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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 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-064 12 May 23 11 May 24 -
(Acoustic Calibrator) 6457 Co.,Ltd.
2 |Sound Level Meter Laeq 24 hourss Lamax Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003094 11 Mar 22 10 Mar 24 -
0006692
3 [Sound Level Meter Laeq 24 hourss Lamaxs Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022002973 9 Mar 22 8 Mar 24 -
0006693
4 [Sound Level Meter Laeq 24 hourss Lamax Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003098 11 Mar 22 10 Mar 24 -

0006694




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
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-04045 28 Apr 23 27 Apr 24 -
Particular Matter (PM,,) USA. A2003277
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660095 17 Feb 23 16 Feb 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH423 30 Mar 23 29 Mar 24 -
HA1M0043 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW50 28 Feb 23 27 Feb 24 -
HE9M0013 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH430 29 Mar 23 28 Mar 24 -
HC9L0015 (Thailand-Japan)




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C0L LTI, HEAD OFFICE

T30 MO0 13 SO SUNTINAKORS 1] TAMBON BANG KALD,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND EL
TEL: (66H-21 16-5660-1 FAX: (6610-2116-7 140 s bl
Poge 1062
Certificate of Calibration
Customer
MName 2 UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-064
COLLTD. Request No : Req-2023-0975
Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item = Acoustic Calibrator Class : .
Manufacturer : LARSON DAVIS Range: 94, |14 dB /1000 Hz
Model : CAL150 Intrument Siatus :  Used

Serial Number : 6457

1+] : UAE.EFM.055/2564

Calibration Environment and Details

Temperature :(2342°C)

Humidity : {30+ 20%RH )

Barometric Pressure 1 {1013 =100 hPa )

Received Date : 9 May 2023

Calibration Date : 12 May 2023

Location of Calibration : LAB | Acoustic

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

Reference Standard Madel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate provid bility of 1o d national standard, and to the

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

confidence approximately 95 %.
Calibrated By : e Approved By : m’sﬂ
Mr. Noppadon  Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engincer Supervisor
Issue Date : 12 May 2023

i ipndnsliimauey

Calibration Certificate

Cartificate Number 2022003094

Customer:

United Analyst and Engineering Consultant Co Ltd
Mo #1 Soi Udonsuk 41, Sukbumvit Road,
Bangchak, Phra Khansng,

Bangkok, 10264, Thalland

Model Number  LxT2 Procedure Number  D0001.8384

Sevial Number  D00BEEZ Technician Jacob Cannon
Test Results Pass Calibration Date 11 Mar 2022
Calibration Duwe
Initial Condition  As Manufactured
Tamperature 2348 °C +025°C
Deseription SoundTrack LxT Class 2 Humidity 515 %RH +2.0%RH
Class 2 Sound Lavel Mater Static Pressure BTAT kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested with: Data reported in dB re 20 pPa.

Larson Davis CAL200. S/N 9078
Larsan Davis PRMLxT2C. S/M 071561
PCB 375A04, SIN 335078
Larson Davis CALZ91. /N 0108
Compliance Standards  Compliant to Manufaciurer Specifications and the following standards when combined with
Calibration Cerlificate from procedure DO001 8376

|EC 60B51:2001 Type 2 ANSI §1.4-2014 Class 2

IEC B0ED4:2000 Type 2 ANSI| 51.4 (R2006) Type 2
IEG 61252:2002 ANSI 51.11 (R2009) Class 2
IEC 61260:2001 Class 2 ANSI 51.25 (R2007)

IEC 61672:2013 Class 2 ANSI 51,43 (R2007) Type 2

lssuing lab cerlifies that the instrument described abave meets or exceeds all spacificalions as staled in the referenced procedure
(undess ctherwise noted). It has been calibrated using measurement slandards traceable to the Intemational System of Units (S1)
thraugh she Mational Institute of Standards and Technology (NIST), or ather national measurement institutes, and mests the
requirements of ISCVIES 17025:2017.
marked with a $ in th

column do ot fall within this lsbarstary's scape of accreditation.
The guality system ks registerad 1o IS0 9001:2015.

This cabibration is a direct comparison of the unit undar test to T listed reference standards and did nat imvalve any sampling plans to

complele. Mo allowanca has b y of he test device due io use, time, ate. Such allowances would be made by
1he customer 8s nesded.
The inti d in with the IS0 Guide 1o the ian of L i (GLM). A

coverage hwﬂwmw 2 Bigma (k=2] has been applied to the standard uncertainty to express the expanded uncertsinty al
pproximately 95% confidence level,

This report may not be repreduced, except in full, urless permissicn for the publication of an appraved absiract is obtalnad in writing
from the arganization issuing this repart.

Carmection data from Larson Davis LxT Manual for SoundTrack LaT & SoundExpert Lxt, I770.01 Rev J Supporting Fermware Varsion
2301, 2015-04-30

LARSON DIAVIS - A PCB FIEZOTRONICS DIV,
1681 West 820 North

Provo, UT 84601, United States % ﬁ .LARSON DAVIS
Tle-6H4-0001 T A PCE DIVISION

el T g

02F-UTIESES Page 1 of 3 D001 8406 Rev F
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INROVATIVE INSTRUMENT 0., LTI, HEAD (1D
" L s S s o d

T8 MO0 13, SO0 SUNTINAKORN 1] TAMBORN 1, CAED,

W Sulucdel Sum A A C S RED I TED

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10580 THAILAND EL A
TEL: (6600-21 16-5860-1 FAX: (66X12116-7 140 “‘-""‘““"‘"‘“""‘“
mp: of2.
Certificate No : 23-ACT-064
Request No : Reg-2023-0975
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adj (dBy Adj (dB) Uncertainty | Acceptance lmit
(dB) Measured Error Measured Error {+dB) Class 2 ( + dB)
94 dB / 1000 Hz 9391 =0.09 = - 0.13 [LE0]
114 dB / 1000 Hz 113.97 -0.03 2 = 0.13 040
Frequency of Sound pressure level
Calibration Range ‘Without Adjustment A i Himit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (%) Class 2 (% %)
94 dB 7 1000 Hz 100000 0.0 = & A 1.7
114 4B / 1000 He 000,00 0,00 = = 01 13
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Acceptance limit
(Hz) Measured (%o} Measured (%) (= %) Class 2 { + %)
94 dB / 1000 He 013 - 0.40 30
114 dB / 1000 Hz 0.29 = 040 30
Note :

- Acceptunce lisit was [ECH09223017 Class |
The calibragion results exchuds the calibeator pressurg comrection
- The calibration results exclude the microphone volume commection

End of Calibration

“ - ipnasliimaueu

Certificate Number 2022003054
For 114° microphanas, the Larson Davis ADPO24 104" to 1/2" adapior is used with the calibralors and the Larson Davis ADPO43 14° to
A7 adaplor |8 used wilh the preamplifier.

Cafibration Chedk Fraquancy: 1000 Hz; Reference Sound Pressure Levek 114 dB re 20 pPa

Parioic tests were performed in accomance with precedures from IEC 81872-3:2013 | ANSIASA 51,4-2014/Paet3,
Mo Pattern approval for IEC B1672-1:2013 / ANSNASA 81,4-2014/Part 1 avalable,

The sound level meter submitted for testing successfully completed the periodic tests of IEC §1672-3:2013 | ANSUASA 51.4-2014/Par
3. for the enviranmental condilions unier which the tests were perdormed, Hawever, no general statement or conclusion can be made
‘about conformance of the sound level meter to the full MHMHMBO\‘IEC G1672-1:2013 / ANSIASA 51.4-2014/Pan 1 bacausa (a)
‘evidence was nat publicly available, from an testing for pattem approvals, 1o demanstrate that
he moded of mieser fully to the class 2 in [EC B1672-1:2013 / ANSUASA S1.4-2014/Part 1 or
‘comection data for acouslical lest of frequency weighting wore not providesd in the Instruction Manual and (b} because the pesiodic tests
of IEC 81872-3:2013 [ ANSNASA 51.4-2014/Part 3 cover only a limiled subset of the specifications in IEC §1672-1:2013 | ANSUASA,
S1.4-2014%Fart 1.

Deseription CalDate  Cal Due Cal Seandard
Larson Davis CAL2%1 Residual Intensity Calibratos 2021-09-10  2022-09-10 001250
Hart Sientific 2626-H Temperature Prohe 2040244 202240804 006767
Larsan Davis CAL200 Acoustic Calibratar W2007-21 20234721 007027
Larsan Davis Madel 831 0220221 20230221 007182
PCB 377TA13 112 inch Prepodarized Pressare Microphomne 2022-03-02  2023-03-02 D0T1I8S
SRS D53A0 Ubtra Low Distortion Generator 0201-04-13  2022-04-13 7RIS
Larson Davis 1/2° Preamplificr for Model 831 Type | W2N09-28 202240928 PCBODD4TES
Acoustic Calibration

ing to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10

1000 Hz 14.01 113.80 114.20 0.14 Pass

Loaded Circuit Sensitivity

1000 Hz -49.51 62,44 -48.33 0.14 Pass
= End of measurement resulis—

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North
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Cartificate Number 2022003054

Acoustic Signal Tests, C-weighting

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

{UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part
1:65

126 -0.22 -0.20 -1.70 1.30 0.23 Pass
1000 012 0.0a -1.00 1.00 0.23 Pass
BODD -3.08 -3.00 -8.00 2.00 0.32 Pasg

— End of measurement resulis—

Self-generated Noise

Measured aemrdlnl 10 IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Part 3: 11.1

A-weighted 4068

= End of measurement resulis—

— End of Report--

Signatary: _lgegdh Cansh

LARSON DAVIS - A PCB FIEZOTRONICS DIV,
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Certlificate Number 2022002971

Descriptian CalDate  Cal Due Cal Standard

Hart Sesentific 2626-H Temperature Probe 2021-02-04  2022-08-04 METRT

SRS DE3&0 Ultrn Low Distortion Generator 2040722 2022-07-12 W74
LARSON DAVIS - A PCB PIEZOTRONICS DIV, i, — .
1681 West 820 Noeth = = |
Prove, UT B4601, United Stares o= 1 mso" DA“S
7166840001 v d ! HRCHDIREY
023-3ATIT:20:06 Page2al8 D001, BT Rev F

'
enasluAmuRy

Calibration Certificate

Certificate Number 2022002971

Customer:

United Analyst and Engineering Consubtant Ca Lid
No. #1 Sol Udonsuk 41, Sukhumvit Road,
Bangehak, Phra Khanang,

Bangkok, 10260, Thailand

Model Number  LxT2 Procedure Number  DDD01.8378

Serial Number 0006592 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
i
Initial Conditien  As Manufactured T 2381 °C £0.25°C
Deseription SoundTrack LxT Class 2 Humidity 506 %RH +2.0 %RH
Class 2 Bound Lovel Meter Static Pressure 85.35 kPa +0.13kPa
Firmware Revision: 2,404
Evaluation Method

Tested electrically using Larson Davis PRMLYT2C S/N 071561 and a 12,0 pF capacitor to simulate
microphene capacitance. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0
myiPa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when comibined with
Calibration Certificate from procedure DO001.B364:

IEC 60651:2001 Type 2 ANSIS1.4-2014 Class 2

IEC GOB04:2000 Type 2 ANSI 51.4 (R2006) Type 2
IEC 61252:2002 ANSIS1.25 (R2007)
IEC 61672:2013 Class 2 ANSIS1.43 (R2007) Type 2

IEC 61260:2001 Class 2 ANSIS1.11 [R2009) Class 2

Issuing lab certifies that the instrument described or gucands as siated n the procedure
{unless otheswise noted). It has bean callbrated using messurement slandards iraceabile b the Interational System of Units (S1)
through the National Instilute of Standards and gy (NIST), or other nati institutes, and meats tha
requirements of ISONEC 17026:2017, Test points marked with a 1 in the uncerainties column do not fall within this laboratory's
scope of accreditation.

The qualily system is registsned to 150 80012015

This cabbration Is & drect comparisen of the it under tast o e listed reference standards and did nat imvolve any sampling plans fo

complele. No allowancs has b de far of he test device d use, Sme, st Such allowances would ba made by
the cusiomer as needed.

Th o In

ith the IS0 Guide 1o thy ian of ity in (GUM). A
woverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty 1o express the expanded uncanainty at
apprommately 95% confidence leval.

This ol be exgept in full, unl ion far th
from the arganizatian issuirg this report.

af an appraved abstract is obtained in writing

Carrection data from Larson Davis LxT Marwal for LT &
4.0.5, 2018-08-10

Lal, 177001 Rav O

Finmiware Viarsion

Calibration Check Frequency: 1000 Hz; Referance Sound Pressure Level: 114 dB re 20 yPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North
Frovo, UT 84601, United Staies

@

®ARSON DAVIS

T16-684-D001 T A PCE DIVISION
3 ;
MIIATIT2E06 h‘- Taof8 DO 2407 Rev F
'
tenaslununy
Gartificats Number 2022002971
Z-weight Filter Response
bt — - .
o8 |- — } |

05 |— AR i S AR S £ Lot
i — - — — 20 =
g s E
g o~ — Loy w g
§ a0z |— — 3 m = g E
t 3
Y L i
08 - =

14 &0

1 10 100 1000 10000 100008

Fraquency [Hz]

— Hominal B Devighon  elower Lim# == Upper Limil |

Elactrical signal test of frequency i ccording to IEC 61672-3:2013 13 and ANSI 51.4-2014 Part 3- 13 for complianca to
IEC B1672-1:2013 5. 0804 1.4-2014 P,

6.31 -0.45 045 -1 0.33 0.15 Pass
63.10 -0.06 -0.06 =0.30 0.30 0.15 Pass
125,60 -0.05 -0.05 -0.30 0.30 0,15 Pass
251.19 =0.04 -0.04 -0.30 0.30 015 Pass
501.19 -0.03 -0.03 -0.30 0.30 018 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass
1,005.26 0.1 -0 -0.30 0.30 0.8 Pass
3,981.07 0.00 0.00 -0.30 0.30 015 Pass
784328 0.05 0.05 -0.30 0.30 0.15 Pass
15,848.93 008 -0.08 042 .32 0.15 Pass
19,952.62 -0.36 -0.38 0.1 0.41 0.15 Pass

— Endd of measarement resubis—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

= e
1651 West §20 North NN s
Prova, UT 84601, United States
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MIT-HHTITAZ0G Page3of 8 DO0H 3407 Rw F

@ ARSON DAVIS

A PCE DIVISION

li]ﬂﬁ'li‘hiﬂ'wﬂﬂ



Certificate Number 2022002971

Error [dB]
2

A
a8 e
a8 — B —
10
100 wmn 0 o «an 11040 1m0 w0
Level Injected [dB]
W Ewar e L LW e Uit Lt

Broadband level inearity performed sccording to IEC §1672-3:2013 16 and ANS| £1.4-2014 Part 3 16 for compliance to IEC 61672-1:2013

36.00 0.50 0.0 oro 016 Pass
3T.00 0.3a =0.70 o7o 016 Pass
38.00 0.26 -0.70 o.7o 016 Pass
30,00 0.27 -0.70 0.70 016 Pass
40.00 o.18 -0.70 oo 016 Pass
41,00 015 =0.70 070 016 Pass
42.00 0.08 -0.70 o.70 016 Pass
43,00 0.06 -0.70 070 017 Pass
44.00 0.05 0.0 o.7o 017 Pass
45,00 n.03 -0.70 070 016 Pass
46.00 0.00 -0 o.7o 016 Pass
47.00 0.00 -0.70 070 0.16 Pass
48.00 -0.01 =070 070 016 Pass
48.00 -0.02 -0.70 070 018 Pass
54.00 -0.03 -0.70 1) 016 Pass
58.00 -0.05 -0.70 070 016 Pass
64.00 -0.05 =070 1) 016 Pass
69.00 -0.04 -0.70 0.70 018 Pass
74.00 -0.05 -0.70 o070 016 Pass
79.00 -0.05 -0.70 070 018 Pass
84.00 -0.05 -0.70 o.7o 016 Pass
89.00 -0.04 -0.70 070 016 Pass
94,00 -0.05 -0.70 0.70 018 Pass
99.00 0.00 -0.70 0.70 045 Pass
104.00 oo -0.70 070 0,15 Pass
100.00 0.01 -0.70 k] 0.15 Pass
14.00 0.00 -0.70 0.70 015 Pass
119.00 0.01 -0.70 0.70 015 Pass
124.00 0.00 -0.70 0.70 015 Pass
129.00 0.01 -0.70 0.70 015 Pass
134.00 0.01 0.70 0.70 015 Pass.
136.00 0.01 -0.70 0.70 015 Pass
137.00 oot -0.70 0.70 015 Pass.
138.00 0.00 -0.70 0.70 0.15 Pass

= End of measurement results--

LAREON DAVIS - A FCB FIEZOTRONICS DIV, T
1681 West §20 North

Prove, UT 84601, United States

166840001 T

SLARSON DAVIS

A PCB DIVISION
0234712208 Page 4 of 8 DRI BAUT Rew F
[
enasluAmuRN
Certificate Number 2022002971
Broadband Noise Floor
Sall-generated nolse measured according fo IEC B1672-3:2013 1.2 and ANSI 51.4-2014 Part 3 11.2
A-weight Noise Floor 26.87 36.00 Pass
C-welght Nolse Floar 26.80 as.00 Pass
Z-weight Nolse Floor azrr 30.00 Pass
= End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave fiters
10 Hz Signal 135.67 134,15 135.75 015 Pass
THD =BT 46 -58.00 0013 Pass
THD+N -62.99 -5B.00 001g Pass

- End of measurement resulis—

LARSON DAVIS - A PCB FIEZOTRONICS DIV, o

1681 West K20 North = ' )
Prove, UT 84601, United States 1l
716-684-0001 i G
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Certificate Number 2022002971
Peak Rise Time

Paak rise ime performed according to IEC BOES1:2001 5.4.4 and ANSI 51.4:1883 (R2008) B.4.4

138,95 40 MNegative Pulse 135,03 13355 13555 0.15 Pass.
Positive Pulsa 13512 132.64 135,64 0.15 Pass
30 Negative Pulse 133.78 133.55 13555 0.15 Pass
Positive Pulse 133,90 132,64 135,64 015 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 measurad according to IEC 60661:2001 9.4.2 and ANSI §1.4:1963 (R2008) 8.4.2

135.95 3 ovLD +1.00 015% Pass
5 ovLD +1.00 015% Fass
126.95 3 0,16 +1.00 015¢ Pass
] 014 £1.00 0161 Pass
16595 3 015 £1.00 015 Pass
5 014 £1.00 015 Pass
106.95 3 042 £1.00 015 Pass
5 013 +1.00 015% Pass
= End of mensurement resubis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured 1o |EC B0E51:2001 9.4.2 and ANSI 51.4:1682 8432
135.85 ] ovLD =1.00 015% Pass
5 ovLo £1.00 0154 Pass
125.85 3 -0.20 +1.00 0153 Pass
5 =019 £1.00 [ALES Pass
115.85 3 021 £1.00 0154 Pass
5 018 £1.00 015+ Pass
105.95 3 015 £1.00 015% Pass
5 047 £1.00 015¢ Pass

=~ End of mensurement resuits--

Gain

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI £1,4-2014 Part 3: 173 and 174

0B Gain 93.94 93.89 94,08 0.15 Pass
0 dB Gain, Linearity 40.30 38.38 40.79 0.16 Pass
OBA Low Range 93.99 93.89 94.08 0.15 Pass
OBA Normal Range 93.99 83.20 94.80 0.15 Pass

= End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

o -
161 West 820 Narth =k i
Prova, UT 84601, United States

=
716-684-0001 v
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Certificate Number 2022002971
1/3-Octave Self-Generated Noise

Messured Level [dB]

Tha SLM is sat fo low range.

6.30 20,21 24,60 Pass
8.00 19011 24,00 Pass
10.00 18.06 23.50 Pass
1250 1739 23,00 Pass
16.00 16.36 2290 Pass
20.00 16.76 22.40 Pass
25.00 1447 22,30 Pass
31.50 15.44 21,50 Pass
40,00 12.40 20.20 Pass
50,00 .80 18,80 Pass
63.00 126 1760 Fass
B0.00 1046 16.60 Pass
100.00 10.00 15.90 Pass
125.00 922 16.70 Pass
160.00 8.88 16.50 Pass
200,00 a.61 15.20 Pass
250,00 8.49 15.20 Pass
315.00 848 15.20 Pass
400,00 8.54 15.70 Pass
500.00 8.83 16.00 Pass
630,00 9.25 16.60 Pass
BO0.00 .78 17.30 Pass
1,000.00 10.35 18.10 Pass
1.250.00 1.0 18.80 Fass
1,600.00 11.86 19.80 Pass
2,000.00 1267 20.80 Pags
2,500.,00 13.54 3170 Pass
3,150.00 14.41 22,60 Pags
4,000.00 15.39 23.50 Pass
5,000.00 16.36 24.50 Pass
6,300.00 17.29 25.50 Pass
8,000.00 18.25 26.50 Pass
0,000.00 19.28 27.40 Pass
12,500.00 20.24 28.50 Pass
16,000.00 21.24 29.50 Pass
20,000.00 222 30,40 Pass

- End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DHV. ey — .
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Certificate Number 2022002971

Calibration Certificate

Certificate Number 2022002973

Customer:

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

Bangkok, 10260, Thailand

Model Number  LxT2 Procedure Number ~ D0001.8378
Serial Number 0006693 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
Initial Condition ~As Manufactured Temperature 2373 °C £0.25°C
Description SoundTrack LxT Class 2 Humidity 495 %RH *2.0%RH
Class 2 Sound Level Meter Static Pressure 85.37 kPa  +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071562 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0

mV/Pa,

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure D0001.8384:

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

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

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

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

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to. the Intemational System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

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

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

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

from the organization issuing this report.

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

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

®LARSON DAVIS

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

Provo, UT 84601, United States
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Certificate Number 2022002973 Certificate Number 2022002973

Z-weight Filter Response

1.0 6.0
0.8
Standards Used 06 o
CalDate  Cal Due Cal Standard —_— 20 2
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767 Q@ o2 3
SRS DS360 Ultra Low Distortion Generator 2022-01-03  2023-01-03 007118 E 0.0 x ] w w - & x 0.0 ‘=_.
€ 02 -
£ o n n 202
z 3
2 gs " u:
e
08 E
-1.0 6.0
1 10 100 1000 10000 100000
Frequency [Hz]
e NOminal W Deviation  ww Lower Limit === Upper Limit
Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI §1.4-2014 Part 1: 5.5
Frequency [Hz] Test Result [dB]  Deviation [dB] Lower limit [dB]  Upper limit [dB] Unuﬂﬁ;‘:;'::;‘: Result
6.31 -0.35 -0.35 -1.11 0.33 0.15 Pass
63.10 -0.06 -0.06 -0.30 0.30 0.15 Pass
125.89 -0.05 -0.05 -0.30 0.30 0.15 Pass
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 0.15 Pass
1,995.26 -0.02 -0.02 -0.30 0.30 0.15 Pass
3,981.07 -0.01 -0.01 -0.30 0.30 0.15 Pass
7,943.28 0.04 0.04 -0.30 0.30 0.15 Pass
15,848.93 -0.07 -0.07 -0.42 0.32 0.15 Pass
19,952.62 -0.35 -0.35 -0.91 0.41 0.15 Pass

= End of measurement results—

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

Provo, UT 84601, United States

716-684-0001

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
® LARSDN DA“IS 1681 West 820 North
Provo, UT 84601, United States
HRER HIVIEIoH 716-684-0001
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Certificate Number 2022002973

A-weighted Broadband Log Linearity: 8,000.00 Hz

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

Level Injected [dB]

B Eror  —— Lowor Limit —— Uppor Lirit

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

Level [dB]

89.00

99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
136.00
137.00
138.00

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

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

- End of measurement results—

Expanded

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

Certificate Number 2022002973

Peak Rise Time

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

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

- End of measurement results—

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

Provo, UT 84601, United States

716-684-0001

2022-3-9T18:28:48
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Certificate Number 2022002973

Broadband Noise Floor

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

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

Measured using 1/3-Octave filters

- End of measurement results—

Total Harmonic Distortion

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

- End of measurement results—

©LARSON DAVIS
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Result
Pass
Pass
Pass
Expanded
Uncertainty [dB] Result
Pass
001t Pass
0.01% Pass
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Certificate Number 2022002973

1/3-Octave Self-Generated Noise

Measured Level [dB]

1000.0

Frequency [Hz]

The SLM is set to low range.

Frequency [Hz] Test Result [dB] Upper limit [dB]
6.30 19.82 24.60

8.00 19.80 24.00
10.00 17.93 23.50
12.50 16.57 23.00
16.00 16.43 22.90
20.00 14.79 22.40
25.00 14.06 22.30
31.50 13.20 21.50
40.00 12.12 20.20
50.00 11.65 18.80
63.00 10.68 17.60
80.00 10.37 16.60
100.00 9.56 15.90
125.00 9.15 15.70
160.00 8.94 15.50
200.00 8.64 15.20
250.00 8.63 15.20
315.00 8.57 15.20
400.00 8.85 15.70
500.00 9.05 16.00
630.00 9.46 16.60
800.00 10.00 17.30
1,000.00 10.69 18.10
1,250.00 11.33 18.90
1,600.00 12.15 19.80
2,000.00 12.96 20.80
2,500.00 13.82 21.70
3,150.00 14.67 22.60
4,000.00 15.61 23.50
5,000.00 16.52 24.50
6,300.00 17.49 25.50
8,000.00 18.47 26.50
10,000.00 19.40 27.40
12,500.00 20.42 28.50
16,000.00 21.33 29.50
20,000.00 22.34 30.40

-- End of measurement results—
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Certificate Number 2022002973

— End of Report—-

Signatory: _Jacoty Cannon
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Certificate Number 2022003058
For 147 micraphones, the Larsan Davis ADPO24 1/4° to 112° adaptor is used with the calbrators and e Larson Davis ADPO43 147 1o
112" adaptor s used with the preampifier.

Calibration Check Freguency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 uPa

o n with from IEC 61672-3:2013 / ANSUASA 51.4-2014/Part3.
Mo Pattern appraval for IEC 61672-1:2013 / ANSVASA 51.4-2014/Part 1 avaiable.

The sound level meter testing completed of [EC 61672-3:2013 | ANSUASA 51.4-2014/Fart
3, for the enviranmental condilions under which Be tests were perlomed, However, no general slatemeant or condusion can be mate
about corformance of the saund levsl meter Lo the ul specifications of IEC B1672-1:2013 / ANSUASA 51.4-2014/Par 1 because (a]
evidence was nat publicly available, from an i tesling patism appravals, to demonsirate ihat
the model of saund level meler fully conformed to the class 2 specifications in IEC 61672-1:2013 | ANSUASA 51.4-2014/Pan 1 ar
camection data for acoustical test of frequency weighting were not pravided in the Instruction Manual and (] bacause the pariodic tests
af [EC 61672-3:2013 | ANSUASA 51.4-2014/Pan 3 caver orly a limiled subsel of the specifications in IEC §1672-1:2013 | ANSIIASA
S1A4-2014/Part 1.

Description Cal D Cal Due Cal Standard
Larsoe Davis CAL291 Residual Intensity Calibeatar 20210910 202208910 001250
Hart Scientific 2626-H Temperature Probe 021-02-04 20220804 G767
Larson Davis CAL200 Acousiic Calibrator 02107-21 20220721 007027
Larson Davis Model 831 2022-02-21  2023-02-21 07182
BCH 377A13 172 inch Prepolarized Pressare Microphone 202240302 202303402 07185
SRS DE360 Ultra Low Distorton Generstor 21413 2022-04-13 07635
Larson Davis 1/2* Preamplifier for Model 831 Type | 20210928 2022-09-28 PURO04 783

Acoustic Calibration

Measured mfﬂ'iblEC §1672-3:2013 10 and ANS| 81.4-2014 Part 3: 10

1000 Hz 14.01 113.40 1420 0.14

Loaded Circuit Sensitivity

Pass

1000 Hz -51.12 5244 48,33 014
= End of measurement results—
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Calibration Certificate

Certificate Number 20220030058

Customar:

United Analyst and Engineering Consultant Co Lid
Mo, 1 Sol Udonsuk 41, Sukhumyvit Hoad,
Bungehak, Phra Khaneng,

Bamgkok, 10260, Thailand

Model Number  LXT2 Procedure Number D001 .8384
Serial Number 0005684 Technician Jacsh Cannon
TestResuts  Pass Calibration Dats 11 Mar 2022
Callbration Due
DRl COTicH A WEDTECACred Temparaturs 2384 T 2025°C
Deseription SoundTrack LxT Class 2 Humidity 608 %RH +2.0%RH
Class 2 Sound Level Mater Static Pressure BT2 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.
Larsen Davis PRMLxT2C, S/N 071563
PCB 3T5A04. S/N 335078
Larsen Davis CALZS1. SN 0108
Larsen Davis CALZ00. SN 9079

G ions and the following standards when combined with
Calibration Cartificate from procedure DOOD1.B378:

IEC 60651:2001 Type 2 AMSI 51.4-2014 Class 2
IEC BOBD4:2000 Type 2 ANSI 51.4 (R2006) Type 2
IEC 51252:2002 ANSI 51.11 (R2008) Class 2
IEC 61260:2001 Class 2 ANEI1 51.25 (R2007)
IEC 61672:2013 Class 2 ANSI 51,43 (R2007) Type 2
Issuing lab certifies thal the instrumenl described abave meels or exceeds ificalions as staled in
{uniess olbenwise noled). It has been i o thy Systern of Units (51)

through the Natioral Instiute of Standards and Technology (NIST), or other national measurement insitutes, and meets the
requirements of ISONEC 17025:2017.
Test points marked with a 1 in the oh da not fall within this scope of

The quality sysiem is registered 1o IS0 9001:2015.

This ealibeaton |8 & direct comparniscn of the unll under test 10 the kated referance standards and did not irvolve any sampling plans 1o
compiete. No allowance has been made for the instabilty of the test device due w0 use, ime, etc. Such allowances would be made by
e cuglomer 88 needed.

The ware with the IS0 Guide 1o the Expression of Uncertanty in Measuramant (GUM) A
caverage factor of approximatedy 2 sigma (k=2) has bean applied to the siandard uncertainty to express the expanded uncernainty at
‘approimately 95% confidence level,

This repert may not be |, except in full, unless v for the publication of an approved absirect ts cbiained in writing
Tram the arganization issuing this reporl.

Comection data trom L LxT Manual for LT & Lo, 770.01 Rev J Supporing Fimmware Version
230, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 Noeth
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Certificate Number 2022003098

Acoustic Signal Tests, C-weighting

Measured according o IEC 61672-3:2013 12 and ANSI 51.4-2014 Parl 3: 12 using a comparison coupler with Unil Under Test
{UUT) and refarence SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI 51.4-2014 Part
1:65

125 -0.22 -0.20 -1.70 1.30 0.23 Pass
1000 016 0.00 -1.00 1.00 0.23 Pass
8000 -2.84 =3.00 -B.00 2,00 0.32 Pass

= End of measarement resubts—

Self-generated Noise

= End of measurement results-—-

— End of Report—

Signatory: _ Jaeoh Cannon
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Certificate Number 2022002974

Calibration Certificate

Certificate Number 2022002974
Customer:
United Analyst and Engincering Consultant Co Lid Description AU i Cal Standurd
e Hant Scientific 2626-H Temperature Probe 2021-02-04 20220804 aDATT
oty S Sa— SRS 5360 Ulira Low Distortion Generaiar W A2 007174
Bangkok, 10260, Thailand
Model Number  LxT2 Procedure Number  DDODT8378
Serial Number — DO0GES4. Technician Jacob Cannon
TestResults  Pass Calibration Date 9 Mar 2022
Calibration Due

Initial Condition  As Manufactured Temparature 278 T £025°C
Description SoundTrack LT Class 2 Humidity 503 WRH #2.0%AH

Class 2 Sound Level Meter Static Pressure B537 kPa  0.13kPa

Firmware Revision: 2.404
Evaluation Method Tested slectrically using Larson Davis PRMLYT2C SIN 071563 and a 12,0 pF capacitor o simulate

microphone capacitanca. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0

m\iPa.

Compiiance Standards Compliant 1o Manufaciurer Specifications and the following standards when combined with
Calibration Cestificate from procedure D0007,8384:

IEC 60651:2001 Type 2 ANS| 51.4-2014 Class 2

|EC 60804:2000 Type 2 ANS| 51.4 (R2006) Type 2

IEC 61252:2002 ANSI 51.25 (R2007)

IEC 61672:2013 Class 2 ANSI 51.43 (R2007) Type 2

IEC 61260:2001 Class 2 ANSI 51.11 (R2009) Class 2
Issuing lab certifies that the instrument described above meels of exceeds a6 stated in the procadure
{unless otherwise noted). i has been calibrated using measurement standards (raceable bo the Intemational Syatem of Units (S1)
hrough the National Instituts of Standards and [MIST), or other instiluies, and meets the.

requiremants of ISONEC 17025.2017. Test points marked with a £ in the uncertsinties eolumn da not fall within this laboratory's
seope of accreditation.

The guality sysiem is registared to IS0 8001:2015.
This calioration is a ductoomnadmﬂ ofthl unit under test to the ksted reference standards and did nat invalve any sampling plans to.

complete. No all Ity of the d duato use, tima, ato. Such allowances would be made by
the customer as needed.

The wera the IS0 Guide 1o the ion of | L {GUM). A
caverage factar of approximately 2 sipma (k=2) has bean applied to the standard uncertainty to express the expanded uncertainty at
appraximately 85% confidence level.

This repan may not ba reproduced, axcapd in full, unless parmission for the publication of an approved abstract is ablained in wriling
fram the organization issuing this repar,

‘Camection data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpart Lxt, 1770.01 Rev O Supporting Firmmeare Version
4.0.5, 2019-08-10

Calibration Check Fraquency: 1000 Hz: Reference Scund Pressure Level: 114 dB re 20 yPa

LARSON DAVIS « A PCB PIEZOTRONICS DIV, LARSON DAVIS - A PCB PIEZOTRONICS DIV, i
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Certificate Number 2022002974 Cartificate Numbaer 2022002974
prelght Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz

T = s e et A= il . &0 1 - - e —
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3 it T

o — - — !
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s 1
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1 n 160 1000 100000 Lewvel Injected [d8]
Frequenc
a id M [ B —— Lover Lirst —— Ugger Limt
ambombnt. (W Davinton Ly e (e dapen ] Broadband level linsarily perfarmed sesarding 1o IEC B1672-3:2013 16 and ANSI 51,4-2014 Parl 3: 16 for compiance to [EC §1672-1:2013
Electrical signal MMMW “w,,g pertarmad acconding to IEC 61672-3:2013 13 and ANS| $1.4-2014 Part 3: 13 for compliance to 55, IEC B0804:2000 6.2, [EC §1252:2002 B, ANSI S1.4 (R2006) 6.9, ANS] $1.4-2014 Part 1: 5.6 ANSI 51.43 62

|EC 61672-1:2013 5.5, 1 and 8.2.2; IEC 60l 000 5; ANS| 51.4:1983 (R2006) 5.1 and B.2.1; ANSI 51.4-2014 Part 1: 5.5

35.00 0.85 =0.70 0.70 016 Pass
6.31 -0.39 -0.39 ERT] 0.33 0.15 Pass 3600 0.56 0.70 0.70 016 Pass
£3.10 -0.06 -0.08 .30 0.30 0.15 Pass 37.00 041 -0.70 0.0 016 Pags
125.89 -0.05 -0.05 0.30 0.30 0.15 Pass 36.00 032 -0.70 0.70 0,16 Pass
251.18 -0.06 -0.06 £0.30 0.30 0.15 Pass 39.00 028 -0.70 0.70 018 Pass
501,19 -0.03 -0,03 0.30 0.30 018 Pass 40.00 0.15 -0.70 070 o016 Pass
1,000.00 0.00 0.00 £0.30 0.30 015 Pass 41.00 0.14 -0.70 070 0.18 Pass
1,985,268 -0.01 -0.01 0,30 0.30 015 Pass 42.00 0.08 =070 ] 0.16 Pass
3,961.07 0.01 0.01 -0.30 030 015 Pass 43.00 0.04 -0.70 0.70 0.47 Pass
7.943.28 0.06 0.05 -0.30 0,30 0.15 Pass 44.00 0.06 0.70 0.70 0.17 Pass
15,848.93 -0.08 -0.08 042 032 0.15 Pass 45.00 0.05 -0.70 0.70 0.16 Pass
19,952.62 -0.36 036 -0.91 0.41 0.15 Pass 46.00 001 0.70 0.70 0.16 Pass
— End of measurement results— 47.00 001 -0.70 0.70 0.16 Pass
48.00 0.00 .70 0.70 0.16 Pass
49.00 -0.01 .70 0.70 0.16 Pass
54.00 .02 .70 0.70 0.16 Pass
59.00 -0.05 £0.70 0.70 0.16 Pass
84.00 -0.04 £0.70 0.70 016 Pass
69.00 -0.04 070 0.70 0.16 Pass
74.00 -0.08 -0.70 0.70 0.16 Pass
79.00 -0.05 -0.70 0.0 0.18 Pass
84.00 -0.05 -0.70 0.70 016 Pass
£9.00 -0.04 -0.70 0.70 0.16 Pass
9400 0.05 -0.70 0.70 0.16 Pass
98.00 0.00 -0.10 0.0 015 Pass
104.00 0.01 -0.70 0.70 0.15 Pass
108,00 001 -0.70 0.70 0.15 Pass
114,00 0.00 070 oo 0.15 Pass
118,00 0.01 010 0.7 0.15 Pass
124.00 0.00 070 0.70 0.15 Pass
128.00 0.01 .70 070 0.15 Pass
134.00 0.01 010 0.70 0.15 Pass
136.00 0.01 .70 0.70 0.15 Pass
137.00 0.0 .70 0.70 0.15 Pass
138.00 0.00 £.70 0.70 0.15 Pass
139.00 0.00 -0.70 oTo 0.15 Pass
LARSON DAVIS - A PCB PIEZOTRONICS DIV, = = 5 LARSON DAVIS - A PCB PIEZOTRONICS DIV P
1681 West 520 Norih m 1681 West 820 Norih
v U b U s ey LARSON DAVIS L LARSON DAVIS
716-654-0001 T ! MR Th6-684-0001 " P D
MI2-BHTIR2T Page 3ol & D001 BT Rev F WE-IITIRIT2L Paged ol 8 DA 40T Rev F

I.i)ﬂﬂ"li‘l!jﬂ’l‘l.lﬂﬂ I.i]ﬂﬁ'li‘hiﬂ'wﬂﬂ



Certificate Number 2022002074
— End of measurement resulis—

Peak Rise Time

Certificate Number 2022002974
Broadband Noise Floor

Sall-generated naoise measured according to IEC 61672-3:2013 112 and ANS| 51.4-2014 Part & 11.2
Peak rise lime performed according to IEC 80851:2001 9.4.4 and ANSI £1.4:1983 (R2006) 8.4.4

A-weight Noise Floor 27.00 36.00 Pass
136,95 40 Negative Pulse 134,96 13348 135.48 0.15 Pass Gowsight Nolea Floor Faeou w P
Positive Pulse 134.95 13350 13650 0.15 Pass Zewreight Nofsa Flaor Ry o0 L3
30 Negative Fulse 134.03 13348 135.48 0.15 Pass
Positive Pulse 134.05 132,50 135.50 0.15 Pass ~ End of measnrement results—
= End af measurement results-—
Total Harmonic Distortion
Positive Pulse Crest Factor
Merasured using 1/3-Octave fters.
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crasl Facior measured to IEC G0651:2001 5.4.2 gnd ANSI 51.4:1983 [R2006) 8.4.2
10 Hz Signal 135.53 13415 135,75 0.15 Pass
THD 65,69 -56.00 oot Fass
135.85 3 VLD 11.00 0.15% Pass THD+M 62,16 -58.00 0ot Pass
5 OVLD £1.00 0.15¢ Pass — End of measurement rusulis—
125.95 3 0.15 +£1.00 0.15% Fass
5 -0.15 £1.00 016 Pass
115.95 3 -0.16 +1.00 0.15% Pass
5 0.13 £1.00 015 Pass
105,95 3 -0.13 £1.00 0.15% Pass
5 014 +1.00 0.15% Pass
= End of measarement resubis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Fammlwndanndhiin IEC BOBS1-2001 9.4, and ANS| 51.4:1963 tnaooelaa.z
135,95 3 ovLD +1.00 0453 Pass
5 ovLo £1.00 015 Pass
125.95 3 017 +1.00 0.15% Pass
5 047 +1.00 0.15% Pass
1585 3 -0.18 +1.00 0154 Pass
5 0.15 +£1.00 0151 Pass
105.85 3 0.16 +1.00 0454 Pass
5 017 +£1.00 045% Pass
= End of mensurement results-—-
Gain
Gain maasured lmﬂi‘n |EC 61672-3:2013 17.3 and 17.4 and ANSI 51.4-2014 Part 3: 17.3 and 17.4
0 ¢B Gain 93.54 93.69 34.09 0.5 Pass
0 ¢B Gain, Linearity 40.26 39.39 4079 0.16 Pass
OBA Low Range 93.99 93.69 84.09 0.5 Pass
OBA Normal Range 93.59 93.20 94.80 0.15 Pass
= End of measurement results—
LARSON DAVIS - A PCB FIEZOTRONICS DIV LARSON DAVIS - A PCB FIEZOTRONICS DIV, o 3
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Certificate Number 2022002974 Certificate Number 2022002974
1/3-Octave Self-Generated Noise
= . .
gl i
- M T
% |
3
; 7
i [}
i
o
Fraquency [Hz]
The SLM is set {o low range.
6.30 2027 24.60 Pass
8.00 1834 24.00 Pass
10.00 178 23.50 Pass
12.50 17.29 23.00 Pass
16.00 16.26 22.00 Pass
2000 15.07 2240 Pass
25.00 13.95 2230 Pass
31.50 13.28 21.50 Pass
40.00 1272 20.20 Pass
50.00 1.82 1880 Pass
63.00 147 17.60 Pass
80.00 10.50 16.60 Pass
100.00 2.84 15.90 Pass
125.00 9.53 1570 Pass
160.00 862 1550 Pass
200.00 .88 1520 Pass
250.00 am 15.20 Pass.
315,00 854 15.20 Pass.
400,00 868 1570 Pass.
500.00 898 16.00 Pass
£30.00 2.43 16,60 Pass
800.00 2.83 17.30 Pass
1,000.00 1044 18.10 Pass
1,250.00 .27 18.90 Pass
1,600.00 12.00 19.80 Pass
2,000.00 1288 20,60 Pass
2,500.00 1372 21.70 Pass
3,150.00 14,59 22,60 Pass
4,000.00 15.48 23.50 Pass
5,000.00 1642 24,50 Pass
£,300.00 17.48 25.50 Pass
8,000.00 18.37 26,50 Pass
10,000.00 18.35 27.40 Pass — Ead ol Report=
12,500.00 2037 2850 Pass
16,000.00 21.38 2850 Pass
20,000.00 2233 30.40 Pass

- End of measurement results—

Signatory: _ Jaeoh Sanngh
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Envi Equipment Service Co., Ltd.
110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 4738 7435
E-mail: sales@envi-ces.com

Centificate Mo. : E23-04045

Page : 1 of6
CERTIFICATE OF CALIBRATION
Customer United Analyst and Engincering Consultant Co., Ltd.
Aildres &1 Soi Ud, k 41, Sukh it Road, F kh

Bangkok 10260

Description of Equipment Console meter

Manufacturer Apex Instrument
Model Number XC-5T2-¥

Serial Number A2003277
1D/Control No. 5

Environment Conditions Temperature (25 +2)°C

Humidity {50+ 15) % RH
Cal. Date 28/04/2023
Issue Date 280472023
C n Method or Calibration P! re Used

U5 EPA Method {United State Envirommentnl Protection Agency ]

This certificate is traceable to nationsd standard, which realize the

t acconding 10 the System of Units (15).
Resu -alibration

s certificate may not be reproduced other thae in full except with priar Writlen approval of the Technical Manager, Envi Equipoent
Seavice Campany Limited.

These reparicd uncertainties of messurement are expanded by o coveruge facior of k=2 providieg 4 95% confidence level

Calibrated by @ Mr. Sanya Sangnil Approved by .
(Mr. Mana Fuekhud

Technical Manger

Certificate No. : E23-04045
Page : 3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT
Calibration Conditions

| moanens | e s Temp | 293 K
ﬁ:::':"::"‘% SER23-4017 | |sapees | 760 e He |
‘;qu:x EX | g‘;;:‘::’i‘ 1 550 | mmtg | | 0.386
‘ uooumx J @::‘:"“m“m 0.999 J | Console Leak Check | pass

Calibration Data

Results

Standardized Data Dry Gas Meter
| tion Factor Flowrate :
Dry Gas Meter | Calibration Meter | Value Variation | Std & Corr | 0212 m*ua/min | Variation
(Vaiss) | (Qui) | (VW¥iam) | QW) (¥) (AY) A Quussatoa) {£&Ha) (&H@)
m? m’/min m' m’/min m*/min mm HaO
0136 | 0.012 | 0433 | 0o0n | 0977 0.010 0011 44.617 0.528
0036 | 0012 | 0133 | 0011 | 0.981 0.014 0.011 44242 0.152
Toa3s | o7 | 0134 | o017 0.950 0013 0.017 41.495 2%8 |
o136 | o7 | 0133 | oo7 | 097 oo | 0T 41,649 EYTTR
0273 | 0021 | 0265 | 0020 | 0.972 0,003 0.020 44,350 0.260
0274 | 0021 | 0265 | 0.020 | 0.968 0001 0.020 44.193 0.104
0.275 | 0.028 0264 | 0.026 | 0960 | -0.007 0.026 44,624 0.534
0.275 | 0.028 0026 | 0.954 | 0012 0.026 45,005 0.915
| 0.031 ___ll.tl.w 0950 | -0.017 0,030 45.429 133 |
0031 | 0263 [ 0030 | 0951 | -0.016 0.030 45294 __
Ln.%.‘- ¥ Average il 44.090 e

Note:

For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is 0.02.

For £Hg, orifice pressure differential that equates to 0,75 efm (0.0212 m*/min) at 5
pressure, acceplable tolerance of individual values from the average is £0.2 inche;

EES

Certificate No. : E23-04045
Page : 2of6

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

Meter Console Information Calibration Conditions

}»Cumle Model

Std Temp

me mmm AM S0 8
(‘,llibmllon H
Referenee N QERZJ-IHC'!'." Std Prw mm Hg

758.99 mmHg Ky

MNum ber
Console Serial
Number

AZOI]SZT‘.‘

Barometric
Pressure
Calibration
Meter Gamma

SK25EX

mmnsm—]

Cnnmle Leak CMTI;‘:\%J

Calibration Meter

0.‘399

Calibration Data

Metering Console

Run Time |

3:5?:‘ Volume | Volume 2:ﬂ:::: Volume me 2:::? ?:::epl“
Elapsed DH Imitial Final Initial Final Initial Initial Final
| @ (Pa) Vai) | (Ve ] (tar) (Vwi) (Vwi) (i) (tu)
| min mm Hal} w | *C e m* iC L
T h7s | 130 | ser7isn | serssso | 28 ® | 193ssiz |

29 28 ﬂ‘
29 8

967.9980 139.49214

6.0 968.0060 | 9681460

8 28
28

26.0 G68. 1460
968.2950

| 140.18482
14045718

14018482

14046730 10.'.‘.}%1-!
(z') 1460 ‘J(ﬂ.-i!,EU 30 _I~.w. !ﬂ24“'ﬁ{lu‘-5ﬂ
‘}{-9 -HHII ‘Jé‘] T180 3 l g 141.28718

. %‘r ‘mun jl_’

96%.5750 | 968.8550 29 29
9688660 | 969.1460 30

7 287 % | 26 |
| |I-Il!,B"|8 14155604 | 26 26

Certificate No. : E23-04045
Page : 4of6

Meter Console Information Calibration Conditions Factors/Conversions

ﬁ:’:a‘rm‘”’" XCSTLV 280472023

ool Serl | s | | Gy, | owasean | | |
DCH Mol | aix I g‘:g’::.':"‘ 7899 | mmig | | Ki 0.386 I
| _noons?ﬂ gﬂ:’:ﬂ:’:m 0.999 ‘ | Console Leak Check raﬂ

Calibation Date 26-4-2023 Calibration Reference No: SER23-04017
Meter Gamma vs Flowrate
0990 |
- - - - -
1
0,980
0
; " oo
B
E 0970
8 0.97 ——CGamma Y |
‘.; = Max Allow Y
§ s Min Allow ¥
0957
0.950
0.950
0.940 . i P S | A T
0,000 0.005 0 0.os 0,020 0.025 0030 0.035
Flowrate Standardized & Corrected (m*/min)
Cansale Seril: A032TT Consale Model: I




¥iula-dady

EES

Meter Console Information

Certificate No. : EZ3-04045
Page : Sof6

Calibration Conditions

Coole Madel' | o pior g 280412023 Std Temp | 293 K
Number H 1
Cansole Serial ShLhration SER23-04017 StdPress | 760 | mm H
Number AN Reference No. | - o E_
DGM Model Barometric |
- 758.99 mmH; K 0.386
Number _quzx Pressure ' | 7
DGM Serial | g9y Casiaron Console Leak Check | PASS
Numbe | 0000571 | | Meter Gamma | " ks el |
Calibration Date: 28-4-2023 Calibration Reference Moo SER2304017 |
Meter Pressure vs Flowrate
0.040
0.035
0.0 | e 0,030 |
o =
i T2
- 0.025 | = <
=E sl
Eo 0020 | TR0
wn 2 _
- 2 | 0T
E o015 |
3 | /
2
1
B i | .01
o005 |
|
T IR, 1 L0 il Lo by 3
0.000 20,000 40,000 £0.000 50,000 100,000
DGM Orifice AH (mm H20)
Console Seria: A203277

ENTECIH

Calibration Certificate

s 1o
¥
G Certificate No: G 660095
Date of issue :  20-Feb-23
Instrument description Flue gas Analyzer
Instrument model Testo 350 New
Instrument serial no. G0BIDEIE
1D no. or control no. UAE.EFM.008/2560
Manufacturer Testo SE & Co. KGaA
Probe description
Probe model
Probe serial -
Customer name UNITED ANALYST CONSULTANT CO.LTD.
Customer address 81 501 UDOMEUKA1, SUKHUMVIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260
Total pages of certificate : 3 Pages
Receiving no. L-230327
Recelving date. 15-Feh-23
of Gas Coeygan 2.498,10.04,21.02 %wval, Carbon Moncodde 80.14,309.9,1003 ppm,
Nitrogen Dicxide: 30.34,80.96,202.2 ppm, Mitric Oxide 30.08,150.9,320.6 pam,
Sulphur Doxide 50.04,100.8,601,1 ppm)
Condition af UUC. Usad

Ambient condition

Calibration place

Calibration procedure no. :

All of the Measurment: ware caried out the stabilized labotary

Temperature 13 45°C

Humidity : 55 + 15 %RH

17121 Sai 47 Yaek 48, Laksi, Bangkok 10210
WI-CL-28-C

Thier calibiralion ceviifcate expanded wiceraily of measurement is stated as the standard wicertainly of measurant
Mot By coverage factor k=2, wewcl for & nomma aistribtion cormespands fo 8 coverage orodaliity of Aot 8596

Theis certifcate & appied ool fo e wider fest Ervirmovmental conaition,

Thois Caviirationt Certiffcale sy not be reporchaed affier i in i excest with the permission of e isuig bboriony.

Thyis calliaticns coriifcate docurnents are iracelviily fo rabioal standave, wiith realize measurernent according (o the

Trtermitionel Systen of Unis (S1).
Date of calibration 17-Fetr23
5 N L i
Mr. Sedtawut Nueathong Mrs. Nengluck Wongsattes
Calibration Technician Technical Manager
FM-CL-08-C Rew.B Page 1af3 lssued Date 26/02/16
[
Entech Industel Soluton Co 1 enaslumuny

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsorghong. Laksl, Bangkok 10210 THAILAND Tal 0-2779-8888 Calbration@®antachcoth

Tax D 0106536035581 wwwantechcoth

Certificate No. : E23-04045

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information

Page : 60f6

ration Conditions

Console Model Number XC-5712-¥ |
Console Serial Number Calibration Reference No.
DGM Model Number SK2SEX | Reference Thermometer | DIGICON
" DGM Serial Namber 00005781 Serial Number 183169105
Meter Box Model Number | JENCOT6SKF | | |
Meter Box Serial Number JC 19039

Console Thermacouple
Channel and _l-“;;er Bﬂl C‘h;nn’z’l Temperature Reading ( °C ) :
test point -18.0 | 250 | 380 | 950 | 149.0 | 2600 | 3710 | 482.0 | 593.0 | 8160 | 10380
Stack AI80 | 230 | 360 | 910 | 1490 | 2500 | 369.0 | 480.0 | 5020 | 8150 | 10380
Aux <180 | 230 | 360 | 910 | 1490
Probe 180 | 230 | 360 | 910 | 149.0
Filter 180 | 239 | 360 | 910 | 149.0 i
Oven 180 | 230 | 360 | 910 | 100
Exit 180 | 230 | 360 |
Tolerance Range
Stack £ 150%  Absolute Meter + 30°C
Probe + 3.0°C Exit + 20°C
Filter * 30°C

ENTECH

Wiae "
A

Standard References  (Table 1)

I.ilﬂﬁ'li‘llll

Calibration Certificate

Certificate No.: G 660095

Standard Certificate No. Vendor Due date
Oxygen ( 02) 2498 % Vol T e T 30-5ep-25
Oygen { 02 ) 10.04 % Vol 0G-0153-21 Kimt: 18-Now-26
Oxygen { 02 ) 21.02 % Vol CG-0041-22 Rirnk 10-Feb-27
Carbon moncodde ( CO ) 80,14 ppm CG-0040-22 it 14-Feb-27
Carbon moncosde ( C0 ) 309.9 pom 2803/21 Linde 22-Jun-23
Carbon moncodde (€0 ) 1002 ppm cayn Linde O9-Aug-24
Nitrogen Dicwice [ NO2 ) 30,34 pom myn Linde: 22-hug-24
Mitropen Diowide ( NO2 ) 80,95 pom 204122 Linde 26-Jun-24
Mitrogen Dicide [ RO2 ) 202.2 pprm 3n39/21 Linde 20-Juk-23
Mitric: Cxice { NO ) 30,08 ppm CG6-0089-22 it 13-Jun-24
Nitric Cixide { NO ) 150.9 ppm 285721 Linde 27-un-23
Mitric Oxida { MO ) 320.6 ppm 204421 Lirwde: 02-Jul-23
Sulphur Dioxide ( 502 ) 50.04 ppm 320521 Linde 25-Jul-23
Suiphur Digdde [ S02 ) 100.8 pom Is07/22 Linde 09-Hov-24
Suiphur Dicwdde ( 502 ) 601.1 ppm 3204721 Linge 20-Jul-23
Measured room conditions
Tamperature g I3 *C Humidity © 585 %AH Pressure 10124 mbar
Calibration conditions
Gas Temperature 23 °C Flowrate @ 1,200 mifmin Gas pressure 1020.4 mbar
Callbration Results Before Adjustment  (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [£3]
02 {%aVel) 2498 254 o4z 0.20
02 (o) 10.04 10.08 0.04 0.40
02 {%aVol) 2102 2113 0.11 080
€0 {ppm) BO.14 an <0.14 30
o {pam) 309.9 300 0.8 60
€0 (pom} 1003 1002 =1 12
MO (ppen) 30.34 ™2 -L14 8.0
NOZ (ppm) 80.96 793 166 80
MNO2 (ppem) 2022 198.5 A 12
NO (ppm) 3008 6 4,08 8.0
NO (ppm) 150.9 145 9 B0
MO (ppm) 3206 29 -236 ¥
502 (ppm) 50.04 49 =104 &0
502 (ppm) 1008 100 08 60
502 (ppm) 601.1 598 -3.1 13
FM-CL-05-C Rev 8 Fage2ofd Issund Date 26/02/16

Entech Industrial Solution Coul td.

I.i]ﬂﬁ'li‘hiﬂ'w

17/121 Sol Mgamworewan 47 Yask 48, Toorwsorahens, Laks, Bangkok 10210 THAILAND Tel 0-2779-BB8E Calbration@entechctith

Tax D 0106536035581  wwwemeach.coth



Calibration Certificate |
Certificate No.: G 660095

ENTECIH

Fear:
Calibration Results After (Table 3)
Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (£}
02 (%Mal) 2496 254 0.042 0.20
02 (%Val) 10.04 10.08 0,04 0.40
02 (%eval) 21.02 2113 0.11 0.80
€O (ppe) B0.14 a0 0.14 30
a0 (ppm) 309.9 09 09 80
€O (ppm) 1003 1002 -1 12
NOZ (ppem) 30.34 02 -1.14 BD
NOZ (ppm) B0.96 7.3 -1.66 BD
NOZ (ppm) 02.2 1965 3.7 12
NO (ppm) 30.06 iz 180 ED
NO (ppm) 150.9 152 1 B0
NO (ppm) 320.6 37 36 12
502 (ppen) 50.04 49 -1.04 60
502 (ppm) 100.8 100 0.8 G0
502 (ppm) 601.1 558 31 1

Remark : 1 colimal = 1 %wol. , 1 pmol/mol = 1 ppm.
End of Report

TECHNOLOGY PROMOTEON ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 01 18, SUANLUANG, SUANLUANG RANGKOK 10250

TEL.0-2717-3000-25  FAX. 0.

NSC-TISI-TIS17025
0484 CALIBRATION 0008

Cert.No.: 23CH423
Page.: 10f 3

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Horiba

Model : LAQUA-PH210
Serial No. : HA1M0043

ID No. :

UAE EFM.013/2565(EFM.pH.03/65)

Condition As-Received: Used Item

Received Date : 28 March 2023

Calibration Date : 30 March 2023

Reference : 2303-1001WSC-6

Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Page 303

F-CL-09-C Rev

Entech industrial

ssued Date 26/02/16

17/121 Soi Mgar

Cert.No.:

Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No. 1D No. Cert. No.
1) Document Process Calibrator 54030048 130RC116 22E2789
2) Ref. Standard Thermometer 4882054 110RC044 2211306

This certification is traceable (o the International System of Unit maintained al:-
- Traceable to National Institute of Metrclogy (Thailand), NIMT

2. Certffied Reference Materials

NSI-ASQ National on Board, A
Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 863832
pH 6.987 CPA chem 826589
oH 10.010 CPA chem 863835

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

Function : mV Measurement

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

aticrifentechoath

23CH423
Page.: 20of3

Due Date
24 Aug 2023
27 Oct 2023

: The measurement results are traceable to Sl through CPA chem Ltd,,

No AR-1835

Exp. date
28 Dec 2024
09 July 2023
28 Dec 2023

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) «
pH my mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HATMO043 7.00 0.00 -0.2 7.00 0.058 2.00
7.00 0.00 -02 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

Vo -

ienashinsunu

l.i)ﬂ?l‘ﬁhiﬂ’)'l.lﬂl-l

AND Tel O-2779-8888 Call

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngaglrakul

Issue Date :

(25 = 25) °C

(50 £ 15) %

In - house metnod

- CP-CHS by direct measurement with standard
vollage calibrator and direct measurement with
cerlified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Mol -

Approved Signatory

31 March 2023

teneaslaeauny

B
Cert.No.: 23CH423
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10}
Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer ing ing pH factor
(mv) (%) k
pH Electrode 4.008 4.01 180.8 0.0085 2.05
S/N- Q92M0159 6.987 6.99 6.8 0.011 2.00
6987 7.00 6.3 0.011 2.00
10.010 10.00 -168.9 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Q92M0159
Dimension of probe;
- Length - 107 mm
- Diameter : 16 mm
- Immersion Depth © 100 mm
Calibration Standard uucr Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(c) (c) °c) (c) (x°c) K
25.0 25.004 250 -0.004 013 2.00
300 30.001 300 -0.001 0.13 2.00
35.0 35.004 35.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

~00o-

ol .

ienanslinaun



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

3344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW50
Page.: 1of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

(/] Malee Butkruea
{ ) Saithip Meangmai
() Warakorn Larngagtrakul

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
FMENT CALIBRATION AND TESTING SERVICES

CORPORATE SERVICES 3

53404 PATTANAKARN ROAD SO1 18, SUANLUANG
TEL.0-2717-300-19 FA!

DO Meter

Horiba

LAQUA-DO210

HESMOD13

UAE.EFM.D16/2563 (EFM.DO.05/63)
27 February 2023

28 February 2023

2302-0944WSC-T

United Analyst and Engineering Consultant Co. Lid.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25 5)°C

Humidity (50 + 20) %

In - house method : CP-CHS

by G T que with Azide ion Method

Walalak Sirithean

Ml

Approved Signatory

3 March 2023

enaslumuRl
B 0308931

ANLUANG BANGKOK 10250
_ MBC-TIBLTIS 02
90484 CALIBRATION 2038

Cert. No.: 23LM33
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :

DO Meter with Sensor

Horiba

LAQUA-DO210

HESMDD13

UAE.EFM.016/2563 (EFM.DO.05/63)

United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangechak, Phrakhanong,

Bangkok 10280

TPA On Site Calibration Laboratory

27 February 2023
3 March 2023
(26:10)°C
(50+30)%
(220+22)V

Kunchit Promprat

Wy .

Approved Signatory

) Pornthippa  Tamayakul

{
(j ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

7 March 2023

The Uncertainties are for a

probability of approxi ly 95%

et b full, excepl with the: prior wristen

quipment. Calibs and Te:

wenasluaiuay
A 0051865

Cert.No.: 23TW50
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This i is ble to the Systern of Unit through the reference standards
laberatary of Ind Calibration Center, Promotion Association (Thailand-Japan),
Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BUA0 21CG1389 25 Mar 2023
2) Balance 1126143764 140RCOD4 22MMS0 20 Sep 2023
2. Standard Material ;-
Material Manufacturer Lot.No. Assay
Sedium Thicsulfate pentahydrate Merck AMITEIZNE 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: GKIG00aT
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mgiL) (mg/L} (mgiL)
B.12 B.13 0.011
This report was certified only for the insts we tested.|t is al ble to use for study

the system efficiency, The environmental impact control and present to organization it may concernad
Intend to use for advertising and referral purpose is prohibited_This report may not be reproduced
ather in full without written approval of the laboratory

-ollo-
Wtk -
'
enaslumuAN
a 1150776
Equipment : DO Meter with Sensor Cert. No.: 23LM33
Condition As-Recelved :  Used llem Page.: 2 of 2
Reference : 2302-0844WSC-8
Procedure Used :-
Calibration were d using in-hy ibrati dure CP-OTO1 ing to p with
Platinum i Th [ IPRT ) into Temp Bath,
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 15024 ATBB43 23124 04 Jan 2024
2. This certificate is valid only to the item ealibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjusiment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N - SKSGO0ST
Calibrati Stand uuc* Coverage
Paint Depth | Temperature |  Reading Eus Uncertainty. Facln?
(c) {mm ) (c) ('c) (c) (£°C) k
25.0 B0 25.004 25.0 -0.004 0.16 2.00
30.0 B0 30,001 30.0 -0.001 0.16 2.00
35.0 &0 34,998 35.0 0.004 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
ge factor k, p ing a level of i af approxi y 85 %.

-olo-

Wl .

enaslumuAN
a 1151543



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JA!
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SER
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK

TEL. 0-2717-3000-20  FAX

NSC-TISLTIS17035
9-0484 CALIBRATION 0008

Cert.No.: 23CH430
Page.: 1 0f 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :
( '/) Malee Butkruea

() Saithip Meangmai

{ ) Warakorn Lerngagtrakul

Issue Date :

This certificaic may

Approval of 1

B

Calibration Results

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;

roduced other than in full

viees 3 ; Equioment G

Conductivity Meter

Horiba

LAQUA-EC210

HC9L0015

UAE EFM.010/2563(EFM.SCT.04/63)

Used ltem

28 March 2023

29 March 2023

2303-0999WSC-4

Uniled Analyst and Enginsering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhancng, Bangkok 10260

(25 + 25) °C

(50 + 15)%

In -house method :

- CP-CHB6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Walalak Sirithean

Waly, .

Approved Signatory

31 March 2023

robability of approximately 93 %

i with the prior w

en

stion and Testing Service

tenanslupauan

Cert.No.: 23CH430
Page.: 3 of 3

- Model 9383
- Serial No. : 9BOrF0277
DRimension of probe,

- Length : 110 mm

- Diameter : 16 mm

- Immersion Depth : 100 mm

Calibration Standard vuc Uncertainty of | Coverage

Point Temperature Reading Error Measurement factor
(‘c) (c) t’c) (’c) (£7c) K
250 25.001 25.0 -0.001 0.12 2.00
30.0 29,999 30.0 0.001 0.13 2.00
35.0 34.999 35.0 0.001 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

Madye

tanaai‘hu'mqu

Cert.No.: 23CH430

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9549224 130RC0O03 221484 17 Apr 2023
2) Ref, Std. Thermometer 4982064 110RC044 2211306 27 Oct 2023

This certification is traceable to the Infernational System of Unit maintained at -
- Traceable to National Institute of Metrology (Thailand), NIMT
2 Certified Reference Materials -
- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pSicm CPA Chem 826595 09 Juty 2023
12 880 mS/em CPA Chem 823329 20 June 2023

- Contral Conductivity calibration solulion temperature by Water bath (25.0.1) °c
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 9B9F0277

Standard Before Adjustment After Adjustment Uncertainty Coverage

Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k

1413.0 uSfem 1384 uSicm 1413 uSicm 9.2 pSfem 2.00

12.880 mS/em 12.38 mSicm 12.72 mSfem 0.086 mSjcm 2.00
Remark = UUC* = Unit Under Calibration

'
ienaaslunmeny



List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Water
1 |pH Meter anudunsa-ng (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
Qﬁu%qﬁ(‘l’emperature) 1231155210 Ministry of Industry, Thailand
2 |ion Selective Electrode Meter Orion Star A214 / Science Tech Co.,Ltd. FT005/22 29 May 23 28 May 24 .
(ISE) X36836
3 |BOD Incubator Biochemical Oxygen Demand (BOD) UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 .
(UAE.WAO.018/2551) (Thailand-Japan)
4 |BOD Incubator Biochemical Oxygen Demand (BOD) Arco UR-1320 / Technology Promotion Association 23TM372 11 Apr 23 9 Apr 24 -
(UAE.WAQ.006/2553) (Thailand-Japan)
5 |Analytical Balance ﬁ?ﬂuLLaﬂ‘Uﬁu (Oil & Grease) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 7 May 25
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |COD Reactor &laf (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24 -
(Heating Block) H018500I
7 [Analytical Balance vosudaurauaesiavan (TSS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) vosudsavaneanue (TDS) C009071872 (Thailand-Japan)
8 |Hot Air Oven vosudaiiamun (TS) Memmert UF55 / Technology Promotion Association 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 (Thailand-Japan)
9 |Digestor Unit LALdu (TKN) FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 29 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
10 |Distillation Unit A (TKN) FOSS KT8100 / FOSS South East Asia 8411 29 May 23 28 May 24 _
(Kjeldahl Method) TECATOR 91889052
11 |Conductivity Meter AMILAY (Salinity) Sl Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 -
16300356
12 |UV-VIS Spectrophotometer Woanoanamun (Total P), & (Color), Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24
Tulnsiauitave (Total N), Technologies MY15410009
13 |UV-VIS Spectrophotometer Fane (Sulfate) Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24 R

2021-064



file:///C:/Users/1732/pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
file:///C:/Users/1732/Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf

List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Water
14 [Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 23CH1184 14 Sep 23 13 Sep 24 -
1120501017 (Thailand-Japan)
15 |Gas Chromatrography - asuszneuduridsuinedty (VOCs) Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 24 Apr 23 22 Apr 24 -
Mass Spectrometer (GC-MS) Technologies vu 9000 (G3950A) / CN1710 Co.,Ltd. System Quialification
59778 MSD (G7077B) / US1715M030 GSMS-0Q
16 |Inductively Coupled Plasma man (Fe) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
17 |Cold Vapor Atomic Absorption Jsan (Mercury) Milestone DMA-80 / Sithiporn Associates Co.,Ltd. Service Protocol 17 Nov 23 16 Nov 24 -
Spectrophotometer (CVAAS) 11030982 Report
18 |Cold Vapor Atomic Absorption Usan (Mercury) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 2 Feb 23 1 Feb 24 -
Spectrophotometer (CVAAS) K170A0153 Thailand Ltd.
19 [Incubator TnavesunuAfiSefanun Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 11 Apr 24 -
(Coliform Bacteria) V615.0187 (Thailand-Japan)
20 |Incubator firaleanesunundise Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
(Fecal Coliform Bacteria) V618.0033 (Thailand-Japan)
21 |water Bath Memmert WNE 14 / Technology Promotion Association 23TM1079 27 Apr 23 25 Apr 24 -
L407.0756 (Thailand-Japan)
22 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 7 Dec 23 6 Dec 24 -

C236754745
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Fourdation for Indusirial Development National Soad nstrute Il L o Foundation for Inchraial Development Nahonal Food instiv e gl b o
Food industrial Laboratory Sendce Center CALIBRATION D081 Food indusirial Laboratory Serdce Center ﬁ.&ﬂﬁ’u 33&
Calibration Certificate Calibration Report
Certificate No.: 2301846-001-01 Certificate No.: 184600101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,.LTD, Equipment: PH Mo Raschition:  001pH 1wV
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manutacturer:  Matiar Tokda Modsl: SevenEnsy TM 320 g
Bangchack, Prakhanong, Banghkok 10260 Surinl No.: IS0 Type: Berch top.
1D Ka.: UAE WAT 0102553
Page 1af 8§ Date of Calibration; 24 Fetruary 2023 Paga2od §
Location: Chemical Calibration Laboratary. Maticral Food institule
Equipment: pH Meter Emviranment Conditian: Ambient Tomporature: | 281 £ 15 ] °C Ralative Humidity: [ 50 =51 %
Candition of Equipment: Good Condtion
Manufacturer: Mattier Tolado s .t g e of e presien.
1.Calibration Method WeCCA002 based using standard and
certfied reference material {CAM)
Model: SevenEasy TM 520 pH 2. Rieference Swandats | Certfied Reference Material
Insruments. Serial) D Ne. Manufacturar Cartificats No. Dus Date.
Serial No.: 1231155210 21 DC Vohage Calbratar 2708007 Flus 2E1050 17 June 2025
2.2 Dighal Tharmomatar 2709007 Fhits. CC 85057701 30 Cctober 2023
ID No.: UAE.WAT.010/2553 2.3 Tharma-Hygro Matar NFLETH 007HE PONPE 480 RZ2-0888 26 Agrl 2023
Lertified Rafurence Material Lot No. Manufactorer Bofl Exgirs Dats
A pH buffer 4. i H biafher BIT806 VAchem
Order No.: 2301846 2.4 pH buffar 4,008 {Primary p Saksion) P, PH2I6LE 8 hugust 2024
2.5 pH buffer 6855 {Primary pH buffer Saksion) 832807 CPAchem PH217.LE 8 August 202
26 pH buffer 10.01 {Primary pH buffer Sakution) 832608 CPAchem PH220.L5 8 August 2023
Operation No.: 2301846-001
27 pH buffer 7.00 {Standard pH buffer Solutien) w2600 CPachem PHIO7.LS 8 August 2023
ﬂf R . 17 Fel 2023 3. This certfication |s traceabile %o The International System of Unit (1 Unit)
Date eceipt: ey 2.1 instrumants Mo 2.1 mugh NSC-TISHTIS 17025 Labaralory Accreditian of Cakbeaton No.0008
2.2 Instrumants Ma.2.2 wrnugh NSC-TISHTIS 17025 Labaratory Accredition of Calbration No.0081
Date of Calibration: 24 February 2023 3.3 Wstrumants Mo 2 3 #wough MBC-TISITIS 17025 Laboratory Accredition of Calbrason No.0282
3.4 Cortified Rietorunce Material No, 24 10 2.6 traceable tn Primary measursmsan method- Fermed ol using cabbrated
. ater, and The
' prepanmlian and certified by CPAchem Lid is accredted 1o 150 17034
Calibrated by Mr Worapob Sooktong Approved by M. and ISOREC 17025
3.5 Cartified Referance Matarial Mo.2.7 Iracaatie 1o BIM RafN HI-27 LotN 04.06.2021; BIM RefN H-25 Lot 28 05,2021
Scientist [ Mr.Nuttapol chart ) EIM RN H-Z7 Lot 04,06, 2021; BIM RefN HI-25 Lot 28052021,
tha : Lidis
Specialist, Division of Calibration Laboratory accradied to 150 17034 and ISCVEC 17035
Date of Issus: 24 February 2023 far the Team 4 This tor
5. This. sl of calbrasion was Tound accurale 38 shown on dale and place of calibration anly,
Tha are for of. 5%,
This Cerfficate 4 issusd in accardarce with af d by the Thai Laboratary Schema which has assessed
the measuremant capabilty of the kaboratory and s traceabiley 1o recognized national standards and 1o the unts of measurement realizad at tha =
coemeaponding national standands laboratory. This certificate mary not be reproduced other than in full except with the prior writian approval of tha M
Natianal Food Ingiitute. F-C5-012 Revision: 01 Date: 20-04-65

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

j : , ilacaws
FEANSSLURILLaISIdaaruILan TS FESANSSULEILNYa0SEaan wJLaTeiis E L= ]
ALeEiLsrsAsuU BN ISgRETnrEsUS TS s I I I AuBUSMEAsIU BN s 3maIRNssUS TR P
Sl AV ' o UL B R e Bt b5 o BlR B il o ¥
i - ol o o
Foundation for nousirial Developmert Naronal o NECTISLTIS 17028 Fourdshon for dusinel Development Matonsl Foo NSC-TISLTIS 17025
Food ndusina Laboratory Service Cerver CALIERATION 0081 Food indusinal Laboratory Service Certer CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: ZI01B46-00101
Equipment: pH Maser Resolution: 00TpH ¢ Tmy Certificate No.: 2301846-001-01
Manufselrer:  Mattlar Toledo Modsl: SevanEssy TM 520 4 Equipment: Digital Thermaometer with RTD
Sarial No.: 1231155210 Tyoe: Bench tan Resolution: 0.1 *C Model:  SevenEasy TM 520 pH
0 e UAE WAT. 01072553 Serial No.: 1231155210 ID Mo  UAEWAT.010/2553
Date of Calibration: 24 Febwuary 2023 Fagelals Manufacturer:  Mettler Toledo
Calibration Results:
Date of Calibration: 24 February 2023 Page 4 of 5
1. Calibration af pH Mater [ Manual Tempsenture Compantaton at 25 °C )
Nominal DC Voltage Standard Ruading Cavarags Factar Location: Chemical Calibration Laboratory, National Food Institute
H
i ) my [ i L) Environment Condition: Ambient Temperature 25 °C + 1 °C
o 414120 414 .00 .58 200 Relative Humidity Mo £ 3 %
z 295514 296 200 1.58 200
4 17T B4 17E 4.00 n.sa 2m
& 88,180 B8 6.00 0.58 200
T D000 3 100 TS 0 Condition of this results of Calibration:
[} 50,158 8 800 .50 200 1. Calibration Method : - In house method: W-TE-025 by ison with standard
0 ATT480 177 10.00 0.58 200 - The Calibration is d by ing with a known
2 sl i) dnad ko Z0 from a standard resistance thermometer.
1 414117 414 14.00 a.58 0
- The temperature scale in use at this laboratory is the Intermational

2. Calibration of pH Meter with Electrode | Manual Temperature Compensation at 25 °C ) Temperature scale of 1990 { ITS-90 ).

prrent: Elactd i Combined Electrode
e SR i B 2. Reference Standard Tnstrument :
Manufacturar;  Maitlar Takedo Modal:  Inlab Soids
S Lo R W Instrument Model Serial No. Certificate No. | Due Date | Through
" P O — HANDHELD THERMOMETER 1523 2118154 Geirienne | cansl| na
Platinum Resistance Thermameter (PRT) 56278 877332
— Average Indicator Raading Sopeqsy | Unceraimy Covarage Factor Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, §/N: A39538,ANGS AB5181.
25 T (pH) BH "y [zpH | ik
4008 4H 88 E Laiaul i 200 3. This certificate Is traceable to International System of Units (ST Units).
6865 680 0 o768 0.0078 y
L i 4. This certificate was certified only for the instrument we calibrated,
10.008 1M 180 9729 0088 20 s - R
— e - _ — == 5, This result of cal n was found accurate as shown on date and place ion only.
6. Condition of Calibrated item :  Good
7. Result of Calibration : E ‘Without adjustment D Mfter adjustrent
. vt~ B
F-C5-012 Revisicn: 01 Date; 20-04-65 [

F-C5-012 Revision: 01 Date: 20-04-65
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: ABANNSSLATRILLETEIHaar LE s EL a3 Head Office : 321,43 Manglnehee Rd. CI bsce Yannawa Bangkok 10120
I I I AUEUETEA T NSRS TRrssUS TS Loy Thailand Tel, 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com
= = 'Iw_en_ rYE——re———— "4,;,’,‘[:\..\-'\ Science Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd,
iy ooo o NECTISLTIS 7028 Ch dsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax, 0-2285-4856
Calibration Report ob No. : JR002/22 Certificate No. : FT002/22
Page : 10f2

Certificate of Calibration

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with KTD Equipment : pHASE Meter
Resolution: 0.1 *¢C Model:  SevenEasy TM 520 pH Manufacturer : Orion
Serial No.: 1231155210 IDNo.:  UAEWAT.010/2553 Madaln USA.
Manufacturer:  Mettler Toled
s e Model : STAR A214
Date of Calibration: 24 February 2023 PageSaf §
Serial No. : XIOR36
Calibration point: 150,250 and 350 °C 1D Ne. : UAEWAT.025/2560
Calibration result: Ton Selective Maodel : S409BN
- The probe was immersad In liquid bath or dry bath to a minimum depth of 120 mm. 5
- Description of probe, model : - sN: - Serial No. : ZW1-18420
Dimension of probe : Diameter 9 mrm., Length 120 mm., Referance Electrode Model : S00100
Siimoth rvteik] ., -Auiles el Serial No. : VX1-19809
uuc* Reading Standard Correction Value Uncertainty
“c) Temperature (°C) 5] + (%) Range : Ot 14 pH
15.1 15.015 - 0.1 0.11 Resolution : 0001 pH 0.1 mV
=0 ol oo bt Submitted by wisin gluide wevanfes noud s aoudaumnnd diia
35.1 35.016 -01 0.11 2
3 YBURANEY 4] TUUTYNIN WIIURR
ez Toua ngamma 10260
Ambient Temperature : (25+3)°C
Relative Humidity — : (30% 151%
Issue date : Tuesday, May 31, 2022
Notz Calibrateded by : Khannika Sangkham
- UUC* : Unit Under Calibration
Approved by :

- i (Khannika Sangkham)
e report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, Labaratory manager

providing a level of confidence of approximately 95 %.

o — m.w
F-C5-012 Revisian: 01 Date: 20-04-65

wnmslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Job No. : JF00222 Certificate No. : FT002/22 CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES e
5384 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 il
Hontved dated i i S : Fhge [ otd TEL.0-2717-3000-19  FAX. 0-2719-58484 CaLRATION pios
Calibration date : Tuesday, May 31, 2022
Condition of this calibration result Cert. No.: 23TM375
1 Reference standard materials 1 Certified Fluoride standard reference solution {Directly measured by differential = - . Page: 10of3
potentiometry with the aid of potassium fueride "guasi without transference” Certlﬁcate of Callbratlon
ninst solutions from pri reference materials from NIST}
g prepared primary Equipment : BOD Incubatar
2 This certificate was certified only for the instrument we calibrased
3 This result of ealibeation was found accurate as shown on date and place of calibration only Manufacturer : ARCO
Result of Calibration Madal: UR-1320
¥ : pHISE Meter with Probe
L e Serial No. : -
Direct Measurement
First Standard concentrated = i ppm ID No. : UAE WAD,018/2551
Secondary Standard concentrated = o0 ppm B .
- Submitted by : United Analyst and Engineering Consultant Co.,Lid.
piope S AL e 3 Sl Udomsuk 41, Sukhumvit Road,
Channel : 1 Bangchak, Phrakhanong,
Standard Concentrated UUC Reading Correction Stdev Bangkak 10260
Unit Under Calibration Location : Lab Floor 2
{ ppm} { ppm ) i ppm) { ppm}

Received Order : 11 April 2023

Niodal s Calibration Date : 12 April 2023
4 2 o

GIBN SN, ZW1-18420 10 1006 0,06 0.21 Ambient Temperature : (26+10)°C

Relative Humidity : (50 +£30) %
#0100 SN, V119809 oo 10050 -0.50 1.24

Calibrated by : Krisda Malee

ool

Approved by : WI.II. £
Approved Signatory

{ ) Pornthippa Tameyakul
(# ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for a confidence probability of approximately 95 %

This certificae may not be reproduced other than s full. except with the prioe writton

Appeoval of the Bead of Corporste Servi Exuipmen! Culibestion ared Testing Services.

naslunugu wnenshimunu
A 0053360



Equipment : BOD Incubator Cert. No.: 23TM375

Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-01560C-2
Procedure Used :-

Calibration were using calibration p dure CP-OT02 ing 1o direct

method with Data Acquisition which connected with Resistance Temperature Detector ([ RTD ).
The temperature scale used was basad on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No., Due Date
1 ) Data Acquisition 349728 MYS52003411 22LM1B5 26 Nov 2023
2. This certificate is valid only 1o the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit.

Result of Callbration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Avallable during calib
Beginning Finished
amp. [ °C ) 28 27
{ REL.Humid. { % ) a2 5
2 o AC Supply ( Volt } 219 220
E] S
3 . [ S Ref. Std,
i e ID No.:
: 8 1 20RTD-2/1
I 2 20RTD-212
Wi Jhe o /-"‘ 3 20RTD-2/3
=il 4 20RTD-2/4
w 5 20RTD-215
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 2 ORIV
B T o e 9 (rel.) 20RTD-2/9
b= 10 cm W= 1.2 m
c= 10 cm H= 1.2 m
Capacity = 088 m?
Wy,
'
wnanslieugy

a 1158259

Aot

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORAT] TRVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES 5‘.@‘:

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 s

TEL..2717-3000-20 FAX. 027199484 CALERATION (08

Cert. No.: 23TM372

Page: 10of3
. . .
Certificate of Calibration
Equipment : BOD Incubates
Manufacturer : ARCO
Model : UR-1320
Sarial No. : -
ID No. : UAE.WAD.006/2553
Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26:10)°C
Relative Humidity - (50+30)%
Calibrated by : Krisda Malee
Approved by : M
Approved Signatory
{ ,) Pomthippa Tameyakul
[JJIJ Malee Butkruea
[ ) Suwit Imjai
Issue Date : 24 April 2023
Ll
enenslumugu

A 0053361

Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received : Used Item Page: 3of 3
Reference : 2304-01560C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration| UuC* uuc T Overall
Paint Setting | Reading stability uniformity Variation| Factor
(¢ (cyj (¢ (£°C) ’c) L) k
20.0 20,0 20,0 0.48 0.42 12 2
Calibration Measured Temperature ( “C ) ~ P
Point Position
(c) T ) [P [y v e [ 7 [ 8 Jsireny| (s+c)
200 | 20,040 [ 20470 | 20.263 | 20,093 | 19.749 | 19.704 | 19.020 | 20.191 | 20.020 | 0.66

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

Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The i iff of at any sensors and the measured
temperature at the reference location which are observed at the same fime or at as close an observation time as
possible to determine the temperature pattern or homogenaity within the chamber under steady-state conditions
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout chservation,
uuc* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard ur i iplied by a
factor k, providing a level of confidence of approximately 85 %.

-olo-
; 1
wenenslueuny
a 1158258
Equipment : BOD Incubator Cert. No.: 23TM372
Condition As-Received :  Used Item Page: 20of 3
Reference : 2304-01560C-3

Procedure Used :-
Calibration were conducted using calibration procedurs CP-OT02 according o direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY52003411 22LM1BES 26 Nov 2023

2. This certificate is valid enly to the item calibrated on date and place of calibration.
3. This cerlification is traceable to the Intemational System of Unit.

Result of Calibration :- {*) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Mot Availabla Enviranment during calibration
et e inni Finished
Temp. {°C ) 27 28
1/ REL Humid. { % } 44 41
= = AC Supply { Velt ) 221 220
] ]
1 3
a i Position : R, SArs
o 1D No.:
Mot
Si ) 1 20RTD-2/1
i / 2 20RTD-212
“wWE S i B 3 20RTD-23
D2
e 4 20RTD-2/4
w 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-217
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
i w0 om 2 082 m 4 jref.) 20RTD-2/9
b= 10 cm = 12 m
c= 10 om = 1.2 m
Capacity = 0.89 m*
Ll
enmsluaugy

a 1158257
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w  Food indusiial Laboratory Servce Center

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page 10f 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Calibrated by  mr.Manas somsak Approved by /%,
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issua: 18 May 2023 for the Team
The are for a fid of 95%
This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laborawr‘p' Accreditation
Scheme which has assessed the measurement capability of the y and Its national
standards and to the units of realized at the c national standards Iabu'alnr\f This certificate may

not be reproduced other than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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dation for Irdusinal Developmert National Food bstrute ol
incusiial Laboratory Service Center

Foundafion for ndusina Oeveloprment Matonal Food reshute hh?

Food industial _abaoratory Sendce Center

NSC-TISI-TIS 17025
CALIERATION 0081

MSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Blectronic Balance Manufacturers  METTLER TOLEDG
Model: X5RZ04 Resolution:  0.0001 g

Serial No.: (117635043 ID No.: UAE WAS.012/2564

Capacity: 220 g
Date of Calibration: 10 May 2023 Fags 2of 4
i Ambiert 214 & 02 "C Relotive Humidty: 434 : 09 %

Place of Calibration: Balance room (Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment Goad Condition

Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA-001  [n-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Reference Standard ~ Model Serial Mo,  Calibrated By Certificate No. Due Date

Standard Weight Clss B2 Imguma0og  BSOSS67STZ Tes M23040535 8 agrd 2024
Instrument Model  Serial No, Calibrated By Certificate No. Due Date
Therma-Hyqgra Mete B08-HI  NFLETH D623 Qualky Reborn QR23-048% 21 February 2024

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

Calibration Results:
1. Repeatability of Reading:
Hominal Value (g ) ‘Standard Deviation of Reading (9}
100 0000032
200 0000032
2. Off-Center Error:

A mass of 100 g wes placed and moved ta various positian on pan.
The balance reading obtained i given in the table.

o g
ol o
& o /'@ 0,
g
2 3 4 5 [ {Maximum Differance)
toilcodftoltar|coltan g /%/
100.0002 | 1000002 | 100.0002 | 1000002 | 100.0003 | 100.0002 0.0001

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

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Blectronic Balance
Model: X5RI0E Resolution:  0.0001 g

1D Mo.: LAE.WAS.012/2564

Manufacturers METTLER TOLEDO

Serial No.: (117635043
Capacity: 220 g

Date of Calibration: 10 Mey 2023 Page 3of 4

Calibration Results: (Continued)
Calibration Range: 0- 2009
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Vaiue ‘Stardard Value Average Reading Correction Uncertainty Cowerage Factor
{93 fog ¥ L g.¥ (g} [+ g ] I3

Unicad 0.00000 0.0000 0.0000 0.000085 00
001 0.01000 0.0100 0.0000 0.000085 200
002 0.02001 0.0200 0.0000 0.000085 100
005 005000 0.0500 0.0000 0.000085 0
0.1 0.10001 0.1000 0.0000 0.000085 200
02 0.20001 0.2000 0.0000 0.000085 200
0.5 0.50002 0.5000 0.0000 0.000085 200

1 100000 1.0000 0.0000 0.000086 200

F 200002 2.0000 00000 0000085 00

3 3.00003 3.0000 0.0000 0.000087 200

| | £.00002 5.0000 0.0000 0.000087 100

10 1000001 10.0000 0.0000 0.000088 200
20 2000003 20,0000 0.0000 0.000092 200
30 30.00004 300000 00000 0.000098 200
L] 4000007 40.0000 0.0000 0.00011 200

45 4500005 450001 00000 000013 200

F-C5-012 Revision; 01 Date: 20-04-55
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Hm“i H kN Nk Hanna Instruments (Thailand) Ltd.

instruments e n, jsek R, Sursennok, 3

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198
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Foundat
Food Indus

NSC-TIEI-TIS 17025
CALIBRATION 0081

Certificate No. ; HIT-2312-0342

Calibration Report Pags 11082
CERTIFICATE OF CALIBRATION
Certificate No.: 2302827-001-01 Equipment : COD Test Tube Heater
Eaulpmnt: e b WARUctindn | NETIERIELTO Meter Model : HI839800-02 Serial No.:  HO1B3001
Model: XSR204 Resolution:  0.0001 g

Serial No.: Cl17E35043 Tube Heater : 25 Vial Capacity Accuracy: +2°C

Capacity: 220 g

ID Mot UAEWAS.01Z/2564

Temperature Range : -10°C to 160 °C Temperature of Reaction :  150°C

Date of Calibration: 10 May 2023 Page 4 of 4 Ambient Temperature : (25+2)°%C Relative Humidity : (50415 1% RH
Calibration Results: (Continued)
Calibration Range:; 0 - 200g Manufacturer : Hanna Instruments Made in : Romania
Lalbewtion Adjuatment: Intermal Calbration Condition As-Received :  Used Product Reference :  RE230392
3. Departure from Nominal Value:
Customer name : United Analyst and Engineering Consultant Co., Ltd.
Haminal Value ‘Standard Value Average Reading Carrection Uncertainty Coverage Factor 3 Soi Udomsuk 41, Sukhumvit Rd.. Bangchak,
Lg} g} L g {93 [+ g} i Phrakhanong, Bangkok 10260
50 50.00003 50,0000 2.0000 000081 200 .
s 55.00005 55,0000 .0000 0.00012 200 Receved iatn ; 8 March 2023
. B4.00004: 20,0000 £.0000 £.00013 200 Calibrate date : 10 March 2023
65 6500005 65,0000 0.0000 0.00013 200
bl 7000006 20.0001 0001 0.00013 200 Fasma date; 20 dirch 2025
75 75.00008 75.0002 -0.0001 0.00013 200 Calibrated Location : Hanna Instruments {Thailand) Ltd.
& 2000007 00002 000 o001 — Calibration Procedure :  This calibrator was conducted by using in-house: calibration procedure
85 8500009 85,0002 00001 0.00014 200
90 90,00010 90,0002 _0.0001 000015 200 CP-04 by using certified reference material,
100 10000006 100.0002 00001 0.00016 200
Pty
120 120.00009 120.0002 00001 0.00018 200 -
 Mr. Pichit Petthong = f/
150 15000009 1500002 00001 0.00021 200
200 200.00016 2000003 -0.0008 0.00028 200 Calibrated by - O Mr. Jakkapob Pentisan Approved by :  Mr, Anan Suwanchaisakul
O Mr. Channarong Soinak Authorized Signatory
B rsruments
(Thaitand) Limitee

This certificate was certified only for the instrument we calibrated.

This result of calibration was found aceurate on date and place of calibration only.
The unceriainty of measurement was based on 2 standard uncertainty mutipled by a covarage factor &
{prwiding & level of confidence of appraximately 95 %.

** This certificate may not be reproduced other than in full, except with the prior written **

- End -

approval of the head of Hanna Instrument { Thailand).

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

f
tenaslumunu
HHH‘H”HH HANNN i No. HIT2120562
instruments Page:20f 2
S,
o
Condition of this calibration result TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RATION AND TESTING SERVICES ‘f,/ff:ﬂ-\‘\u;_
= 0l 1§, SUANLUAN NLUANG BANGKOK 10250 et ST AT
-3 2% FAX. G- ()
Instruments Model | Serial No. Certificate No. Traceable i T
Data Acquisition .. Cert.No.: 23MM112
346704 MY 44065265 WE2207-065-1 WK Electric Co., Ltd. Page.. 103
Switch Unit | Ll 2
. . .
Certificate of Calibration
Calibration Result: Equipment : Electronic Balance
Temp Source for COD Reacto
T ks ok wiaiding Manufacturer : Mettler Toledo
Capacity | Nominal Value | Average Value | ¢hUncertainty | chTolerance of | Acceptance
8, Model : X5R205
(Vial) (*c) °c) (*c) uuc (°c) Criteria
25 Vial 1500 150.3 0.59 2 | s serial No.: S
D No. : UAE WAQ.01 212563

Figure: Shows the location of the temperature source.

Submitted by : United Analyst and Engineering Consulant Co, L1d.

3 Soi Udomsuk 41, Sukhumvit Road,
{1A) (2A) (3A) (44} (5A) Bangchak, Phakhanong,
14978°C | 15031°C | 150.63°C | 149.9%°C | 15031°C Bangkok 10260
(1B (2B} 3B) (4B) (5B)
Location : Balance Room
150.35°C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
(1) (2ch {ic) (4c) (5C) Received order © 26 April 2023
j : April 2023
150.24°C | 15110°C | 15080°C | 15036°C | 150.86°C Lallbration Date = s
— Ambient Temperature : 15 CiodDd C
(1D} (20) D) (4D) (5D} Relative Humidity : 30 % 1o 90 %
150.16% o o e s :
6°C | 149.77°C | 150.22°C | 150.67°C | 150.43°C Calibrated by : Man Pattanapongpaiboon
(1E) (2E) (3E) (4E) (5E)
149.94°C | 150.44°C | 1S0.06°C | 150.63°C | 149.29°C Approved by :

Approved Signatory
() Pomthippa Tameyakul

Remark: The Acceptance criteria is the ermor value plus or minus the Measurement Uncertinty, and then Not { ) Malee Butkruea

Maore than the Tolerance value of ULC, therefore concluded that pass. {ﬂ Suwit Imjai
L . o Issue Date : 2 May 2023
The reported uncertainty of measurement was based on standard y multiplied by a age factor
k=2, providing a level of confidence of approximately 95%.
The T Ea Iy 95%
** End of centificate ** The Uncertainties are for a P v of app
This cenificate may ot be reproduced other than i fall, avcept =
Appeuval of the head of Corporate Services 3 - Equipmen Callbration asd Test ryises i ,
tenanslumuny

mnms‘l:imuqu

R




Equipment ; Electronic Balanca Cert.No.: 23MM112
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-

Calibration were conducted using in-house calibration p CP-0801 ing to direct

measurement method against standard weight.

Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24053 TORCOOT MM-0010-22 D 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on req at the point specified by

4. This certificate is not certified for any commereial transaction,
5. This certification is traceable to the Intemational System of Unit,

Result of calibration () Without Adjustment | * ) After Adjustment by Internal Calibration
Range capacity : 0g o 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0009 q
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (a) (tmg) (k)
20 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00000

SuBILAS0SEssmUILETT S

e for iIndusinal
cusmal Laboratory

Calibration Certificate

NSC-TISI-TIS 17026
CALIBRATION 00E1

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page 1of 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
1D No.: UAE.WAD.027/ 2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapsh Sooktong  Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Divislon of Calibration Laboratory
Date of Issue: 16 October 2023 Responsible for the Technical Management Team
The are for a of 95 %.

This Certificate & issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accredtation scheme:
which has assessed the measurement capability af the laboratary and it treceshility bo reconized national standards and to the units
af realized at the national standards laboratory. This certficate may not be reproduced other than in full
excapt with the prior written approval of the National Food Institute.

F-C5-00% Rengion: 01 Date: 20-04-65

Equipment : Electronic Balance Cart.No.: 23MM112
Condition As-Received :  Used ltem Page: 3af 3
Reference : 2304-04590C-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 error oblained is given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(a) (g) ta) ta) tg) (g)
-0.0001 =0.0001 0.0000 -0.0001 00001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
() (9) () (£mg) (k)
Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 209
0.1 010001 -0.00001 0.015 2.09
1 1.00001 -0.00001 0.018 2.04
5 5.00003 -0.00003 0.026 2.00
20 2000006 -0.00006 0.045 2.00
50 5000006 -0,000086 0.080 200
B0 80.00004 -0.00004 0.15 200
100 100.0000 0.0000 016 2.00
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 2.00
The reported uncertainty of measurement was based an a i iplied by a

factor k , providing a level of confidence of approximately 95 %.

-olo-

BRERATIN TSR

Food indusirid Laboratory Senvice Cerfer

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Alr Oven)
Meoxdel: UF 55 Serial No.:  B216.1656

Resolution: 0.1 °%¢ 10 N UAE, WAQ.027/2553
Manufacturer: MEMMERT

Date of Calibration: 11 October 2023 Page 2of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD.
Environment Condition: Ambient Temperature {28 £ 1 ) °C

Relative Hurmidity ( 63 2 2 )%

Line Voltage ( 228 £ 1 ) vol

Condition of this results of Calibration:

1, This instrument was calibrated by insert 9 standard thermometer into its chamber and callbration according to
W-TE-014 Basad on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controfied Enclosures.
- The temperature scale used was based on ITS - 90,
- All data show below were final values and the initial data may be cbtained upon request.

2. Reference Standard Instrument :

Instrument Modal Saerial No./ID No. Certificate No. Due Date Through
Digital Th 349724 MY49016854 NATIONAL FOOD
A TE 660380-01 ) 2024
with sensor RTD ‘CH#201-20%/ RTD#201-209 s INSTITUTE

3. This certificate s traceable to International System of Units (ST Units),

4, This certificate was certified only for the instrument we calibrated.

5., This result of calibration was found accurate as shown on date and place of calibration only.
&. Condition of Calibrated item : Good

UUC Description :
Time of Record Hour 9 Minute At 104.0, 140.0 and 180.0 =C
Fresh air Damper [ - | Open  Fosition [ - |
Close
Not Avalable

7. Result of Calibration :

Without adjustment l:l After adjustment

fo

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




Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER, {Hat Alr Oven)
Model: UF 55 Serial No.:  B216.1666

Resolution: 0.1 "¢ 1D Mo.: LAE.WAD,027/2559
Manufacturer: MEMMERT

SN
S
FEaMNSSLEILIYSOSIH s ILE™ TS %
AuELEMedzIUUEEssarNesUa TS f,’//;-.\‘-\‘\\ e
iy ™
Foundatian for hkstnal Development Mational Foos irashte i T T
cratery Serice Center CiATIGN bon1

AVINSSLATEIL SIS SaNILENIS
AUEUSMISASuUUEN SaeSNSsus IS

Foundation for hdusina Development National Food stitute
Food hdusina Laboratcry Servce Center

Verification Certificate

Date of Calibration: 11 October 2023 Page 3af 3
Calibration point: 104,0, 140.0 and 180.0 °C
[= result: bl i
Calibration | Temperature | Relative | Line Voltage = =
Condition o) Humidity (%) (Valt) = e
i 282 514 227.4 =
MAX 283 65.1 2293
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF)
{°C) #1 #2 #3 #4 #5 #6 &7 #B #*9 + ("C)
104.0 104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140.0 140.09 | 139.99 | 139.91 | 140.05 | 139.99 | 139.91 | 139.97 | 140.26 | 139.97 0.73
160.0 180.46 | 18033 | 180.25 | 180.28 | 18033 | 179.95 | 18031 | 160,64 | 180.16 0,90
Table 2 : Reporting of Characterization Result
uUuC* Setting uuc* reading (°C) Stability Unifermity Overall Variation
(°c) MIN MAX | Average +(°C) (°c) (°C)
104.0 104.0 104.0 104.0 0.090 0.18 0.38
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 1B60.1 180.0 0.13 0.48 0.83

Note The quoted uncertainty include ™ Stability " and " Loading effect {20% of Temp Uniformity) "
UuC* = Unit Under Calibration
Stability = One-half of the greatest of ak any one Sensors,
for at least half an hour after reaching steady state.
Uniformity = The aof at any sensors and the measured
temperature at the reference location which are observed at the same time.
Owerall Varlation = The difference af the maximum and minimum througout on time.

The report uncertainty of measurement was based on standard uncertainty multipied by coverage factor k= 2, providing a
level of confidence of approximately 95 %.

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
g P 10260
Page 1of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by mr.nuttapol Niyomchat Approved by /%/
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 10 April 2023 for the Team
The are for a confid of 95 %.
This Cartificate is Issued In accordance with the conditions of accreditation ganted by the Thai Laboratory Accreditation scheme which
haslssssujl:hemeasumnmt capability of the and its national standards and to the units of

realized & t ing national standards latoratory, This mﬂme may not be reproduced other than in full

‘exgept with the priar Mm:en approval of the National Food Institute,

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

F-C5-009 Revision: 01 Date: 20-04-65
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Foundalion for ncusmal DOeveloprment Mational F\:os refhute
Food industnal Laboratary Sendce Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resalution: 1 * ID No.: UAEWAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Fage 2of4
Location: Laboratory Reom, NATIONAL FODD INSTITUTE
Envirenment Condition: Amblent Temperature { 25 + 3 ) °C

Relative Humidity ( 55 £ 15) %

Line Voltage {220 + 10 ) Ve

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R Into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 50,
= All data show below were final values and the initial data may be obtained upon reguest.

2. Reference Standard Instrement @

Instrument Model Serial No. Certifi No. Due Date Through
Digital 349704 MY40A5ETE MYA1104453 ] N e
with Thermocouple Type R TCX101-103 | CHE181-103 T2/ SMay-2023 | conper Labaratary

This certificate is traceable to international system of units (SI Units).

This certificate was certified anly for the instrument we calibrated,

This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item :  Good

UUC* Description

Time of Record - Howr 30 Minute At g0 ¢

oon s

~

. Result of Calibration : III Without adjustment EI After adjustroent

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for indusiial Development hational Food Insthute
Food Indusiial Labaoratory Sendce Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resalution: 1 “%C IDMo.: UAE.WAS.011/2560
Manufactures: FOSS

Date of Calibration: 30-31 March 2023 Page3of4

Calibration point: 3|0 C

Calibration result:

Reporting of Temperature

* *
Block No. UUC{?&W"Q uuc (:!ce;ndlng Stability (+°C) snmml U"?:,‘:)"w

1 380 380 01.96 377.74 2.1
2 380 380 0.40 377.28 2.1
3 380 380 1.18 377.82 2.1
4 380 380 .44 377.19 16
5 380 380 0.11 377.30 16
& 380 380 0.14 377.90 16
7 380 380 1.17 373.85 21
[] 380 380 0.33 376.96 2.1
9 380 380 0.14 374.18 21
10 380 380 0.95 378.56 2.0
1 380 380 104 378.34 2.0
12 380 380 0.35 378.06 2.0
13 380 380 0.48 377.05 L6
14 380 380 0.38 379.19 L6
15 380 380 0.50 377.48 L6
16 380 380 0.48 378.33 17
17 380 380 0.71 377.60 T
18 380 380 0.35 376.77 T
19 380 380 0.84 377.06 1.8
20 380 380 0.41 378.58 1.8

Hote;

-UUC* = Unit Under Calibration

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

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

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




H FOS55 Sauth East Asia
gearnesuELTysosidaanuams 3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
I I I AUEUENSAZUT TEMISEEAFNSSLETTS Rama |V Road, Klangton , Klangtoey, Bangkok, Thailand 10110
o s e FOMMCENEN o Industial Developmens Maronal Food institure
i Customer Service Report | reportno: | 8411
Verification Report | —r— L Lo £ ok
ﬂ;w?u.— 5 The!
[ cstomer | UAE [address:
[ nstrament: ] =T 8 (s oera ] q|#349052
Certificate No.: 2302413-001-01
Hours Travel To Customer Labour Travel Fram Customar
Equipment: HEATING BLOCK DIGESTION T 100 %
e IEL] 1 e = Gler — P
Model: 2520 Serlal No.: 91794469 Finish o' He =1 13-
Resolution: 1 © I0 No.: UAE.WAS.011/2580 Jeb Type
Manufacturer; FOSS Application Special Standard
Normal [ Courtasy Visit ® Installation [ Training
Date of Calibration: 30-31 March 2023 Page d of 4 Distributor = A Onboarding " Qoote r in Homse =
Calibration point: 380 °C internal F Warranity 4 Aepair % PM s
Calibration result: Continued Digital Serviee Sales Suppart X Remate # Other
[ PO/Quate Numbar: 1
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit fCoecta Naitrg I
TOP VIEW [ Pwatwee 1 Fosae Tomniin T comwmacthia.__| T appikable 1
@ Details of Work / Test Condition / Status
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Hote;
=UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
= Stahility = One-half of the greatest i difference of
for at least half an hour after reaching steady state,

at one Sensors, | confirm this raport is accurate and complete

Signed FOSS -~ Signed Custamar fulm'm
The report uncertainty of measurement was basad on standard uncertainty multiplied by coverage factor k= 2, . Mame Jortelpen &ﬂ,‘l .
oviding a level of confid F approximately 95 %. 3
pravicing e o ! ¥ s Would you be willing to participote in a brief survey in arder to tell us how we performed? [ ot o A
...... T —
F-CS-009 Revision: 01 Date: 20-04-65
.
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&= DKSH &= DKSH

MA Certificate No.: C24230059 Page: 2of 2
== Certificate of Calibration
’w .m\ Calibration Results:
mm:s B ﬁ M l '
i . Standard Unit Under Calibration Factor
Equipment: CONDUCTIVITY METER Certificate No.: ~ C24230058 Coverage T inty (£)
Model: Lab 955 Issued Date: 16 March 2023 Conductivity Solution Reading (k)
Serial No. {or ID.): 16300356 Job No.: KSPR2304472 25000  pSicm 245 uSicm 0.500 pSicm 2,00 0.21 pSiem
Manufacturer: S| Analytics Page: 1of 2 14130  uSlem 1403 pSicm 10.0 wSiem 200 9.0 uSiem
Electrode Serial No. 16070067 Model :  LF413T Brand: Sl Analytics 1113 mSiem 1085  mSicm 2.80 mSfem 2.00 0.67 mSlem
Condition: In Condition
After Adjustment; at 1413 pSiem
Customar: Ursltpd Analyst and:nglneenng Consultant Company Limited Sk Unit Ureder Callbrat Coverage Factor PR
3 Soi Udomsuk 41 Sukhumvit Road, Cormection nce ;-
Conductivity Solution Reading (k)
g F g, Bangkok 10260 Thailand
25000  pSlem 248 uSiem 0200  pSiem 2,00 0.21 uSlem
Environment Condiion:  Temperature 2 c i PR 14130  uSlem 1413 pSiem 0.0 uSiem 2.00 9.0 uSiem
Humidity 50 %RH & 15  %RH 1113 mSiem 108.8 mSlem 2,50 mSiem 2.00 0.67 mSiem
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
The End of Certificate
Calibration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability: This certificate Is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISOIEC 17034) Certificate No. 838312, 838313, B38316
(Mr. Atachai Mgamchanat) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory
This certificate is issued the units of measurement sccording o the intemational System of Units (SIL 1 provides irscesability of messurement o
‘riernational o national standard or ofher recognaed rational standard laboratores.
Th maasurement uncarainty siied is o expandod ty ‘standard y muliplied by the coverage factor (k=) b
previde & kel of confidence of 55%. Itis th e Guide to Exprassion of Uincertainty in Measuramant {GUM).
Thess results may be affected by deviations from specified condions. The results relate only 1o 1he items tesied, calibrated o sampled. The repor shall
‘not be reproduced sxcept in full without approval of DKSH Technology Limited.
i Ronanio weaTuTal drvin whsin fuscsiry mnTuTal 4
D#Set Technology Limied DKEH Technology Limied
533 St Ao, Bangetat, Prranaog. Barghon 16260 . i Bargeal, u oo y
e enansluemunu : enanslumua
Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Sep 2022 Delivering Growth - in Asia and Beyond.

CAL-FM-C24-08: 12 Sep 2022
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nuifluinu: KSPR2304472

lunsredeudnwmatasinfiuanaon

wilartaeda: CONDUCTIVITY METER su: Lab 955 wuuamAtas: 16300356

ATI9EDY (%) mSIRADY (F9)

16 Mar 2023 Tunsreida 16 Mar 2023 VIR

Unk | Taind Unfl | Lshind
Ganeral

=2 m] 1. nmmsnﬁn&u = (]

= O 2. Avwdzw ( godlddionns, nuli-uanieto) = o

@ O 3. #w O - 180n il (On-Of Swicth) [m] m]

2 | o 4. June (Keypad) m | o

[ =] 5. winea (Display, Screen Contrast) 5 o
Spectrophotometer

o O 6. usefulvvh (Battery Backup) >= 2.5 VDC o o

0 0 7. dimmpufianarmumafiu (Wavelength Control) [m] [m]

(m] ] 8. mrmurinfu (Wavelength Check) (] (]

o 0O 9. umAriwilause (UV < 3,000 hour) o o

o O 10, umaridlausta (Visible < 5,000 hour) o o

o O 1. woviauaiufaons (Carousel Module) o o
PH Matar and Conductivity Medar

= O 12, BfinTnar | Electrode and Connection Cable ) = o

o o 13, ssfusnsasa1elu Electrode (Level KCI ) o o

(m] 'm 14, shilafuaiy Electrode (Dust Protection Hood) [u] [m]

O o 15, wdiulifinTnen (Stand) o o
Turbidimetar

o o 16. A wsuiiiogn (No Sample) =] =]

o o 17, swhunsAasdTesnuse (>= 2.5 i 3.0) o o
Automnatic irator

(] ] 18.  @nm Piston Burettes Im] (m]

(m] [m] 18, Function Rinsing and Dosing ] O

(m] [m] 20, sanmeswruasglnsalsenoy 0 ]

wuutl: Elactrode 3 16 25.1°C Tau Control Waterbath fl 25.0 £0.1°C
Mr.Atachai Ngamchanat
i Bumscatirs T 6 Service Enginesr
DS Techickgy Lo :

e
2633 Bukhurmy Anad, Bangchak, Phrikhancng, Banghok 10260
Phone: Emat:

Delivering Growth - In Asla and Beyond,

wenanslupauny

CAL-FM-R1-03: 20 Jul 2022

DQE Services Co. Ll
DQE Services 328 Ladprao-Wanghin 55, Ladprso-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 R .

Phaone : +66 (D)2 538 2054, Email : dqeservicesinfi@gmail com 1o

Certificate No. :  SP23-021 Page 2of5

Environment Condition: Ambient Temperature 25 + 5 °c

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

REPORT OF CALIBRATION

Relative humidity 55 =20 %RH

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

Tr bility This certification is ble to the | | System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC: 1.5 nm.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC: 015 nm.

lution of UUC: Pl ic  0.0001 Abs.

Wavelength 0.1  nm.

FM-78-00 ROI 17112021

lBﬂU'ﬁhl'ﬂ’JlIQﬂ

DOE Services Co. Lid.
DQE Seryices 325 Lalprao-Wanghin 53, Ladprac-Wanghin Ra, Ladgraa, Ladprao, Bangkak 10230 A

Phone : +66 (012 538 2054, Emnil : dgeservicesinfo@gmail. [T y—
ome 2 ‘mail icesinfodE gnaail.com i)

Calibrated by : \] Approved by : =
i ruye pproved by YRAT
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
‘The calibeation result s applied only ibraed item and was found date and place of 1y
The measurement capability of the laboraory sad its gl nationl 10 the it iz Lt

mational standards laboratory. This certificate may not be reproduced other thas in fall except with the prior written approval of the DOE Services Co., Lad.

CERTIFICATE OF CALIBRATION

Certificate No. : 5P23-021 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 calibration : Laboratory 315

Equi : UV-Vis Sp l

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY 15410009

1D No. : NiA

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

FM-708-02 ROI 171172621

Ll
ensslumugy
DOE Serviees Co. Lid.
DQE Services 12 Su Ludsrao-Wanghin 55, Ladprao-Wanghin R Ladgrao, Ladprao, Bangksk 10230 n ;
Phone : +66 {012 538 2054, Email : dqeservicesinfo@gmail.corn e e
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(am.) (Abs) (Abs) (Abs) (Abs) &
(L0000 0.0000 0.0000 0.0028 200
20 0.5787 0.5742 00045 0.0031 2,00
1.0490 1.0423 00067 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 200
0 0.5607 0.5577 0.0030 0.0034 2.00
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
v 0.5236 0.5184 0.0052 0.0029 2.00
0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 (L0048 0.0081 2.00
(.0000 =0.0001 0.0001 0.0028 2.00
i 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
00000 0.0000 0.0000 0.0028 2.00
590 0.5523 0.5501 0.0022 0.0030 2.00
10809 1.0808 00001 0.0030 2,00
2.0391 20336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
65 0.5601 0.5585 0.0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 19317 -0.0023 0.0083 2.00

FM-T08-02 RD1 171172020

wnm3lumuny



DQE Services Co, Lad.

. 32 Sod Ladprao-Wanghin 33, Ladpmo-Wanghin Rd., Ladprao, Ladpmo, Bangkok 10230
DOE < vices =
FPhone : +86 (012 538 2054, Enail : dgeservicesinfo@gmail. com T
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 00000 00000 0.0000 0.0050 2.00
0.7478 017436 0.0042 0.0058 2.00
G 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
Al 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 00052 2.00
150 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6398 0.0050 0.0058 2.00

FM-TOR-02 ROI 171172021
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DQE Services Co. Ltd.
DQE Sirvices 32 Soi Ladpmo-Wanghin 55, Ladprac-Wanghin Rd.,, Ladprao, Ladpmo, Bangkak 10230
Phone : +66 (D)2 $38 2054, Email : dgeservicesinfoi@gmail. com e
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 50f5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.} {nm.) {nm.) {nm.) 3
24172 2420 =028 0.18 2.00
279.45 2795 <005 0.18 200
287.81 2475 0.31 0.18 200
334.06 1S 0.56 0.18 2.00
360.93 360.3 0.63 0.18 2,00
418.59 418.0 059 018 200
445.04 4453 0.64 018 2.00
453.66 4530 0.66 0.18 2,00
460.02 459.6 0.42 0.18 200
536.59 536.4 019 018 2.00
637.98 6383 -0.32 0,18 2.00
431.38 4310 0.38 0.18 2,00
472.50 4725 0.00 018 2.00
51347 5135 =0.03 0.18 2.00
528.88 5290 .12 0.18 2.00
573.17 573.0 0.17 018 .00
58535 585.0 0.35 0.20 2.00
684,40 684.5 0,10 0.18 2,00
740,72 410 -0.28 0.20 2.00
T48.55 748.5 0.05 0.13 2.00
BOT.03 H07.0 0.03 0.18 .00
B79.28 879.5 022 018 2.00

Remark © - UUC = Unit Under Callaration

« /A = Mot Avwishle

- U s stated

which 2 ilicy of i %

= * Indicates non TISI sccredited

- End of Certificate -

FM-T0R-02 ROI 17112021
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DOE Services Co.Lid.

DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Ral, Ladprao, Ladprao, Bangkok 10230

DQE Services Co..Ltd.

DQE SEWiEES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phene - +66 (012 538 2054, Email ; dqeservicesinfo@umail.com 35."::&}“’.3 Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com e na v
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No. :  SP23-007 Page 1of 5 Certificate No.:  SP23-007 Page 2of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office) Environment Condition : Ambient Temperature 25 =5 ']
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 55 + 20 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment:  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Hitachi Material Serial No. Certificate No. Due date
Model : U-1900 Absobance Standard set 25760 95935 22 October 2023
Serial No.:  2021-064 Absobance Standard set 25757 95929 22 October 2023
1D No. : UAE.WAS.006/2552 Wavelength Standard set 25806 95916 22 October 2023
Received Date : 6 January 2023 ‘Wavelength Standard set 25758 95915 22 Qctober 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

-
: s : ul
Calibrated by | 'LL} () Approved by 5,-‘,-/9 T
( Mr.Tanawut Rittidach ) ( Ms, Chonthicha Sangngemn )
Technical Manager Quality Manager
The calibration result is applied caly to the b librated isens and was shoswm oo dare eadibe ly.
The measuremens capability of the Iabormory and fis receability 1o recognized nationsl standand d 1o the unit of realized at the

natlonial standands labeeutory. This certificate may not be reproduced other than in full except with the pricr written appeoval of the DOE Servicss Ca,, Lid.

enmslumugy

FM-708-02 RO1 171172021

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

Spectral Band Width of UUC : 40 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Pt ic  0.001 Abs.

Wavelength 0.1 nm

wenmslaimuny

FM-TOE-02 ROL 111172021



DQE Services Co,,Lid. DQE Services Co.,Ltd.
DQE i 32 Soi Ladprao-Wanghin 55, Ladpeac-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230 . 32 Soi Ladpruo-Wanghin 55, Ladprao-Wanghin Rd., Ladprac, Ladprac, Bangkok 10230
Services ; DQE oo pyices :
Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail com s e Phone : +646 {02 538 2054, Email ; dgeservicesinfof@gmail.com cTen o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5 Certificate No. : SP23-007 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
| om) (Abs) (Abs) (Abs) (Abs) &
Wavelength CRMs Values ULUC Reading Correction Uncertainty Coverage factor 0.0000 0.000 0.0000 0.0050 2.00
235
(mm.} (Abs) {Abs) (Abs) {Abs) k 0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0.000 0.0000 0.0050 2.00
o 0.5787 0.575 0.0037 0.0031 2.00 A3t aniie SiEE o e o/ biie 500
1.0490 1.044 0.0050 0.0029 2.00 0.0000 0.000 0.0000 0.0050 2.00
313
21900 i 000 40040 ol 02912 0.291 0.0002 0.0051 2.00
0.0000 0.000 6.0000 0.0028 2.00 - 0.0000 0.000 0.0000 0.0050 200
a4 02607 558 — e — 0.6448 0.639 0.0058 0.0055 2,00
1.0247 1.021 0.0037 0.0035 2.00
21229 2115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2,00
it 0.5236 0.520 0.0036 0.0030 2,00
E 0.9634 0.961 0.0024 0.0029 2,00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
s 0.5191 0.518 0.0011 0.0031 2.00
) 1.0003 1.000 0.0003 0.0033 2,00
1.9987 1.993 0.0057 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
i 0.5523 0.552 0.0003 0.0030 2.00
3
1.0809 1.082 -0.0011 0.0030 2,00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5601 0.562 -0.0019 0.0032 200
1.0512 1.052 -0.0008 0.0030 2,00
] ]
1.9294 1.923 0.0064 () e
wfislunatige wnanslumungu
FMT08-02 ROL 171112021 FAM-708-02 RO 1/11/2021
DQE Services Co.,Ltd,
DQE Rariites 32 Soi Ladprao-Wanghin 55, Ladpro-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 '
Phone : +66 {032 538 2054, Email : dgeservicesinfo@gmail com ucTmiT mas
REPORT OF CALIBRATION TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBERATION AND TESTING SERVICES
Certificate No. : SP23-007 Page 50f 5 53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL (-2717-3000-29  FAX. (-2719-5484
‘Wavelength Accuracy :
CRMs Values TUC Reading Correction Uncertainty Coverage factor
(nm.) {nm.) (nm.) {nm.) k : £ CertNo.: 23CH1148
24154 208 074 018 200 Certificate of Calibration e 1t
279.40 2785 0.90 0.18 2.0 Equipment : Turbidity Mater
28E.70 2880 070 0.18 2.00 Manufacturer : Dakton
334.22 3335 0.72 0.18 2.00 Model : T100IR
361.26 360.5 076 0.18 2.00 Serial No. : 1120501017
41848 4178 0.68 0.21 2.00 ID. No. : LAE. WAT.056/2563
el e ""w 1% 2 Condition As-Received: Used Item
453.20 451.5 0.70 018 200 Reacaived Date : 13 September 2023
460.06 459.5 0.56 0.18 2.00
Calibration Date : 14 September 2023
536.90 536.0 0.90 0.18 2.00
Reference : 2308-0458DSC-1
637.94 637.1 0.84 0.18 2.00
P YT = Submitted by : United Analyst and Engineering Consultant Ca., Ltd.
: : A a1 2 3 Sol Udomsuk 41, Sukhumuit Road,
47222 471.5 0.72 0.18 2.00 Bangchak, Phrakhanong, Bangkok 10260
51370 5130 0.70 0.18 2.00 Ambient Temperature : (25 = 25) °C
528.72 5280 0.72 0.18 2.00 Relative Humidity - (50 % 20) %
Calibration Procedure : In - house method : CP-CH11
574.60 5740 060 018 2.00 based on direct measurement by
58548 584.6 0.88 0.20 2.00 using Formazin standard solution
684.63 6840 0.63 0.18 2.00 Calibrated by : Walalak Sirithean
740.27 T40.0 027 0.20 2.00 1 F
748.28 747.5 0.78 0.18 2.00 Approved byS :
roved Sign:
BO7.16 BO6.5 0.66 018 2.00 () Saithip Meangmai Aop e
879.70 £79.0 0.70 0.18 2.00 { «f'Warakom Lemgagtrakul
Remark : - ULC = Unit Usder Calinrasion () Ponpan Paipim
- NiA = Mot Avnisble Issue Date : 15 September 2023
- The result expanded uncertainty of megsurement U s smied as de standard uncemissty of messuremest multiplied by the coverage factor &,
The Uncertainties are for a confid pr v of approxi Iy 95%.
FRETRS Rowhes W W Sl e This cenificate may nct be reprodeced other than in (ull, except with the prior writien
- * Indicates non TISI neeredined ¥ approval af the head of Calibrution and Testing Bawipment Serviess, ’
bndorcoone- VBAENTLHATIUAN ensslumugy
FM-TO8-02 ROT 111172021
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Cert.No.: 23CH1148

Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due date
1) Therme-Hygrograph 1103328 130EC010 23C1361 13 June 2024
2} Electronic Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000483947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result
Per five - F i i dard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard uuc* Reading U inty of | C g
Formazine suspension Measurement Factor
{NTU) (NTU) (£NTU) k

[1] 0.00 0.0067 2.00

20 20.3 0.39 2.00

100 101 0.76 2,00

400 401 15 205

800 800 21 223

Remark = UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.
-olo-

wnenslamubekon.
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Agilen:
CrossLab _—— _— - e

Agilent GCMS Preventive Maintenance Checklist
Frors rssgil 33 Outcorre

Introduction

Select the appropriate PM to be done and then perform the checklist under that section
O Interim Preventive Maintenance 6 months
B/Major Preventive Maintenance Yearly

This checklist covers the following model(s):

Type Model
50 5YT3 Series MSD
S0 5075 Serles MSD
50 5077 Serles MSD
TQ 7000 Serles MS/MS
TO 7010 Series MS/MS
aToF 7200 Saries QTOF
aToF 7250 Series QTOF

Customer Information

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

» A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative,

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

+ [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.

Revision A0 Issued February 2021 Fage L of ﬂ

mnms'liiﬁiuqu

Agilent
CrossLab

deghil 10 Qe

Agilent CrossLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for vour analytical
instruments to assure refiable 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, This che: be completed at
the end of the service and provided to you as a record of the preventive maintenance activities.

w@nm3lumuny

C Agilent L b
ro SS a Agilent GCMS Preventive Maintenance Checklist

From inaight 1o Oucame

Important Customer Web Links

« For mare information about A

es, please visit our website using the
following URL: f 7 [

o To access Agilent University, visit ittp/ww i i ¢/ to leam about
training options, which include online, claserDm and onsite delivery. A training specialist can
waork directly with you to help determine your best options.

A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: hittps.//www.agi 1s/anilentresources

= Need technical support, FAQS supplies? = visit our Support Home page at

hittpd www

nt Cor

Service Engineer's Responsibilities

. L:nmact the r:u!_;tpmer and ensure that all necessary supplies are available before the preventive
maintenance visit,

= Complete empty fields with the relevant infarmation.

= Complete the relevant checkboxes in the checklist using either a X" or tick mark "v* .

» Check "Section not applicable® check boxes to indicate services/tasks not delivered, as
appropriate.

+ Complete the Preventive Maintenance services in the most logical order relevant to the
individual systern service in the order of the tasks listed.

= Complete the Service Review section together with the customer

+ Ask the custormer to sign the Service Completion section including the custorner's and your
signature.

Additional Instruction Notes

= Preventive maintenance is a factory recommended procedure designed to reduce the likelihood
of electromechanical fallures. Failure to perform preventive maintenance may reduce the lang-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
perfarmed & months after the Major PM.

Page ‘j_ af ﬂ_
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Agilent
CrOSSLab Agilent GCMS Preventive Maintenance Checklist

From nmight 5 Ovicore
System Information

@ Check this box if an instrument configuration repart is attached instead of completing the
table.

rmnmsmm Nnmun.d.]D. USZOUGI m’bg
ey st sdtocsion | () fed Anlyst Ak Dogharin -/

List System Component Product Numbers  List the Serlal Numbers of each Companent
R GE Vs2ooaMos}

2

3

Preparation

@ Discuss any specific issues with the customer before starting.
Review the instrument logbook for recorded problems and comments.
Sawve instrument control settings before starting the procedure,

@ Perform a general inspection of the system for cleanliness,

@ Check for proper installation of parts, assemblies, sensors ete.

@' Check system for required instaiiation of components and settings as defined by current
Service Notes

9{ Check for firnware updates and verify with customers if they would like thern installed.
Firmware update(s) are strongly recommended.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
uccessful preventive mai are avallable. A customer rep: ive should be availabl

while the preventive maintenance is being performed.

RMslnﬂ £.10 Issued February 2021 Page .4'_ af 5_
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Agllent l_ b
rOSS a Agilent GCMS Preventive Maintenance Checklist

From lnsight 1o Dutcoese

b TSystemChecks
Ve, Antarimy! Dezcrl

\erify that cabbiration peaks were seen peior i siarting the Fiv
=] ‘et the instrumant
=] Inspect vacuumdiises, purnp, exhaus! lubing and power cords for excessive wear.

Visually insgect cakiorant leveds — PFTHA PFOTD (if appl). IRM (if appl). Refill it availabke,
Look for any obwvious external damage or lems.

]
m] ] 5] Clean alr | 5)._Cosmeti =) may need 1o ke remaoved
& @ |Verlfy system line vollage meets instrumnent specifications.Yes 3~ Mo O

Yes/No [u] Wet Mechanical vacuum pumps
Yes/MNo interim/Major_[Deacription

] [ Check for evidence of oil ieakage. Check gaske for kakage
BB Orain and replace mechenical ol

[s] =] 5] Replace Oil Mist Filler if applicable.

o H B2 Discuss with customer the need for more frequent oil changes If the ol is dinty

WO B B2 |Don't use mist filters with Chemical lonization.

O H& =] Perform anthsuckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no oil returns up vacuum hose.

Yes/Mo O g E Mechanical vacuum pumps - Dﬂﬁ

Yes/MNas Interim/Majar | Doscription

g O =] Check fior avidence of poor vacuum — Turbo power demand, poor menifold vacuum, ete,

oo ) Clear air flow paths of dust

a =] I vacuum is poor, then replace the diaphragm pump.

] 5] Perform ani-suckback valve test. Power on until side plate is held closed, power off and
|check that side plate holds dosed.

Vi 5] Mechanical vacuum ~Serall

¥, Msjsr | Deseription

[m] [=] [=] Replace the tips seai on the IDF purnp.
OO0 & W Iched< for evidence of poor vacwum - Turbo power demand, poor manifold vacuum, etc
=] =] =] Feplace the Exhaust Filler if required.
O & & souss with customer the need for more frequent changes, If needed.
U &8 & Inform customer that pump gas ballast showld be installed al the time.
OO0 ® 8 Perform antsuckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.
Cleamni em and Filters
Yes/Mo intorim/Maler (Dessritian
Fang
W ® [Remove dust from fans and vent covers.
=] =] erify lans are functionsd and that there is enough space around the
Instrurment for T cooling.
Source clean!arg
|E’ [=] o] 5] Open analyzer and remave the source.
= =] = |Uisasserniiie, Ciéar, me-assernbie suurce
'E [= - I | Fe-install source and close analyzer
Filers. |
O 2 =] Replece RMSH-2 Heliurn gas filter - if applicable.
Oo@F @ Replace RMSN-2 jen gas filter - if applicable.
[= [=] Replace RMSHY-2 Hydroj a5 filter - if applicable
O & |CP17588 - Gas Clean Carier Gas KIt for 7890 for Nilrogen or Hefiurm,
|Bracket, Mownt, and Filter — if applicabile
0 @ ©® B i
O & | 5]
0 7 = =] 5190-9071 — Methane Gas Filter - If applicable
3uldance: If gas filter is replaced, write the change date on the filter using 2 permanent marker.
Revisian 410 Issund February 2021 P-g= af _‘i_

DE Murmber 44145 7539351852
© Agilert Technologies, Inc. 2027
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CrbssLab
rDSS a .Qgilent GCMS Preventive Maintenance Checklist

From lasght 19 Outcase.
Important notice for customers

The cust: should lete the following before the Support Provider arrives on site:

Z/Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: itis led to have the run the and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service

representative.

Definition of the Task/Recommended items within the document

Task Recommended
Yes Mo Interim / Major / As neaded

M 0O 0O m] O Yes selected means that the task was done o the parl was
required.

[m] m] o O No selected means that the task was not done or the part
was not required.

0o 0O &g 0 O Interim selected means that this task is recommended to be
done at &-ronth intervals.

O O O O Major selected means that this task is recommended ta be
done yearly; if the customer would like a service to be done at
the 6-month interval then the service could be purchased,

O 0O o (] Bl As needed selected means that the task was done or the part

was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

Preventive Maintenance Procedures

Perform general inspection of system for cleaniiness

Discuss oblems the customer is having with the instrument

serviced lems
Review the most recent autotune report Thl! will give a starting point for evaluating spectral
|meaks, baseling noise, peak shape, ments and resolution.

U5 LiT
il =
Recard Manifol Yacuum 1.3 Xie
| Type of Cokimn installed RIS
Fevision A10 tssued Fabruary 2021 Pa;.J{_ of ﬂ_
ensslumugy
Aﬁlent
Lab Agilent GCMS Preventive Maintenance Checklist

Froe Insigin 1o Ohmcorme

¥y o Interi jor_|Description
O |Pump eystem back down. Wit untd system stability nas been achieved.
O H & Verify system vacuum readingis) via the & comrolier,
m| ] Lesk Check
L [Z] |Veerify systemn in manual tune
m] = |Compare against previous tune file report (g]
=] Change to Tune and verify thet all lemperatures, pressures, and gas flows reach meathod set
POIME =
@, O & ©@ |checkmanually that you have calibeation peaks.
[@ O & & _[FiAutotune Performed

Guidance: If the PM Service is performed prior to & qualification service, then use the qualification procedure as a guide
far final instrument setup and checkout

Service Review

@ Attach available reports/printouts of all tests to this documentation.
B Record the Preventive Maintenance service activity in the customer’s records/logbook. Record
the FM event in the Smart Alerts logbook, if applicable,
instrurment rmai counters as appropriate.
{ Affix the PM sticker to the system or instrument logbock based on the custamer's request.
H/ Complete the Service Enginesr Comments section if there are additional comments,
Review this service, parts replaced, and test results ohtained with the custarmer
O If the instrument firmware was updated, record the details of the change in the Service
Engineers Comment box,  Systems in a compliant environment may nesd additional
documentation.

Agilent Test Results Table

Test Description Expectad Test Result Actual Test Resull
Aol fung i s
Enalughe fone 5 V23

£
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Froe irsight 18 (utcses

Agilent Consumed Parts List Table

ﬁf Section not applicable

Product or Model# | Quantity
Part Description Part Number ‘where used consumed
Revizion A.10 Issued February 2021 Page af ?J_
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Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

ngllent inmlve Mamten ance preres lacta'y recommended service for your analytical instruments to assure

Delivarad by hinhly trained and ceriifled sendre snalnesrs using genuine Anflent parts and supplies, Agilent

nrrwirlae suarthing s naad tn radira nnnlannan doumtima and kasn e sustame
operating at their peak, This checklist will be completed st the end of the service and provided to you as a record
of the preventive maintenance activities.

- Agilent
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C rOSS Lab Agilent GCMS Preventive Maintenance Checklist

Fiom lnssgh 12 Qutcome

Signature Page

Service Engineer Comments (optional)

Service Completion

Service request number W?’Tﬁﬂ"

Agilent sig é—;‘r
Total number of pages in this document CT ??&5—

Date service completed _EM
o ove 33’1(‘{

Customer signature

rwslcn A0 Issued Fenn.a'y 2\121 Page j af ﬂ_

- Agilent
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Agilent 8890 GC Preventive Maintenance Checklist
introduction

Customer Information

= Customers should provlde all ner.essary aperating supplies upon request of the engineer.

Ao

= Any parts, not Included in the Parts Lists section of this document, are not part of the

service. nor are thev included in the orice of this service.

= 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.

important Customer Web Links

= Formaore about Agifeni 7 services, please visit our website using the
following URL: httpa//www. agilent.com/en-us/prod i R i pai

= The Agilent Community Is an excellent place to get answers, collaborate with others about
appiications and Agilent products, and find in-depth documents and videos relevant 1o Agiient
logies. Visit https:/, ity.agilent.co !
* Toaccess Agilent University, visit hitp:/fwww. agilent /i lab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

= A uselui Agileni Resource Cenier web page is availabie, which inciudes shori videos womasinlenance,
quick lists of for new i and other valuable information. Check out the
Resuue Fage here, https://www.agilent.com/en-us/agilentresources.

»  Need technical support. FAQs. supplies? - visit our Support Home page
Ittp/www. agilent. :Dmfsearch.fsuppon

i an be fuund by seanchinng te

= Vikisus sl speulliv epe el Lo Tun pu i
Agilent YouTube channel at hitps: ,',"ww'w youtube.com/user/agilent.

Revision: 2.01, Issued: September 14, 2021
Agile Document Number: DO013610
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Service Engineer's Responsibilities

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

P T e T e i Rgs e e R s SR dsag

* 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 i, as
= Complete the Preventive Maintenance service in the order of the tasks listed.

« Complete the fields 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 "
Recommended” Service notes, plan to implement the changes on this unit before doing any

= Do not implement firmware updates, unless you get approval from the customer and are sure that
o softy

they are ible with the i contn 3

BE pisnhine d 41 Ra JERTD RIS Cans j o ﬂ
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Preventive Maintenance Procedure

Clean and inspect GC

E/ 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.

d/ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
Verify oven motor spins freely and tumns on with the oven doar closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

@ Verify oven intake/outlet flap ly is thiy while heating and cooling the oven

Inlet and detector consumable replacement

{ Replace the split vent trap cariridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (V1)

@ If 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)

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

sample of corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
i - clean as

Zero Sensors and Leak test

o Zeroall pressure sensors using the Browser interface.

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

Mote: If the PM is done in p ion for an O)
defined within that protocol can be used for the PM.

then the pressure decay test

Revision: 2.0, lssued: Septernber 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist o lnmghc 1 Cacoms
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—ﬁobé
e V4B Ges (o)

List the Serlal Numbers of each
List System Component Product Numbers i

Nope |l

«

10.

Preparation

I'.( 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 asystem for required installation of components, settings as defined by current Service Notes.

d Check for required firmware updates and verify with customers if they would like them installed.
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: 2.0, Issued: September 14, 2021

Agile Document Number: DO013610
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Agilent 8890 GC Preventive Maintenance Checklist

ALS Maintenance

@ Section NOT applicable

O 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 far smoath plunger operation.

Check for smooth operation of the needle support — clean if necessary

oo

Restore Instrument

ﬁ’ Restore the normal operating conditions or customer method using the Browser Interface or Data
System,

ﬁ 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 prior to PM,

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

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

Rewvision: 2.01, Issued: September 14, 2021
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Signature Page
Service Review

W Attach available reporis/printouts of all tests to this documentation,
&' Recard the Preventive Maintenance service activity in the customer's records/logboak.
o Update/reset i i counters as appropriate.
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.
Heview Wit Ine CUSIOMEr This Service, parts replaced, and test results ootamea,

O If the instrument firmware was updated, record the details of the change in the Service En gineer's
C box or if in the 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
Front detector outnut ﬂ/" /‘Q‘

Back detector output

AUX 1 detector output

AUX 2 detector output

Test description

Leak and Restriction Test after front inlet
23

Leak and Restriction Test after back inlet

maintenance

Leak and Restriction Test after front inlet Split Vent | Pass ACT

Trap replacement 17

Leak and Restriction Test after back inlet Snlit Vent I

Trap rgelaoemenl @} (\I {@"' }'\rm.—
Front inlet pressure decay test Pass r..q;
Back inlet pressure decay test ‘%ﬁss tl/,.s ﬁ/gt

Revision: 2.01, lssued: Septernber 14, 2021
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Agilent 8890 GC Preventive Maintenance Checkist o gl

Service Engineer Comments

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

Service Completion
Service request number __ 00 ﬂ'ﬁ ‘7 Date service I luf JM%
Agilent signature —éﬂ{’r—— Customer sig

Total number of pages in this document _ﬁ_ﬂgﬁ,_

Revision: 2.01, Issued: September 14, 2021
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PM Parts List Table
Note: The following kits are recommended for capillary and purged packed Inlets. If this is a general PM
and the hasap set of bles, you may use the customer’s consumables.
Product or
model# where Quantity
Part number used i
P cinncans RBA0 GO |
889
SSL Capliiary inlet PM kit, Split | 5188-6496 e !
SSL Capillary Ultra Inert Inlet Gold Seal B890 GC
with Washer 5190-6144 Nia
SSL Capillary Uttra Inert Inlet Splitless 8890 GG N:@
= il £ et
S5L Capillary Ultra Inert Inlet Low 8890 GC [f
Pressure Drop Split Liner - with Glass /é
Woal 5190-2295 A
9
PP Inlet PM kit 5188-6498 Ea306c /U.l'@'
Sl sk bean A L e soon oo (J 1
{for MM, PTV & VI) 5186-6495 /4‘
8890 GC
MMI Gleaning Kit 63510-60820 o
8890 GC
PTV Sep Head Rebulld Kit 5182-9747 /’f}-
T e m /2
Ignitor (glow plug) assembly with 0- B890 GC {I‘J&
ring 19231-60680
8890 GC
FID Collector Rebuild/Cleaning Kit G1531-67000 N%
FIN Fnllartar Banlaramant Kit F18F1ATNM BEI0 BC [\)‘ﬁh
8890 G
Standard .011-inch FID Jet 5200-0176 ¢ i Nr[b
Universal 0184nch FID Jet 52000177 8890 GG | 2l
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From Insight o Outceme

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure relisble 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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.
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From lnsight to Ouicoms:

Introduction

Customer Information
» Customers should provide all necessary operating supplies upon request of the engineer,

s Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« 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 systemn 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.

s For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revisicn: 402, lssued: 21 January 2022 "y 8 -
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From Insight o Culzome

Service Engineer’'s Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

+  Only select those pages that relate to the system or module being serviced,
»  Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X or tick mark "™,

» Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in the most logical order relevant to the
individual systern service in the order of the tasks listed

+ Complete the Service Review section together with the customer,
» Complete the fields for page numbers at the foot of each selected page

« Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

»  Ask the customer to sign the Service Verification section including the customer's and your
signature.,

Revision: A.02, lssusd: 21 January 2022
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From Insight to Detcoms

Important Customer Web Links

+ Toaccess Agilent University, visit http//www agilent. com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

+ Toaccess the Agilent Resource Center web page, visit https://www.agilent com/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment
+ Chemical Standards

Analysis
*  Service and Support

Application Workflows

» The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent. com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

» Need to place a service call? Flexible Repair Options | Agilent

Revision 402, lssued: 21 Jaruary 2022
Document Number: GEI14-80075 Paged of Yr
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From Insight o Dutsame

Instrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table.

| Instrument System Name and ID 210 vpY 1CP-0ES

Instrument System Site and Location URE

1 List System Component Product Numbers List the Serial Numbers of each Component

1 G wsh ™ 199 30001

2

3

4.

5

6.

7

B

9.

ICP-0ES Configuration Table Clrele the type or write In the type If other
Nebulizer Type SeaSpray

Spray Chamber Cyclonic Single Pass |Cyclonic Double Pass) Other
Tarch Radial (Dual View jOther

Torch Type One Piege{ Semi Dernountablg] Fully Demountable | Other

Injector Diameter | 2.-'lmn 1.dmem | 0.8mm | Other
Injectar Material Ceramic | Other

.'} Agilent

Fievision: A2, lssusd: 21 January 2022
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From Insight 10 Qutcome From Insight 1o Dtome

Preparation Preventive Maintenance Procedures

Discuss any specific issues with the customer before starting,

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implernentation of Service Notes
Check for required firmware/software updates and verify with customers if they would like
themn installed.

For HF application systems, if standard sample introduction systern was not installed, ask the
customer to install it, Wik

Ask the customer to rernove any sarmples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-0ES.

Record Pre-PM instrument performance
Run Instrument Performance test.
Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Iﬁ Look for any obvious external damage or problermns.
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 introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

i

Ij Record the instrument operating conditions in the ICP-DES Status Results Table.
Iﬁ Replace the polychromator purge filter.

g Replace the radial pre-optics window
]
L
O
A

B 0 BB BRBREE

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

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

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed, W\%
Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[J Service not applicable

# Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if presant,

' Re fill with Agilent Cool Clear cooling fluid.

I?f Clean the cooling system Air filter and the condenser,

o
Revision: AOZ |ssued 21 January 2022 - Ravision: AOZ Issued 21 January 2022 atg® .
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From Insight to Dstrome From Insight to Cstrome

SPS 3 Auto Sampler ICP-0ES adjustment
ﬂ/ Service not applicable # Check position of Zn peak, adjust if required
O Power cycle the autosampler and verify successful initialization. Ij Check Argon Ratio, adjust to specified value if required.
O Inspect X and Z axis belts for wear. Replace is necessary. @ Perform Detector Calibration.
O Clean X and Z axis slide shafts. @ Perform Instrument Calibration.
O 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. 1

P RIOD= I8 BRERMmALElY LIS Record Post-PM instrument performance

SPS 4 Auto sampler @ Run Instrument Performance test.
Iﬁ @ Record results in Instrument Performance Test Results Table - Post PM,

Service not applicable & For systems using ICP Expert version 7.3 and above, run the following Instrument tests
O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and

diluted mild detergent. @ Subsystern Communications Test
O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner. [ﬁ Air Flow
O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive Ef Water Flow

fraying, color changes or degradation from fumes. Gas Flows
O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incomect positioning, damaged RE Generator

edges or damaged connectors.

N . . . " # Camera Test

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes e :

from the rinse station to the pump and from the pump to the waste/rinse bottles Optics Test
O Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and @ Nebulizer Test

rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and D/

calibrate the pasition. Record the result in the Instrument Test Results Table

AVS 4, 6, 7 Advanced Valve System

[Zf Service 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 cCheck high flow pump for signs of leaks

Revision: A 02, issued: 21 January 2022 b B - Revision: A 02, kssued. 21 January 2022 -
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From esight to Osteome

Restore Instrument

O For HF applications, ask the customer ta reinstall their sample intraduction system. ©18
ﬂ 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 instrurnent set up and checkout.

Service Review

& Attach available reports/printouts of all tests to this documentation,

Ij' Record the Preventive Maintenance service activity in the custormer's records/logbook.

@' Record the PM event in the Srmart Alerts logbook, if applicable.

If Update/reset instrument maintenance counters as appropriate,

# afiix the PM sticker to the system or instrument logbook based on the customer's request,
Complete the Service Engineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results cbtained with the customer.

Iﬁ’ If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engi and Cust ig

Fuevision: A.0Z, lssued 21 January 2022
Dacument Number: GBO1 490075 pageOor W
© Agilern Technalagies, Inc. 2022

- Agilent

nensliaiugy

Aullem
Agilent 5100, 5110 Preventive Maintenance Checklist rUSSLab

From Insight 1 Olstcame

ICP-0OES Status Results Table

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

Measurement Standby Mode Plasma On

Meains Voltage 215153 VAC 226.61d VAC
Maing Current D-D\O A 0. 2\q A
Instrument Termperature 240 ‘© 254 “c
RF Air Flow (sensor speed) \5.0 Hz a0 Hz
Plasma Exhaust Temperature Mo measurement 39 2 *C
Water Flow Dscillator Mo measurement 183 Lfmin
Water Flow Detector 0.94% Limin O-w Limin
Water Inlet Ternperature w.y s e ©
Palychromator Temperature 35.0 *c 3iz.0 ©
CCD Temperature -34 % C -34_% C
Thermal Stabilizer 35.0 C 35.0 C
Argon Supply Pressure £6%.51 KPa 0% 63 kPa
Purge Gas Supply Pressure*] 6564\ kPa 627 .3\ kPa
Option Gas Supply Pressure*] = kPa o kPa
Nebulizer Flow Ho measurement 030 Limin
Nebulizer Back Prassure Mo measurement AE6-30 kPa
Plasma Gas Flow Mo measurement W.8% Limin
Auniliary Gas Flow No measurement N1} Limin
RF Power Mo measurenment NAR .5 w
RF Supply Current Mo easurenment ETE] A
RF Supply Vialtage Mo measurenment A5 & dreg | v

*1 If option installed

Revision: AOZ |ssued: 21 January 2022
Docurment Number. GB014-90075 pageiZof W
@ Agilent Technologies, Inc. 2022
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Agllent 5100, 5110 Preventive Mamntenance Checklist rOSSLab
From Insight 1o utcoms

Test Results

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213857 nm SRER 00,3 B ah A 4700, % 4 i 2
Mn 257.610 nrm SRBR. \36BL. 0 21209.3 145601 28441.5
Al 396152 nm SBR LVIRY 4.6 .9 V5.6
K 766,491 nm SER @0 M1 3.4 4.3

* Axial result is not applicable for GB016AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystern Communications Test Pass
Air Flow \3355
Water Flow Pa&s
Gas Flows ?355
RF Generator FSSS
Camera Test Pass
Qpes Test Poss
Mebulizer test P&‘S&

Region: A.02, Issusd: 21 January 2022
Document Number: GA014-30075 page T of 14
© Agiknt Technalagies, inc. 2022
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Agllam
Agilent 5100, 5110 Preventive Maintenance Checklist rOSSLab

From Insight 10 Duicome

Consumed PM Parts

Product or Model# Quantity

Fart Description Part Number where used consumed
x : GBO10A, GEOT1A,
Axial Pre-Optic Window GAO10-6B014 A0 4A/GEDT 5A \
Radial Pre-Optic Window GAOT0-68015 All 4
i Agilent Water
Agilent Gool Clear Coolant Fluid 5799-0037 Reciridator -
Purge Gas Filter GB010-60136 All i
Air inlet filter GA0O0-6E002 All A
High Capacity Alr Filter GAO0-6018% Optional -
Rottor seal for &7 port valve for AVSE/7 G8434-60002 GB4944/GE4T5 -
Rotor saal for 4 port vahve for AVS4 G8493-60002 GAA934 -
:1:!‘52 solution to finse station 25mmidx 0000 gngag apg g =
Barb connector 2. 5mm-1.5mm 10 GEA0-80124 P54 -
PV waste tubing,Bmen od x Smm id, 2m Ga410-80122 SP54 i
Additional Parts may be required from engineer's stock:
X axis drive belt 5410047500 SPE3 -
2 axis drive belt 5410047400 SPE3 =
Peristattic purmp tubing, PVC SolvaFlex, 3
bridged, 3710049000 SP54 -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

[ Section Not Applicable.

Part Description Part Number where used consumed

Revigion: A 0Z, |ssued: 21 January 2022
Document Number: GB(14-90075 Pape Wor 14
@ Agilert Technsiagies, Ine. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Service Engineer Comments (optional)

CréssLab

From Irssight to Quscome

If 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

Service Verification

Senvice Request Number,
600633120

Sarvice Engineer Mame:

Fanwalom 5.

Service Enginedr Signature:

Date Service Completed:

S Woy 2023
Customer Mame:

P«Phnoi n  Onk onﬁ

Custorner Signature:

Report Summary
Instrument Llodel
Insirument ID

Instrument Serial Number
Software Version

| Firmware Version

Tested By
Test Complated On

Agilent 5100/5110 VDV ICP-0ES
GBI 1AIGED15A

MY 18030001

7.3.1.9507

3442

Kanyakom S.

111302023 9:18:24 AM

Result Summary

Kanpakoon A?‘rmn O“'KOT\Z

Total 'Lr—-:ero';pages in this document:
iG s
Revision: A0Z, Issued 21 January 2022 .
Cocument Number: GEO1 450075 pageldor 1 Agl Iel“
@ Agilert Technalogies, Inc. 2022
nensliaiugy
[ Resolution Test Pass

Element Wavelength Specification  Width

N (174.213 nm) =940 652

As (188.980 nm) <820 612

C {193.027 nm) =11.50 83

Ma (202.032 nem) £8.20 B.35

Cr (206,158 nm) £13.40 899

Zn (213,857 nm) =870 664

Pb {220.353 nm) =050 7.08

Co (228.515 nm) =17.20 11.68

Ba (220.424 nm) =040 727

Mn {257 610 nm) £13.30 9.48

Mn (260.568 nm) 2030 14,18

Cr (267,716 nm) =11.00 a0

Cu (324754 nm) %2500 18.89

Cu (327,395 nm) =14.20 11.29

Sr (338,071 nm) <3350 24,48

Ba (455,403 nm} £44.00 3iez

Sr (460.733 nm) =36.00 17.37

Ba (453.408 nm) =35.00 2547

Ba (514.171 nm}) 242.00 2543

Ar {675.283 nm) =74.00 B0.50

K (768431 nm) 580,00 65.33

Page2of4
nensliniugy

wenens Limugy

Subsystem Communications Test Skipped

Air Flow Test Skipped

Mr Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Opfics Test Skipped

Advanced Vahe System Test Skipped

Resolution Test Pass

Sensitivity Test Fail

Precision Tast Pass

L
Page 10f4
]
wenens Limugy
Sensitivity Test Fail
Radial
Element Wavelength Specification  Method ~ Ratio Standard Blank
As (188,880 nm) =460 SRBR 1420 9585 My
Se (196.026 nm) =410 SRER 1059 937.4 B7.5
Zn (213.857 nm) z1421.0 SRER 41803 44372.5 1116
Phb (220,353 nm) z45.0 SRBR 2138 2521.3 125.4
Mn (257610 nm) z3518.0 SRER 13681.0 279B51.7 416.6
Al (386,152 nm) =34 SER 121 52269.7 39943
Ba (493.408 nm) =340 SBR 185.8 22043728 122800
¥ (766.481 nm) 218 SBR 8.0 107401.4 11876.7
Pogial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.880 nm) =208.0 SRBR 189.4 22850 129.5
Se (195.026 nm) z159.0 SRBR 188.7 2813.7 2338
Zn {206.200 nm) 22340 SREBR 205.0 10158.4 123.0
Zn (213.857 nm) = 17430 SRER 6849.9 1357606 380.5
Cd (214,439 nm) =4227.0 SRER 55976 928212 2739
Pb (220.353 nm) = 3200 SRER 4548 10111.2 451.1
Min (257810 nm} = 10625.0 SRBR 272953 1126118.1  1697.0
Cr (267.716 nm) = 1048.0 SRBR 39482 144875.3 13220
Cu {324.754 nm) =19.0 SBR 492 3414887 67982
Al {398,152 nm) z6.0 SBR 148 2353218 150439
Ba (483.408 nm) =800 SBR 1833 £393101.3  45538.3
K (7T66.481 nm) 2240 SBR iz 14470452 448771
Page 3of 4




Precision Test Pass Report Summary
Radial Instrument Model Agilent 5100/5110 VDV ICP-OES
cament et » Insrument 0 GEO11A/GE015A
b ‘alue % RSD Instrument Serial Number MY 18030001
As (188,980 nm) 5260 1.22 Software Version 7.3.1.8507
Se (196.026 nm) = 260 078 Firmware Version 3442
Zn (213,857 nm) =150 0.33 Tested By Kanyakom S,
Phb (220.353 nm) <280 08 Test Campleted On 1111312023 11:10:02 AM
Mn (257,610 nm) <150 0.45
Al (386,152 nm) 5150 037 Result Summary
Ba (4583 408 nm) 2150 0.68 Subsystem Communications Test Pass
K (765481 nm) =150 0.33 Air Flow Test Skipped
Axial Water Flow Test Skipped
Element Waveleng B Gas Flows Test Skipped
Value % RSD RF Generstor Test Skipped
s (188 880 nm) <150 063 T Skinped
Se (196,026 nm) <150 0.67 Opties Teat ris
Zn (208.200 nm) <150 059 SR R i Blipped
Zn (213.857 nm} =150 046
Cd (214.439 nm) <150 070 R"s"_'“”m Test P
Pb (220,353 nm) £150 0.36 | i::f;:’ ::ZZ
Mn (257 610 nm) <150 085
Cr (267 716 nm) s 1.50 0.56 Subsystem Communications Test Pass
Cu (324.754 nm) =150 059
Al (388 152 nm) $150 083
Ba (433,408 nm) $150 0886
K (766,491 nm) <150 113 Optics Test Fiass:
Radial Axial
Intensity 3522064 4003312
Wavslength ~ 737.212 737.212
|
|
Pagedof 4 Page 1cfd
|
l.anmﬂu'mtlﬂu lﬂﬂm?‘“ﬁ'n]ﬂ“
Resolution Test Pass ‘m"’“" Foat Fass
Element Wavelength  Specification  Width Radial
N{174.213 nm) =9.40 6.92 Element Wavelangth Specification  Method  Ratic Standard Blank
As (188.880 nm) 5820 .08 As (186,580 nm) =480 SRER 1886 12845 533
Cia.uer ) il B Se (196.026 nm) 2410 SRBR 1224 1256.0 %07
Mo (202.032 nm) £820 (-4
Cr (206.158 nm) <1340 Has 2n {213.857 nm) 214210 SRBR 4700.8 538701 1307
Zn (213,857 nm) 2870 673 Ph (220,353 nm) 2460 SRER 2360 31008 1557
Pb (220,353 nm) =950 702 Mn (257,610 nm) 235180 SRER 145691 3183881 4762
Co {22B.615 nm) =17.20 11.65 A#{395.152 nm) =34 SBR 115 58510.5 4T61.6
Ba (230.424 nm) <240 7.38 Ba (493.408 nm) =340 SER 1706 24908356 145142
:: g;;;:;: m :;zz‘; ?::5 K (766.491 nm) 218 SBR 74 1178987 140241
Cr (267.716 nm) £1100 7.92 Poal
Cu (324.754 nm) £25.00 18.54 Element Wavelength  Specification  Method  Ratio Standard  Blank
£1 (27.368 n) A4 1131 As (188.980 nm) 22080 SRBR 2145 27082 142.8
Sr(338.071 nm) =33.50 2418
G bR 4400 . Se (166.026 nm) 21580 SRBR  188.0 32628 255.9
Br (460.733 nm) =36.00 17.41 Zn (208.200 nm) 22340 SRER 1088.2 127948 135.3
Ba (483 408 nm) <38.00 2543 Zn (213.857 nm) 217430 SRER 75642 1558838 4278
8a (514171 nm) £42.00 2527 Cd (214,438 nm) 242270 SRER 66473 1162817 3044
Ar (675.283 nm) £74.00 56.87 Pb {220,353 nm) 23200 SRER 5193 124502 5303
Kegz0m 261 en) ZB000 8588 Mn (257 610 nm) =106250  SRBR 200925 13058525 18802
Cr (267.716 nm) 21048.0 SRER 43866 1733434 18479
Cu {324.754 nm) =190 SBR 468 3610030 75605
Al (398,152 nm) e6.0 SBR 158 2740295 184986
Ba (453.408 nm) 2600 SBR 2038 90289145 441221
K (766481 nm) 2240 SBR 87 17015214 417718
Page 2 of 4 Fagadofd
|
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed Cn

Agilent 51005110 VDV ICP-OES
GBO11A/GBO15A
MY 18030001

7.3.1.8507

3442

Kanyakom S.
11/13/2023 11:1543 AM

Precision Test Pass
Radial
Element Wavelength Specifi L
Value % RSD
As (188,880 nm) 5260 0.85
Se (196.026 nm) =260 126
Zn (213,857 nm) =150 0.42
Pb (220.353 nm) =260 0.54
Mn (257,610 nm) =150 0.60
Al (386,152 nm) =150 0.47
Ba (493,408 nm) <150 0.68
K (766.481 nm) 150 0.50
Aocal
Element Wawvelength i
Value % RED
As (188.980 nm) £150 0.42
Se (195026 nm) =150 0.66
Zn (206.200 nm) =1.50 0.42
Zn (213.857 nm) =150 0.54
Cd (214.438 nm) =1.50 0.42
Phb (220.353 nm) =150 022
Mn {257 610 nm) =150 0.54
Cr (267.716 nm) =150 .49
Cu {324 754 nm) 5150 0.85
Al {396,152 nm) =150 081
Ba (493.408 nm) <150 078
K {766.481 nm) =150 1.00
Pagedof 4
nensliaiugy
Gas Flows Test Pass
Mabulizer Actual Flow  Back Auxitiary Actual Flow  Back
Target Flow Pressure Targat Flow Pressure
070 ovo 27182 2.00 2.00 111.13

Makeup Actual Flow  Back

Target Flow
200 200

RF Generator Test

RF Power Supply Test

RF Power Supply (V)

RF Oscillator Test

RF Oscillator Frequency

(MHz)
‘Work Coil Current ()

Pressure
116.00

Passed
147 380

Fassed
25.843

44410

RF Power Supply Current (A) 1.9

Camera Test

Electranic Offset Test
Dark Current Test
Array Test

Linsarity Test

Plasma Actual Flow  Back

Target Flow

18.00 17.94
Pass
Pass

Integration Time  Standard Deviation

(ms}
1000
6000
5

5.361
077
0.025
0.118

nensliniugy

Pressure
23N

Status

Passed
Passed

Passed

Page 2 of 2

Result Summary

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generaior Test Pass
Camera Test Pass
| Opics Test Skipped
Advanced Valve System Tast Skipped
| Resolution Test Skipped
| Sensitivity Test Skippad
Precision Test Skipped
| Subsystem Communications Test Pass
| Air Flow Test Pass
30% Air Flow (relative T5% Air Flow (relative
spead) speed)
14.00 20.00
Water Flow Test Pass
RF Water Flow(L/min)  Camera Water Flow  Water Inlet Temperature
{Ldmin) "C)
127 0.1 20,37

Page1of2
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S Eru s Compars

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus
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analytikjena

o Do Corpary

Serial-Mo,: K170A0153 Customer-No.:
Date: _2February 2023  Carried out by: Mr. Srichai Fak-On
M. with g Op i Qualification (0Q) O
(requires a separate OQ protocol)
| - “ - rd P e £ a o
C Company v gluiia uswudad uswd WullisSroudauauy 3118
User ALNDIDTAY 758
Bapartment WasUfuiEnns (Mercur Analysis)
| Street 3 YBUAANED 44 OWUFININ UTUNN 1Bans: o
Zlp Code, Clty | pzyimmamiuns 10260
Country Usznelny
( Phone
Fax
E-mail
M
Maimei Protocol mercur DUCU meeewe DUD plus | updale 27.08.2016 Version 2.1 Koee b
Anaibytk Jena AG | Kosead-Zuse-5e, 1 | 07745 Jeny' Gemmany lﬂﬂm’lﬂﬂ'ﬂ.lﬂﬂ

Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/

Maintenance works Autosampler

analytikjena

A Dl Commpiry

SUSELARN RN fRRaiaags

Serial No..  N/A

analytikjena
e gy
nominal  |actual |
Device parameter |value |value '
_ﬁsual check general tightness inside the Mercur i o-.k..:. ) Er-_change_d; 3 _Ei |
visual check Goldiraps ok: G’ changed: [m] |
visual check specirometer |
Fluorescence cell ok Bj changed: [
Absorption cell, incl. window ok: [ |changed: O
| lens ok: changed: [
Swivel drive (SEV) ok B, changed: [
check pump hoses ok g changed: m]
check hoses and hose conneclors ok: El changed: O
( check and clean reactor ok Ql changed: O
| check drying hose output Gas-liquid-seperator ok ﬂl changed: O
check bubble-sensor o.k.: Ef not o.k.: D_
Check gasflow
B Argon pressure valve 4 12-15bar | 15 par
Valve 1 N | 0167 NUmin
sOMhor |
Valve 2 0,893 NLtmin | ©853 NUmin
SMWhor | .
e 0.083 NUmin | ©0B4 ML
Valve 4 orea e | 0168 NUmin |
Check liquidflow
Acid f‘fmn:fm'” 2.5 mifmin
Red.-agent i'fmn:fm'" 2.5 miimin
Sample 1102'“';:"" 10 mifmin
Adventitious light - values V) | from file
100 0 0 |
200 0 0
N 300 0 0
350 0 0
400 1 1
450 3 3
T 500 8 8
550 18 18
575 26 26
e 600 37 35
Mi-ln-l ace Protosel mercur DUDY meecur DUG plus | wpdale 27.06.2016 Version 21 Kpic 46
Ayt Jena AT | Koread-Zuse-S. 1 | 07745 Jeral Germeny lﬂﬂﬁ"l‘ﬂﬂﬂ")‘l.lﬂﬂ

Comments

lubricate the dosing-winding (Teflon-grease-spray) ﬁ
clean the dosing cylinder, if necessary exchange it =]
lubricate the winding system of the height drive with same drops of oil =]
check the toothed belt |=|
check the position of the mechanical stopper (height 13mm ) =]
check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s) =]
check the pump rate of washing cup 8
check the electrical hose connections for good contact =]
check the connectors of the magnetic valves =]
check the dosing hose for buckling, if necessary exchange it B8
]
Maniesance Profocol marcur DUOY mercue DUO plus | update 27.06.2016 Version 2.1 KDec s
anansla
Anghyik Jesa AG | Konees Zuse-S. 1 nE! Gemny ‘.nms ﬂ”"qu
analytikjena
Device parameter aarninal el
Analytical p i call
Conditions.: max.conc.: 10pg/l.  PMT-voltage: ..... 453 v
Blank-solution
without enrichment / FER 30 ng/L 'F;'tsa‘lgu‘;f
Conditions.: max.conc.: 1.7ug/L PMT-voltage: . )
Blank-solution
with enrichment / FBR 30 ng/L g‘ég%g"%
Fok.- factor { Intz { Int; ) =35
Analy P P cell
Blank-solution
without enrichment / FBR 100 ngiL. | x> 0.0012

Int. Blank = 0.000811
Int. 100 ng/L = 0.009981

# Sensitivity check (Without enrichment / FBR / 100 ng/L)

/% Svichoi Teh-on.

Signature Technician

3 February 2023
Place, Date (DDMMYYYY)

Sherln J’m}.

Signalhle Customer

3 February 2023

Flace, Date (DD/MMMYYYY)

Mamierance Proloos| mersur DU meecur DO plus | spdate 27.06.2018 Version 2.1 Koes

Analytie Jena AG | Konead-Zuse-Si. 1 | 07745 Jesal Germany

tnmflu'muqu




B8/02/2023 1016 Page 1i4

Mercur
Report file: CAWINAASITMPI202 3\Result WO\Pra_019
Program version; 4790 Printed on; 8/02/2023 10:18
Recording started on B/02/2023 10:07 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enrichment / FBR / 30 pg/L_PM_3-02-2023
Created on 8/02/2023 Time  10:06
Program 2k
P Mercur T Hg fluor
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 5s Peak smoothing 12/5
Delay as
‘Working mode wio enrich, System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 12s Gas load time 10 NL/h
Reaction time 12s
Waiting tima AZ 58
Delay 0s
Purge time1 s
Purge time2 158 Gas wash time2 10 ML
]
o naslumugy

8/02/2023 10:18  Page 314

Callbration function 1 B8/02/2023 10:168 Calibration (Peak height)

Ints=k1+k2"conc

k1=0.000775 k2=0.000080 Recal. factor: —
Skope 0.00008 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ngfL
Lower limit 0 ng/L Upper limit 33.0 ng/lL
Detection limit — Deter. limit ==
| |
H$ ' L~
0003 L 9537 nm-+ A
Peak height //
= 0.002 |
w
é /IT
0.001 T |
2 | '
0.000 | !
0 5 10 15 20 25 30 35
Conc. [ngiL ]

Measurements and events (sorted by time)

Hg Without Enrichment / FBR / 30 ug/L_PM_3-02-2023 8022023  10:07
1+ Cone., Ints BG 5D RSDM%  Int type Time
Cal-Zero 0.000818 PkH 10:08
0.000765 10:10

0.000741 10:11

Ong/L 0.000774 0000036650 4,985 10:11

Cal-Std1 0.003130 PkH 10014
0.003177 10:15

0.003201 10:16

30.00ng/L 0.003169 0000035050 1.137 10:16

Calibration Calibration function: 01 10:16

]
- naslunugy

QC parameters

8/02/2023

10:16 Page 2/4

Qc type Conc. check
QC check samp. 1 - QC check samp. 2 -
Cone, - Conc.
Error limit Error limit 44
Rep. measuremant off Reaction flag + confinue
QC std.1 no. 1(30.000 ng/l) QC std.2 no. 3(0.100 ng/L)
Qe std.1 limit + 20.00% QC std.2 limit = 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib. meth | Standard calib. Calibr. unit ngiL
Mo. standards 1 Conversion fac. 1000000
Type of standards -—- Standard prep. Premixed
Blank correct. —
Recalib. std. no. -
Dutput unit pail Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 i Stock sol. 2 —
Stock sol. 3 — Stock sol. 4 —
Type of cal. curve Intercept Zero
Weighted cal. Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
|
Stal, mode I Mean Meas, cycles 3
Confid. leval 1954 % Blind cycles 1
Grubbs stat. | off
Calibration standards Hg
State Conc./
No  Mame Pos gL Ints s0 RSDM%
1 Cal-Zero {-) #0000 H: 0.000774 0.000038 4.935
A 001847 0.000554 3002
2 Cal-Std1 ) # 30,000 H 0.003162  0.000036 1137
A 0.05036 0.000068 0138
]
e n@slupugu
8/0272023 10:16 Page 474
Peak plots Hg
Cal-Zers 8022023 1009 Cal-Ski1 80202023 10:14
0.002 0.002
@ w
& E
0.000/ 0.000
0 20 20
Time [s] Time [s]
]
e naslupugu



Mercur

Report file:
Program version:

CAWINAAS\TTMP\2023\ResultWOPro_017

4.7.9.0 Printed on:

30212023 1444

Recording started on

3/02/2023
30272023 14:25 GMT+7.0

Page 114

14:44

Operalor:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Enrichment / FBR /30 pg/L_PM 3-02-2023
Created on 3022023 Time 1341
Program -
P. Mercur Te Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 20s
PMT 444
AZ time Ss Peak smoothing 85
Delay | Os
Working mode Enr. w/o reload. Systam cleaning Off
FER technique on ‘Wash time acid 108
Pump speed 3 Soaking time 0=
Sample load time 10s Gas load time 10 NL/h
Reaction time 10s
Waiting time AZ 5s
Delay 0s
Purge time1 20s
Furge time2 155 Gas wash time2 10 MUK
Purge time3 10s Gas wash time3 10 MLK
Heat time coll.1 20s Cool. time coll.1 i0s
]
i wnaslunugu
J022023 14:44 Page 3/4
Calibration function 1 3/02/2023 14:38 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.001256 k2=0.000349 Recal. factor:
Slope 0.00035 ints/ing/L) | R2-adjusted 1.0000
sch 1.00000 ng/L
Lower limit 0 ngil Upper limit 33.0 ng/L
Detection fimit - Deter. limit e
0.0125 |
253.7 nm y
00100 fpeak height
E 0.0075
= 0.0050
0.0025 )
3"
0.0000
1
Cone. [ngil ]
Measurements and events (sorted by time)
Hg Enrichment / FBR 130 pg/L_PM 3-02-2023 022023 1425
1] Conc. Ints BG SD RSD/% Int.type  Time
Cal-Zero 0.001283 PhH 14:28
0.001313 14:30
0.001182 14131
Ong/L 0.001256 0.000080700 4.833 14:31
Cal-Std1 0.01135 PkH 14:35
0.01189 14:35
001198 14:38
30.00ng/L 0.01174 0.0003415 2,908 14:38
Calibration Calibration function: 01 14:38
]
i naslunugy

3022023 14:44 Page 214
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 —
Conc. B Cone. -
Error limit = Error limit -
Rep. measuremant off Reaction flag + continue
QC std.1 no. 1(30.000 ngiL) QC std.2 no. 1(30.000 ng/L}
QC std. 1 limit + 50.00% QC std.2 limit + 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Callbration settings
Calib. meth | Standard calib, Calibr. unit ngfl
Mo. standards 1 | Conversion fac. 1000000
Type of standards | Standard prep. Premixed
| Blank correct. e
| Recalib. std. no. —_
Qutput unit :'ug.fL Conversion fac. 1000
Calib. stat. |Mean Meas. cycles 3
Blind cycles 1
Stock =0l 1 Stock sol. 2 =
Stock sol. 3 | Stock sol. 4 e
Type of cal. curve |linear Intercept [
Welghted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode | off | Meas. cycles 1
Confid. level 1954 % | Blind cycles 1
Grubbs stat 57
Calibration standards Hg
State Conc.!
No  Name Pos gl Ints 50 RSD%
1 CalZero [ #  0.000 H-0.001256  0.000060 4.833
A 0.003771 0.000252 6708
2 Cal-Stdi [ ## 30000 H0.01174 0.000341 2,908
A: 0.03281 0.000721 2200
]
- n@slupugu
30272023 14:44 Page 414
Peak plots Hg
Cal-Zers 30212023 14:28 Cabswl WRR02E 1430
0.010 0.010
E 0.005 E 0.005
0.000 0.000
a 10 0 610 20
Time [s] Time ]
]
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B02/2023 11:44 Page 113
Mercur
Report file: CAWINAAS\TMPI2023\ResultWO\Pro_025
Program version; 4780 Printed on. B02/2023 11:44
Recording starfed on 802/2023 11:31 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without enrichment / FER 100 ng/L PM_3-02-2023
Created on 3/02/2023 Time  11:53
Program
P Mercur Techni Hg absorption
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 55s
PMT 238V
AL time 5s Peak smoothing 12i5
Delay 0s
[
Working mode wia enrich, System cleaning | Acid
FBR technique off Wash time acid 158
Pump speed 4 Soaking time 20s
Sample load time 8s Gas load time 10 NL/h
Reaction time 12s
Waiting time AZ 158
Purge time1 40 s
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 -_
Conc. Cone, —
Error limit s Ermor limit —
Rep. measurement off Reaction flag + continue
Qc std.1 no. 1{100.00 ngiL) QC std.2 no. 1(100.00 ngiL)
QC std. 1 limit + 50.00% QC std.2 limit £ D.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100: 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
]
- naslumugy
8022023 11:44 Page 3n
0.0035
0.0030 Mg .
253.7 nm AT
00025 foeak height =
0.0020 A
£ b
_ﬂgj 0.0015 " A
E -
0.0010
0.0005
&
00000
] 25 50 75 00
Conc. [ng/L ]
Measurements and events (sorted by time)
Hg Without enrichment / FBR 100 ng/l. PM_3-02-2023 8022023 11131
5] Conc. Abs BG sD RSDI%  Int type Time
Cal-Zero 0.000353 PkH 11:34
0.000324 11:35
- - 0.000461 11:37
OngiL 0.000383 0.000070827 18,47 11:37
Cal-Std1 " 0.002954 PkH 1140
0002948 141
0.002892 11:43
- 100.ng/L 0.002831 0000034104 1.163 1143
Calibration Calibration function; 01 1143
Peak plots Hg
Cal-Zern 8022023 11:34 Cal-Std1 8022023 11:40
0.002| 0.002)
2 8
=4 Ed
0.000|_- 0.000
o 50 25 60
Time [s] Time [s]
]
e naslunugu

B/02/2023 1144  Page 213
Calibration settings
Calib. meth Standard calib. Calibr, unit ng/L
Mo. standards |1 Conversion fac. 1000000
Type of standards [ Standard prep. Premixed
Blank correct, e
Recalib. std. no. —
Cutput unit pgil Conversion fac. 1000
Calib. stat. |Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 Stock sol. 2 —
Stock sol. 3 Stock sol. 4 G
Type of cal. curve |linear Intercept calculated
Weighted cal. {off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 954 % Blind cycles 1
Grubbs stat. wen
Calibration standards Hg
No Name Ste pos o Abs so RSDI%
ngiL
1 Calzero [ w000 H:0.000383  0.000070 18.47
A:0.009152  0.002482 27.24
2 Cal-Std1 [ # 100,00 H: 0002931 0.000034 1.162
A 0.040877 0.002788 6855
Calibration function 1 8/02/2023 11:43 Calibration (Peak height)
Abs=k1+k2"conc
k1=0.000383 k2=0.000025 Recal. factor: -
Slope 0.00003 Abs/{ng/L) | R2-adjusted 1.0000
scl 1.00000 ng/L Charact. conc. 1171.082 (ng/L)i1%I
Lower limit 0ngllL Upper limit 1110, ngiL
Dataction limit = Deter, limit —
]
o naslumugu
Bl0272023 11:22 Page 114
Mercur
Report file: CAWINAASITMP\202 3 Result\WO\Pro_024
Program version: 479.0 Frinted on: B/02/2023 11:22
Recording started on B/02/2023 1113 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:

Method parameters

Hg

35s

10s
20s
10 NL/h

10 NL/h

Method Without Enrichment / FBR / 100 pg/l_PM_3-02-2023

Created on B8/02/2023  Time  10:56

Pragram -

P Mercur Techni Hg fi

Line 2537 nm

Lamp type Hg-LP

Integr. mode Peak height Integr. time

PMT 451V

AZ time 5s Peak smoothing

Delay Os

‘Working mode wia enrich, System cleaning

FER technigue on Wash fime acid

Pump speed 3 Soaking time

Sample load time 12s Gas load time

Reaction fime i2s

Waiting time AZ 5s

Dalay Os

Purge time1 30s

Purge time2 158 Gas wash time2
Mercur

wenaslamugy



8/02/2023 11:22 Page 204
QC parameters
Qc type Caonc. check
QC check samp. 1 - QC check samp. 2 .-
Cong. - Cone. i
Error limit — Error limit -
Rep. measuremeant off Reaction flag + continue
QC std.1 no. 1{100.000 ng/L) QC std 2 no. 3(0.100 ngil)
QC std. 1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act, flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QT precision off
Reaction off
QC Recal factor off
Calibration settings
Calib, meth Standard calib, Calibr. unit ngil
Mo. standards 1 Conversion fac. 1000000
Type of standards — Standard prep. Premixed
Blank correct. -
Recalib. std. no. e
Cufput unit pgll Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stock sol. 3 -— Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal, off Grubbs stat, off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. lavel 95.4 % Blind cycles 1
Grubbs stat, off
Callbration standards Hg
No Name Sete pos  Cone! ints so RSDI%
ngiL
1 Cal-Zero (=} #2 0000 H:0.000811  0.000020 2.545
A D.01827 0.000648 3371
z  Cal-Stdt () #2 100000 |H:0.009881  0.000073 0.738
A 0.1408 0.001352 0.961
]
Mot wneslunugy
B/02/2023 11:22  Page 414
Peak plots Hg
o.dZere 81022023 11:15 o.(FSte1 810212023 11:20
o s
0.005 0.005
E E |
0.000, | 0.000,.. ~
o 20 o
Time [5] Time [g]
]
o nsslumugy

Calibration function 1

Bl02/2023

11:22  Page 3/4

B/02/2023 11:22 Calibration (Peak height)

Ints=k1+k2*conc
k1=0.000812 k2=0.000082 Recal, factor; ==
Slope 0.00009 Ints/(ng/L) R2-adjusted 1.0000
scl 1.00000 ng/L
Lower limit 0 ngiL Upper limit 110. ngiL
Detection limit — Deter. limit -
ooro HG N
253.7 nm
Peak height
0.0075 /
>
3 P4
g 0.0050
=
0.0025
é/
0.0000
25 50 75 100
Cone. [ng/L ]
Measurements and events (sorted by time)
Hg Without Envichment | FBR / 100 pail_PM_3-02-2023 B/IO2/2023 1113
o Cone. Ints BG sD RSDM%  Int type Time
Cal-Zero 0.000796 PkH 11:15
0000803 1118
0.000835 1117
OngiL 0.000811 0.000020660 2.545 11147
Cal-Std1 0.009857 PkH 11:20
0.008821 111
0.01008 11:21
100.0ng/L 0.009831 0.000073720 0738 121
Calibration Calibration function: 01 11:22
]
- a3 lumugu
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analytikjena
An EndrewtHainer Compary
Analytik lena isstrumests [Thaland] Lid.
35 Mos 5. 345 Road, Khieng Shei, Pak Kret,
honebaturi 11138 Thadand
Phore: +56(2) 1061970-72
H F .
Service Report oy
Customer’s addness ; Customer's Ref, No.
B o A A, e ] :
| o= r m)- AvE . fozio TOR
LS 77
F-mall - Phoae - [ Fax =
lab No. 230 a5 P Liser :

Instrument model - Meyeuy

oo | Service Engineer:_ p87/ Mnﬂ vae: 22 To0ss rage: py |

Serial ko, KIVOA of53

Software Version No,

4790

1 Repair [RE] U{Mdiumunt.r {Pd) O installation (IN) [T Warranly T} Application (AP) [ Site Prep {SP) £ Visithvi]
Fault / Claim : Xevantive SMamienance (P12 /78) OO0C Error Code
Action taken: — Tenewee Pisk Bosic Ul __g_éégrwmn(ammuﬂp
= Chook Jovi fer. Aok P Bl ]
~  Check g fiw. E
— Check gurd fow E—— -
—  Chadk i fious &W- Amle

# -ﬁm’.-t;«-:mge.mhﬂj
Ak . 1R Bk

E;M A“é”'m} wm{v Flovescance a.g
__JM%MML_ ]

Atian Pending / pr=en sl V6 .
[ Spare Part [ Instrament Configuration
Item Na, Hame Ouantity Unit Price
Harewith the undersigned confirm the time devated, | Date / Signature of Customer | Date / Sig f ServigaEngi Work comgleted
the wark performed, the perfect function of the device, . -
and the receipt/delivery of the specified spare parts. She?"&w s’mm"i' m 5¢ é) 2 ves
B d ki Iy b 53
after the return of the service enginess, 3/a (223 3/ /2023 O No

Services are subject to the General Terms and Conditions of Analytik Jena AG, which will be sent on requess.
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Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

SITHIPORN)

associates

DMA-80 DIRECT MERCURY ANALYZER System

SITHIPORN ASSOCIATES CO.,LTD.
451-451/1 Sirinthorn Road, Bangt u,Bangplud, Bangkok 10700 Thailand
Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1 eneslaunugy

Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (15! page)

Customer information:
Company: v.gludin uauundasiv an. (aus. va)
Department: LAB

Personincharge; Atk AA vilasdidednln

Address: ALQANFY 41 QUUFYNIN NTINHNUIUAT 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number: 11030982

Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091
Software, type and revision: Easy Control Rev.

Air Compressor (if present) - SN -

Gas system pump (if present) - SN -
Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to
Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

Page 2 enaslunugy

Milestone DMA-80 Service Protocol

1. VISUAL INSPECTION

Good Damaged Corroded/Dirty

4. AUTOSAMPLER SYSTEM

External chassis

Inside

Electric parts

| | «| <

Screws

2. ELECTRICAL SAFETY TEST

Using a suitable testing device check the below reported parameters and take note of the results.

OK Not OK Re-Adjusted
Calibration of autosampler motor /
Cylinders alignment /

Fast Slow Normal
Speed of pneumatic cylinders J

Parameter Result OK Not OK
Voltage : 230 VAC (+10% ) Actual value : 224 VAC !
Ground : <2 Actual value: 0.9 VAC !

3. PRESSURE CHECK

Oxygen (purity 02>99,95%) Milestone air compressor

Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and
vertical cylinders.

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

Gas carrier Purity: J

The pressure at the supply source manometer should be approx. 4.0bar
The flow rate depends by type of cuvette installed on the DMA-80 unit.

OK Not OK Replaced Cleaned
Catalyst tube J
or J
Quartz boats I
Nickel boats -
Autosampler plate J
Gas kit accessories -

6. TEMPERATURES

Correct Actual | Final | Correct Actual Final | Correct | Actual | Final

value value | value | value value value | value value | value
Inlet pressure | 3 4 par | - - | 3dtbar - - | 3tbar | 3.41bar| Pass
Flow rate 10-120m | - - | s10un - - | 68uh | 6Un | Pass
Check all possible leakage points and their conditions:

Good Damaged Corroded

Tubing v
Silicon joints v
O-rings v
Cuvette sealing O-rings v
Gas connections J
Valves J
Sample boat carrier v
Catalyst flange v

Page 3 naslunugy

Actual Final
Correct value value value
(Pass )
If controlled by Infrared sensor | 850°C + 10°C - -
Drying/ Decomposition
furnace
If controlled by thermocouple 650°C + 10°C 650 Pass
Type 1
515°C + 5°C - -
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
L]
Page 4 enaslunugy




Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

OK Not OK
Conditions of the spectrometer J
system
Alignment between lamp, cuvette J
and detector
Cuvette cleaning (glass windows, /
sealing O-rings...)
Lamp intensity M
Operation of the mechanical /
shutter (if present)

If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
or stand by
temperature
If IR sensor is not present 145°C + 25°C - -
Amalgamator heating o o o
temperature 850°C £ 10°C 850°C Pass
Cuvette 125°C £ 5°C 125°C Pass

8. MILESTONE AIR COMPRESSOR (N.A.)

OK

Date last service

7. SPECTROMETER

The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system

(tricon lamp)

Drain (compressor)

Replacing air filters (air purification module)

Check sealing connections

Old cuvette type

Actual cuvette type

9. PARTS TO BE REPLACED

Gain Offset Gain Offset
Correct | Actual | Final | Comect | Actual | Final | Comect | Actual | Final | Comect | Actual | Final
value value | value value value | value value value | value value value | value
Dualcell 0.018VDC 0,015VDC
3,6VDC - - - - | 3gavpc | 39V | Pass | ¢ 0.015V | Pass
system 0,005VDC 0,005VDC
Tricell 0,015VDC
« - - - - - - | 398voc - - s - -
system 0,005VDC

(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for

detector 1).

Page 5

Milestone DMA-80 Service Protocol

tanm-s"lu'muqu

10. TESTING PROCEDURE

It consists to run some measurements for the evaluation of the analytical performance of the unit, like:
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.

1) Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it

Set a fresh and stabilized 100pg/L Hg standard according to the prescriptions reported on the

DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire

Measure

POINT 1-2

POINT 4 -5

2 e ]

Result

System

2) Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1
3)
procedure
4)
single measurement mode
5) Repeat five times the test
6) Run again two blanks measurements
% | Method | Calibration
| s |
o clean boat Loooog &
1 clean boat tooosg 4
1 g oanoog P
J g ninoog B
!. iing nano0g &
1 g vioy &
L viceg B
1 clean boat 1.0000g
1 clean boat 1.0000g
Sample inks | Signal

Now, it is possible to evaluate:

- Peaks

Page 7

Weight approximately 100ug of the fresh 100ug/L — Standard (10ng) and start the analysis as a

tanm-ﬂu'muqu

PN DESCRIPTION Replaced | o NOt
Catalyst tube:
6 months if the unit runs daily,
1 year if the unit is used rarely.
DMA5133 In case of analyse of sample with high organic !
concentration the lifetime of the catalyst can be less than 6
months.
Amalgamator:
DMA8134 6 months if the unit runs daily J
1 year if the unit is used rarely
DMA8195A Hg lamp tri-cell (model 2011): J
5 years
DMA8137 Hg lamp dual-cell: R _
5 years
70200 Hg trap v
1 year
Amalgamator coil
DMAB058/B 6 months/1 year or as soon as the heating is not more J
homogeneous
Nickel sample boats (set of 40pcs)
DMAB8142 2 years - -
if strongly used, replace after 1 year
DMA8347 Quartz sample boats (set of 10pcs) J
2/3 years
DMAS8335 glletal sample boat carrier J
years
SL0108 ZU-tube diam. 6/4 mm for internal O2/air supply J
years
Heating coil for drying/decomposition
$00376D 2 years J
L]
Page 6 enaslunugy
Milestone DMA-80 Service Protocol
100 Absorbance [A] -
080
080
070
oe A= 05331
050
040
030 [ Wo,s=2.00s
020
010 #2=10.0106
Wo,s= 5.60 s
3 GIDQ 1z 15 15}21 24 27 N 33 Wk 38/ 4
t=6.70s =1926s Time [s]

e The shape of the peak must be regular.
e The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

T o, [
M

Stability 10ng 100290 1.0000

Stability10ng 0.1000g 0.4931 9.909599.0951 1.0000
, Stabllity10ng 0.1000g 0.4965 9.9934 99.9335 1.0000
Stability10ng 0.1000g v 0.4991 10.059 100.597 1.0000
Stability10ng 0.1000g 0.4976 10.022 100.221 1.0000
Stability 10ng 0.1000g 0.5031 10.160 101.602 1.0000

* The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with
cuvette installed until December 2005, DMA s/n 05120292.)

« The relative standard deviation (rsd) is < 3 %.

e After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*).

(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise
other blanks (more than 2) might be necessary.

- Temperatures & signal profiles

Page 8
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Milestone DMA-80 Service Protocol

—T1 —T2 —T4 —Hg —Absorbance[4]

-

2]
20 40 &0 80 100 120 740 160 180 200 220 240 260 280
Time [s]

o The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

« During the run the catalyst oven temperature must be stable around to 565°C or 515°C.

e The drying and ashing furnace must be follow the set temperature method.

«  During the run the Amalgamator furnace temperature must be stable at the stand by temperature
(170°C or 145°C). Then at the release step it must raise up to 850/900°C.

* The Cuvette temperature must be stable at approximately 125°C.

* The Hg absorbance peaks must be correctly detected and reported.

11. FINAL REPORT

All screws inserted and tightened !
All tubing sealing connections checked, cleaned or replaced and tightened /
All heating elements are working I
Sensors installed, checked and tightened !
Safety devices (thermo switch) fully checked J
All cooling fans are functioning I
Testing procedure successfully passed !
Necessary tools available at customer’s site /
Last revision of User Manual available at customer’s site /
Advised customer about care and maintenance instructions /
v
Page enensluaugy

WSC-TISLTIATOIE.
CALIBRATION 5003

Cert. No.: 23TM378

Page: 1of3
. . .
Certificate of Calibration
Eguipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No, : VB15.0187
ID No. : UAE.MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co., Lid.

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

Laocation : Microbiclogy Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Preacha Hiahib

Approved by : Taly .

Approved Signatory

/ Pornthippa  Tameyakul
)

(
(/) Malee Butkruea
(

) Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a fid probak of approxi
T centicate may o be epersauced other e In ull, xcept with the price

the head of Corporale 5 Culir

Milestone DMA-80 Service Protocol

Remarks:

Working hours of Service Engineer

Service Engineer Name Signature Date

Fwiadn Aauds Fuwlladn o3 17-11-2023

Laboratory Manager / Operator
acceptance signature:

L
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Equipment : Incubator Cert. No.: 23TM278
Condition As-Received :  Used Item Page: 2of 3
Reference : 2304-01550C-1
Procedure Used :-
Calibration were using o CP-OT02 according to direct measurement

mathod with Data Acquisition which connected with Resistance Temperature Detactor { RTD )
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Madel Serial No. Cert. No. Due Date
1) Data Acquisition 349728 MY43001451 23LM27 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This i is to the i System of Unit.

Result of Calibration :-
Function of UUC* :

(") Without Adjustment
Temperature Source

Fresh air setting : Mat Avallable Environment during calibration
b Eeginning Finished
Temp. ("C) 25 26
REL Humid. | % | 57 651
= 2 AC Supply { Volt ) 220 220
Position : Raf. Sid.
H ID Na.:
1 19RTD-211
2 19RTD-2/2
q 19RTD-2/3
4 19RTD-2/4
5 19RTD-2/5
=} 19RTD-2/6
7 19RTD-2/7
Probe Installation Detals : Dimension of Chamber : 8 18RTD-2/8
a= 50 cm D= 050 m 9 {rof) 19RTD-2/
b= 50  cm W= 0.64 m
&= 50 com H= 0.80 m
Capacty= 026 m?

@nmslueldu



Equipment : Incubator Cert. No.: 23TMaT8
Condition As-Received : Used Item Page: Iof3
Reference : 2304-01550C-1
Result of Calibration :- (*) Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : MNat Available
Calibration| uuc* | uuce Temy Overall q
Point | Setting | Reading stability i iation| Factor
(’c) (*€) | (*c) (£°C) e} (c) k
35.0 350 [ 350 0.052 0.53 0.80 2
Calibration T (*C) Uncertainty
Point Paosition
] 1 ] 2 | s [ a | 5 T s "7 T 8 [oiery]| (+c)
350 | 35092 | 35148 | 34.817 | 35.149 | 34.894 | 35323 | 34.773 | 35.068 | 34.802 0.30

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest i e of at any one sensar.
s The { differance of res at any sensors and the measured

ftemperature at the reference location which are observed at the same time or at as close an chservation time as

possible o ine the: P pattern or Ity within the chamber under steady-state conditions,

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout chservation,

Uuc* : Unit Under Calibration

Mota : The reporied uncertalnty of measurement was included stability and excluded unifoemity

The reported uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 35 %.

-olo-
L]
wnensluatigh.
Equipment : Incubatar Cert. No.: Z3TM729
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-04810C-7
Procedure Used :-
Calibration were using [ CP-OTO2 ding to direct measurement
method with Data Acquisition which with i P Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrumeant-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348724 MYS7013711 22LM83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This il ion is to tha i Systam of Unit.
Result of Calibration :- {*) Without Adjustment
Funetion of UUC" © Temperature Scurce
Fresh air setting : Close Envi during
Beginning Finished
Temp. ("C ) 20 21
{ REL. Humid. { % } 72 77
2 = AC Supply ( Valt ) 230 231
] [
L 5 ma® Position: | RetStd.
o ?Wz B 1D No.:
ki & 1 18-18RTD-01
i 7 2 18-18RTD-02
TWE e / 3 18-18RTD-03
2 = oL 4 18-1BRTD-04
- 5 18-18RTD-05
-] 18-18RTD-10
T 18-1BRTD-07
Probe Installation Details : Dimension of Chamber : g 2 ORI
Sadbpesas e L IR 9 (ref) | 18-18RTD-09
b= 10 com W= 064 m
6= 10 em H= 080 m
Capacity = 0.26 m*

tenanslamui.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
0-29 FAX

HECTISITISTAZS
00484 CALBRATICN 0088

Cert. No.: Z3TM729

Page: 1of3
. . .
Certificate of Calibration
Equipmaent : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No.: VE18.0033
1D No. : UAE.MIC.021/2561
Submitted by : United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microblology Laboratory (302)
Recelved Order : 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity = {50+30)%
Calibrated by : Tawatchai Pama
Approved by : 'ma-!l.t =
Approved Signatory
{ 4 Pomthippa Tamayakul
(¥} Malee Butkruea
() Suwit Imjsi
Issue Date : 11 May 2023
The U are for a probability of appr v 955
This certificate cept with the prior writken
Approval of the b o Testing Services. v
o @neslumugy
Equipment : Incubator Cert. No.: 23TM729
Condition As-Received : Used ltem Page: 3Jof3
Reference : 2304-04610C-T
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* | UuC* Temg Overall
Point Selting | Reading stability i ¥ Factor
(G) (ey | ¢ch (£C) ('c) (°c) k
220 22.0 220 0.058 0.11 0.19 2
44.0 44.0 44.0 0.066 0.50 0.87 2
Calibration Measured Temperature | °C ) "
Point Position
Gy 1 2 3 4 5 6 7 8 airef)| (+°C)
220 22009 | 22.038 | 21.971 | 22.005 | 22.004 | 22.008 | 21.841 | 21.950 | 22.022 0.30
44.0 44,353 | 44.447 | 44029 | 44204 | 43,809 | 43.895 | 43637 | 43023 | 44,085 0.30

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

Temperature stabllity : One-half of the greatest i i of measured ire at any one sensor.
Ti i ity : Tha i i of measured P at any sensors and the measured
lemperature al the reference localion which are observed at the same lime or at as close an cbservation time as
possible to determine the tempearature pattern or homogeneity within the chamber under steady-state conditions.
Overall Varlation : The Difference of the I and mini d g ol i
uuc* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard inty ipliad by a
factor k, providing a level of confidence of approximately 85 %.
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@nanslumiay.
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Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmest

Model : WNB 14

Serial No. : L407 0756

ID No. : UAE.MIC.024/2550

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

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

Location : Microbiclogy Laboratory
Received Order : 10 July 2023

Calibration Date : 10 July 2023

Amblent Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Man Pattanapongpaiboon

Approved by @ % -

Approved Signatory

(/) Pomthippa Tameyakul
(¥} Malee Butkruea
{ ) Suwit Imjai

Issue Date : 20 July 2023

The Uncertainties are for a confidence probability of approximately 95%

ste muy net be reprd

the hesd of Corperate Serv

Equipment : ‘Water Bath Cert. No.: 23TM1079
Condition As-Received : Used ltem Page: 2af 3
Reference : 2307-00870C-6

Procedure Used :-

Calibration wera conducted using in-house calibration procedure CP-OT04  according to direct
measurement method with Data Asquisition which connected with Industrial Platinum Resistance
Thermameter { IPRT ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Referance standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY59003411  22LM165 TPA 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ifi s to the i System of Unit,
Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Walter
Environmental AC Voltage Supply
(i { %R.H. } { Valt )
Beginning of Calibration 25 57 222
Finished of 25 58 223
i Ref. Std.
Position : 1D No.:
¥ 1 4804538001
P b 2 4804539002
< Ml - 3 4804539-003
= 4 4B04539-004
S(raf.) 4804538-005

Front

mnmsbimﬁhﬁf '

- damAanna

Equipment : ‘Water Bath Cert. No.: 23TM1079
Condition As-Received : Used ltem Page: 303
Reference : 2307-008TOC-6
Result of Calibration :- | * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* wucr Average* Standard Reading | “C ) :
point Setting i Position
{*C) (=G (e} 1 2 3 4 5 (ref.) [+*C)
44.5 45.0 45.0 44.428 44.374 44.397 44.378 44,387 0.15
45.0 45.5 45.5 44933 | 44878 | 44902 | 44877 44,802 0.15
Calibl:alinn Uniformity | Stability Coverage
point Factor
(*C) {°C) (+°C} k
445 0.084 0,040 2
45.0 0.19 0.076 2
Average® : The average of 30 values in each position.
L y : The i iff of P at any sensors and the measured lemperature
at the reference location which are observed al the same time or at as close an cbservation time as possible
[ ine the P patlern or geneity within the chamber under steady-stale conditions.
Stability : One-half of the greatest i i of measured at any one probe,

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 uncertainly multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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@narslaauf.
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& Certificate of Calibration

WRCTISHIE 170
Eabtesien o

Equipment: Balance Certificate No.: C01234158
Model: PXE23 |ssued Date: 08 December 2023
Serial No. (or 1D C2Z36754745 (UAE MIC 055/2565) Job No.: WOo-00011251
Manufacturer: Ohaus Page: 1ef 3
Condition: In condition

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

3 Soi U 41, Sukhumvit Road, Bangchak Sub-District,
F g District, THAILAND 10260

Environment Condition: ~ Temperature 25°C + 05'C

Humidity 54 %RH + 1.7 %RH

Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakh g District, Bangkok, THAILAND 10260

Calibration By: Mr, Adisai Maknoi

Calibration Date: 07 December 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This fi is le to the SI Units mai d by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd, Certificate Mo, C02222534

’//@ﬁ/ waqrvok

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This certiicaln is issued e units of the: of Units (SI). it pr y of

ratioral standard or other laboratories.
The measuremeant uncertainty stated is the expanded uncertainty which is cbtained from the standard uncertainty multipied by the coverage factor (k=2) to
provide a level of corfidence of approximately 5%, It is delermined in sccordance with e Guide to Expression of Uncartainty in Measursment (GUM)].
These results may be affectsd by deviatians kom specified condifiors. The results relate only to the ilems lesled, calbeated of sampled. The report shal
ot be reproduced axcepd in full without approval of DKSH Technology Limited.

Wi Bincmey e TuTal dvie
DKSH Tuchnoiogy Limisd

10260
2533 Suithurm Roms, Bangchak, Phiskhancng, Banghck 10780
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Delivering Growth - in Asia and Beyond. CAL-FM-CD1-14: 12 Sep 2022
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Certificate No.: C01234158 Page: 2 of 3
Calibration Results:
Before Adjustment
Eccantric Emor: Welght to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
: . = Nominal Test Value 200 @
Referance Points (g)
A B c D E
- 0.000 -0.003 0.000 0.001
Ri D of the standard deviation of weighing balance., 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Eror of indication from nominal or I mass value., 0.001  (g)
Nominal Value | Ce i Mass Value Ermor of L
(@ ] (@ (@) (@) 3
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 2.0
10 10.0001 10.001 0.001 0.0013 2.0
20 20,0000 20.000 0.000 0.0013 2.08
50 50,0001 50.000 0.000 0.0013 2.09
100 100.0001 100.001 0.001 0.0013 2.08
200 200.0004 200.002 0.002 0.0014 2.07
300 300.0005 300,002 0.002 0.0015 2.05
400 4000006 400.004 0.003 0.0016 2.03
500 500.0006 500,008 0.007 0.0019 2.02
600 &00.0007 600.009 0.008 0.0021 20
firiipemdi= il 2os
B s SO e g Y
enenslumugu

Delivering Growth - in Asia and Beyond.

Refer to Certificate No.: C01234158

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Page: 1 of 3

Statements of conformity:
This conformity certificate documents the validity of the following of ity based on the
results of ding calib fi
The errar of i d during are under glven and and

h

95%) within the specification. The given

measurement uncertainty already includes cther all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.
Tolerance and Decision rules:

device are di

of the of the

measurement results with the tolerances and decision rule are prescribed by the customer,

Decisionrule: [ Cholce A Binary Statement for Simple

Rule (w =0),

based on direct comparisen of the relevant

<50 PFA.

[@ Choice B Nen-binary staternent wilh guard band (w = 1 U), Pass or Fail Specific Risk <2.5% PFA and
Cendition Pass or Condition Fail Specific Risk < 50% PFA.
O Choice C Cuslomer defined, Customars may rbitrary muliple of r to h pled as guard
band (w=rU).
+ PFA - Probabiity of False Accept
Q\/\/\D(VOA—-
(Mr. Rungrod Jenkittrakulchal)
Authorized signatory
/i oy ol i
DHEH Tachaskogy Limited
e 10280
2023 Subr Rowc, Barguhsh, Pirakdncn, Bergha 10280 1‘;
Phon 14826097000 Bt anas AUAN

Delivering Growth - in Asia and Beyond,

CAL-FM-CO1-14: 12 Sep 2022

Cerfificate No.: C01234158 Page: 3of 3
After Adjustment
Eccentric Ermor: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
S - - - Nominal Test Value 200 )
Reference Polnts (g)
A B c D E
- 0.001 -0.002 -0.002 0.001
Repeatability: Determination of the standard of weighing balance., 0001 (g}
HNominal test value (g) Standard Deviation
50 0.0008
500 0.0008
Emor of indication from nominal or mass value., Readability 0.001  (g)
Nominal Value | Conventional Mass | Displayed Value Errorof indication |  Unocertainty
(@ @ (@ (@ (@ }
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 210
10 10,0001 10.000 0.000 0.0013 210
20 20.0000 20.000 0.000 0.0013 210
50 50,0001 50.000 0.000 0.0013 210
100 100.0001 100.000 0.000 0.0014 2,08
200 200.0004 200.000 0.000 0.0014 2.07
300 300.0005 300.001 0.001 0.0015 205
400 400.0008 400.002 0.001 0.0017 2.04
500 500.0006 500.001 0.000 0.0018 202
600 600.0007 600.002 0.001 0.0021 20
The End of Certificate
ey e o
253 Sukhurmt Rosd, Dangchas, Phrakhanong. Bangko 10280 v
G —— o ensslumugy

Delivering Growth - in Asia and Beyond,

Refer to Certificate No.: C01234158

CAL-FM-C01-14: 12 Sep 2022

&z DKSH

Page: 2 of 3

Statements of conformity:
Before Adjustment
Readability; 0001 g
Nominal Value |~ Eforof Guard band (w) | Tolerance ()
indication Cenformity
a a g L]
1 0.000 0.0013 0.002 Pass
5 0,000 0.0013 0.010 Pass.
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass.
50 0.000 0.0013 0.100 Pass
100 o.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0018 1.000 Pass
600 0.008 0.0021 1.200 Pass.
The validity of the of cannot be for different places of use, environmendal conditions or impropar use.
e

a1m 10260
2533 Sustrmed Road, Bangctas, Proakhanang Banghok 10260
Freoe Wabaia

Delivering Growth - in Asia and Beyond.
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CAL-FM-C01-14: 12 Sep 2022



Refer to Certificate No.: C01234158

&= DKSH

Page: 3 of 3

2533 10260
2533 Sukhermvt Road, Basgehak, Pivakhanoeg, Banghok 15260

Delivering Growth - in Asia and Beyond.

Statements of conformity:
After Adjustment
Readsbilty; 0.001 g
Nominal Value ":'I'::;"" Guard band (w) | Tolerance (£) R
] g ] ]
1 0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.000 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass.
50 0.000 0.0013 0.100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.600 Pass
500 0.000 0.0018 1.000 Pass
600 0.001 0.0021 1.200 Pass
The validity of the of cannat be for differant places of use, envirenmental conditions or imgroper use.
The End of Statements of conformity
et
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CAL-FM-CO1-14: 12 Sep 2022

&z DKSH

lunsradaudniaai
i luen: WO-00011251
erilandasiia: Balance 4u: PX623 winoauatas: C236754745
niraday ($u) AradaY (d)
07 Dec 2023 swmsnsiada 07 Dec 2023 MUIWR
dnd | ik Undi | Lnink
General
=] a 1. dwin/Adapter, power supply 2201110V = [m]
= (m] 2. nmnuuﬂﬁmnswnﬁum {Cover) = [m]
= [m] 3. erwseysoigRusessini = o
=) ] 4. meaBussiuaenfetos = =]
&= [m] 5. nAsmausustusnking & a
= [m] 6.  Awsuysnives Display m| o
=] O 7. nsudmeWaues Display wirrabnaln ] =}
) 8] 8. wymseenwuds (Stopper) / pan support ) O
=] o 9. mwhwuee Function Intemal / External =] =]
] ] 10, Arwds RIS uManuaun load cell ] ]
=] [m] 1. Anviewsneed o eoufikaeto = O
oAl ;
Mr. Adisai Maknoi
Service Engineer
whiin fummsinn mTeTall $in
P BTG o enenslumugu

Delivering Growth - In Asia and Beyond.

Before Adjustment
Jeb Mo WO-000112851

Ervor of indication Readability:0,001g
15 1 1 b
1
05
._——-"‘"-"-"_
o — ——
T T+
-1
15 - J |
10 100 1000
X Errorof indication = Uncert (+) = Uncert (-} Display of balance
L Upper - L
——— Upper Specification
After Adjust
Job No,WO-00011251
Readability:0.001g
Error of indication
15 ot
1
& //
| 11711
=
-1
-18 ; = 5
10 100 1000
X% Errorof indicatien = Uncert(+) = Uncert(-) Display of balonce
...... Upper Acceptonce it ——— Lower Specification
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