levl 1 Jzero 0.0 0.0 0 0.0 0.0 0.0 0.0 X 0.0 0.0
Level 2 |20.00% 10 10.5 .5 48 48 10.0 10.9 X 8.3 B.
Level 3 |40.00% 0. 0.7 7 34 34 20.0 20.5 . 2.4 2.
| [teve s [e0.00% 30 30.3 .3 L0 2] 30.0 306 X 2.0 7.
Level 5 [B0.00% 40, 40.0 o L] 9.0 X 200 0.0 0.0 0.0 0.
Rermark : Measuring Range 50.0 ppm | Average Difference (%) | 183 | Remark : Measuring Range 0.0 ppm Average Diference (%) 2.53

:Acceptable Limit + 5%
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260  Tel. 081-454-2804,0-2309-0464

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

:Acceptable Limit 4 5%

Multi-Point Gas Test Chart

Page 10of 1

tenaslupugy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Banghok 10260 Tel. 031-454-2804,0-2399-0469

Date of Issue 10 April, 2023 Certification No. 178/23 The Result of Calibration
Page : | of § Centification No. 17823
10 Agpril, 2023 Page : 2 of 5
Object 3 WIRELESS ANEMOMETER Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ulirusonic Anememeter | Pressure | Vacumm| Velocity Viboelty Caorreetion
Manufacturer SCARLET s incken 30 | incaaniizn | MMSEE misee misee
190 - - - 0 0.00
Type WIRELESS RECEIVER - WL-21 302 - - - 30 0.02
WIND SENSOR ! WL-21 500 - - = 50 0.00
Mig Code WIRELESS RECEVER  : 2111DRO052 704 - = = 7.0 0.04
WIND SENSOR - 2111DT0052 9.02 = - - 90 002
Customer  : United Analyst and Engineering Consullant Co, Ltd. 1102 = = -2 109 0,12
81 Soi Udomsuk 41, Sukhurmvit Road, 13.01 - - - 13,1 -0.09
Bangchak, Prakanong, Bangkok 10260, 15.00 - = ] 150 0.1
Callbration Condition : Temperature 251 ®C  Barometric Pressure 10068 hPa 17.02 s = : 17.0 0.02
20,02 - - - 20.1 .08
NATIOMAL STANDARD WIND TUNNEL  : Thermal Anemometer 642 S/IN 81563
:HOOK GAGE NO 1425 - Wind Aloft Pletting Board Wind Aloft Plotting Board.
NLET. Test Reference Number 731/241460 USDEPARTMENT OF COMMERCE WEATHER BUREAL
: Ultrasonic Anamometer Model DA-G50-3TV (sensor TR-804H) WIND DIRETION TESTED WIND DIRECTION
Serlal Number 110730029 (sensor 120629586) B 0
JAPAN QUALITY ASSURANCE ORGANIZATION %0 90
STANDARD THERMOMETER : Theodor Frigdrich ¢ Dry No.B330/94 Wet No, B389/94 180
+ testo, 1esto B45 Senal Mo. 02846057 : Thermoschneider No 918802 amn

STANDARD BAROMETER

Calibrated by : }w SlgE(d:
Subwat Mr i

e
i
Mr. Watchasapol is00d Fromsut

: Digital Barometer Vaisala

: Digitaf Barometer Vaisala

Mechanical Engineer

Calibrated by : Hﬁlﬂ'@f&

Mr. Walcharapo! Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumvit, Bangna, Bangkok 10260 Tel. 0§1-454-2504,0-2399-0469

The Result of Calibration The Result of Calibration
Certification No. 17823 Caertification No. 17823
10 April, 2023 Page : 3 of 5 10 April, 2023 Page : 4 of 5
Standard Barometer Tested Barometer Correction Standard Barometer Tesled Baromnatar Carrection

Prassure Pressure Pressure Pressure

11317 1013 017 T52.94 60 -0.06
1013.42 1014 -0.57 TE0.13 TE0 013
101415 1014 015 TB0.67 il -0.33
101422 1014 oz TEO.T3 TE1 -0.27
1009.63 1009 063 T5T.28 757 0.28
1009.71 1010 -0.29 75734 757 034
1009.95 1010 -0.05 757.52 756 -0.48
101031 100 o T57.79 758 -0.21
1010.72 1011 -0.28 75810 758 0.10
1010.80 1on -0.20 T58.16 758 0.6
1011.47 1011 047 758,66 758 -0.34
01129 1011 0.21 75B.47 758 047
1011.33 1011 033 758.56 58 0.56
1011.59 1012 01 758.75 750 025
1011.89 1012 o1 758.98 ki) 0
1012.40 1012 0.40 750.36 T8 0.36
1008.64 1008 0.38 758.54 & 048
1008.80 1008 020 756,86 757 034
10925 1008 0.25 57.00 TS 0.00
1009.45 1008 045 757.15 757 0.15

Average Average

Calibrated by : }‘&@M

Mr. Watcharapal Subwat

Calibrated by : }‘[G\m)\‘mﬁuk

Mr. Warcharapol Subwat

Mechanical Engineer Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-046% Cahbrat,on Certjf'cate
The RESU“ Of caﬁbraﬁon Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of [ssese 11 April, 2023 Centification No.  162/23
Centification Neo. 17823 Page : 1 of 5
10 April, 2023 Page : 5 of §
Object i WIRELESS ANEMOMETER
Standard Temperature Senscr Reading
Taep. Pounciny leamacion Manufacturer : SCARLET
o ‘c c
4515 453 015
Type : 'WIRELESS RECEIVER WL-21
3106 3.1 005
WIND SENSOR 3 WL-21
1532 15.5 -3.18
Mig Code WIRELESS RECEIVER 2111 DRO0SE
WIND SENSCR 3 2111070058
Customer United Analyst and Engineering Consultant Co.Ltd.

81 S0l Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : Temperature 251 °C  Barometric Pressure 1008.7 hPa

MATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563

Calibeated by : : HOOK GAGE NO 1425 < Wind Aloft Plotting Board
H&CL‘WT“L N.S.T. Test Reference Number 731241460 + Standard Vlocity at 20 - 30 misac
Mr. Watcharapol Subwat : Ultrasanic Anemometer Medel DA-B50-3TV (sensor TR-804H)

Mechanical Engineer Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION + Stancard Velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrich ;. Dry No.B320/84 Wet No. B388/94
: lesto. besto B45 Sanal No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER - Digital Barometer Vaisala Fios PTE22
igits) Barometer Valsala-T!

Calibrated by : Hﬁij\aa?&-\ Sigvf
. Pisood Promsut

Mr. Watcharapol Subwat Me,

li)ﬂﬂ'l{hlﬂ'nlqu Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046%

The Result of Calibration

Cenification No. 162/23

11 April, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vacumm| Velociy Velocity Correction
nsee inchea 20 | incheriizn | malsee miser msec
100 = = = Lo 0.00
3.02 = & - 30 0.2
5.00 - = = 50 0.00
.04 = . = 69 014
9.02 - L - 9.0 0.02
11.02 & & = 110 0.02
13.00 - - ” 130 0.01
15.01 = = - 149 0.11
17.02 & - - 170 0.0z
20.02 5 - = 20,0 0.2
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
'WIND DIRETION TESTED WIND DIRECTION
o *)
an a0
180
270
Culibrated by : \’Mu‘m’r‘k
Mr. Watcharapol Subwat Me

Mechanieal Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2300-0459

The Result of Calibration

Certification No, 162/23

11 April, 2023 Page : 4 of 5
Standard Barometer Testad Baromater Comaction
Prassure (mmHg) Pressure (mmHg) (mmbig)
TET.ES 8 0.15
758,41 758 0.41
758.54 758 054
758.74 TES 0.26
756.38 756 0.38
T56.71 56 [ha]
756.80 757 0.20
T57.08 87 0.08
T57.52 757 052
757.83 758 047
mra 757 o
T57.45 758 -0.65
75781 758 <038
787.73 T5E -0z
T56.86 -8 <014
TEe.aT TET -0.02
TET.34 a7 0.34
75780 758 -0.20
75847 758 -0.53
TEE.E0 758 03

Average

Calibrated by : HﬁbwﬂFL

Mr. Watcharapel Subwat

Mechanical Engincer Met

o7
icaL ©7
—

tﬁﬂﬂ'l'ihiﬁ’l‘l.lqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certification No. 162/23

11 April, 2023 Page : 3 of §
Standard Barometer Tested Barometer Correction

Pressure (mbar) Prassura [mbar} {mbar}
101038 100 0.39
01113 1o 013
013 o1 0
101167 1011 057
1008.42 1008 0.58
1008.86 1008 0.14
100892 1008 00
1009.36 1009 0.36
1009.94 1010 -0.06
10M0.36 1010 0.38
1008.53 00 -0.47
1008.85 010 -0.16
1010.06 100 008
10M0.23 gl 023
1008.06 1009 0.08
1009.21 1009 021
1008.71 1010 029
1010.32 1010 naz
101121 1011 o.21
1011.50 101 0.50

Average

Calibrated by = MGWTDL

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 162/23

L1 April, 2023 Page : S of 5
Standard Temperature Sensar Reading
Temp. Reading Comaction
‘c ‘c c
4512 451 0.0z
3124 3 0.06
15.82 1589 -0.08

Calibrated by : H !
Mr. Watcharapel Subwat

Mechanical Engineer

tenaslunIugy



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260  Tel 081-454-2804,0-2399-046%9

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

Issued by: Calibration & Test Section | Meteorological Instruments Bureau

Dute of Issue 17 April, 2023 Certification No, 16323 The Result of Calibration
Page : | of 5 Certification No. 163/23
17 April, 2023 Page : 2 of §
Object : WIRELESS ANEMOMETER Stanclurd HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anememeter | Pressure | Vacumm| Velocity Velwcity ‘Correction
Manufacturer SCARLET misee inches HI0 | inws 20 | mifsec misec misee
LoD E - 5 (R} 0.00
Type : WIRELESS RECEIVER 1 wL-21 30 = = - o0 0.02
WIND SENSOR WL-21 5.00 = - = 50 0.00
Mig Code - 'WIRELESS RECEIVER - 2205DR0114 .04 = " = T.0 0.04
WIND SENSOR 5 2205DT0114 9.02 - - - EXS 0.2
GCustomer i United Analyst and Engineering Consultant Co_,Ltd. 1102 & = s 1.0 0.02
81 Sol Udomsuk 41, Sukhumvit Road, 1am - = - 129 0.1
Bangchak, Prakanang, Bangkok 10260 15.00 . ) = 15.0 0.01
Calibration Condition : Temperature 251 °C  Baromefric Pressure 10085 hPa 17.02 : - - 17.0 0.02
20,02 B 5] = 200 002
NATIOMAL STANDARD WIND TUNNEL  : Thermal Anemometer 642 S/N 91563
1 HOOK GAGE NO 1425 : Wind Aloft Ploting Board Wind Aloft Plotting Board.
M.IST. Test Reference Number 731/241460 : Standard Vedocity at 20 - 30 misec US.DEPARTMENT OF COMMERCE WEATHER BUREAL
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120620586) L} 0
JAPAN QUALITY ASSURANCE ORGANIZATION + Standard Veiocily at 0 - 20 misec 0 o0
STANDARD THERMOMETER : Theodor Friedrich : Dry No,8300/94 Wet No. 8380/94 180
* 1esio, 1esto B45 Senal No. 02848057 : Thermoschneider No.918802 270

STANDARD BAROMETER : Digital Barometer Vaisala Ty

//i%Elammﬁer Vaisals
Calibrated by : ]’*bb"wrn’\- sit(sd: N '
Mr. Watcharapal Subwat Mi-Pisood Rromsut

Mechanical Engineer

Calibrated by :

Mr, Watcharupol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration The Result of Calibration
Certification No, 16323 Certification No. 16323
17 April, 2023 Page : 3 of § 17 April, 2023 Page : 4 of §
Standard Barometer Tested Barometer Corraction Standard Barometer Tesled Barometer Carrection
Pressura (mbar) Pressure (mbar] [rnbsar] Pressure (mmHg) Prassure (mmHg) (mmég)
1011.56 1011 0.56 758.73 T80 0.27
101131 1011 o3 750,54 759 046
1010.68 1011 032 T5a.07 758 0.07
101029 1010 0.2 757.78 758 022
100721 1007 021 75547 7565 0.47
100760 1007 060 755,76 756 024
1008.36 1008 036 THB.33 756 033
1007.98 1008 002 756,05 756 0.08
1008.32 1008 042 766,30 756 0.30
1007 BB 1008 012 TEEOT 756 -0.0a
1008.07 1008 0.07 756,11 756 01
1008.42 1008 D42 T58.38 756 038
100861 1009 039 756.52 st -0.48
1008.33 1008 0.33 757.06 757 0.06
1009.68 1010 -0.32 75732 757 0
100884 108 096 5744 757 044
1009.90 1010 0,10 T57.48 58 051
1010.18 1010 019 757.70 758 030
101034 1010 034 75T B2 758 018
1007.25 1007 0.25 755.50 756 050
Average Average
Calibrated by ; mthahfék Calibeated by : Hﬁhﬂard'»-..
Mr. Watcharapol Subwat Mr. Warcharapol Subwat
Mechunical Engineer Metkorplo Mechanical Engineer

onanslumuR
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udamsuk 41, Sukhumvyit Road, Bangchak, Phrakhanong, Banghok 10260

s s sousasn eeres  Tel, 0 2763 2628 Fax 0 2763 2600 www. com E-mail: eom
THAI METEOROLOGICAL DEPARTMENT S8 TEST REFORT
4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-454-2504,0-2399-0469 R N LY 2 UL
" : Equipment : (Gas Analyzer {COZ) Model : 360E
The Result of Calibration Manufacturer : Teledyne APT Serial Number: 145
Certification No. 163/23 Standard Gas Concentration Dilutor Detail
i ! Sulphur Dioxide (50z) = PPM  Manufacturer : Thermo Scientific
pril, 2023 Page : 5 of 5 Mitric Oide (NO) st PPM  Model - L - (BRSSP B gl
Carbon Diowide (C0;) 897 PPM  Serial Number : 1180120037
Standard Temperature Sansor Reading 1 e el
Explration Date : Aug 31,2025
Temp, Reading Correction
‘e s ‘G T getestde
5.6 453 004 Reference Value (ppm) m;";;f:;;m Difference Error |Percent Error|  [% Errar |
.18 202 002 Level 1 [7ern | 0.00 0.00 0.00 0.00 0.00
[Level 2 [Span [ w0 89650 4050 .06 0.06
16.32 164 <0.08 Remark : Measwing Range  4000.00 ppm Average Dfference (%) 0.03

Acceptable Limit + 5%

SEEEEEEEEE

Analyzer Display|ppm)

300 400 500 600 00 00 00 1000

=

100 00

Rafarance walua [pp

Calibeated by -

}"b'iﬁrmr(g

Mr. Watcharapol Subwat

Mechanical Engineer

N Page 1 of 1 N
tenaslupugy tenaslupugy
ME United Analyst and Engineering Consultant Co., Ltd. j E’E‘ United Analyst and Engineering Consultant Co., Ltd.
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GAS TEST REPORT GAS TEST REPORT
Test Date : July 14, 2022 Test Date : July 28, 2022
Equipment : Gas Analyzer (C0;) Model : 4100 Equipment : Gas Analyzer (C0g) Model : 4100
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1162850027 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1191543060
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) - PPM  Manufacturer : Thermo Scientific Sulphur Dicwide (50:) - BPM  Manufacturer : Therma Sdentific
Nitric O:xide (NO) waE PPM  Model : 1461 i Nitric Oxide (NO) - PPM  Model : 146
Carbon Dioxide (C02) 897 PPM  Serial Number : 1180120037 Carban Dicxide: (C0;) 857 PPM  Serial Number : 1180120037
Cylinder No. © 145168 Cylinder No. - 145_-168
Expiration Date : Aug 31,2025 Expiration Date : Aug 31,2025
2 i | gastestdata
Reference Value (ppm) Difference Error |Percent Ermor|  [% Error ] Reference Value (ppm) m::mm] Difference Error |Percent Error|  [% Error ]
Level 1 [Zero I 0.00 0.00 0.00 0.00 Level 1 |Zerm I 0.00 0.00 0.00 0.00 0.00
Level 2 an [ Bsr.m0 896.00 -1.00 .11 0.11 Level 2 an [ ss7.00 896,30 -0.70 -0.08 0.08
Remark : Measuring Range  5000.00 ppm Average Difference (%) 0.06 Remark ; Measuring Range  5000.00 ppm Average Diference (%) 0.04
heceptable Limit £ 5% Acceptable Limt 4 5%
1000 1000
¥ o = §w
400 800
P ow § 700
B s 60
3 S0 3 s
s 40 p o
x 300
Z 200 2w
= 100 100
(R 0
[ 100 20 300 400 SO0 600 700 BOO 900 1000 0 W0 0 300 400 500 600 OO 800 00 1000
Refarence value jppm) Rederence valug [ppm]
cal mlmz ff ! by ﬁnhtz i
P )I e &‘ arn i M i .&l-
,,,,,, 1. ‘...:?— i i T -
Page 1 of 1 Page 1 of 1

enaslunugy

tenaslunugy



)
~Lintle
Certificate O Analysis
Special Gases Mixlure

Customer Details

Name: Address:

United Anatysts Engineering Co., Lid 81, 501 Udom Suk 41, Sukhumvil Rd., Bang Chak,
Khet Phea khanong, Bangkok, 10260

Customes Tag Na..

Certificate Details

Number Date of Issue: 1-5ep-2021 Expiry date: 31-Aug-2025
Material Detalls

Productian Order: 90167449 Material Code P545700-V-62 Cylindes No.: 145168

Gas content: 1,40 M* { nominal ) Filling pressie: 145.0bar{g) valve: CGA 590 BRASS
Cylinder Cwmer. Customer cylinder Erllmlér Maleial: STEEL Cylnder Size: 0L

Laboratory Report

Component Meaminal Congentration Analysis Result’ Uncertainty’ method af;\nal',\ls'
Carhon Dspxide 850 ppm 897 ppm + 2% relative (1) 5G-CO-D4
In Air
Recommend usage condition
Minimum utilization: 5% of actual content or befare expire date whichever comes first,
Stoeage condition: Keep in well ventilation and Secure area
Comments
Mote:

1. Al results expressed in this repont ase an male /male bass, unless otherwse specified
2. The reported expanded uncertainty is hased on a standassd uncertainty mulbpbed by 3 coverage Factar k=2, pieviding
a level of confick Fapy 958 The of this matenal is traceable 1o the 51 thiough the rederence

gas standard which s traceable 1o Swiss National Standard of Mass or other recognised natanal metrology institutes

3 (1) Gas Cheomatography, (2) Paramagnetic Gxygen Analyzer, (3) Blectinchemical Gxygen Analyzer,
{4} EIECHOCNEMICE MOISEUTE ANAIYZET, (3] 10531 HYOIOCAIDON ANSIYIE, |b) LVINET - Sp8INed

Sukanya Farinyasoontoemn m

Signatary for and on behall of Linde {Thailand) Co., Lid.
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Pagetalt
This repart shallnal be reproduced encept indell

il 2021

Linde (Thailand) Public Company Limited
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT C0L. LTDL HEAD OFFICE

T30 MO 13, 500 SUNTINAKORN 11 TAMBON BANG KAEQ.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10550 THAILAND

TEL: (66MI-2016-3860:1 FAX: (66421 167140

Pape2el.

Certifieate No : 23-ACT-114
Request No : Req-2023-1543

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance Umit
(dB) Measured Error Measured Error (& dB) Class 1 (+ dB)
94 dB 7 1000 Hz 94.25 025 £ = 013 .15
114 dB / 1000 Hz 114.19 019 - = 013 0.25

Frequency of Sound pressure level

Calibration Range Without Adj Adj Acceptance Nmit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) |  Error (%) (£ %) Class 1 (£%)
94 dB / 1000 Hz 100600 0.0 = = 0.0 0,70
114 dB / 1000 Hz 1000.00 0.00 - = oo 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THIDMN %)

Calibration Range Without Adj Adj inty limit
{Hz) Measured (%) Measured (%) {+ %) Class 1 (% %)
04 dB /1000 He 0.04 o 040 25
114 dB / 1000 Hz 0.0z = 040 25

Nate :

Acusptancs st was [ECSI42:2017 Class

- The calibration results exclude e calibraor pressure commection

- The calibeation results exelude he micraphone velume

rrection

End of Calibration

Tha reslts relased sty m the item calibeated. The cerificas sball

i " ienanslie

INNOVATIVE INSTRUMENT CALIBRATION LAB

NNOVATIVE INSTRUMENT €10, LTD. HEA
159 MO0 13, 508 SUNTINAKORN 11 TAME
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 18540 THAILAND
TEL: (66H0-21 16~ 167140

Certificate of Calibration

Customer

Name UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-114
CONSULTANT CO.LTD. Request No : Req-2023-1543

Address : &1 Soi Udomsuk 41, Sukhumvit Rood, Bangchak,

Prakanong, Bangkek 10260

Unit Under Calibration De

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : SVANTEK Range : 94, 114 dB/ 1000 Hz

Model 15V 35 Intrument Stats = Used
Serial Number 44783
[1¥] : UAE.EFM.019/2550

Calibration Envirenment and Details

Temperture A{B#°C)
Humidity : (50 + 20 %RH )
Barometric Pressure 101003 =10:0 hPa )
Received Dute + 21 July 2023
Calibration Date : 4 Auguse 2023

Laocation of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

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

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate provi hility of to recognized national standard, and to the

realization of the international System of Units (S1).
Note
The reported uncenainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
confidence approximately 95 %,

Calibrated By : e Approved Ry : ad

Mr. Pacit Mathavorn

Mr. Noppadon  Luangart
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 4 August 2023

vesales related omly 10 e e calbrared. The cemifican shall n o fall, withaet

o lend@slimauey

Calibration Certificate

Certificate Number 2023003675

Customer:

United Analyst and Engineering Comsultant Co Led
Mo 81 Sal Udensuk 41, Sukbumvit Road,
Bangehak, Phra Khanong,

Bangkok. 10260, Thadland

Model Number  LxT1 Procedure Number 000018384

Sarial Number oDo7311 Techwnician Jacob Cannon
Test Results Pass Calibration Data 24 Mar 2023
Calibration Dus
Initial Condition Az Manufaciured Temparature 2356 "¢ :0.25°C
Description SoundTrack LxT Class 1 Humidity 499 %RH #£2.0%RH
Class 1 Sound Level Meler Static Pressure 8569 kPa 20.13kPa
Firmware Revision: 2.404
Evaluation Method Tested with: Data reported in o8 re 20 uPa,

Larson Davis CAL201. S/N 0108
Larson Davis CAL200. S/N 9079
PCB 377B02. S/N 345817
Larson Davis PRMLxT1. SN 077646
Compiiance Standards Compiiant o Manufacturer Speciications and the following standards when combined with
Calibration Certificate from procedure DO0OD1.8378:

ANSI 51.4-2014 Class 1
ANS| 51,4 (R2006) Type 1
AMS| §1.11 (R2009) Class 1
ANS| 51.25 (R2007)

ANSI 5143 (F2U07) Type 1

IEC B0851:2001 Type 1
IEC 50804:2000 Type 1
IEC 61252:2002

|EC 61260:2001 Class 1
IEC 616722013 Class 1

Issuing ksl cartifies that the instrumant described above meets or axcesds al specificalions as stated in the referenced procedure
{urbess ctheewise noled]. It has been calibrated using measurement standards traceable (o (e Infermational System of Unils (1)
thraugh the Mational Institute of Standards and Technalogy (NIST}, or other national measuremant instiltes, and mests the
requirements of ISOVIEC 17025:2017,

Test palmts marked with & $ in the uncertainties column do not fall w

% this laboratony's scope of accreditation,

The quality syster is registared to S0 8001:2015,

This calibrasion s a dinect comparison of the unit under test ko the listed reference standants and did nat invalve ary sampling plans
completa. No allowance has been made for the instablify of the test device due 1o use, fime, etc. Such allowances would be made by
the customer as neaded,

Th e computed in with the SO Culde to the Expressicn of Unses T (GL

coverags facior of approximataly 2 sigma (k=2) has been applied 1o the standard uncertainly k2 express the expandad uncertainty at
sppradmately B5% confidence loved

This report may net be reproduced, except in full, unkess permission for the publication of an approved abstract & abtained in writing
from the organization issuing tis repart,

Comeetion data from Larsan Davis LxT Marusl for SoundTrack LxT & SoursdExpest Lxt. IT70.01 Rev O Supparfing Firmware Varsion

4.0.5 2010-00-10

Far 1/4° microphones, the Larson Davis ADPI24 1/4° 1o 1/2” adapsor ks used with the calibratons and the Larson Davis ADPR43 1747 1o

L ARSON DAVIS — A PCR DIVISION @ LAHSDN Dn‘"s

1681 West 820 Naril
DO00I 3206 Bev G

Prove, UT 84601, United States

T16-684-0001

MEAMTICIE
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Cartificate Number 2023003675
142" adaptor Is sad with the preampifier.

Calitralion Check Fraquancy: 1000 H; Reference Scund Prassure Leval: 114 dB re 20 uPa

Pariodic tests erformed in ith

from IEC 6167232013 | ANSHASA 51.4-2014Pard.

Pattam approval for IEC 61672-1:2013 / ANSIASA 51.4-2014/Part 1
{PTE} an 2007-10-09 referensa numbar PTE-1.72-4034218.

completed by Phy

memlmlmmwmv\umnu of IEC §1672-3:2013 | ANSIASA §1.4-2014/Fart

plet
3. farthe 1 iests wfarned. As evidence was icly availabis, from an

Iesfing organization responsible for ummwg mer\uuhs Usmnwmuaumm performedd in i:maduma with IEC 6\673—?2013 f
ANSVASA 51.4-2014/Far 2. 1o demonstrale that the modal of scund 1 IEC

B1BT2-1:2013 | ANSIASA 51.4-2014/Par 1; the sound level meter submilied lurlesliru confarms ta the dass 1specifications in IEC
E1BT2-1:2013 | ANSIASA 51.4-2014/Part 1.

Standards Used
Description CalDate  Cal Duc Cal Standard
Larson Davis CALI91 Residusl Intensity Calibeator 220909 2023-09-09 1250
Hant Sciewtific 2626-1 Temperature Probe 2021-08-25 20230525 GTI8
Larson Eavis CAL00 Acoustic Calibrator 20220721 2023-07-21 [
Larson Davis Model 831 0030222 20240222 7182
PCR 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06  2024-03-06 007185
SRS DS360 Ul Low Distortion Gencrator 0220329 20230329 007635
Larsan Davis 1/2° Preamplifier for Model 831 Type 1 20220928 20230028 PCBOIMTES
Acoustic Calibration
Maasured according to IEC 61672-3:2013 10 and ANSI 51.4-2014 Part 3: 10
Expanded
Measupenent Test Result Result
8] Lower Limit |dB]  Upper Limdt [dB] ity (48]
1000 Hz 14.01 113.80 114,20 044 Pass
Loaded Circuit Sensitivity
Test Resull Lawer Limit Upper Limit Espanded
Measarensent
148 re 1V Pal 1B re 1 ¥/ Pal [dBrel V/Pa]  Unceriainty |dB] oo
1000 Hz -49.73 -52.44 -48.33 014 Pass

— End of mensurement resubis—

Acoustic Signal Tests, C-weighting
Measured according to IEC §1672-3:2013 12 anu ANSI| 51.4-2014 Part 3 12 using a comparisan coupler with Unit Linder Test

[LUT) and reference SLM using slow Ui ight level for to IEC G1672-1:2013 5.5; ANSI 51.4-2014 Part
1:85
Frequency [itz) TestRessi[dB]  Fxpected [dB] Lower Liit[dB]  Upper Limit [a5] Sapanisd | el
Uncertainty [dB]
125 019 030 -1.20 0.80 023 Pass
1000 0.15 0.00 0,70 o070 023 Pass
BODD -3.69 =3.00 -5.50 -1.50 0.32 Pass

~ End of messarenent resulis—

LARSON DAVIS = A PCB DIVISION
1681 West 820 Nosth
Prova, UT 84601, United States

o WA OLARSON DAVIS

T16-684-0001 o s
0233 24T 18 PageZof3 DO $A08 Rew €3
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Calibration Certificate
Cavtificate Number 2023003651
Customer:
United Analyst and Engineering Consultunt Co Lid
Mo, §1 Soi Udonsuk 41, Sukhemyit Road,
Bangchak, Plies Khanong,
‘Bangkok, 10268, Thailand
Madel Number  LxT1 Procedure Number  DODD1.8378
Serigl Numbar 0007311 Tochnician Jacob Cannon
Tast Results Pass Calibration Date 23 Mar 2023
Callbration Dus
Initlal Condition  As Manufactured Tampasatins 255 °C  £025°C
Description SoundTrack LxT Class 1 Humidity 50.3 %RH £2,0%RH
Class 1 Sound Level Mater Static Pressure 8608 kPa :£0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested elactrically using Larson Davis PRMLXT1 SM 077646 and a 12.0 pF capacitor to simulate
microphone capacitance, Data reported in dB re 20 yPa assuming a microphane sensitivity of 50.0
mViPa.
Compliance Standards  Compliant to Marufacturer Specifications and the fallowing standards when combined with
Calibration Certificate from procedure DO001.8384:
JEC 60651:2001 Type 1 ANSI 51.4-2014 Class 1
IEC BOB04:2000 Type 1 ANSI 51.4 (R2006) Type 1
IEC 61252:2002 ANSI 51,25 (R2007)
IEC 61672:2013 Class 1 ANSI 51.43 (R2007) Type 1
IEC 61260:2001 Class 1 AME1 51.11 (R2009) Class 1
Issuing lat cerifies that s or al as stated in d <l
(uriboss ctherwise noled), i has b Marated standards racesdle to System of Units (21)

through the Matioral Instiube of Standards mdwm [MIST), or other national measurement institutes, and mests the
requiraments of ISCVIES 17025:2017, Test paints marked with a 3 In the within
scope of accreditation.

The qualty system is registered to IS0 5001:2015,

This calibeation | & direct comparison of the unit under test i the listed refarence standards and did not involve any samgling plans to
complete. Na sllowance has besn made for the instability of the Lest device due to use, time, el Such alowances would be made by
the customer as needed.

The i E with the 150 Guide o the Expreasion of Unceriainty in Measurement (GUME A
cavarage factor of spprodmately 2 sigma (k=2) has been applied 1o the standard uncertainty to Express the expandad uncerainty at
approximately B5% confidence laval.

This rapart may nat be axcoptin full,
ram tha organizasian issuing is report,

fr the publicalion of an approved abstract is cbiained in writing

Comaction dala from Larson Davis LxT Manusl for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Versicn
40.5, 2019-0010

Calibration Check Fraguency: 1000 Hz, Reference Sound Pressure Level: 114 dB re 20 uPa

LARSON DAVIS - A PCB DIVISION

o G . S ores W ©LARSON DAVIS
T16-684-0001 o N [ M
0233237 6o 17 Page | of & 0001 3407 R G

enaslunuRy

Certificate Number 2023003675

Seli-generated Noise

Measured according to IEC 61672-3:2013 11,1 and ANSI 51.4-2014 Part 3: 11.1
Measurement Test Result [dB]

A-waighted 40.32

— End of measurement resulis—

=~ End of Report—

Signatary:
LARSON DAVIS - A FCB DIVISION < P
1681 West 820 Narth 7
L3, s BB LARSON DAVIS
T16-684-0001 A PC8 DIVIS
HOIIMTUEL D Page3of3 D001 B406 Rev G
'
tenaslupugy
Certificate Number 2023003651
Standards Used
Description Cal Date  Cal Due Cal Standard
Hiart Scientific 2626-H Temperature Probe 20210825 20235-05-25 L
SRS DS360 Ultra Low Distortion Generator 20220330 2023-03-30 007174
LARSON DAVIS - A FCB DIVISION @
1681 West 20 Narth
e i oo 8 LARSON DAVIS
T 6R4-0001 e A PCE DIVISION

033237 1417 Page 2of 8

DHOR0IB40T Rev G

tenaslunugy



Certiflcate Number 2023003651 Cortifit Nu 1

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
1w &40
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08 40 A
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1 10 00 1000 100
Laval Injactad (48]

Frequency [Hz]
e e e |

Broadband level linearity parformed according 10 1EC B1672-3:2013 16 and ANS| S1.4-2014 Part 3: 16 for compliance o IEC §1672-1:2013

Elpctrical sigral Lest of frequency weighling performed accoeding to IEC 61672-3:2013 13 and ANSI 51.4-2014 Fm;:‘:s‘Ili!sl‘br compliance mﬁj 6.6, IEC G0804:2000 6.2, IEC 61252:2002 8, ANS 51,4 (RI006) 6.9, ANS| 51.4-2014 Pan 1: 5.6, ANSI 51.43 (R2007) 6.2
{+] F =S 122001 6. 822 IEC BOBI4:2000 & ANS1 51.4:1583 (R2006) 5.1 and 8.2.1; A-2014 Pant 1
m,smz.um:scm:an:;s;l 15;;«1 A s i s Loe Lol 48] Breor[dB]  Lower it 0] UpperlimitlaBl nmm o
Frequency [Hz} M- Ly Uncertainty |dB} 36.00 0.66 €70 0,70 0.16 Pass
631 036 =035 -1 0.33 15 Pass 3r.00 0.53 070 0.70 046 Pass
83.10 005 0.05 £0.30 030 0.15 Pass 38.00 0.35 £.70 0.70 0.16 Pass
125.89 0403 -0.03 .30 0.30 0.15 Pass 38,00 0.32 0,70 0,70 0'13 Pass
25119 003 008 0.30 0.30 016 Pass 40.00 021 070 0.70 016 Pass
501.19 0.03 0.03 030 0.30 0.15 Fass 41,00 0.12 .70 070 0.16 Pass
1,000.00 0.00 0.00 030 0.30 0.15 Pass 42,00 0.12 0.70 070 016 Pass
1,895.26 -0.02 0.1 -0.30 0.30 0.15 Pass 43.00 0.10 -0.70 0.70 0147 Pass
3,881.07 0.00 0.00 0.30 0.30 0.15 Pass 44,00 0.05 -0.70 0.70 017 Pass
7,943.28 0.04 0.04 0.30 030 0.15 Pass 45.00 .00 4.70 o708 0.16 Pass
15,846.93 -0.06 -0.06 .42 .32 0.15 Pass 46,00 0.01 070 070 016 Pass
18,962.62 0.35 £0.35 0.1 0.41 015 Pass 41.00 0.03 070 0.70 0.16 Pass
— End of measurement results— 4B.00 =0.04 0.70 on 0.16 Pass
48.00 0.04 070 0.70 0.6 Pass
54.00 0.05 070 0.70 0.16 Pass
50.00 0.07 0.70 0.70 0.16 Pass
64.00 £0.07 070 0.70 0.16 Pass
69.00 007 070 0.70 016 Pass
74.00 -0.06 070 0.70 0.16 Pass
78.00 £0.08 .70 0.70 0.16 Pass
84.00 0.07 .70 070 0.16 Pass
83.00 -n.07 470 0.70 0.16 Pass.
4,00 .07 270 o 0.18 Pass
99.00 <0.01 0.70 oo 0.15 Pass
104.00 -0.01 470 0.70 0.15 Pass
109.00 0.00 .70 070 015 Pass
114.00 0.00 .70 070 015 Pass
119.00 0.02 £.70 070 015 Pass
124.00 0.0 £0.70 070 0.15 Pass
128.00 .t £.70 0.70 015 Pass
134.00 -0.01 -0.70 o.7o 015 Pass
136.00 0.01 £.70 0.70 0.45 Pass
137.00 -0.01 £0.70 070 0.15 Pass
138.00 001 £.70 0.70 0.15 Pass
138,00 -0.02 £.70 070 015 Pass

= End of measurement resulis—

LARSON DAVIS - A PCB DIVISION
1681 West 820 Narth
Prove, UT 84601, United States

LARSON DAVIS - A FCB DIVISION

SLARSON DAVIS b et W ®LARSON DAVIS

T16-684-0001 T16-684-0001 @
MEIIITIARIT EL e 0233 2IT 164007 Papedof & THHR] B407 Bew
bi lay
Certificata Number 2023003651 5 = Sy
Peak Rise Time Gain
Peak rise fme performed accarding to IEC B0GS1:2001 8.4.4 and ANSI §1.4:1963 (R2006) B.4.4 Gain messured accordng o IEC 61672-3:2013 173 and 17.4 and ANSI S1.4-2014 Part 3 17.3.and 17.4
] ded
A ] Dursiten [us] Test Resut Wit [4B]  Upper linsit S Result T
mplitude | (48] Lowerlimit [dB]  Upper limit [dB] Uncertainty |dB] ‘Mensurement Test Result [4B]  Lower limit [dB]  Upper it [4B] iy (48] Result
137.85 40 Negative Pulse 135.26 133.80 136,80 0.15 Pass 0 dB Gain 93.94 93.90 94.10 015 Pass
Positiva Pulse 135.25 133,80 135,80 015 Pass 0 dB Gain, Linearity 4114 4030 1.70 0.16 Pass
30 Negative Pulse 134.32 133.80 135,80 0.15 Pass OBA Low Range 94.00 3.90 94,10 0.15 Pass
Posilive Pulse 134,32 133.80 135,80 045 Pass OBA Nomal Range 94.00 93.20 9480 0.15 Pass
— End of measarement results— — End of measurement resulis—
Positive Pulse Crest Factor Broadband Noise Floor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit Sel-qenerated noise measured accarding to [EC §1872-3:2013 1.2 and ANSI §1.4-2014 Pant 3: 1.2
Facice measured acconding 1o IEC G0351:2001 §.4.2 and ANS| $1.4:1983 (R2008) B.4.2
e L ! Messuresent Test Result [4B] Upper limit [4B] Result
Amphitude [dB] Crest Factor Teat Result [dB] Linuits [dB] Expunded Uncertainty [4B] Result
Awelght Nolse Floor 27.01 3600 Pass
1m0 g oo 2050 015¢ P Coweight Noise Floor 2702 35.00 Pass
& oMo +1.00 0183 EXNE Z-weight Noiss Floor 3341 38.00 Pass
0 oVLD +1.50 015% Pass
126,85 3 012 £0.50 015% Pass
E o S 0184 s — End of measureeent results—
10 VLD +1.50 015¢ Pass
116.85 3 -0.13 +0.50 015¢ Pass Total Harmonic Distortion
5 013 +1.00 0.15% Pass 2
o 480 045% Pass Maasured using 1/3-Octave fiters
° 03,26 +1.50 015¢ Poss &
105.65 3 013 £0.50 015¢ Pass Measmrement TestRemult [dB]  Lower Limit (dB]  Upper Limit [4B] i Result
5 012 £1.00 0153 Pass Uncertainty [4B]
i i G i QHES Sy 10 Hz Signal 135,84 135.05 136,65 015 Pass
— End of measurement pesults— THO £7.26 -68.00 Qo1 Pass
THD+N -63.27 -56.00 001t Pass

= End of measurement resulis—

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according 1o 1EC 60G51:2001 $.4.2 and ANS| 51.4:1983 (R2008) B.4.2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Espanded Uneertainty [dB] Result
136.85 3 oviLD +0.50 0151 Pass
5 onn £1.00 0.45% Pass

10 onp +1.50 0.15% Pass

126,85 3 0.1 £0.50 0.15¢ Pass
5 -0.10 +1.00 0.15% Pass

10 ovLD £1.50 015% Pass

116,85 3 013 £0.50 0158 Pass
5 an £1.00 016t Pass

10 025 +1.50 053 Pass

106,85 3 -0.12 +0.50 nist Pass
5 -0.11 +1.00 0153 Pass

10 0.01 150 0451 Pass

~ End of measurement resulis=

e e LARSON DAVIS — A PCB DIVISION
1681 West 820 North L2 ;
Prov, UT 84601, United States %& % OLARSOH DAVIS 1681 West 820 North
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Certificate Number 2023003651
1/3-Octave Self-Generated Noise
-
g0 |
B e
§ F
.
=
E - I
i
.
10 e 10 10000 100003 1000080
Frequency [He]
Tha SLM is set to low rmange.
Frequency [Hz| Test Result [dB] Upper limit [dB] Resubt
&30 21.01 24.60 Pass
Boo 20,60 24.00 Pass
10.00 19.19 23.50 Pass
12.50 18.13 23.00 Pass
16.00 16.66 22.90 Pass
20.00 1647 22.40 Pass
25,00 15.54 2230 Pass
31.50 14.59 21.50 Pass
40.00 13.14 20,20 Pass
50.00 12.53 18.80 Pass
G3.00 12.05 17.60 Pass
BO.OO 11.24 16.60 Pass
100.00 10.61 16.90 Pass
125.00 10.01 15.70 Pass
160.00 9.34 15.50 Pass
200.00 801 1520 Pass
250,00 as52 15.20 Pass
315.00 an 15.20 Pass
400.00 a6 15.70 Pass
500.00 a.80 16.00 Pass
B30.00 2.26 16.60 Pass
B00.00 e 17.30 Pass
1,000.00 1040 18,10 Pass
1,250.00 11.15 18.90 Pass
1,600.00 11.84 19.80 Pass
2,000.00 1276 20.80 Pass
2,500.00 13.68 21.70 Pass
3,160.00 14.64 22.60 Pass
4,000.00 15,55 2350 Pass
5,000.00 1647 2450 Pass
6,300,00 1747 2550 Pass
B,000,00 18,44 26.50 Pass
10,000.00 19.44 27.40 Pass
12,500.00 2045 28.50 Pass
16,000.00 2142 29.50 Pass
20,000.00 2241 3040 Pass

= End of measmrensent resubi—

o
ey ﬂa
G G

LARSON DAVIS — A PCB DIVISION
1681 West 820 North
Provo, UT 84601, United States

i

SLARSON DAVIS

Certificate Number 2023003651

— End of Report=

Signatory:
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Cartificate Number 2023003676

A2 adaptor s used with the preamphfier.

Calibration Check Fraquency: 1000 Hz; Reference Scund Pressure Lavel: 114 dB re 20 4Pa

Pariodic tast

Pattem approval for IEC 61672-1:2013 | ANSVASA 51.4-2014/Part 1

with from IEC 61672-3:2013 / ANSUASA 51.4-2014/Part3.

(PTE) an 2007-10-08 reference number PTB-1.72-4034218,

compleled by

The sound level meter submitted for testing successfully completed the periadic tests of IEC 61672-3:2013 / ANSUASA §1.4-2014/Part

3, for the environmental conditons under which the tests were performed. As evidence was
testing organization responsible for Bpproving the results of pattem: arfoeme

publicly available, from an independent
i

with IEC 61672-2:2013/

Calibration Certificale from procedure DO001 B378:

IEC 60851:2001 Type 1
IEC B0B04-2000 Type 1
IEC 612522002

1EC 81260:2001 Class 1
IEC 616722013 Class 1

ANSI 51.4-2014 Class 1
ANSI 51,4 (R2006) Type 1
ANSI§1.11 (R2008) Class 1
ANSI 51.25 (R2007)

ANS 51,43 (R2007) Type 1

0 riifias that te inst t described ab: ts ar exceeds as staled in e referenced procadurs

(unbess othenwise noted). I has been g traceabie 1o the Sysbem af Units (51)
through the National Insthute of Standards and logy (NIST), or other institules, and mesls the
requiraments of ISCVIES 170252017,

Test points marked with a § in the within scope of

The quality system is registersd to IS0 9001:2015.

This calibration is & direct comparison of the unit under test to the listed referance standards and did nat invalve any samplng plans to
compiete, No allowance has been made for the instability of the test device due to use, time, eic. Such allowances woukl be mace by
the customer as needed.

The ios were computed the 150 Guide 1o the Expression of Uncertainty in Mamssurement (GUM). A
coverage factor of approoddmately 2 sigma (v=2) has been applied to the standand uncertainty fo express the expanded uncertsinty at
approsimately B5% confidence lavel.

This report may not be emcapt in full, unles: far the publication of an approved abstract is chtained in writing

froem the organization issuing this repart.
Correction data from L Firmwaee Varsian
4,05, 20100910

Davis LxT Manwal for LTa LxL 1770.01 Rev O

Far 1/4* microphones, the Larsan Davis ADPO24 1747 1o 1/2° adaplor is usad with the calibrators and the Larson Davis ADPO43 1/4" 1o

T16-684-0001 X
EITITIAELT Page Tal § D009 B411T e O
la

Calibration Certificate

Certificate Number 2023003676

Customer:

United Analyst and Engineering Consalant Cs Ltd

No. 81 Sai Udensuk 41, Sukhumvit Road,

Banrgehak, Phira Khaneng,

Bangkok, 10260, Thafland

Model Number  LxT1 Procedure Number  DO001.8384

Serlal Number 0007312 Technician Jacob Cannon

Test Resulls Pass Calibration Date 24 Mar 2023

& Callbration Due
Initial Condition  As Manufacturad Temperature 2358 'C +0.25°C
Description SoundTrack LxT Class 1 Humidity 483 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressury BE71 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tosted with: Data reperted in dB re 20 pPa.
Larson Davis CAL200. S/N 9079
PCB 377B02. SN 3456818
Larson Davis PRMLxT1. SN 077647
Larson Davis CAL281. SN 0108

Compiiance Standards Complant (o Mamfaciures Specificalions and the folowing stendards when combined with

ANSUASA 51.4-2014/Part 2, 1o demonsirate that the maded of sound lavel meser fully conformad to the dass 1 specifications in IEC
B1672-1:2013 / ANSUASA 51.4-2014Fart 1; the sound kavel mater submittad for tasting conorms ta the class 1spacifications in IEC
B1672-1:2013 / ANSVASA 51.4-2014/Par 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CALZI1 Residual Intensity Calibrator 2032-00-09 20230909 D250
Hart Sciemtific 2626-1 Temperatsre Probe 2021-08-25  2023-05-25 DGET9R
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 w7027
Larson Davis Model 831 2023-02-22  2024-02-22 oOT1E2
PCB 37TA13 12 inch Prepolarized Pressure Micropbone  2023-03-06  2024-03-06 D718
SRS DSE360 Ultra Low Distortion Generator 2022-03-29  2023-03-2% DOT763S
Lamson Davis 1127 Preamplifier for Model 831 Type | 2022-09-28  2023-09-28 PCBOO4TES
Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI 51.4-2014 Part 3: 10
Expanded
Measurement Test Result [dB|]  Lower Limit |dB) Uy Limit Resubt
B 1aB) pper 1dB] Uncertainty [4B]
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded
easurement Result
o 8 e 1V ] |48 re 1 ¥/ Pal 1B e 1V Pal Uncertainty JdB]
1000 Hz -48.85 -62.44 -48.33 014 Pass

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI 51.4-2014 Part 3: 12 using a comparisan coupler with Uinit Under Test

{UUT) and reference SLM using slow time-weightad sound beved for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part

Prova, UT 84601, United States
T16-654-0001

LARSON DAVIS - A PCB DIVISION éf% % OLARSUN- RnnVIs

1681 West 820 North
Page 1 af3 D061 8406 Rev 0

HTE-LITI04 4

enaslunuRy

1:85
Frequency [Hz| Test Result [dB]  Expected [dB] Lower Limit [dB]  Upper Limit [dB} Epmnded ok
Uncertainty [4B]
125 -0.20 £0.20 .20 .50 023 Pass
1000 014 oo 0.0 oo 023 Pass
BOOD 372 =3.00 -5.50 =1.50 032 Pass
— End of measarensnt resubis—
LARSON DAVIS - & FCB DIVISION

1681 West 820 North
Prave, UT 84601, United Stsics
Tlo-a84-0001

BOA-MTIM: 14
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Measurcment.
A-weighted

Cartificate Number 2023003676

Seif-generated Noise

Megssured according to IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1
Test Result [dB]

— End of measurement results—

— End of Report—

Signatory:

LARSON DAVIS — A FCB DIVISION
1681 Wit 820 Marth

Prov, UT 84601, United Sites
T16-684-0001

MIITI0M

Diescription

Hart Scientific 2626-H Temperatare Probe
SRS D5360 Ulira Low Distortion Generator

o

i

R

Certificate Number 2023003652

Standards Used

Cal Dt

2021-08-25  2023-05-25
2022-05-4  2023-03-04

(5]

5

b

Page3of 3
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Cal Standard

LARSON DAVIS - A PCB DIVISION
1681 West 820 Nosth

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

Cevtificate Number 2023003652

Customer:

United Analyst and Engineering Comsultant Co Lid
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangehak, Phra Khanong,

Bapghok, 10260, Thailand

Model Number  LxT1 Procedure Number ~ DDDD1.83T6
Serial Number 0007312 Tachnician Jacob Cannon
Tast Resuits Pass Calibration Date 23 Mar 2023
. Cailbration Due
fiidier Conaltion Ay Mamifachins) Temperature 2362 "¢ 025°C
Description SoundTrack LxT Class 1 Humidity 496 %RH +20%RH
Class 1 Sound Lavel Mater Static Pressure 8608 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Mathod Tasted alectrically using Larson Davis PRMLxT 1 S/N 077647 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sansitivity of 50.0
mViPa.
Compilance Standards Comgliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANS| 51.4-2014 Class 1

IEC BOBO4:2000 Type 1 ANS| $1.4 (R2006) Type 1
|EC 6§1252:2002 ANS| 51.25 (R2007)
|IEC §1672:2013 Class 1 ANE| 51.43 (R2007) Type 1

IEC 61260:2001 Class 1 ANS| 51.11 (R2008) Class 1

Issuing lab certifies that the instrumeant described above meets or exceeds all specifications as staled in the referenced procedure.

less otherwise noled). It has b 9 tandard ahle o the System of Units (S1)
throuigh the Masional Institute of Standards and Technology (NIST), or ather natianal measurement institutes, and meets the
requirements of ISCEC 17025:2017. Test palnts marked with a £ in the uncartalnties column do nat fall within this lsberatory's
scops of accraditation,

The qualty system Is registered to 1S 90012015,

This calibratian is a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans o
complete. No allowance has been made for e instabilty of the test device due 1o e, fme. etc. Such allowsnces would be made by
1he customer as needed.

were i ith the IS0 Guide to the Expression of Uncertainty in Measurement (GUM). A
caverage factar of approximately 2 sigma (k=2) kas been applied to th irty o express the expanded at
appraximatety 96% canfidence level.

This rapart may nat be repraduced, sxcapt in full, unless permission far the publication of an appraved shstract is cbiainad in writing
fram the crganization issuing this repart.

Comeclion data from Larson Davis LxT Manual lor SoundTrack LxT & SoundExpert Lxl, I770.01 Rev O Supporting Firmware Version
4.0.5, 2018-00-10

Calbration Check Frequancy: 1000 Hz Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A FCB DIVISION o

> °
1681 West 820 North £
S s WA LARSON DAVIS
T16-684-0001 oy e A PEB, IGION
2E3IXTI8ART Page 1ol & DM 3807 Rev
A
Certificate Number 2023003652
Z-weight Filter Response
10 a0
o8
o a0
oo o — w T
% 0z ;
T o — —— v §
i = ] <20 §
g 4 [} -
48 Err)
ik !
0 &0
1 10 00 1000 000 100000
Fraquency [Hz]
— 1 B Davialon e Lot LMt e Upper Lmit |
Elecirical signal lest of freguoncy walghting performed according to [EC 61672-3:2013 13 and ANSI 51.4-2014 Part 3: 13 for compiance o
IEC 61872-1:2013 5.5; IEC 606512001 6.1 and §.2.2; IEC BIB04-2000 5; ANSI §1.4:1583 (RZ006) 5.1 and 8.2.1; ANSI 51.4-2014 Part 1: 5.5
Expanded
Frequency [fz] Test Result [B]  Devistin [4B]  Lower limic [dB] - Upper it |aB) -\ CRHC0 Resalt
631 044 D.44 -1 033 0.15 Pass
63.10 -0.03 £0.03 -0.30 0.30 0.15 Pass
125,89 -0.03 0.03 030 0.30 0.15 Pass
251.19 -0.04 -0.04 030 0.30 0.15 Pass
501.19 001 0.0 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 -0.30 030 0.15 Pass
1,995.26 -0.03 -0.03 030 030 0.15 Pass
3,961.07 -0.01 -0.01 0.30 030 015 Pass
7.843.28 0.04 0.4 -0.30 0.30 015 Pass
15,8438.03 -0.08 -0.08 0.42 032 015 Pass
19,962.62 037 -0.37 081 0.41 015 Pass

~ End of messurement results—

LARSON DAVIS — A PCB DIVISION
1681 West 820 Narth

Prove, UT 84601, United States
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Cartificate Number 2023003552
A-weighted Broadband Log Linearity: 8,000.00 Hz

[
e = = cal s = - -]
an

Error [dB]

nn ET) s mn s noo 1308 10
Level Injected [dB]

v Lt

g Liit

Braadband level nearity performed sccarding to IEC B1672-3:2013 16 and ANSI 51.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC G0B04:2000 6.2, [EC 61252:2002 B, ANS| 51.4 (R2006) 6.9, ANSI §1.4-2014 Part 1: 5.6, ANSI 51.43 [R2007) 6.2

Cartificate Number 2023003652
Peak Rise Time

Preak rise time performed according 1o IEC 606512001 9.4.4 and ANS| 51.4:1983 (R2006) B.4.4

Expanded

Level [dB] Error [dB| Laower limit [dB]  Upper limit jdB) Uncertalaty (dB] Resule
700 061 £0.70 0.70 016 Pass
3800 0.54 -0.70 070 016 Pass
39.00 0.40 -0.70 0.70 016 Pass
40.00 0.33 £.70 0.70 016 Pass
41.00 0.27 £0.70 0.70 016 Pass
4200 n.22 =0.70 070 018 Pass
43,00 0.18 -0.70 ot 047 Pass
44.00 015 070 oro 047 Pass
45.00 0.10 -0.70 o070 0.18 Pass
46.00 007 070 oFo o186 Pass
47.00 0.07 070 0.70 016 Pass
48.00 0.09 0.70 o.70 016 Pass
49.00 0.08 -0.70 070 (R[] Pass
54.00 -0.07 -0.70 0.70 016 Pass
53,00 0.03 .70 0.70 016 Pass
64.00 0.08 070 0.70 016 Pass
69.00 003 .70 0.70 016 Pass
74,00 -0.03 L[70 070 016 Pass
T9.00 ooz 0.70 0.70 0,16 Pass
B4.00 -0.02 -0.70 (] 0.16 Pass
88,00 0.03 -0.70 oro 0.16 Pass
94,00 -0.02 -0.70 oro 0.16 Pass
9.00 0.08 070 0.70 015 Pass

104.00 0.00 =0.70 o070 0.15 Pass
109,00 0.08 070 0.70 0.15 Pass
114.00 0.01 010 7o Q15 Pass
119.00 007 -0.70 070 15 Pass
124,00 0.01 £0.70 0.7 015 Pass
129.00 0.08 -£0.70 o070 015 Pass
134.00 £.42 £.70 070 .15 Pass
136.00 ooz -0.70 070 015 Pass
137.00 007 -0.70 oo 0.15 Pass
138.00 oor 070 070 018 Pass
130.00 o.or -0.70 0.70 0.15 Pass
140,00 007 070 o0 0.15 Pass

~ End of measurement resulis—

LARSON DAVIS — A PCB DIVISION
1681 West B20 North
Pravo, UT 84601, United States

Expanded
Am Duration [ps] Result limit Resalt
plitude [dB] Test HB]  Lewerlimit [dB]  Upper ] Uncertuinty |d4B]
137.85 40 Negative Pulse 134,73 133.30 135.30 0.15 Pass
Pasitive Pulse 134.72 133.28 135.28 0.15 Pass
30 Negative Pulse 133.79 133.30 135.30 0.15 Pass
Pasifive Pulse 133.78 133.28 135.28 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 bo IEC 60851:2001 9.4.2 and ANS! 51.4:1083 (R2006) 8.4.2
Amplitude [(1B] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [4B] Result
136.85 3 ovLD +0.50 015% Pass
5 owD +1.00 0.15% Pass
10 oVLD 2150 0.15¢ Pass
126.85 3 012 £0.50 0.15¢ Pass
s -0.07 £1.00 0168 Pass
10 oD +1.50 015% Pass
116,85 3 016 +0.50 0154 Pass
5 0,05 21.00 0.16% Pass
10 024 +150 0.15¢ Pass
106,85 3 0.19 £0.50 015 Pass
5 -0.09 +1.00 0153 Pass
10 -0.30 +1.50 0.15¢ Pass
~ End of measurement resilts—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC B0651:2001 9.4.2 and ANSI 51.4:1883 (R2006) 8.4.2
Amplitade [dB] Crest Factor Test Result [4B] Limits [dB] Expanded Uncertainty [dB] Result
136,85 3 ovLD +0.50 0151 Pass
5 o £1.00 0153 Pass
10 VLD +1.50 01653 Pass
126.85 3 011 +0.50 0157 Pass
5 -0.08 £1.00 0153 Pass
10 oD £1.50 015% Pass
116.85 3 0.10 +0.50 0153 Pass
5 -0.06 1,00 RLES Pass
0 023 £1.50 0151 Pass
106,85 3 -0.18 +0.50 0,151 Pass
5 011 £1.00 D15 Pass
10 028 +1.50 0154 Pass

~ End of measurement resulis—

LARSON DAVIS — A PCB DIVISION

®LARSON DAVIS
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T16-684-0001
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Certificate Number 2023003652
Gain
Gain measured according o IEC B1672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4
Expanded
Messurement Test Result [dB]  Lower limit [dE]  Upper Hmit [dB] ty [dB] Hesult
0 dB Gain 9382 9385 94.06 0.15 Pass
0 dB Gain, Lineasity 4116 026 4166 016 Pass
DBA Low Range a3o7 93.86 04.06 0.15 Pass.
OBA Normal Range 93,06 9320 8480 0.15 Pass
~ End of measurement resulis—
Broadband Noise Floor
Solf-panarated naise measured according to IEC B1672-3:2013 11,2 and ANS| 51,4-2014 Part 3: 11.2
Mcasareent Test Result [dB] Upper Himit [dB] Result
A-weight Moise Floar 2686 36.00 Pass
C-weighl Moise Floor 26.56 35.00 Pass
Z-weight Noise Floor 3228 39.00 Pass
— End af measurement resulis—
Total Harmonic Distortion
Mesasured using 1/3-Octawe filtars:
Measurement Tesl i
it Result [dB]  Lower Limit [dB]  Upper Limit [dB] w[dld Result
10 Hz Signal 13535 135.05 136,65 015 Pass
THO -64.53 -58.00 001 Pass
THO+N -61.30 -58.00 001t Pass
— End of measurement resulis—
LARSON DAVIS - A PCH DIVISION e 0
1681 West 820 Narth e,
Provo, UT $4601, United States ﬁ;/_ﬂg - LAHSO" DA“IS
T16-684-0001 N e L :
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Certificate Number 2023003652
1/3-Octave Self-Generated Noise
g
E
H
]
=
ne won e 100000 1002000
Frequency [Hz]
The SLM i set to low range.
Frequency [Hz| Test Result [dB] Upper limit [di] Result
6.30 19.36 2460 Pass
8.00 18.96 24.00 Pass
10,00 17.32 2350 Pass
12.50 16.60 23.00 Pass
16.00 1547 2280 Pass
20.00 14.87 240 Pass
25.00 1312 230 Pass
31.80 12.38 21.50 Pass
40.00 .67 20.20 Pass
50.00 10.85 18.80 Pass
63.00 10,08 1760 Pass
80.00 946 16.60 Pass
100.00 873 15.90 Pass
125.00 8.30 1570 Pass
180.00 TB3 15.50 Pasa
200,00 7.53 15.20 Pass
250,00 TAD 15.20 Pass
315.00 TA4 15.20 Pass
400,00 T.ED 1570 Pass
500.00 an 16.00 Pass
630.00 860 16.60 Pass
800.00 a3 17.30 Pass
1,000.00 10,05 18.10 Pass
1,250.00 10.74 18.00 Pass
1,600.00 161 19.80 Pass
2,000.00 12.58 20.80 Pass
2,500.00 1349 2170 Pass
3,150.00 14.42 2260 Pass
4,000.00 15.38 2350 Pass
5,000.00 16.38 24.50 Pass
6,300.00 173 2550 Pass
8,000.00 18.33 26.50 Pass.
10,000.00 19.35 27.40 Fass
12,500.00 2035 28.50 Pass
16,000.00 21.34 29.50 Pass
20,000.00 2235 3040 Pass

- End of measurement resulis-—

LARSON DAVIS - A PCB DIVISION
1681 West 820 North
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Cartificate Numbar 2023003652

~ End of Report=

Signatory: _Jacop Cammen, 0000000000

LARSON DAVIS = A PCB DIVISION
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Cartificate Number 2023003677
112" adagior is used with the preampilifier,

Calibration Check Fraquency: 1000 Hz; Referance Sound Pressure Lavel: 114 dB re 20 yPa

Pariodic lests were performed in accordance with procedures fram [EC S1672-3:2013 { ANSUASA 51.4-2014/Part3.

Patern appraval for I[EC 61672-1:2013 / ANSVASA S1.4-2014/Pan 1 completed by
[PTE) an 2007-10-08 reference numbar PTE-1,72-4034218,

The saund level meter submitted for testing successfully complated the perlodic tests of IEC 61672-2:2013 / ANSUASA 1,4-2014FPart
3, for the enviranmental conditons under which the lests ware parformed. As evidence was publicly avalable, from an independent
festing orgarization respansible for approving mwhummmmwmmmﬁc S‘ﬁm‘af
ANSIASA 51.4-2014/Part 2, that

G1672-1:2013 / ANSUASA 51.4-2014/Part 1; the sound leval meter submitied I\:ﬂ.ﬁq nhﬂuhhﬂu llp!ememmln IEC
61672-1:2013 / ANSUASA 51.4-2014/Part 1.

Description CalDate  Cal Due Cal Standard
Larson Dvis CAL291 Residual Intensity Calibeator 0220909 2023-09-09 001250
Hart Seientific 2626-H Tempersture Probe W2N-08-25 20230525 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 07027
Larsan Davis Model 831 W22 20240222 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06  2024-03-06 00718S
SRS DS360 Ultra Low Distortion Ceneratar W06-29 20230329 007635
Larson Dvis 12" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCBOOD4TEI
Acoustic Calibration

to IEC 61672-3:2013 10 and ANSI 51,4-2014 Part 3: 10

1000 Hz 4.0 113.80 11420 0.14 Pass

Loaded Circuit Sensitivity

1000 Hz -48.78 -52.44 -48.33 0.14 Pass
— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC B1672-2:2013 12 and ANS| 51.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
ELHJT} and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANS| 51.4-2014 Part

|
o

125 -0.20 -0.20 -1.20 0.80 0.23 Pass
1000 013 .00 -0.70 0.70 0.23 Pass
8000 =3.30 -3.00 =5.50 -1.50 0.32 Pass

= End of measurement resulis—
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Calibration Certificate

Cartificate Number 2023002738

Customer:

Undied d ' Ltd
No. 81 Sod Udonsuk. Jl&ﬂu-m Rand,
Bangchak, Phra Khanong,

Bangkok, 10264, Thalland

Model Number  LxT1

Procedure Number  DO001T.B384

Sorial Number 0007313 Technician Jacab Cannon

Test Results Pass Calibration Date 24 Mar 2023
Calibration Due

Initial Condition  As Manufactured Temperature 2362 T :035°C

483 %RH +2.0%RH

Description SoundTrack LxT Class 1 Humidity
857 kPa +0.13kPa

Class 1 Sound Level Mater
Firmwara Revision: 2.404
Evaluation Method Tasted with:

PCB 377B02. 8N 345818
Larson Davis CAL291. SN 0108
Larson Davis PRMLxT1. S/N 077648
Larson Davis CAL200. SN 9078
G to i and the following standands when combined with
Calibration Cenlificate from procedure DO001.8378:

Data reported in dB re 20 pFa.

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 61252:2002

IEC 61260:2001 Class. 1
IEC 61672:2013 Class 1

AMNSI 51.4-2014 Class 1
ANSI 51.4 (R2006) Type 1
ANSI 51,11 (R2008) Class 1
ANS| $1.25 (R2007)

ANS| 5143 (R2007) Type 1

Issuirg lah certifies that the instrumant dascribed above meets or exceeds &l a8 stated in the
[unless otherwise noted). | has been g 1o the System of Linits {S1)
theough the Masianal Institute of Standards and (MNIST), or ather national and mests the
requiraments af ESONEC 17025:2017.
atin do nat fall this scope

The quality system is registared to IS0 BO01:2015.
This calibration is a di ! o
‘complate. memmmmhmmwwummtmmnmn use, tima, sic. MMImuw.ﬁbomM'
1ha customer &5 neaded.

d in with the IS0 Guide to th of Uncartainty in M), A
‘eoverage Tactor of appredmatety 2 sigma (ik=2) has been applied fo the standard 1o express the expa ot
‘approdmately 85% confidence haval,
This repart may et i full, unl for th of an i &l
from the anganization issuing this report.
Comaction data from Larson Dewis LxT Manual far LiT& Lxt, I770.01 Rev O Firmware Varsian
4.0.5, 2019-05-10

For 1/4" microphanas, the Larson Davis ADPO24 14" 1o 1/2° adaplor is used with te calibeators and the Larson Davis ADP043 1/4% 1o
LARSON DAVTS = A PCB DIVISION

1681 West 820 Narih = ]
!:;wvv,UTsl‘lﬁﬂL United States ccirore mso“a E&%H!ﬁ
Page 1 af 3 00015408 Rv G
tenaslupugy
Certificate Number 2023003677

Self-generated Noise

Measured mﬂlnl to IEC B1672-3:2013 11.1 and ANSI 51.4-2014 Pad 3:

A-weighted 4429
— End of measurement results—

— End of Repori—
Signatory:
LARSON DAVIS - A PCB DIVISION
Pro, U 84601, Ui s ®LARSON DAVIS
T16-684-0001 t,.".,,. A PCB DIVISION
ESMTIEALT Page 3 of 3 D0 BADE Rev G
tenaslunugy



Calibration Certificate

Cartificate Number 2023002738

Customar:

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

Banghkok, 10264, Thailand

Model Number  LxT1 Procedure Number  DD001.E3T8

Serlsl Number 0007313 Technician Jacob Cannon
Tast Results Pass Calibration Date 23 Mar 2023
Inftial Condit Manu Calibration Due
i Temperaturs 2388 'C 20.26°C
Dascription SoundTrack LxT Class 1 Hurmidity 493 %RH 220%RH
Class 1 Sound Level Meter Static Pressure 8598 kPa 2013 kPa

Firmware Revision: 2.404

Evaluation Method Tested elecirically using Larsan Davis PRMLYT1 SN 077648 and a 12.0 pF capaciter to simalate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone senaitivity of 50.0
mViPa.

Compliance Standards Campliant and the folowing
Calibration Certificeta from procedure DODD1.E384:

when combined with

ANSI 51.4-2014 Class 1
ANSI 1.4 (R2008) Type 1
ANSI 51,25 (R2007)

ANSI 51.43 (R2007) Type 1
ANSI 51.11 (R2009) Class 1

|EC 60651:2001 Type 1
|EC ED804:2000 Type 1
|EC 61252:2002

|EC 61672:2013 Class 1
|EC 61260:2001 Class 1

Issuing lab certifies that the instrument described above meels or axceeds al specifications as stated in the referenced procsdure

catbrated uss e System of Uiies (1)
ough of Standards and INIST), or ather institutes, and mests the
requirsments of ISOVIEC 17026:2017. with a 3 In Jumn within
scops of accreditation,

The qualty sysiem is registered o IS0 90012015,

Thiss calibralion is & direct the unit under rederence standards and did nol invalve any sampling plans o
comgilete, Mo allowance has been made far the instability of the test 1o use, Bme, eic. would ba made by
the customer as needed.

The L computed with the IS0 Guide 1o the f ity i (BUM). A
caverage factor of spprodmately 2 sigma pplied to th dard iy o exgpress th at
approximately 55% confidence lewed

This report may not ba wcapt in full, unk o far the publcation of an approved absiract is abtaned in writing

from e organization issuing this report.

Comection data fram L LT Manual for LTa
4.0.5, 2018-08-10

Lyt I770.01 Rev O Supporting Firmrware Varsion

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

LARSON DAVIS — A PCB DIVISION = =

1681 West 820 Narth =l

Prove, UT 84601, United States 4
o

®LARSON DAVIS

A PCB DIVISION

T16-684-0001 Eopg
0T3-3-TITI R0 Page 1ol 8 D001 3407 Reew €
'
enaslupugy
Certificate Numbaer 2023003662
Z-weight Filter Response
10 - | B0
o8 | I
06 a0
o4
5 i — 20 g
S W | e — w b |
0z -+
§ a4 i 1 | 20 g
%5 =
a8 \\ " n!
-0 6.0
1 10 100 1000 10000 100000
Frequency [Hz]
[“Nun'l\d W Dovintion e Lowar Limit e Uppar Limit I

Elecirical signal test of frequancy walghiing performed eccording to IEC B1672-3:2013 13 and ANS| 51.4-2014 Part 3: 13 for compllance to
|EC §1672-1:2013 5.5; IEC B0651:2001 6.1 and 9.2.2; |EC 60504:2000

i AMSI 51.4:1683 (R2006) 5.1 and B.2.1; ANSI 51.4-2014 Part 1: 5.5

6.31 -0.27 -027 -1.11 0.33 .16 Pass
8310 -0.06 -0.08 0.30 0.30 0.5 Pass
125.80 -0.04 -0.04 0.30 0.30 0.45 Pags
251.19 -0.05 -0.05 0,30 0.30 0.15 Pass
501.19 -0.03 -0.03 0.30 0.30 0,15 Pass
1,000.00 0.00 0.00 0.30 0.30 015 Pass
100526 -0.03 -0.03 0.30 0.30 015 Pass
3,981.07 -0.02 -0.02 0.30 0.30 0.15 Pass
784328 0.0 oM 0.30 0.30 81 Pass
15,848.93 -0.08 -0.08 042 0.32 015 Pass
18,952.62 -0.ar -0.a7 0.81 041 015 Pass
— End of measarement results—

LARSON DAVIS — A FCB DIVISION
1681 West 820 Morth

%Q% EQ ;
T16-684-0001 /ﬁ:\‘\ e

®LARSON DAVIS

Prove, UT 84601, United States.
A PCE DIVISION

MBSTTIMI Page3of & 00018407 R G

enaslunugy

Cartificate Number 2023003662

Deescription CalDate  Cal Due Cal Standard
Hart Scientific 2626-H Temperature Probe 20210825 2023-05-25 006798
SRS DS360 Ultra Low Distortion Generator 20221229 2023-12-29 007118
LARSON DAVIS — A FCB DIVISION - Py
o et LARSON DAVIS
UT 84601, United Seates
Teewwal o> A PR OISO
MI3IITIRIA S qu 1ol DNNNK] B40T Rew G
lay
Cartificate Number 2023003662
A-weighted Broadband Log Linearity: 8,000.00 Hz
10 .
os 1
o
¥ q‘n.
s or ™~ 1]
E L d L L] T ® ¥ n
a2
Exl
Ers
£l
w1
100 a0 s0 T o 00 1300 1500

Lovel Injected [d5]

Breadband level inearity performed accarding to |EC 81672-3:2013 16 and ANSI §1.4-2014 Part 3: 16 for compliance o IEC 81672-1:2013

5.6, IEC 60B04:2000 6.2, |EC 612522002 B, ANSI 51.4 lﬁl 6.9, ANS1 51.4-2014 Part 1: 5.6, ANSI 51.43 m?lu

36,00 0.55 070 0.70 0.16 Pass
a7.00 0.48 -0.70 0.70 0.18 Pass
36.00 O.dd 070 0.70 0.16 Pass
30.00 0.31 070 070 0.16 Pass
40.00 0.26 070 070 0.18 Pass
41.00 0.16 -0.70 0.70 0.186 Pass
42.00 0.15 -0.70 070 0.18 Pass
43.00 0.10 070 0.70 0.17 Pass
44.00 0.06 £0.70 0.70 0.17 Pass
45.00 0.04 .70 070 0.16 Pass
46.00 0.03 £.70 070 0.16 Pass
47.00 0.03 .70 0.70 0.16 Pass
48.00 0.00 .70 0.70 0.16 Pass
49.00 0.00 £.70 0.70 0.16 Pass
54.00 -0.02 £0.70 L] 016 Pass
59,00 -0.04 .70 0.70 016 Pass
64.00 -0.04 -0.70 0.70 016 Pass
69,00 -0.04 -0.70 070 016 Pass
74.00 -0.04 £0.70 070 0.16 Pass
79.00 -0.08 .70 ot 0.16 Pass
84.00 -0.04 070 070 016 Pass
89,00 0.04 0.70 070 0.16 Pass
94,00 004 -0.70 (%] 0.16 Pass
99,00 0.01 0.70 070 0.15 Pass
104,00 0.02 0.70 070 0.15 Pass
108.00 0.01 .70 070 0.15 Pass
114,00 0.00 0.70 070 0.15 Pass
118.00 0.00 0.70 0.70 0.15 Pass
124.00 0.01 0.70 0.70 0.15 Pass
128.00 0.00 -0.70 0.70 0.15 Pass
134.00 0.00 0.70 0.70 015 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 0.00 070 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 015 Pass
130.00 0.00 -0.70 0.70 015 Pass

— End of measurement resulis—

LARSON DAVIS — A PCE DIVISION

Prove, T 60, Uit S ®ARSON DAVIS
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Certificate Number 2023003662
Peak Rise Time

Peak rise ime parformed acconding to IEC 60651:2001 9.4.4 and ANS| §1.4:1583 (R2006) 8.4.4

Gain

Gaiin measured mib |EC 61672-3:2013 17.3 and 17.4 and ANSI 51.4-2014 Part 3: 17.3 and 17.4

Pass 0dB Gain 93.85 93.90 94.10 015 Pass
13612 13;3 ::ﬁ ::: P 0.dB Gain, Linearity 41.08 4030 41.70 0.16 Pass
: OBA Low Range 94.00 93.90 4,10 015 Pass
30 134.19 133.65 135.65 0.15 Pass
19419 133,84 135,64 015 Pass 0BA Normal Range: 94.00 93,20 04,80 0.15 Pass
— End of measurement resubls—
— End of measurement results—
Positive Pulse Crest Factor Broadband Noise Floor
200 ps pulse tests at 2.0, 12.0, 22,0, 32.0 dB below Overload Limit Seé-peneraled noise measured according to IEC 61672-3:2013 11.2 and ANSI 51.4-2014 Part & 11.2
Cresl Factor measured to [EC B0651:2001 £.4.2 and ANSI £1.4:1583 842
A-weight Noisa Floor 26.97 36.00 Pass
136.85 ] ovLD £0.50 0.15% Pass C-weighl Noise Floar 26.58 35.00 Pass
5 VLD +1.00 0.15% Pass Zweight Noise Flcar 3249 39,00 Pass
10 avLD + 1.50 0.15% Pass
126,85 ] 013 £0.50 015¢ Pass ~ End of measurement results—
5 013 £1.00 0.16% Pass
10 o +1.50 0.15¢ Pass
o a abirps 08 015+ Pasa Total Harmonic Distortion
5 013 £1.00 015% Pass Maasurad using 1/3-Octave fiters.
10 -0.02 +1.50 015¢ Pass
106.85 a -0.15 +0.50 015¢ Pass
5 013 £1.00 0.15% FPass 10 Mz Signal 135.70 135,05 136.65 0.15 Pass
10 -0.26 £150 015¢ Pass THD 66,61 58,00 0011 Pass
— End of measurement resalts-—- THD#*N -62,64 58,00 0013 Pass
= End of measurement resulis—
Negative Pulse Crest Factor

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

Crast Factar maasured ﬁbiﬂmlﬂml 5.4.2 and ANS| 51.4:1883 ﬁ B.4.2

136,85 3 ovLD +0.50 0.15% Pass
5 ovLD £1.00 0.15% Pass

10 oviLD +1.50 0.15% Pass

126,85 3 013 2050 0.15% Pass
5 014 £1.00 0153 Pass

10 oviLo £+ 1.60 0.15% Pass

116.85 3 =0.14 20,50 0.15% Pass
5 012 +1.00 0.15% Pass

10 0.00 £1.50 0.15% Pass

106.85 3 015 £0.50 0.15% Pass
5 012 +1.00 0.15% Pass

10 026 £1.50 016% Pass

= End of measurement resulis—

LARSON DAVIS — A PCB DIVISION LARSON DAVIS = A PCB DIVISION
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Certificate Number 2023003662 Certificate Number 2023003662
1/3-Octave Self-Generated Noise
=
g |
- [
| :
18
1o
i el SESEEEEEEE .
.
°
0000.0
The SLM is sed to low range.
6.30 19.80 24.60 Pass
B.00 18.80 24.00 Pass
10.00 17.19 23.50 Pass
1250 15.99 23.00 Pass
16.00 15.86 2290 Pass
20.00 14.51 22,40 Pass
25.00 13.66 2230 Pass
31.50 1251 21.50 Pass
40.00 " 20.20 Pass
50.00 10.95 18.80 Pass
63.00 10,01 17.60 Pass
B0.00 .05 16.60 Pass
100.00 851 15.80 Pass
125.00 782 1570 Pass
160.00 7.54 15.50 Pass
200,00 746 15.20 Pass
250.00 7.39 15.20 Pass
35.00 TAT 15.20 Pass
400.00 768 15.70 Pass
500.00 8.16 16.00 Pase
630.00 8.75 16.60 Pass
B800.00 9.a7 17.30 Pass
1,000.00 10.15 18.10 Pass
1.250.00 10.99 18.90 Pass
1,600.00 11.82 19.80 Pass
2,000.00 1270 2080 Pass
2,500.00 1372 2170 Pass
3,150.00 14.57 2260 Pass
4,000.00 15.53 23.50 Pass
5,000.00 16.46 24.50 Pass
6,300.00 17.44 25.50 Pass
8,000.00 18.45 26.50 Pass
10,000.00 19.43 27.40 Pass e
12,500.00 2042 28.50 Pih End of Report--
16,000.00 2138 29.50 Pass
20,000.00 2240 3040 Pass

LARSON DAVIS — A PCB DIVISION LARSON DAVIS = A PCB DIVISION
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Cert.No.: Z3MM331
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Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
1%

) Malee Butkruea

Issue Date :

Electronic Balance

Mettler Toledo

AB204-5

1126312528

UAE AIR.019/2550

United Analyst and Engineering Consultant Co_ Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15 Cod0c
30 % 10 90 %

Suwil Imjai

Approved Signatory

10 April 2023

Uncertainties are for a confidence probability of approximately 95%

poeale Service

4 be reprodeced other |

e pri

Equipment :
Condition As-Received :

Electronic Balance

Used ltem

Cert.No.: 23MM331
Page: 3 of 3

WECTEITISATIAS
CALIBRATION 0808

;ﬁmﬂﬁmuqu

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : Usad am Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-
Calibration were conducted using in-housa ion p CP-0B01 ing to direct

measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 24053 TORCDOT MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of was mada on at the point specified by customer.
4. This certificate ks not cenlified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ()} Without Adj {* ) After Adj by Internal Cali
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Correction Uncertainty ~ Factor

(g) (g) (g) (tmg ) (k)

100 99.9999 +0.0001 0.19 2.03

200 2000001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)

Applied Weight
(g)
100
200

53414 PATTANAKARN ROAD SO1 15, SUANL
TEL. 0-2717-3000-29

Standard Deviation

of Reading (g )
0.00007
0.00007

wenaslamiigh-

3

'y,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3 EQUIPMENT CALIBRAT

;,
£

UANG,
FAX. METI0.548

WAC-TIELTIETE2S
CALERATION 0308

Reference : 2304-00150C-1

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 emor obtained is given in the table

Maximum difference between

Paosition 1 Pasition 2 Pasition 3 Position 4 Position 5 off-center and central leading
(g) (g) (g) (a) (g} (g)
-0.0001 ~0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
BEalance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) [§:3] (tmg) (k)

Unload 0.0000 0.0000 0.15 213

0.1 0.0998 +0.0001 0.15 213

1 0.9999 +0.0001 0.15 213

5 4.9999 +0.0001 0.15 213

10 9.90999 +0.0001 0.15 21

20 20.0000 0.0000 015 21

50 50.0000 0.0000 0.16 2.06

T0 69.9999 +0.0001 0.18 2,04

100 90.9999 +0.0001 019 2.03

150 150.0003 -0.0003 0.29 2.00

200 200.0005 -0.0005 0.29 2,00

The reported uncertainty of measurement was based on a i iplied by a Iet
factor k , iding a level of of i ly 95 %.
-olo-

wenaslamauigs

Cert.No.: 23MM332
Page.: 1ol 3

Certificate of Calibration

Equipment : Elactronic Balance

Manufacturer : Mettler Taledo

Model : AB204-5 IFACT

Serial No. : B108115858

ID No. : UAE AIR.018/2555

Submitted by : United Analyst and Engineering Consultant Co, Ltd
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order : OF April 2023

Calibration Date : 07 April 2023

Ambient Temperature : 15°Cio40c

Relative Humidity : 30 % 1o 90 %

Callbrated by : Suwit Imjal

Approved by : <

Approved Signatory

( ) Pomnthippa Tamayakul

( /) Malee Butkruea

Issue Date © 10 April 2023

The Uncertainties are for a P ity of approxi v 95 %

T

produced o full. except with the prios wrissen

nrporme Services Equipment Callhration asd Testing Services d
nmslumugy

Approval of the hesd o




Equipment : Elactronic Balance Cert.No.: 23MM332

Condition As-Received :  Used llem Page: 2of 3
Reference : 2304-00150C-2
Procedure used :-

Calibration were using in-h procedure CP-OB01 ing to direct

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

Instruments Model Serlal No. ID Mo, Test report No. Due date
1) Standard Weight Sed (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This ceificate is not certified for any commercial transaction,

§. This ification is to the i Systemn of Unit,
Result of calibration { ) Without Adjustment [ * ) After Adjustment by Intemal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measuremeant Coverage
Applied Waight Reading Correction Uncertainty Factor
(g) (@) (a) (tmg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 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 0.00009
200 0.00007

tonenslumui,

E Py
TECHNOLOGY PROMOTL ——

“ES 3 BQU e

CORPORA ERVICES 5t EQUIFM "ﬁ:ﬁf

53418 PATTANAKARN ROAD HAC-TIBITIB TS
CALBRETION 0008

Cert.No.: 23MM333

Page.: 1a0l3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Metller Tolado
Model : XPe
Serial No., : B322373883
I No. : UAE AIR.019/2556
Submitted by : United Analyst and Engineering Consultant Co, Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperatura : 15 "C o 40 °C
Relative Humidity : 30 % 1o 90 %
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ 4 Pornthippa Tameyakul
{+ } Malea Butkruea

Issue Date : 10 Agpril 2023

The Uncertainties are for a confidence probability of approximately 95%

™
-

Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-2
Result of calibration 3]
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan. = =
The welghing machine reading error obtained is given in the table Frit
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(a) (g) (g} (g) (g) (9)
+0.0001 =0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal valug
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) (g) (g) (tmg) (k)
Unload 0.0000 0.0000 0.18 217
01 0.0999 +0.0001 0.18 217
1 0.9983 +0.0002 0.18 217
5 5.0000 0.0000 0.18 217
10 10,0000 0.0000 0.18 247
20 20,0000 0.0000 0.18 215
50 50.0001 ~0.0001 0.19 211
70 T0.0001 -0.0001 0.20 207
100 100.0002 -0.0002 021 2.06
150 150.0004 -0.0004 028 200
200 200.0005 -0.0005 029 2.00
The reported uncerainty of measuremant was based on a standard i ltiplied by a
factor k , providing a level of confl of approxi 85 %.
-olo-
]
nanslumuh.
Equipment : Electronic Balance Cert.No.: 23MM333
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-3

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard welght
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No, ID No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24053 TORCOODT MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of cali 1 was made on at the point specified by customer.
4. This ceriificate is not certified for any commercial transaction,
5. This i ion is ble to the | i Systemn of Unit.
Result of calibration ( ) Without Adj (* ) After Adj by Internal Calibration
Range capacity : 0 g to B.1 g Reseclution 0.000001 a
Before Adjustment :
Balance Measurement  Coverage
Applied Weight Reading Carrection Uncertainty Eactor
[§:3] (g) {g) (£mg) (k)
3 2.999987 +0.000013 0.026 2,00
B B.000003 -0.000003 0.036 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading (g )
3 0.0000027
[ 0.0000030

anaslamul



Equipment : Electronic Balance Cert.No.: 23MM333
Condition As-Recelved :  Used Item Page: 30of 3
Reference : 2304-00150C-3

Result of calibration

2. Effect of off center loading
A mass of 2 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Maximum difference betwean
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

(a) (g) (g) (a) (g) (g)
-0.000006 -0.000007 -0.000007 -0.000010 -0.000002 0.000004
3. Departure from nominal value
Balance Measurement Coverage
Appli Reading Caorrection Uncertainty Factor

(g) (g) (g) {xmg) (k)

Unload 0.000000 0.000000 0.0060 237

0.m 0.009998 +0.000002 0.0060 243

0.05  0.050003 =0.000003 0.0070 2.05

a1 0.100007 -0.000007 0.0090 203

015 0150000 0.000000 0.011 2.00

0.17 0169998 +0.000002 0.014 2.00

0.2 0200002 -0.000002 0.014 200

15 1.500001 =0L.000001 0.020 2.00

3 2.899090 +0.000010 0.026 200

4.5 4.495954 +0.000006 0.036 200

[ 5.999982 +0.000018 0.036 200

The reported uncertainty of measurement was based on a standard ¥ lied by a
factor k , providing a level of confi af il 95 %,
-ollo-
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Food indusirial Labaratory Serdce Center CALIBRATION 0081
Calibration Report
Certificate No.: ZI1B4E-00101
Equipment: pH Meter Resohation:  001pH  ; 1mV
Manufacturer:  Mestar Tolada Model: SevenEasy TM 520 pH
SeriaiMo:  1Z1IEERID Typa: Banch top.
LLLE UAE WAT 010/2853
Date of Calibration: 24 Fabnary 2023 Page 2af§
Location: Chemical Sallbeation Labaratory, Nafonal Focd Insdiun
Ervironmant Canditian: Ambieet Tompeentare: | 259 £ 15 ) °C Relative Humidity: (80 28| %
Candition of Equipment: Geed Condiion
Candition of this Results of Callbration
1.Calbraton Method WL by using standard witag and
cartfied relermnce material (CRM)
z 1 Cartfind
Ingirumants Sarlal!ID No. Manufacturar Cartificate No. Dise Dty
21 DCVakage Calbratne ToenoT Puke 2221858 7 Juna 023
2.2 Dighal Tharmomatar 2709007 Fike CC 85057701 30 Cotober 2023
2.3 Thermo-Hygro Meter NFLETH 007118 PONPE 450 aQRzz-08BE 25 Apel 2023
Cortified Reforarce Material Lot No. Manufscsurer BaiN Expira Date
2.4 pH buflar 4,008 {Frimary pH bufler Saiution 33808 CRAcham PHZIELS & August 2024
2.8 pH buffer 6,865 (Prmary pH bufier Solution) aze0T CPRAchem PHITLE & Augua 2024
2.6 pH bufter 1901 (Primary pH buler Salution) 832608 CPachem PHEZOLS & August 2023
2.7 pH bufher 7.00 {Standand pH buffar Soksion] 832610 CPAcham PHITLS & August 2023
3. This certication i trmcsatie to The imernaticnal System af Ut (S1 Unk)
3.1 Instruments Na2 1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.DD0S
3.2 Instrumants Mo 22 thraugh NSC-TISKTIS 17025 Laboratory Accredition of Callbration No.0051
3.3 Instruments Mo 23 thraugh NSC-TISKTIS 17025 Laboratory Accredition of Calbration No. 0202
3.4 Cortifed Refarence Material No. 241026 raceable 1o Primary
barcmeter. and
canifiad by s Lid i 10150 17034
and ISOMEC 17025
3.5 Cantifod Reference Material No.2.7 wacaablets  BIM AN HIZT L BIM Rati HL
Bl Riefi HI-27 Lot 04.06 2021; BIM Raf H1-28 Lo 28.05. 2024,
accradined to IS0 17034 snd ISONEC 17025 S
4. This certficatn ritfnd anty for the
5 Ths was found place af

F-C5-0132 Ravision: 01 Date: 20-04-65

ry Senvice Certer

Calibration Certificate

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1ol 5
Equipment: PH Meter
Manufacturer: Mettler Toledo
Model: SevenEasy TM S20 pH
Serial No.: 1231155210
ID No.: UAE WAT.010/2553
Order No.: 2301846
Operation No.: 2301846-001
Date of Receipt: 17 February 2023
Date of Calibration: 24 February 2023
Calibrated by MeWorapob Sooktong Approved by M. ¥ ’

Sclentist { MrNuttapal Miyamehart |

Spacialist, Division of Calibration Laboratory

Data of Issus: 24 Fabruary 2023 for the Technical Team

This Certficate is issued in accondance with the condhicns of accredtation gramied by the Thal Laboratory Accreditation Schame which has ssseased
e measurament capabiity of the laborstory and its irscesbilty 1o recognized national standards and %o the units of measurement reakzed at tha
comespending national standants bcratory, This cerficae may nol be reproduced ofer Fan in full excapt with the prior wiitien aproval of the
National Food Instituta.

E-C5-009 Revishon: 01 Date: 20-04-65

FEamnssuRILYaOSdaan ILa M s
AUEUSMSHEIUUBINSAEaNANSSUaTInS

Foundation for indusrial MED_?P’ Mational Food nsthute MSC-TISLTIS 17025
Food rdusirsl Labaratery Serdce Certer CALIERATION 0061

Calibration Report

Certificate No.: 2301846-001-01
Equipment: BH Water Raschution: 001pH ;1=
Manufacturer:  Mettier Toksdo Mosdel: SevenEasy TM 520 pH
Sarinl No.: 1231155210 Type: Berch lap
LR UAE VAT 010/2853
Date of Calibration: 24 Fateuary 3023 Page 3ol §
Calibration Results:
1. Calibratian of pH Muter { Manual Temparature Compansaton ot 25°C )
Nominal DE Valtage Standard Average indicator Reading Uncartainty Caverage Factor
= Lm¥) iy pH {2mv) (23]
[] 414.020 414 0.00 05 200
2 95814 206 200 088 200
4 177,464 178 400 058 200
[ 58.180 £ 600 [T 200
7 0.000 ] 700 .58 200
8 -£8.158 50 800 .58 200
10 177460 ATT 10.00 0.58 200
12 285,811 -208 1200 0.5 200
14 4117 -4 1400 0.58 200
L B Mater [ Manusl 25 °C }
Equipment: g Ebcticds Type:  Combined Electrods
Manufacturer:  Metler Toleda Modet:  inLab Sokds
Sarial a.: 5018311 DKo, A
¥ BH T and pH 10]
Tarmi T Average Indicator Reading
Relative Siope [%] Uncertairty Coverage Factor
838 °C (pH] pH mv 12pH} (T3]
4008 401 86 - 0.0071 200
E.BE5 6.80 8 9758 00075 200
10.008 100 180 o720 00095 200
E.885 699 15 - 0002 200

F<CS012 Revisian: 01 Date: 20-04-65 U




ﬂﬁ = =
e datensl Faod T G NEC-TIEITIS 17025 Lo NSC-TISI-TIS 17025
Corter CALIBRATIGN 0081 CALIBRATICH 0081
Calibration Report Calibration Report
Certificate Mo.: 2301845-001-01 Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD Equipment: Digital Thermometer with RTD
Resalution: 1.5 B Model:  SevenEasy TM 520 pH Resolution: (15 N o Model:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID No.: UAEWAT.010/2553 Serial Mo.: 1231155210 ID MNo.:  UAEWAT.010/2553
Manufacturer:  Mettler Toledo Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Pagedof § Date of Calibration: 24 February 2023 Page S of §
Location: Chemical Calibration Laboratory, National Food Institute Calibration point: 150,250 and 350 °C
Envirenment Condition: Ambient Temperature A% 1% Calibration result:
Relative Humidity 48 % + 3 % - The probe was Immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model : - 5M: -
Dimension of probe : Diameter 9 mm., Length 120 mm.,
‘Condition of this results of Calibration: Sheath material :  Stainless Steel
1. Calibration Method @ - In house method: W-TE-025 by comparison with standard thermometer. uuc* Reading Correction Value ¥
- The Calibration is by e ing with a known ey Temperature (°C) c) +°c)
from a standard resistance thermometer. 15.1 15.015 =01 011
- The temperature scale in use at this laboratory is the International 25.0 25.014 0.0 011
Temperature scale of 1990 ( ITS-90 ). 35.1 35.016 -01 011
2, Reference Standard Instrument :
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1523 2118154

PSL-T D673/65 | 07-Jun-23 TISTR

Platinum Resistance Thermometer (PRT) 56274 877332
Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538 ANGS AB5181,

3. This cestificate is traceable to International System of Units (SI Units).

4. This certificate was cestified only for the instrument we calibrated. Note

5. This result of calibration was found accurate as shown on date and place of calibration only. - UUC* : Unit Under Calibration
6. Condition of Callbrated item :  Good

7. Result of Calibration :

Without adjustment EI After adjustment

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor ks 2,
providing a level of confidence of approximately 95 %,

i b M.

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

A =
4 )
gEannssuiEILyalsdaanuaIms % SEEFNSSUTELL Y08 DS IS mIS 3
' I I ALELSMSASOUUBNSaEa PNSsuaInTs ‘4%’//'-,:\‘\\.“\3‘ I I AuEuLSMsHauU EMSSsa INNSSUE TS %‘Z,,//'_/_“\\\:%f
rarers oo rame. FONCIENGN for InCUSinEl Develcpment National Food memute el b ettt e FOLUMEISRON fr Inclusial Dsveloprment National Food nsteute il
Ty of oy Food Indusinal Lsboratory Servce Center ﬁﬁlﬁﬂ&'ﬁiﬁ ""Wr:“"’ﬂ"’ Food indusiial Latoratory Serice Center 3&5#3{{&'%1
Calibration Certificate Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: 230218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipment: o Meter Resolution: 0.01pH  : 1my
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  METTLER TOLEDD Modsl: SavanEasy pH
Bangchack, Prakhanong, Bangkak 10280 SerinlNo: 1230825212 Type: Bench o
10 No.2 LIAE WAS D02553
Pagelo5 Date of Calibration: 24 March 2023 Page2of§
Locatian: Chemical Calibration Laboratory, National Food Insttute
Equipment: pH Meter Environment Condition: Ambiert Temperature: [ 234 £ 18 | C Relative Humidity: | 52 +3 ] %
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO Eeon i Fes in o ot
1.Caliteation Metod < using o and
certfind reforance material (GRM)
Model: SevenEasy pH 2. Rak { Cartitad
Instrumants Barisl | 1D No. Masufnctisrge Cestificate No. Dus Date.
Serial No.: 1230525212 21 DG Vahags Caibrator 2709007 Fluke 22E1050 17 June 2023
2.2 Digtal Thermametar 2708007 Fuke CCHS055701 30 October 2023
1D No.: GAETIAR DS 2.3 Thermo-Hygro Metar NFLBTHOOIT PONPE TE 65085501 21 September 2023
Cartifiest Rufersnce Matarial Lot o, Manutacturse L] Expirs Date
2.4 pH buffer 4.008 (Primary g bufler Sokson) B73608 CPAchem PHZIELS 16 F x5
Order No.: 2302181 g : i - e
2.5 pH buffor B.B&S (Primary pH butier Sokson) B73E0G CPAcham PHZITLS 18 Fabruary 2025
2.5 pH bulfar 10.01 (Primary g+ buter Sokmon) 873611 CPazham PHEZOLS 18 Fabrusy 2034
Operation No.: 2302181-001 2.7 i bultar 7.00 {Sssedid pH buffar Selution] 873612 CPacham FHIDTLS 16 Fabrusey 2024
S fon s racestle to The of Uit (51 Uit}
Date of Receipt: 14 March 2023 51 Instruments Mo 2.1 through NSC-TISITIS 17028 Laboratary Accreditcn of Callbration Na 0008
22 Insruments Na 22 threugh MSC-TISI-TIS 17028 Laboratory Accradiion of Caliteation No 0051
Dm Uf Calihratio": 24 March 2023 33 Instrumaents Mo 23 through NSC-TISI-TIS 17025 Laboratary Accradition of Calitention No 0061
3.4 Canified Retarance Matarial No. Z4 1028 wackakia I ¥ ] callrging
‘ammatar. “Tha Sindad Sakson

y Fraparalian and carifad by CPAEhAM Lid is accrdited fo 150 17034
Calibrated by Mr.Pheraphat Tuanjit Approved by M. MM and ISONEC 17025

35 Cartified Reference Material No.2 7 waceable o BIM RefN H-13 Lot 26.08.2022; BIM RefN HI-16 Loth 02.06 2022
Scientist { Mr Nuttapad Niyomchart ) BIM RefN H-13 Lot 26.06.2022; BIM RefN HI-16 LotN 02.06 2022, the
Standard Sclutian preparation and certified by CRAchem Lid is
Specialist, Division of Calibration Laboratory acorediied fn IS8 17034 and ISGAEE 17025

a s y far
Date of lesue: 24 March 2023 for the Taam

5, This found Accurain only.
h ara # ty
This Canficats i issued in sccordance with e condtions of accreditasion granied by the Thal Laboratory Accreditation Scheme which has assessad
the messuremant capabiity of the laboealory and He tracesbilty 1o recognized national standards and to the units of measorement realized at the. M.
camesponding rafonal standands borstary. This cenificate may nol be reproduced ofher than in full except with the prior writen approval of the

Masional Food institute, F-C5-012 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-04-565
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Foundation for hdustnal Oevelopment Mational Food resture el Foundahion for Indusiial Development Mational Feod retute “thlahe®
Food industrial Laberatary Serdce Conter Eiﬂéﬂﬁ&‘ﬁﬂﬁ Food Indusirial Laboratory Ser gﬁlgllﬁr"llén‘égﬂ
Calibration Report Calibration Report
Certificate No.: FHE1-001-01
Equipment: P Meter Resolution:  DOTPH | 1my Certificate No.: 2302181-001-01
Manutscturar:  METTLER TOLEDO Madel: Sevenasy pH Equipment: Digital Thermometer with RTD (pH Meter)
Serial Moo 1230828212 Type: Bench ton Resolution: ol ¢ Model:  SevenEasy pH
Lol UAEWWAS.006/2553 Serial No.: 1230525212 ID No.: UAE.WAS.D03/2553
Date of Calibration: 24 March 2023 Page 3ot § Manufacturer: METTLER TOLEDO
Calibration Results: Date of Calibration: 24 March 2023 Page 4 of §
1, Calibratian of pH Metar { Marnial Temparature Compensaton at 28 °C |
Nominal [ e 5 Rasding Uncartainty Caverage Factor Location: Chermical Calibration Laboratory, National Food Institute
aid () my pH Lissle bt Environment Condition: Ambient Temperature 25 °%C & 1 °C
[] 414120 412 am 058 2m Relative Humidity 5% & 5 %
2 265814 06 200 088 2m
4 177,484 178 a0 058 200
[ 50,160 = 600 05 200
7 0.000 o 700 058 200 Condition of this results of Calibration:
] £B.158 59 B0 05 200 1. Calibration Method : - In house method: W-TE-025 by c with standard th
0 177460 177 100 058 200 - The Calibraticn is d by with a known temp
i stk 8, 2l b ool from a standard resistance thermometer.
414017
B il A i i o - The temperature scale in use at this laboratory is the Intemational
2. Calibration of pH Meter with Electrode | Marwal atzsec) Temperature scale of 1990 { IT5-30 ).
Ecuipmest;  pH Eleciude Typpe:  Combiad Kacknte 2. Reference Standard Instrument :
Masufacturer;  METTLER TOLEDD Modet:  InLab Soids - -
b - S Instrument Model Serial No. Certificate No. | Due Date | Through
NATIONAL
Parformance of Electrode systam  [Trene-Point Calbration al pH 4. pH 7 and pH 10) EARONET THEIETE by daial TE 660039-01 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 509201
e L Avarage Indiestoe Ruasing R it Coaengs Factor Support Equipment : - Low Temperature Bath (ISOCAL-6), Madel: Europa-6 Plus Basic, S/N: 341592/2
@25°C (pH) pH my (xpH) (k]
4008 4m L - 0007 00 3. This certificate is traceable to Intemnational System of Units {51 Units).
— e = hllind Leuilid A0 4. This certificate was certified only for the Instrument we callbrated.
10010 10.01 =160 ares 0.0086 00
5. This result of calibration was found accurate as shown on date and place of calibration only,
(1 8.00 14 - 0.0093 0o
6. Condition of Calibrated itern :  Good
7. Result of Calibration : Without adjustment D After adjustmant
N mpuz%ﬂ_ N g
L5012 Revision: 01 Date: 200465 i

F-C5-013 Revision; 01 Datez 20-04-65

FESIMNSSLATERL L SIEIH3ar La s
ALaiusmsAsuUgUEnT: SgEsnNEsLETIS

Foundaton for indusmal Lleu?bu"en Namonal Food Insniure

iy of vy Fo0H IncLatnal L abevatory Sandce Certer EREIEE B
Calibration Report
Equipment: CONDUCTMITY METER Certificate No.:  C24230058
Modal: Lab 855 Issued Date: 16 March 2023
Serlal No. (or ID.): 16300355 Job No.: KSPR2304472
Certificate No.: 2302181-001-01 sl Page: 1of2
y
Eipasnt: Dightal Thermomeler with R0 {pH Meter) Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytics
Resolution: 0.1 °C Model:  SevenEasy pH Condition: In Condition
Serial No.: 1230525212 ID No.:  UAE.WAS.D03/2553
Menufachwer. MELTLELTOLECD Customer: United Analyst and Engineering Consultant C 1y Limited
Date of Calibration: 24 March 2023 Page 5 of 5 3 Soi Udomsuk 41 Sukhurmvit R
Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration point: 15.0, 25.0 and 30.0 k=
Calibration result: & e
- The probe was immersed in liquid bath or dry bath to & minimum depth of 120 mm. S - & .
- Description of probe, model 1 N/A SN N Humidity 0 WAz 15 %AH
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material :  N/A Calibration Place: Envi Lab ¥, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
UuC* Reading Standard Correction Value Uncertainty Phrakhancng, Bangkok 10260 Thailand
("c) Temperature (°C) (") % (°C)
152 14,999 -0.2 042
Calibration By: Mr.Atachai Ngamchanat
252 24.999 -02 012
Calibration Date: 16 March 2023
30.2 29.999 -0.2 0.12
The Method used: In house method, CAL-WI-49, base on ASTM D 112514 and D 5391-14
Traceability:

This certificate is traceable to the S1 Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISONEC 17034) Certificate Mo. 838312, 838313, 838316

- 5
- UUC* : Unit Under Calibration /@? ;

{Mr. Atachai Ngamchanat) {Mr. Nitinun Srihawan)

Person in charge Authorized signatory
This certificale is issued the units of measuremen accarnding o he Intematicral System of Units (5. It provides traceablity of measursmant to

The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approxdmately 95 %.

intemational or natiorsl standard or clher recogrized national starderd laborstones.
mmwmhhwwmummn the (=) b
— [T [— N. - s e o Expreselon (EUM).
ﬁ Thase resuls may be afectad by deviatians from specfied condiions. The results relate anly to the Bams tested, mvmhﬂpﬂllﬂ
F-LE-012 Rision: 01 Dete- 20-06-65

mtmmmummuw Techrology Limited,

433 et S e T TR 10280
I st Frnd, Sk, Fhrskimeang, Bergiek 12280
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&= DKSH &= DKSH
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Certificate Mo.: C24230059 Page: 2of 2
Calibration Results: wafiluems: KSPR2304472
Before Adjustment wilaaasfia: CONDUCTIVITY METER fu: Lab 955 wuauAto: 16300356
Standard Unit Under Calibration p Coverage Factor AR L) [ = b (%)
Fansucttty sl sh 1K) 16 Mar 2023 swnsaTeda 16 Mar 2023 WUAME
25.000 Sl 245 Sl 0.500 Slem 2.00 0.21 uSiem i -
atol it L Uné | ind unA | Lo
1413.0 i 1403 Sicm 10.0 Sl 2.00 9.0 Slem
uSicm ! uSicm W
111.3 mSicm 108.5 m&icm 2.80 mSicm 2.00 0.67 mSjcm 0
= [m] 1 Ay sauATa = [m]
= o 2. mowssan | edlAdaaes, mulu-uaniados) = o
After Adjustment;  at 1413 pSiem o o 3. e Oe - n s (On-Off Swicth) = [m]
it Under Coverage Factor
Svar?d.ard ] 7 oo Correction Uncertainty { £ ) = =] 4. 1lunn (Keypad) = O
Conductivity Salulion Reading (k) = o 5. wuwe (Display, Screen Contrast) = o
25000  pSfem 248 Slem 0200  uSlem 2,00 0.21 uSlem Spectophotometer
14130  uSlem 1413 pSiem 0.0 uSiem 2,00 9.0 uSlem Wi lvivi (Battery Backup) >= 2.5 VDC
1113 m&icm 108.8 mS/cm 2.50 mS/cm 2.00 0.67 mSicm

AR {Wavelength Check)
umasruflausa (UV < 3,000 hour)
10.  umssrruflaus (Visible < 5,000 hour)
11, woeinvaIufious (Carousel Module)
The End of Certificate pH Mater and Conductivity Meter

B,
7. dnepulionArmernin (Wavelength Control)
B.
2]

ojoo|jo|o|a
gjoojo|o|o
o|jojo|o|o|ag
Ooo|o|oojo

=2 o 12, BufinTnam ( Electrode and Connection Cable ) = m|
(m] (m] 12, sofiudvsazanuu Electrode (Level KCI ) O O
(m] [m] 14.  shilafwlany Electrode (Dust Protection Hood) 0 0
m] [m] 15, adubfininem (Stand) O O
Turbidimetsr
m] (m] 16. ﬁ‘\nwﬁﬁi‘i’lﬂn (Mo Sample) O m |
o o 17, sehunvsdosdrwsaouss (>= 2.5 Tiu 3.0) =] o
Automatic tirafor
B O 18.  @n Piston Burettes (] (]
[m] [m] 19.  Function Rinsing and Dosing [m] [m]
[m] o 20, senvemusvuAsgnsnalsznay [m] [m]
Gl Electrode § 17 25.1°C Tau Control Waterbath fl 25.0 £0.1°C
Mr.Atachai Ngamchanat
A Aimimr T InD e v Bimiosy Tl doin Service Engineer
OKSH DXSH Tachnelogy Limied
2533 PULARLY LGN e T TR s S0260 ' L 10080 '
2433 ‘Road, Bangchak, Prakhanong, Bangeok 10260 ‘Bargchak, oaee
P et wenanslumunu . enanslumaugu
Delivering Growth - in Asla and Beyond, CAL-FM-C24-09: 12 Sep 2022 Delivering Growth - in Asla and Beyond. CALFM-RI1-03 20 Jul 2022
CORPORAT RVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN :l o ._:w LA KL o Equipment : Electronic Balance Cert.No.: 23MM113
! g E e Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-04580C-2
Cert.No.: 23MM113 Procedure used :-
Page.: 10f3 Calibration were conducted using in-house calibration procedure CP-0B01 according to dirsct
3 = * measurement method against standard weight.
Certificate of Calibration Coneltion of this result of calibraiion
1. Reference standard instruments:-
Equipment : Electronic Balance Instruments Madel Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (EZ) 15684 24053 TORCOO7 MM-0010-22 20 Jan 2024
Manufacturer ; Mettler Toledo 2. This cerificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the paint specified by customer,
Model : XSR205 4. This certificate is not certified for any commercial transaction.
5. This ifi is to the | ional System of Unit.
Serial No. : C210685394 Result of calibration () Without Adj { * ) After Adj by Internal Calibration
Range capacity : 0 g to B1 g Resolution 0.00001 g
1D No. : UAE WAD 0102565 81 g to 220 g Resolution 0.0001 q
Before Adjustment :
Submitted by : United Analyst and Engineering Consulant Co. Ltd. Balance Measurement Coverage
3 Soi Udomsuk 41, Sukhumvit Road, Applied Weight Reading Correction Uncertainty Factor
Bangchak, Phakhanang, (g) (9) (g) (£mg) (k)
Bangkok 10260 80 79.99992 +0.00008 015 2.00
200 199.9995 +0.0005 0.29 2.00
Location : Balance Room After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Received order : 26 April 2023 Applied Weight Standard Deviation
Calibration Date : 26 April 2023 {g) of Reading (g )
Ambient Temparature : 15°C 10 40 °C 80 0.000007
Relative Humidity : 30 % 10 90 % 200 gD,
Calibrated by : Man Pattanapongpalboon
Appreved by : 45

Approved Signatory
()} Parnthippa Tameyakul
{ ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

The Uncertainties are for a

taﬁmslaimuqu tanm‘lu'mu%f‘ﬂ

A 0053700 a 1159272



Equipment : Electranic Balance Cert.No.: 23MM113
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2304-04580C-2

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Maximum difference betwean

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} tg) (g} ta) tg) (9)
=0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance c il
Applied Weight Reading Carrection Uncertainty Factor
tg) (a) (g) (tmg) (k)
Unload 0.00000 0.00000 0.014 am
0.05 0.04999 +0.00001 0.015 2.09
a4 0.08899 +0.00001 0.015 2.07
1 1.00000 0.00000 0.018 2.04
5 5.00000 0.00000 0.028 2.00
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 2.00
a0 #0.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 017 2.00
150 150.0000 0.0000 0.29 2.00
200 199.9999 +0.0001 0.29 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
facter k , providing a level of of approxi ly 95 %.
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Equipment : Hot Air Ovan Cert. No.: 23TM373
Condition As-Received :  Usad ltem Page: 20of 3
Reference : 2304-01560C-1
Procedure Used :-

Cali were using 1 procedure CP-0T02 according to direct measurement
method with Data isition which with i Temy Detector { RTD ) and

Thermocouple Type T.
The temperature scale used was based on [TS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No, Cert. No. Due Date
1) Data Acquisition 349724 MYS58003411 22LM165 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close during calibrati
Beginning Finished
emp. (°C) 27 28
: " REL.Humid. | % ) 45 44
AC Supply [ Valt ) 221 220
o =]
1 3
g Ref. Std. ID No.: @
H s ?Hrg 5 Calibration Point
P Position :| {120 to 180 )°C | (104)°C
E © /
“n 1 18-20TC-01 | 20RTD-21
2 18-20TC-02 20RTD-2/2
3 18-20TC-03 20RTD-2/3
4 18-20TC-D4 20RTD-2/4
Probe Details : 5 i Chach 5 18-20TC-05 | 20RTD-2/5
R Ha SRR 6 18-20TC-06 | 20RTD-2/6
b=l B0 e W= G o 7 18-20TC-D7 | 20RTD-2/7
c= 50 cm H= 075 m 8 18-20TC-D8 | 20RTD-2/8
Capacity = 0.30 mw 9 (ref.) 18-20TC-08 20RTD-2/9

.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICE
53404 PATTANAKARN ROAD 501
TEL.

HEC.TISATIBTTHE
EALIBRATION 0108

Cert. No.: 23TM373

Page: 1of 3
. . .
Certificate of Calibration

Equipment : Het Alr Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
ID No. : UAE WAD.O05/2556
Submitted by : United Analyst and Enginearing Consultant Co., Ltd.

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) o
Relative Humidity : (50+30) %
Calibrated by : Krisda Malee
Approved by : %.llj.

Approved Signatory
[ ;) Pomnthippa Tamayakul
[+ ) Malee Butkruea
[ ) Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%
fi in full, except with the price wrillen
ni. Calibrasion and Testing Services
'
wenanslueunu
A 0053359

Equipment : Hat Alr Oven Cert. No.: 23TM373
Condition As-Received : Usad Item Page: 3aof 3
Reference : 2304-01560C-1
Result of Callbration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa
Calibration | UUCc* | wuc* T Temp Overall
Paint Setting | Reading stability unifermity Varlation| Factor
[#C) i e e [£7C) el (e ] K
104.0 104.0 | 104.0 0.054 0.59 0.95 2
1200 1200 | 120.0 0.12 0.89 1.5 2
180.0 180.0 | 180.0 0.12 1.5 25 2
Calibration Temperature { °C ) :
Point Position
{*c) 1 2 3 4 5 5 T 8 [9(ref)| (#°C)
104.0 104.512| 104.016) 104,542 | 104.407 [ 103.704 | 103.729| 104.167 | 104.158| 104.001 0.42
1200 120317 | 119.768| 120.524 | 120.232  119.363 | 119.209| 119.888 118.787 | 119.735 11
180.0 180.878| 179.819) 181.357 | 180.871 [ 179.303 | 179.139| 180.230| 180.055| 179.980 1.1

Average” : The average of 30 values in each position,

Temperature stability : One-half of the greatest i i of p at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature al the referenca location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or g y within the under steady-state conditions,
‘Overall Varlation : The Difference of the maximum and minimum measured p it ian,
Uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-olo-
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Perkin
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For the Better

LS 45/50B/55 - Preventive Maintenace report

Company Name: United analyst and Engineering Consultant Co..Ltd.
Address: 3 Soi Udomsuk 41, Sukumvit Road, Phrakhanong, Bangkok 10260
User Name : K. Primpun WO Number: WO0-01624974
Telephone Number : 02-763-2828 Certificate Number : FLR1001-2023
Customer Support
Engineer : Tanongsak P.M. Number lof 1
PM Performed: Next PM Due Date:
2-Feb-2023 2-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)

Scope

The purpose of this PM is to ensure the continued
by inspecting and replacing any worn or damaged parts. This
representative of PerkinElmer.

General Instructions:

The customer must provide the engineer i data to recent i
starting thePM. Always check with the customer before making any changes that may affect the customer’s analysis

should be signed by an

of the i F
service should only be performed by a trained

and customer

PM sticker and instrument logbook as required.

Copyright Information

prior to

and left with the customer. Update the

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this

may be

in any form

permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

or translated into any language without the prior, written

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected

by law. PerkinElmer is a registered trademark of

Inc. All other

and registered

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the

furnishing or use of this document.

[ Be

PerkinEimer’

Fae the Retter

Procedure Checklist

wenaslumun,.

Use (V) to check off those steps in the checklist that have been completed.

1. General:

Review the instrument performance with the customer and document any recent

problems.

Perform general inspection of system for cleanliness.

2. Optical checks and Clean:

Filter Wheel

3. Mechanical:

Cell Holder Alignment

Slit Drive Mechanism.

Sample Holder

4. Test:

Lamp Alignment/Intensity
Sample Compartment and Windows
Mirror and Grating Alignment

Grating Drive Mechanism.

Emission Wavelength Accuracy.

Physical inspection — Please write any comments in the additional comments section.

gth A y Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +J- (nm)
Target Peak # 1 253.7 254.0 +1.0 nm
Target Peak # 2 507.3 507.4 +1.0 nm
Target Peak # 3 626.0 625.8 +1.0 nm

Lanzm‘lu'wn.uﬂ:,lage3
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PerkinEimer’
For the Better

Component List

Component Specific N . Confi .
Model Serial # Version Notes
LS55 81440 4.00.03
Parts Lists
Test standard Used
Part Number (if Description
applicable) P
C 520-7440 Stanadard Fluorence Intensity Filter
B050 7805 Sealed Water Cell
Additional Tools Required for PM
Part Number (if Calibration Due
applicable) Description Quantity Serial # Date mwy)
'
enamlumaue,,.,
PerkinEimer’
Far the Retter
Excitation Wavelength Accuracy.
A y Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +/- (nm)
Target Peak # 1 253.7 253.2 +1.0 nm
Target Peak # 2 365.0 365.4 +1.0 nm
Target Peak # 3 507.3 508.0 +1.0 nm
Emission Slit calibration.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +/= (nm)
Target Peak # 1 25 2.63 +0.5nm
Target Peak # 2 5.0 4.75 +0.5nm
Target Peak # 3 10.0 9.99 +1.0/-0.5nm
Excitation Wavelength Repeatability.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +/- (nm)
Target Peak # 1 25 2.57 +0.5 nm
Target Peak # 2 5.0 5.08 +0.5 nm
Target Peak # 3 10.0 9.80 +1.0/-0.5nm

lﬂﬂﬂﬁwﬂwq%ge 4
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Water Raman Sensitivity

Actual Value

Signal to Noise 288 : 1

Drift 0.03

Stray Light

Actual Value

Stray Light at 290nm 2.64

Stray Light at 300nm 0.77

5. Accessory (where applicable):
O Micro Plate Reader

O Integrating Sphere

O Multi Cell Holder

O Water Jacketed Cell Holder

D B0 s

6. Review:
Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.
Update Logbook.

tanms'laiﬂwquages

DQE Services Co. Lad.
el Services 32 SoiLadpmo-Wanghin 32, Ladpmo-Wanghin R, Ladprao, Ladpeao, Bangkak 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfodd gmail.com
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CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-021 Page 10of5

Customer : United Analyst and Engineering Consultant Co., Ltd. (Head Office)
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of ealibration :  Laboratory 315

Equip : UV-Vis Sp p
Manuf: er:  Agilent Technol
Model : Cary 60

Serial No. : MY 15410009

ID No. : NiA

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument : ~ Good

Calibrated by : viy ved by : 2T
alibra ¥ Tuie Approved by n-l-ra T R‘jq
{ Mr.Tanawut Rittidach ) { M. Chanthicha Sangngem )
Technical Manager Cranlity Managsr

The calibration resull is applied onky 1o the ehove calibeated iem asd wes fousd sccurate 55 shown o dste and place of calibeation only.

The seasusement capabiity of the |sboratory and its traceability s recognized rational stendards aed 10 the usit of realiven 1 the cormesponding
national standands laborory. This centificate may nont be reproduced oder tha in full except with the prior writes spproval af the DE Services Co., Lid
F-N0-00 RO 171172020
las
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Additional Comments

c garding the PM

Reference intensity low

Review

The PM checks and if applicable performance tests for LS 45/50B/55 have been
completed.

This LS 45/50B/55 Passes Fails O the PM.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
'J/ Vi 2-Feb-23
s 7 Gt 3 (DD-MMN-YYYY)
Authorized Cus.t‘obmer Representative: Date:
Q s ~ 2-Feb-23
= (DD-MMN-YYYY)
'
wnamlununy,,,

DOE Services Co,Lul.
DQE Services 32 Soi Ludpras-Wanghin 55, Ladpro-Wanghin R, Ladprao, Ladprac, Bangkok 10230 -

Phane : +66 (D)2 538 2054, Email : dgeservicesinfiof@gmail.com Ao

REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2 of 5
Environment Condition: Ambient Temperature 25+ 5 s
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

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

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

Spectral Band Widthof UUC: 1.5 nm,

Sean Speed of UUC 60 nm/min

Scan Interval of UUC :  0.15 nm.

Resolution of UUC:  Photometric  0.0001 Abs,

Wavelengthh 0.1 nm.

FM-T08-02 RO1 141172031

tanm':'lu'muqu



DQE Services Co. Lul.
DQE Services 2S¢l Ladpmo-Wanghin S5, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230
Phane : =646 ()2 538 2054, Email ; dqeservicesinfoi@gmail. com mcTmS T
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) &
0.0000 00000 0.0000 0.0028 2.00
0.5787 0.5742 0.0045 0.0031 2,00
0 1.0490 1.0423 0.0067 0.0029 2.0
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 00000 0.0000 0.0028 200
i 0.5607 0.5577 0.0030 0.0034 2.0
1.0247 1.0234 0.0013 0.0035 2.00
2.1229 2117 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5236 0.5184 0.0052 0.002% 2.00
0.9634 0.9607 0.0027 0.0029 2.00
1.9763 19715 0.0048 0.0081 2.00
0.0000 =0.0001 0.0001 0.0028 2.00
0.5191 0.5159 0.0032 0.0031 2.00
Sk 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 200
S 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 10808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5601 0.5585 0.0016 0.0031 2.00
10512 1.0485 0.0027 0.0030 200
1.9294 1.9317 -0.0023 0.0083 2.00
FM-T08-02 ROL 1702021
Ll
enenslumugu
DOE Services Co_Ltd.
DQE Rariiies 32 50i Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 &
Fhone ; +66 (0)2 338 2054, Email : dgeservicesinfod gmail.com mcTa T v
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.} {nm.) k
2417 242.0 =028 018 2.00
279.45 279.5 005 0,18 200
287.81 2875 0.31 018 2.00
334.06 3335 0.56 018 2.00
360,93 360.3 0.63 0,18 200
41B.59 418.0 0.59 0.18 2.00
44594 53 0.64 018 2.00
453,66 453.0 0.66 0,13 2.00
460,02 459.6 042 018 2.00
536.59 5364 019 0.18 2.00
63798 6383 =032 0.18 2.00
431,38 431.0 0.38 018 2.00
472,50 4725 0.00 018 2.00
513.47 5135 =0.03 0.13 2.00
528,88 5290 “0.12 018 2.00
573.17 573.0 0.17 018 2.00
585.35 5850 035 0.20 200
684.40 684.5 0,10 018 .00
740,72 7410 -0.28 0.20 2.00
T48.55 7485 0.05 0.18 2,00
807.03 8070 0.03 0.18 2.00
879.28 8795 022 0.18 2.00
Remark : - UUC = Unit Under Calisestion
« NI = Not Avainkle
- Th h U bs statesd af the coveruge factor & ,
witlch for & neemal ility of s
- * icales oa TIS] acerodited
- End of Certificate -

FM-T0R-02 ROI 171172021
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DQE Services Co.,Ltd.
5 32 Soi Ladprao-Wanghin 35, Ladpmo-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
DQE ¢ rvices oot
Phone : +66 (012 538 2054, Emsail : deservicesinfo@gmail com ]
REPORT OF CALIBRATION
Certificate No, : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
s 0.0000 0.0000 0.0000 00050 2.00
0.7478 0.7436 0.0042 0.0058 2.00
T 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
o 0.0000 0.0000 0.0000 00050 2.00
0.2912 0.2908 0.0004 0.0052 2.00
350 0.0000 0.0000 0.0000 00050 2.00
0.6448 0.6398 0.0050 0.0058 2.00
FM-70E-02 ROT 171172021
Ll
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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZA0FS, Serial No. MY13160001
2, Working standard solution “Increanic Ventures”
Multi Analyte Customn Grade Solution, Lot No. 52-MEBT08640
SUBMITTED BY : United Analyst and Englneering Consultant Co., Ltd
3 Soi Udomsuka1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

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

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mayl at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mg/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 248.3 nm.Fe, 0.20,0.50,0,70,1.00,1.50 mefl
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 mgA at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba®, “PanReac AppliChem ™
Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T117098A, ron Batch No, T1260874,
Lead Lot No. 1227873, Manganese Batch No. T1092284, Nickel Batch Mo, TZT01784, Zinc Batch Mo, TB201404
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to Mational Institute of Standards and Technology { MIST ) by T} dical Chemistry
Laboratory. The results are attached herewith.

Calibrated by 1 e E"t;‘}b A !
{ Mr. Danai Srithongkum ) 3 Deatong)
cer
istry Laboratory

2 Atipal.
( Mr. Atipat Ratana )

Acting Director of Analytica
Ref. 2015266012600366001
Issued Date : 15 February 2023

Tha results relate only te the items tested/calibrated or value assigned.
Ackartiing the Report/Certificate and publicity of the mesults except in full are prohibited unless writton panmission is cbtaired fram the governce of TISTA.

FMBLMTE 002 Rav.d
Head Office Office/Laboaratory Office
35 Mu 3 Tamben Khiong Ha, Amphos Khlong Lusng,  Soi 1, Bangpoo industrial Estate, Sukhurmit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprekan 10260, Thalend  Thailand v
Tel. (66} 0 2577 9000 Tel. (661 0 2323 1672-80 ext. 115, 116 T4 g
Faoc. (66) 0 2577 9009 Faue, [56) [ 2323 9165 Fw?m:m
E-mail : rumpaigtistr.onith Webstewww tistrorth  E-mail : mbcgistr.onth E-mal : sumaleegtistrorth

”225. a1



T-TISTR
Request No. 25-66 / 0323 1/5 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elernent Cd Cr Cu Fe Ph Mn Ni Zn

0.0020 0.0000 00008 0.0000 | -0.0009 | 0.0021 -0.0016 | -0.0022

0.0015 0.0006 00005 | -0.0009 | -0.0014 | 0.0018 00002 | -0.0023

0.0014 0.0006 0.0010 -0.0009 0.0015 0.0008 -0.0004 | -0.0015

0.0021 -0.0008 00013 | -0.0010 0.0005 0.0005 | -0.0008 | -0.0004

0.0020 | -0.0012 0.0004 0.0003 | -0.0004 0.0001 -0.0024 -0.001

0.0021 -0.0011 0.0011 0.0003 0.0006 0.0009 | -0.0002 | -0.0013

0.0017 | -0.0009 0.0001 -0.0015 0.0010 0.0007 0.0001 -0.0016

0.0024 | -0.0012 0.0004 | -00002 | 00008 | -0.0005 | -0.0012 | -0.0019

0.0011 -0.0002 0.0015 -0.0004 0.0004 0.0008 -0.0003 | -0.0017

Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | -0.0024
0.0019 [ -0.0004 | 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016

00016 | -0.0025 | 00003 | 00005 | 00009 | -0.0004 | -00013 | -D.0016

0.0018 -0.0014 0.001 -0.000% -0.0006 0.0010 -0.0004 | -0.0017

0.0019 | -0.0006 | 0.0011 -0.0008 | 0.0011 0.0004 | -0.0003 | -0.0005

00024 00003 00005 | 00012 | -0.0002 | 00012 -0.0006 | -0.0011

00023 | -00012 | 00006 | -0.0007 0.0002 0.0014 | -0.0012 | -0.0013

00020 | -0.0014 | 0.0009 -0.0018 | 0.0003 0.0012 | -0.0012 | -0.0013

0.0010 | -0.0015 | 0.0002 0.0004 0.0017 0.0011 -0.0018 | -0.0013

00016 | -0.0011 0.0013 0.0003 0.0007 00026 | -0.0006 | -0.0006

0.0001 -0.0007 0.0009 -0.0003 0.0008 0.0008 0.0000 -0,0001

Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0001 -0.001 -0.001

Continue 2/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Request No. 25-66 / 0323

2. Precision

2/5

MTC. ACL. No. 387 / 66

Conc.

(mg)

Element

Absorbance

Ave, | SD [96RSDY

0.02 | 0.0085 | 0.0084

0.0090

0.0085 | 0.00B9 | 0.0090 | 0.0086 | 0.0092

0.0050 | 0.0089 | 0.009] 0.0003 | 288

d 0.30 |0.0993]0.1001

01007

0.1004 | 0,100d | 0.0995 | 0.0957 | 0.0958

0.0999 | 0.0996 | 0.100] 0.0005 | 0.45

0.70 | 0.2238 | 0.2229

0.2244

0.2249 ] 0.2243 | 0.2233] 0.2235| 0.2231

0.2240 | 0.224 | 0.0007 | 0.33

0.10 | 0.0088 | 0.0087

0.0054

0.0086 | 0.0086 | 0.0091 | 0.009% | 0.0095

0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25

Cr 0.30 | 0.0257 | 0.0265

0.0255

0.0270] 0.0266 | 0.0258 | 0.0261 | 0.0262

0.0274 | 0.0262 | 0.026 | 0.0006 [ 2.25

0.70 | 0.0573] 0.0590

0.0580

0.0576 | 0.0578 | 0.0579 | 0.0593 | L0599

0.0586 | 0.0594 | 0.058 | 0.0009] 1.51

0.05 | 0.0083 | 0.0084

0.0084

0.0075 | 0.0086 | 0.0086 | 0.0081 | (LO0BD

0.0087 | 0.0092 | 0.008 | 0.0005 | 5.45

Cu 0.30 | 0.0430| 0.0d44

0.0026

0.0429 | 0.0435 | 0.0432 | 0.0428 | 0.0441

0.0427 | 00436 | 0,043 | 0.0006 | 1.41

0.70 | 0.0981 | 0.0992

0.09%0

0.0997 | 0.0677 | 0.0986 | 0.0950 | 0.0982

00988 | 0.0980 | 0.099 | 0.0006 | 0.63

0.10 | 0.0109 | 0.0104

0.0087

0.0100] 0.0087 | 0.0094 | 0.0102 | 0.0052

0.0094 | 0.0100 | 0.010| 0.0007 | 7.53

0.0456 | 0.0442

0.0450

0.0d44 | 0.0450 | 0.0455 | 0.0455 | 0.0441

00444 | 0.0444 | 0.045 | 0.0006 | 1.27

1.00 | 0.0904 | 0.0901

0.0851

00876 | 0.0873 | 0.0901 | 0.0876 | 0.0BB6

0.0879 | 0.0901 | 0.089] 0.0012] 1.38

0.20 | 0.0093 | 0.009%

0.0104

0.0102 | 0.0104 | 0.0109 | 0.0102 | 0.0103

0.0115] 0.0117 | 0.010} 0.0007 | 6.85

Pb 0,70 | 0.0344 | 0.0336

0.0336

0.0328 | 0.0338 | 0.0346 | 0.0336 | 0.0331

0.0343 | 0.0350 | 0.034 | 0.0007 | 202

150 |0.0709]0.0718

0.0706

0.0713] 0.0698 | 0.0718] 0.0712 | 0.0713

0.0715] 0.0719 | 0.071 | 0.0006 | 0.90

0.05 |0.0115]0.0130

0.0131

0.0127] 0.0135] 0.0136 | 0.0124 | 0.0133

0.0124| 0.0130 | 0.013 | 0.0006 | 4.88

Mn 0.30 | 0.0708 | 0.0700

0.0714

0.0704 | 0.0700 | 0.0705 | 0.0714 | 0.0698

0.0694 | 0.0700| 0.070) 0.0007 | 0.96

0.70 | 0.1619] 0.1633

0.1646

0.1638 | 0.1646 | 0.1614 | 0.1632 | 0.1614

0.1636 | 0.1652 | 0.163] 0.0014 | 0.83

0.10 | 0.0113] 0.0105

0.0113

0.0114] 0.0110] 0.0113] 0.0117| 0.0112

0.0107 | 0.0117 | 0.011 ] 0.0004 | 3.45

Ni 0.50 | 0.0509 | 0.0517

0.0508

0.0502 ] 0.0517 | 0.0516] 0.0516 | 0.0523

0.0518 | 0.0503 | 0.051 | 0.0007 | 1.36

1.00 | 0.0997 | 0.1006

0.1006

0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000

0.1013 | 0.0999 | 0.100| 0.0006 | 0.55

0.05 |0.0315) 0.0309

0.0322

0.0304 | 0.0329 | 0.0312] 0.0313| 0.0319

0.0308 | 0.0311 | 0.031 | 0.0007 | 2.35

Zn 0.30 | 0.1705] 0.1728

0.1688

0.1693| 0.1711 | 0.1704 | 0.1704 | 0.1707

0.1708 | 01688 0.170] 0.0012] 0.70

0.70 | 0.3559 ) 0.3572

0.3548

0.3560 | 0.3559 | 0.3550

0.3579 | 0.3552

0.3573]0.356 | 0.0011 | 0.31

0.3574
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3. Trueness 3.4 Reading on wavelength- Iron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium{Cd) at 228.8 nm. Element | Standard Value of RM|  Reading | Error of Measurement | Eror of Measurement | Uncertainty |
1 Standard Value of RM| Reading | Emor of Measurement | Emor of Measurement | Uncertainty (mig/) {ma/l) {mg/l) (96) (me/l)
(mg) {ma/l) (mg/l) (96} (mel) 0.100 0.095 -0.005 5.00 + 0.014
0.02002 0021 0.001 4.90 + 0,005 Fe 0.500 0.474 -0.026 520 + 0016
od 030030 0.298 -0.002 077 + 0,005 1.000 0.950 -0.050 5.00 +0.029
0.70070 0.675 0.026 3.67 + 0.008
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Element | Standard Value of RM|  Reading | Emor of it | Eror of Uncertainty
Element | Standard Value of M| Reading | Eror of Measurement | Emor of Measurement | Uncertainty (mg/) (megA) (mg) (%) (mg/l)
(el (ma/) (mgdl) (%) (mg/1) 0.200 0.207 0.007 3.50 + 0.014
0.1001 0.101 0.001 0.90 + 0009 Pb 0.700 0.673 -0.027 3.86 + 0.030
Cr 0.3003 0.293 -0.007 243 + 0.012 1.500 1.417 -0.083 553 + 0.061
0.7007 0.648 -0.053 752 + 0023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm. Element Value of RM| Reading | Emor of Eror of it | Uncertainty
Elernent | Standard Value of RM| Reading | Emor of Measurement | Emor of Measurement | Uncertainty (me/l) (mg/) (mg/l) (%) (meA)
(me/l) {mag/l) (mg/l) (36) (me/) 0.04995 0.046 -0.004 791 + 0,005
0.050 0.046 -0.004 8.00 + 0.003 e 0.29970 0.294 -0.0057 150 * 0.007
Cu 0.300 0.289 -0.011 3.67 + 0,009 069930 0.694 -0.0053 0.76 + 0.014
0.700 0.674 -0.026 3.71 + 0,020
Continue 4/5
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Request No. 25-66 / 0323 5/5
3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.

MTC. ACL. Mo. 387 / 66

Element | Standard Value of AM|  Reading Error of Measurement | Emor of Measurement | Uncertainty
(me/D) (mg/) (mg/l) {96} (mg/l)
0.1001 0.103 0.003 290 +0.013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1.40 + 0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading | Emor of Measurement | Error of Measurement | Uncertainty
(ma/l) (mag/1) {mg/) (%) (mg/l)
0.050 0.045 -0.004 .00 +0.013
Zn 0.300 0.311 0,011 3.67 + 0.013
0.700 0.665 -0.035 5.00 + 0.019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (& = 2)
which gives a level of confidence of approximately 95%

bk gtHa;.
(Mr. Danai Srithongkum)

2. Afipabe
(Mr. Atipat Ratana)

Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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[Agilent 5110 and 5100 ICP-OES

Pr ive Mai Checklist
System Information
1
Instrument system name and I 1op Sho vy
S = \ i

Instrument system site and location UAE [ 2vd Thow ““1'30\!2‘-@{

List system component product numbers List the serial numbers of each component

L G RoI5A L MY 1Ra3000)

2, & 0%\ 2, Bl- 01322

3 3

4 4

B b.

[ [

T g7

8 8

9 )

10. 10

ICP-OFES Configuration table Circle the type or write in the type if other

——
Nebulizer Type SeaSpray Li)ne.\leD other

Cyelonic Single Pass | Cyclonic Double Pafﬁ other
Radial (Dual View| other

2.4mm (i.&mm_) L4mm | 0.8mm | other

Spray Chamber

Torch

Injector Diameter

Injector Material

Quartz (Ccrm;i}-,'l other

Copyright @ 2017
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies
g i e e R

services please visit our web site using the following
URL hitp vijcal-instrume =1 ices

ces/anal

Customer Information

ide all 'V op supplies upon request of the engineer.
* For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

s G s should p

+ A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

= Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,

+ If a system requires the use of additional or special pr and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

» Only complete/printout pages that relate to the system being serviced,
« Complete empty fields with the relevant information.

« C lete the rel heckl
» Complete Not Applicable check boxes to indicate services not delivered, as needed.
« Complete the PM service in the order of the tasks listed.

« Complete the Service Review section together with the customer.

in the checklist using a *X” or tick mark *¥™" in the checkbox.

Copyright & 2017
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Pr Yo Checkli

General Preparation

@ Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.

ﬂ' Perform general external inspection of system for cleanliness.

& Check for proper installation of safety-related parts, assemblies, sensors ete.

@ Check for required firmware/software updates and verify with customers if they would like it
installed.

@ For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. e

Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

Uf Look for any obvi external d: or pr
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduetion components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

a
a
d Record the instrument operating conditions in the ICP-OES Status Results Table.
@ Replace the polychromator purge filter.

& Replace the radial pre-optics window

@ Replace the axial pre-optics window for SVDV and VDV instruments,

o Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

¥ Replace air inlet dust filter.
a Replace high capacity air inlet dust filter element if installed.  W®
Remove and clean instrument water inlet filter.

G8481A Cooling water system

0O Section NOT Applicable
3’ Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter,
ﬁ Re fill with Polyclear cooling fluid.

Clean the cooling system Air filter and the cond.

by comp! d air or cleaner.

Issued: 3 February 2017, Revision: 1.1 Copyright ® 2017
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

SPS 3 Auto Sampler

@ Section NOT Applicable

O Power cyele the autosampler and verify successful initialization.
Q Inspeet X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts.
=]

Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto Sampler

@ Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

Q Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

Q Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

0O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4.6.7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

@ Check position of Zn peak, adjust if required.

@ Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

@ Perform Instrument Calibration.

@ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
g Subsystem Communications Test

L—
J

Air Flow
[ Issued: 3 February 2017, Revision: 1.1 Copyright ® 2017 Agilent Technologies
Page 4 of & . v
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[ Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J )
ICP-OES Status Results Table
Note: These measurements do not form part of any specification and are for reference only,
Measurement Standby Mode Plasma On
Mains Voltage 224 540 VAC 2913 VAC
Mains Current 0- %04 A (SRLY.) A
Instrument Temperature [i 83 bl .7 °C
RF Air Flow (sensor speed) 5.0 Hz W0 Hz
Plasma Exhaust Temperature No measurement .7 °C
Water Flow Oseillator No measurement 1. 64 L/min
Water Flow Detector .06 L/min 1.06 L/min
Water Inlet Temperature ®.0 °C %0 *C
Polychromator Temperature -0 °C 35.0 *C
CCD Temperature -¥e °C -3.8 *C
Thermal Stabilizer 5.0 °c B0 oc
Argon Supply Pressure £T1.94 kPa £%7.33 kPa
Purge Gas Supply Pressure* | 67490 kPa €A% 40 kPa
Option Gas Supply Pressure® | LILE kPa il kPa
Nebulizer Flow No measurement 0.70 Lymin
Nebulizer Back Pressure No measurement | Ve 6D kPa
Plasma Gas Flow No measurement nae L/min
Auxiliary Gas Flow No measurement -0 L/min
RF Power No measurement \Ro0 W
RF Supply Current No measurement B. (5% A
RF Supply Voltage No measurement -2 I v
*1 If option installed

Copyright @ 2017
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

L —

@ Water Flow
@ Gas Flows

& RF Generator
& Camera Test
d Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Check Post PM Sensitivity Check

Radial Axial * Radial Axial®
Zn 213,857 nm SRBR Ak Ro64. 9 4315 0 84002
Mn 257,610 nm SRER | 110647 JiRAT | 1R%01.7 A 2
Al 396.152 nm SBR 5 4.9 9.9 V6.8
K 766,491 nm SBR 5.0 3.8 6.4 29.7

* Axial result is not applicable for GBO16AA, GR0O12AA Radial View instruments,

Instrument Test Results Table

Note: The Instrument Test results are for systems using [CP Expert version 7.3 and above only,

Reat, Result

Subsystem Communications Test pormy
Air Flow ‘O-oj
Water Flow FD‘:}'J‘
Gas Flows pown
RF Generator PG’CI»"
Camera Test fre "
Optics Test 1:-‘&’_1‘0 i
Nebulizer test 'Pdﬁ 4

[ Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilent T:;chnnl.ogies
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Preventive Checklist J
ICP-OES Parts List Table

Part description Part Number | Product /Model # where used | Quantity C. d

3 i 4 i GE010A, GEDILA,
Axial Pre-Optic Window GBO10-88014 GB014A/GBO15A |
Radial Pre-Optic Window GBO10-88015 All I
Polyclear Cooling Fluid G3292-80010 GB481A
Purge Gas Filter GE010-60136 All |
Air inlet filter GEOOD-B8002 All |
High Capacity Air Filter GEDID-60189 Optional
AN el Jc 0T Jorlvalve o GB494-60002 GB4944/G8495
AVSE6/T
Rolmr seal for 4 port valve for G8493-60002 GR493A
AVS4
Rinse sQIutiun to rinse station G8410-80123 sS4
2.5mm id x lm
Barb connector 2.5mm-1.5mm I GB410-80124 S5P5 4
?VC waste tubing 8mm od x Smm GE410-80122 SPS 4
id, 2Zm
A Parts may be from stock:
X axis drive belt 5410047500 SP5 3
Z axis drive belt 5410047400 SPS 3
Peristaltic pump tubing, PVC P
SolvaFlex, 3 bridged, i Bpal

Restore system
For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

ﬂ/ Affix the PM sticker to the system or instrument loghook based on the customer's request.
a c lete the Service Engi (o section below if there are additional comments.

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

B Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer’s IQ records.

ce Engineer Comments (optional

| !l’ there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box,

r Im mer Web Link

%ow to get information on your product:
Literature Library - hitp://www.agilent.com/en-us/products/icp-oes/icp

& i
o IR 511(-icp-

@ Need to know more? - http:// www.agilent.com/ crosslab/ university/

@ Need technical support, FAQs? - o/ S www.agi fen-s/

@ Need supplies? - www.agilent.com/chem/

Service Completion

Service request number £PObER52RT Date service completed % oy 207t

Agilent signature Womat T- Customer signature Fe

Document part number: GR014-90075

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies
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[ Resolution Test Pass |
Elerment Wavalangth Specfication  Width
N (174.213 nm) 5940 662
As (188.980 nm) 5820 6.20
| ¢ (193,027 nm) 21150 835

Mo (202 032 nm) 8.20 641
Cr (205 158 nm) 51340 9.04
Zn [212.857 nm) s 870 662
Pb {220.383 nm) 54950 743
Co (228.615 nm) =17.20 1.7
Ba (230,424 nm) =040 T
Mn (257.610 nm) =13.30 8.50
Mn (260.568 nm) = 20.30 14.33
Cr (267.716 nmj) =11.00 814
Cu (324754 nm) =25.00 18,98
Cu (327.385 nm) =14.20 11.24
Sr(338.071 nm) <3350 24.47
Ea (455,403 nm) 4400 3288
Sr {4B0.733 nm}) = 35.00 17.22
Ba (493.408 nm) = 36.00 2548
Ba (514.171 nm) 542.00 25.47
Ar (675.283 nm) =74.00 55.82
K {766.481 nm) = 80.00 §4.84

PagaZofd
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Tpcr! Summary
Instrument Model Agilent 5100/5110 VOV ICP-OES
Instrument 10 GE011AGBIEA
Instrument Serial Numbar MY 18030001
Software Version 7.3.1.9507
| Firvware Version 3442
Tested By Test Before PM
i Tast Completed On 11/30/2022 9:35:32 AM
Result Summary
Subsystem Communications Test Skippad
Air Fiow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skippad
RF Generator Tast Skipped
Camera fest Skipped
l Optics Test Skipped
Advanced Valve Systam Test Skipped
| Resclution Test Fass
Sensitiity Test Pass
Precision Test Pass

Page 1of 4
1
wnaslumugy

Fensitwily Test Pass

| Radial

| " Element Wevelength  Specification  Method  Ratio Standard  Blank
As (188 980 nm) 2460 SRER 1477 1456.5 555
Se (196.026 nm) =410 SRER 1111 1195.3 o7
Zn (213,857 nm) 214210 SRBR 41008 519585 1585

‘ P (220,353 nm) 2450 SRER 1925 28086 1857
M (257.610 rm) 235180 SRER 110847 2841850 54T

\ Al (396,152 nm) 234 G 4g0479 57705
Ba (493408 nm) =340 SBR 1074 1BBTTI0.3 174075

‘ K (758 481 nm) 218 seR 51 1008059 18626.4
Axial
Element Wavelangth Specification  Method Ratic Standard Blank
As (185,980 nm) 22080 SRER 2349 0864 1528
Se (196,026 nm) =156.0 SRER 2181 38661 2716

| 2n (206200 nm) 22340 SRER 13065 158504 1445

‘ 2n (213857 non) 2 17430 SRBR 83640 1830278 4764

| cd (214438 nm) s42270  SRBR 77185 1432402 3428

| b (220,353 nm) 23200 SRBR 5763 a4g52 5804

] Mn (257610 nm) L106250  SRBR 31421 14112673 195889

| crzer716m) 210480 SRER 4482 1831106 183232
Cu (324,754 nm) =180 sER 482 a714875 78628

‘ Al (396,162 nm} 260 SBR 149 2764474 175528
Ba (493408 nm) 2600 seR 1906 100615273 52519.8
K (766,491 nn) 2240 sBR 8 19221534  50856.1

l_ Page 3ol 4
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Precigion Test Pass
Radial
Element Wavelength Specification  Measured
Walus % RED
As (188.980 nm) =260 &2
Se (196.026 nm) 5 280 Q7
Zn (213,857 nm) =150 0.43
P (220.353 nm) =260 076
Win (257610 nm} =150 DED
Al {386,152 nm) =1.50 048
Ba {493.408 nmj) Z1.50 0.88
K (766481 nm) =150 Q.42
HAuial
Elemeant gth o
Value % RSD
As (188.980 nm} =150 0.57
Se (196.028 nm) =150 0.76
Zn (206,200 nm) =150 081
Zn (213.857 nm) 51.50 051
| Cd (214,438 nm} =150 0.55
| Phb (220,353 nm) =150 0.52
‘ fin (257 610 nm} <150 .54
Cr (267 716 nm) =150 054
‘ Cu {324 754 nm}) =150 Q.69
Al (396,152 nm) =160 091
Ba (483.408 nm) = 1.50 0.85
¥ (766.431 nm) 5150 1.22
1
Page 4 of 4
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Gas Flows Test Pass —
Mebulizer Actual Flow  Back Auiiliary Actual Flow  Back
Target Flow Pressurs Targst Flow Pressure
a7 [ 163,37 2.00 198 108.49
Makeup Actual Flow  Back Plasma Actual Flow  Back
Targat Flow Pressure Target Flow Pressure
2.00 200 112.85 1800 17.91 2345
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147437
RF Oscillstor Test Fassed
RF Oscillator Frequency 0,000
(MHz)
Work Cail Current (A) 45,068
RF Power Supply Current (&) 1987
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offsat Test 1000 5.306 Passad
Dark Current Test G000 0578 Passad
Array Test 5 0.024 Passed
Lingarity Test 0.118 Passed
]
I
PageZof 2
v
wnislumugu

Report Summary
instrumeant Mode!
Instrument 10

Instrument Serial Number
Software Version
Firmware \ersion

Tested By

Test Completed On

Result Summary

1.44 105

RF Water Flow({L/min) ~ Camera Water Flow
{Limin)

Agilent 5100/5110 VDV ICP-OES
GBOT1AIGED15A

WY 18030001

7.3.1.9507

3442

PM Funchional test

11/30/2022 11:43:36 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Tast Pass
Gas Flows Test Pass
RF Ganarator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Vahve System Test Skipped
Rasciution Test Skippad
Sensithaly Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) spead)

14.00 19.00
Water Flow Test Pass

Water Inlet Temperature
[§>]

18.51

Page 10f2
v
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Report Summary
Instrument Model Agllert 51005110 VOV ICP-OES
Instrument ID GBOV1AIGED15A
Instrument Serial Number MY 18030001
I Saftware Version 7.3.1.9507
Firmware Yersion 3442
Tested By PM Performance test
Test Completed On 11/3002022 12.10:42 PM
Result Summary
Subsysterm Communications Test Skipped
Aur Flow Test Skippad
‘Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Tesl Shipped
Carnera Test Skipped
Optics Test Pass
Advanced Valve System Test Skippad
Resalution Test Pass
Sensitivity Test Pass
Precision Tast Pass
Optics Test Pass
Radial Aial
Intansity SET4E0E HE23476
Wavelength  737.212 737.212
L
Page 1 of 4
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| Sensitivity Test

Radial

As (188,980 nm)
S (196,026 nm}
Zn (213.857 nm)
Pb (220.353 nm)
Mn (257 610 nm)
Al (388152 nm}

Ba (493408 nm)
K (768.481 nm)

Axial

As (188,980 nm)
Se (196026 nm)
Zn {206,200 nm)
Zn(213.857 nm)
Cd (214,439 nm)

Pb (220,353 nm)
Mn (2576810 nm)
‘ Cr (267716 nm)
Cu (324 754 nm)
‘ Al (395152 nm)
Ba (493 408 nm}
‘ K (766.481 nm}

Element Wavelength Specification  Method  Ratio

z46.0 SRER 147 8
=410 SRBR 111.6

= 14210 SRBR AITE0
=480 SRER 1938

= 35180 SRER 12801.7
=34 - SBR 99
2340 SBR 1548
=18 SBR G4

Element Wavalength Specification  Method  Ratio

=208.0 SRBR 242.4
21580 SRER 2261
2340 SRBR 11266
= 17430 SRBR 84008
242270 SRER 70018
> 3200 SRER 5363
2106250  SRBR 308452
=1048.0 SRER 43960
=180 SBR 521
260 S8R 16.8
=800 SBR 2252
=240 SBR ey

Standard Blank

11483 548

12228 1010
525823 1437
27444 166.5

285581.3 488.0
528836 4873.8
22872918 148981
106701.8 143509

Standard Biank
3170 154.8
4134.5 288.3
13782.0 1465
177166.3 4425
126864.2 3216
12605.3 5128
12879880 17368
1673356 14244
3736907 70331
2683577 151124
101734415 448717
18741362 48085.7

Page 3oid

wennslamugy

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

_Esolulinn Test Pass
Element Wavelength Spacification  Width
N {174.213 nm) =940 678
As (1858980 nm) s820 6.0%
C {192.027 nm} =11.50 B29
Mo (202,032 nm) s8.20 .30
Cr (206.158 nm) £13.40 .05
2n {213.857 nm) =870 B7T
Pb (220.353 nm) 5 9.50 702
Co (228815 nm) =17.20 11.87
Ba (230.424 nm) 5840 738
Mn {257 B10 nm) =13.30 948
Mn (260,568 nm) £20.30 14.25
Cr (257.716 nm) = 11.00 7.94
Cu (324,754 nm) = 2500 18.89
Cu (327,395 nm) 51420 11.33
Sr (338.071 nm) = 33.50 24.44
Ba (455403 nm} =44.00 33.88
Sr {4B0.733 nm) <3500 17.51
Ba (493408 nmj) = 36.00 25.56
Ba (B14.171 nm) =42.00 24,96
Ar (575,283 nm) <7400 5838
K (755451 nm) < BO.OD E5.63
Page 2 of 4
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Precision Test Pass
Radial
Element h i
Value % RSD
A5 (186,980 nm) <260 060
Se (196.026 nm) 5280 084
2n (213,857 nm) = 1.50 0.29
Pb (220,353 nm) <260 050
Mn (257 §10 nm) <150 028
Al (396,152 nm) =150 0.28
Ba (493.408 nm) =150 058
K (766.491 nm) <150 0.23
Axial
Element ficati L d
Value % RSD
A3 (188980 nm) 5150 (1]
S (196,026 nm} =1.50 042
Zn (206.200 nm) = 1.50 0.45
Zn {213,857 nm) <150 0ar
Cd (214,430 nm) £150 048
Pb (220353 nm) 5150 0.48
Mn {257 810 nm) =150 074
Cr (267716 nm) 2150 028
Cu (324.754 nm) =150 0.51
Al (3D6.152 nmj) =150 045
Ba {493,408 nm} 2160 081
I (TBE.481 nm) 5150 0.84
Paged of 4
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Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 11 July 2023

PM by

Approved by

§ Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand

Tel. 02-2435263, 02-6682436 Fax. 02-2437386
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Inspection result

Title : Preventive Maintenance RA-4500 sn:17780278
Date 17/11/2023

Name : Coax Group

Memo : Callibration Curve 0-10ng

Calib

ABS[AREA]

1234567891011

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
12 Cooling PASS oK
1.3 Leak PASS 0K
1.4 Optical system PASS oK
1.5 Drift PASS OK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
(r)= 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=5 1 99.12 ppb
2. 10148 ppb
3. 101.24 ppb
4. 102.34 ppb
5. 10192 ppb
CV.< 5% 1.23% oK
4. Blank Below 1.0 (AREA) 0.2062 oK
]
w3 lumugy
003
002
@
@
< o0t
000
1 2 3 4 5
Self Check
Heat check:PASS!! ( 24.9degC[05:00] -> 28.9degC[02:31])
Sensor check:PASSI! ( 78- 18= 60)
Leak check:PASS!! (0.17L/min)
Sig/Ref check:PASS!! (Sig:3.73V, Ref:3.94V)
Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)
]
wnansluaugy

m MIFRON IMS TRUMENTS CORFORATION

STDI[ng]
STD
No. STD | SVOL| CVOL|DVOL| STD  AREA | MEAS | Dev Note
© Ippb] | [mL] | [mL] | [mL] [ng] [ON] [ng] (%]
1100000 0000 5000 5000 0000 00859  -0.0353 -
2 | 100000 0025 5000 5000 2500 37687 25845 34
3 100000 0050 5000 5000 5000 71028 49562 09
4 | 100000 0075 5000 5000 7500 106441 7.4753 03
5 | 100000 0100 5000 5000 10000 142203 100193 02
0.06
0.04
@
8
<002
0.00:
1 3 4 5
SMP
SVOL CVOL| DVOL| AREA | MEAS — CONC
No. NAME Not
© m | (ml) | (m | ON] | (gl | [ug/t] o
1 |hg 100 ppb 0050 5000 5000 7.1027 49561  99.122
2 hg 100 ppb 0050 5000 5000 7.2687 50742 101484
3 |hg 100 ppb 0050 5000 5000 7.2514 50619 101238
4 | hg 100 ppb 0050 5000 5000 73285 51168 102336
5 |hg 100 ppb 0050 5000 5000 7.29% 50962 _101.924
Statistics
No. | NAME TRY AV sD v
[ug/L] [ug/L] 1%
1_|hg 100 ppb 5 1012208 1246264 123
v
wnm3lumungy
MIPEOM INSTRUMENTS CORPORATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date S 71112023
Name : Coax Group
Memo : Blank
SWP
SVOL CVOL| DVOL| AREA | MEAS — CONC
No. NAME Not
© Iml | [mi) | [ml | [ONI | [gl | [ug/l] o
1 |Blank 02062 00503
0.006
0.004-
o
4
< 0002
0.000‘
1
v
nanslumungy

m MIFRON IMS TRUMENTS CORFORATION



CrossLab

From Insight ba Dtrome

Agilent Crossl ah Start Ub Services
Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

nqllent Prwmlw Malrrten ance pn:wn:les lactnqr recommended service for your analytical instruments to assure

hu hinh

and suppliss, Agilent
sarul gy v aateiri

operating at their peak. This checkliat will be completed at the end of the senvice and provided to you as a record
of the preventive maintenance activities.

-Agilent

I.Bflﬂ"libl'm‘l.lf]ﬂ

CrdssLab

[T

Agilent 8890 GC Preventive Maintenance Checklist

Service Engineer's Responsibilities

= Caontact the customer and ensure that all ¥ supplies are lable befare the p
malntenance visit.

e el i A AR B e A g S s SR AR

* Complete empty fiekds with the relevant information.
= Complete the relevant checkboxes in the checklist using either a “X" or tick mark “+™.

= Check "Section not applicable” check boxes to indicate servi not deli , a8
. Complete the Prevem'we Maintenance service in the order of the tasks listed.

. EDmpIe'tE the flel:ls for page numbers at the foot of each selected page

= Complete the total number of pages field in the Service Completion section

«  Ask the customer to sign the Service letion section incle the ’s and your
signature.

Additional Instruction Notes

= Check for any active service notes for this unit, If there are any appli “Safety” or "
Rer.:ummended' Service notes, plan to implement the changes on this unit befare doing any

= Do not implement firmware updates, mless you get wprmral from the customer and are sure that

they are ible with the i

Agile Dagument Number: DIOT 3610 j ‘1
'} B, -l nf ! )

OE musmhor 44186 7807

@Agn.em Technologies, Inc. 202
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Agllent 8890 GC Preventive Malmtenance Checklist
Introduction

Customer information

= Customers should provide all necessary operating supplies upon request of the engineer.

- ﬁny parts, rlm |ndude:l in the Pans Lists section of this document, are not part of the
g service, nar are they included in the ories of this servies.

= If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may Incur
additional costs.

*  Formore information about Agifent Technoiogies services, please visit our website using the

following URL: hitp://www.agilent.com/ p / ice-repair

= The Agllent Community is an excellent place to get answers, collaborate with others about
appiications end Agiient products, and find in-deptn documents and videos reievant 1o Agiient
logies. Visit https:/, ity.agilent.com/wel
* Toaccess Agilent University, visit hittp://www.agilent.com/crosslab/university/ to learn about
training aptions. which include onfine. classroom and ansite delivery. A training specialist can wark
directly with you to help determine your best options.

* A useiui Agileni Resource Cenier web paye is availabie, which inciudes shorl videos on mainienance,
quick lists of for new i and other valuable information. Check out the
Resuuie Fage here, https://www.agilent.com/en-us/agilentresources.

=  Need technical support. FAOs. suoplies? = visit our Support Home page
http:/fwww.agilent. com/search/suppart.

& Videus abuul spviliu peparaiin deguiesiss o o Tiisliensit e b fuund Uy seadiig &

Agilent YouTube channel at https:/fwww.youtube.com/user/agilent.

Revision: 2.01, Issued: September 14, 2021
Aglle Decument Number: DO013610

DE number: 44166.7597222222

@ Agilent Technologies, Inc. 2021
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Agilent 8890 GC Preventive Maintenance Checklist Fous bt e Outcome

System Information

3 Check this box If an instrument configuration report is attached instead of completing the table
below.

Instrument System Name and ID m]‘gmg—ﬁ_o&;

Instrument System Site and
Locaton i VAE Gers Coon)
List System Component Product Numbers ::'““"m"m“ﬂﬂh

NN

«

10.

Preparation

ﬁ/ Discuss any specific issues with the customer before starting.
Review the I logboak for fed prok and
@ Save instrument control settings before starting the procedure.
& Performa general inspection of the system for cleanliness.
ﬁ Check for proper installation of parts, assemblies, sensors etc.
Check system for required installation of components, settings as defined by current Service Nates.
d Check for required firmware updates and verify with customers if they would like them Installed.

IZ/ Befaore starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC Is turned OFF or In a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, Issued: September 14, 2021
Agile Dacument Mumber: DOJ123610
DE number: 44166.7507222222 Page 4 of j

@ Agilent Technologies, Ine. 2021
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Agilent 8890 GC Preventive Maintenance Checklist Irem b1 o

Preventive Maintenance Procedure

Clean and inspect GC

I{ Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.
Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
ﬁ' Verify operation of all ather fans - the inlet and EPC cooling fans:
@ Verify oven intake/outh flap bly is op ] by while heating and cooling the oven

Inlet and detector consumable replacement

f Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inket (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

& |f the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

For the inlets installed, perform inlet mai using the Mais dure from the Browser
User interfaces. Record the results. (Leak and Restriction Test)

O If the GC includes a Flame lonization Detecter (FID), replace the jet. If the ignitor shows any buildup of

sample or corrasion, replace the ignitor. Examine the FID collector and castle assemblies for
i — clean as

Zero Sensors and Leak test

& Zeroall pressure sensors using the Browser interface,

Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User interface.
Record if test passed or falled in the results table.

Mote: If the PM is done in ion for an Of lif then the pressure decay test
defined within that protocol can be used for the PM,

Revision: 2.01, Issued: September 14, 2021

Agile Document Number: 00013610 f

DE number: 44166,7557222222 Page L of f'_
@ Agilent Technolagies, Inc. 2021
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Agilent 8890 GC Preventive Maintenance Checklist Fiom b 11 Dt

Signature Page
Service Review

W Attach availeble reports/printouts of all tests 1o this documentation,

&' Recard the Preventive Maintenance service activity in the customer's records/logboak.

@ Update/ i as approp 3

ﬁ Affix the PM sticker to the system or instrument logbook based on the customer's request.

d Complete the Service Engineer Comments section if there are additional comments.

d Keview witn the customer Tis service, parts replaced, and test FESUIS OBtaINed.

QI the instrument firmware was updated, record the details of the change in the Service Engineer's
C box or if inthe s 10 records.

O Supply the customer with a copy of the Smart Alerts flyer.

O Describe Smart Alerts to the customer.

O install Smari Aleris if requested,

PM Test Results Table
Test description Before PM Service After PM Service
Frant detector outnt ﬁ/m. Fs/’q_‘
Back detector output t\j/pg D}}’ﬁ,
AUX 1 detector output 0]_,!9— ,j;ﬁ,
AUX 2 detector output o [o A) &
Test description Expected test result | Actual test result

Leak and Restriction Test after front inlet

maintenance i %
Leak and Restriction Test after back inlet &
maintenance “ N lﬁ’ N/ ?é(

Leak and Restriction Test after front inlet Split Vent | Pass AT
Trap replacement r

Leak and Restriction Test after hack inlet Solit Vent

Trap replacement Q (\I £ M
Front inlet pressure decay test Pass Faq;
Back inlet pressure decay test ‘9)%3 tl/,.ar ﬁ/&

Revision: 2.01, lssued: Septernber 14, 2021

Agile Document Mumber: DOD13610 E, q_
DE number: 44166.7557222222 Page of
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Agilent 8890 GC Preventive Maintenance Checklist Frent bt 2 Outma

ALS Maintenance

& Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smoath plunger operation.

Check for smooth operation of the needle suppert = clean if necessary

ooooo

Restore Instrument

@ Restore the normal operating conditions or customer method using the Browser interface or Data
System.

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values,

Results should be similar or lower than the detector outputs recorded priar to PM,

Perform a chemical checkout. If this is a routine PM, inject the customer’'s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

O G.E B,

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Rewvisicn: 2.01, lssued: September 14, 2021

Agile Document Mumber: DO012610 ';7

DE number: 44166.7597222222 rpage & of 9
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Agllent BEI0 GC Preventive Maintenance Checklist [

PM Parts List Table
Note: The following kits are recommended for capillary and purged packed Inlets. If this is a general PM

and the has a pref set of you may use the customer's consumables,
Product or
model# where Quantity
Part number used d
reonzenn RE90 GO |
o
SSL Capillary inlet PM kit, Split 5188-6496 feseee [
SEL Capillary Ultra Inert Inlet Gold Seal B8990 GC
with Washer 51006744 Ny
S5L Capillary Ultra Inert Inlet Splitless 8890 GC N’ﬁ
s =t N anna
SSL Capillary Ultra Inert Inlet Low 8890 GC o
Pressure Drop Split Liner - with Glass /B
Woal 5190-2295
9
PP Inlet PM kit 5188-6498 Ea30.c ﬂ,/
S ant 4o R sonn oo (J
{for MMI, PTV & VI) 5186-6495 /4
: 8890 GC
MM Cleaning Kit G3510-60820 N 4,
8890 GC /h‘
PTV Septumless Head Rebulld Kit 5182-9747 {
BE90 GG
v aep a0 s DioLI 4D ((k
Ignitor (glow plug) assembly with 0- B3890 GC H}J&_
ring 19231-60680
8890 GC
FID Collector Rebuild/Cleaning Kit G1531-67000 Nﬁ
FIN Cnllortnr Banlaramant Kit F181ATNM BE90 B CJ‘_ﬁ"
8890 GC
Standard .011-inch FID Jet 5200-0176 Nrté
Universal .0184inch FID Jet 5200-0177 8890 GG ﬂ/ﬁ'
Revision: 2,01, Issued: September 14, 2021 .
Agile Document Number; DOQ13610 - o
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Agilent 8890 GG Preventive Maintenance Checklist b

Service Engineer Comments

If there are any specific points you wish to nate as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number _&v ﬁw"fﬂ Date service leted M‘M
S i

Total number of pages In this d: ﬁ fﬁ!gﬁg

Agilent si
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Agile Docurnent Number: DBJ13610 i i
Page i of ﬂ_ : ﬁ\. Agilent

DE number: 44166.7507222222
& Agilent Technologles, Inc. 2021

tanms'lu'muqu





