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NSC - TISI - TIS 17025
CALIBRATICN 0367

CERTIFICATE OF CALIBRATION

Cartifieate No. COF-002-66 Pagelof 1 Pages

Calibrotion procedure
41 flaw deice was calerateg syt
vy Dispiocesnt Métgy (Rody
55N/ Wt The WiGL-004

MEASUREMENT ITEM Top Load Orifice
Anderten Instraments.

1831
UAEANY 051/2547

CONDITION AS-RECEIVED

CUSTOMER

mstertof un
RECOVED DATE Metrakgy e
MEASUREMENT DATE number. Q241801
1SMIL DATE

[ y of Mewsurement.

The re
ENVIRONMENTAL CONDITIONS:
Arbent condicn In the laboratory fottow e .
Temwarnrs ‘( ods o 6 caverage probobiity
oot " i dard ncertointy
;:" P Ace with the GUM.

CALISRATION CONDITION
Precondiioning 34 hours at ambler
Mewswrement Conditicr * The average vaiwes d

skt sane.
Rassirament are 21,9 °C and $4 S%A

NOTED: The certificate s valid anly to the liem calieated on dife and plock af colbration

TABULATION OF RESULTS.
Tha table on naxt page Eive the measured vikes

G [

M. Parieoys Booncr
Cabibration Decy

g ‘ FRp—

Mir Sgora it Thachatad
d pom Le-tsomphol

THIS CERTIFICATE REFORT MAY NCT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABGRATORY

NAC

Continuation of Certificate of Calbration Number COF-002 66

MEASUREMENT RESULTS

» fiow device w

Tabde L The ressts of @ Sta-dard colbration data
Nowrate [ [ — —— R p—— -
1Pal mal fml
urg t “

Page 2 of I Pages

Standatd Fiow [0,)

198463
001636
asmm

o.15

@ actual calibration data

Mowre | Pressare R P
Piate
m' frmin
: o
.
Siow | 120300
oo1g
Commistion confficem 1)+ Q4990

Uncertrinty (¢ oms w/min

***End of Cartificate of Calibration®**
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIFMENT CALIBRATION AND TESTING SERVICES
$343 PATTANARARN ROAD 501 18 SUANLUAKG, SUANLUANG. BANGKOK 10250
TEL 0-2717-3000-24 FAX. (~2719-3484

Certificate of Calibration =~ Serifieste No.: 2iP1251
Page: 1ol 2
Equipment U Tube Manometer
Manufacturer: Dwyer This cerfificate may not be reproduced ofher than in full,
excopt with the prior vritten approval of the head of
Model : 1221-36-With Corporale Seivices 3: Equipment Calibralion and Testing Services.
Serlal No.: -
1D No.: UAE EFM,077/2568
Condition As-Recelved: Used ltem
Received Date: 03 April 2024
Callbration Date: 1 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consukant Ca.Ltd.
Ambient Tomperature: (23 £ 2 ) °C
Relative Humbdiny: (%0t 15) % 81 Soi Udomsuk 41, Sukhumit Road, Bangehiak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procadure used;  The callbration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procadure CP-PO4. using " DKD-R 6-1 ; Callaration of Pressure Gauges * as

a guidalines,
Condition of this result of calibration
1.Refarence standards Instruments ©
lnstrument Modsl SeralNo,  Certificate No,  Due Date
1) Pressure Calbrator PC106P 1189 MP-DI76-23 12 Sep 2024

2.This result of callbration was made an requested at the point specified by customer.
3.5cale and conversion facior is 1 kPa = 4.0146283 InHiO
4.This Instrument was used cloan al as pressure modia,
5.This instrument was calibrated by applied pressure 1o high-port (+) side and lav-part (-} side open to amospheric pressure.,
6.This instrument was Installed n vartical orlentation and top of the pressura part was used as the reference lavel.
7.The certificate Is valid orly tG the item calbrated on date and place of calibration.

This Certification Is traceable to the Intarmatonal System of Unit maintained through=

“National Insthute of Metrology (Thalland), NSG-ONSC Acerediled No, Callbration 0144

Calibrated by :  Suksan Khankasw
Issuo Date : 17 April 2024

Approvad Signatory :

[ 1Phalinee Prabpaipal

[ ]Sura Suwannasi
wnaslumun

[v] Attapal Panurach

CertNo.: 24P1251
Page: 2 of2

Resutt of calbration: Without adjustmant Ranga: 0 InHO 1o 36 IO
Function:- Pressure Measursment Scale niecval ; 0.1 inH:O ( The Secand Estimate )
Increasing Pressure.
UL Indication
Applied Pasaure  Highpottalde  Loweport side Ar =
0.00 0.00 0.00 0.00
1.00 =1.00 2.00 0.00
2.00 =2.00 4.00 0.00
3,00 -3.00 6.00 0.00
4,00 -4.00 8.00 0.00
5.00 -5.00 10,00 0.00
6.00 -6.00 12.00 0.00
T.05 -1.08 14,10 0.10
8.05 -8.05 16.10 0.10
9.05 505 18.10 0.10
10.05 -10.08 2010 0.10
11.05 -11.05 2210 0.10
24.00 1205 -12.05 24,10 0.10
26.00 13.06 -13.05 26.10 0.10
28.00 14.06 =14.05 28.10 0.10
30.00 15.05 -15,08 30.10 0.10
32.00 16.05 -16.10 3245 0.15
34.00 17.05 -A7.10 A5 0.15
35.80 18.00 -16,00 36.00 0.20

The uncertainty of measurement was 2 0,11 inH:0
* AP = High-port side - Low-port side
* UUC = Unit Under Calibration
The repartod uncartalnty of measuroment was based on a standard uncertalnty mulliplied
by a coverage factor k= 2, providing & level of confidence of approxmataly 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN
CORPORATE ICES 3: EQUIPMENT CALIBRATION AND TESTING SER

$34/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL 0-2717-300034 FAX. (27195484

G TS T T

Certificate of Calibration ~ cenifieste he.: 210367

Equipment : Anaroid Barometer

Manufacturer: Barigo :;mﬁz:;:ﬁ:‘:‘:ﬁ;‘x:’::: uw

Model : - Corporate Setvices 3; Equipment Calibration and Testing Services.
Serlal No,: -

1D No.: UAE ANV, 15212550

Condition As-Recalved: Used liem

Recelved Date: 05 Aprl 2024

Calibration Date: 22 April 2024

Reference: 2404-0243WSC Submitted by:  United Analyst and Enginearing Consultant Co..Lid,

Ambient Temperature: (23 £ 21 °C
Relative Humidity: (50t 15)% 81 Sal Udomsuk 41, Sukhumwit Road, Bangchak,

Pheakhanong, Bangkok 10260

CoartNo.: 24P1367
Page: 20/ 2
Basult of calbration:- Wiithout adiusimant Bangs ; 960 hPa to 1030 hPa
Eunction:- Absciuia Prassurs Messurement Ecale Inlerval ; 1 hPa { The Fitth Estimate }
Incraasing Pressure
[Apabed Prassure (nPa) | 957.13 | 06877 | 980.13 | 980,56 | 1001.26] 1011.35] 10z2.10] 103261
UUC” Indication (hPa) 960.0 970.0 980.0 990.0 [ 1000.0 | 1010.0 | 10200 m
[Eror wear 287 | 120 | 443 | 05 [0 | 261
Deorsasing Pressuns
[Aoghed Pressurs (nPa) | 109267 | 102164 ] 101008 ] 1000.82] o90.20 | 97952 | w6e.s8 | w717
UG Indication (nPa) | 1030.0 | 1020.0 | 10100 | 1000.0 | 9e0.0 | 980.0 | e70.0 | e0.0
[Eroripar 261 | 1#a | oss | oe2 | o0 | ods | 152 | 2

The unceriainty of measurement was + 0.25 hPa
* UUC = Unit Uneter Calibration

The reported uncertainty of was based on ty mrudtiph
by @ coverage factor k= 2, providing a level of confidence of approximately 85 %.

Atmospheric Pressure: 1007 mbar -
Procedure used:  The calibration was conduciad by direct comparison method against Pressure Measuring Instruments.
Standard according to callbration procedure CP-P10, using " DKD-R 8-1 ; Callbration of Pressure Gauges " as
a guidehnes.
n, i i
1.Reference standards instruments -
Instrument Modal SerialNo,  CertlficateNo.  Dua Dats
1) Standard Barometer DP4z 1422505046 MP-0D34-23 03 May 2024
2.This instrumant was Installed In vertical crientation and center of the dial was used as the refarence level.
3.This result of calbration was made on requested at the point specified by customer.
4.This result of calbration instrument was in absokite pressure.
5.This instrument was used clean alr as prassure madia,
6.The certificate is valid cnly 1o the em calibrated on dale and place of cabbration.
7.This Cartfication is traceable to the International System of Unil maintained through.-
-National Institute of Metrology Thalland (NIMT)
Callbrated by :  Suksan Khankasw Approved Signator
lssuoDate: 23 April 2024 [ 1Phalinea Prabpaipal
[ 18ura Suwannasi
[v] Attapol Panisach
' '
wenenslupaun wnanslumuny
TECHNOLOGY PROMOTION ASSOCIATION (THATLANDJAPAN) ko
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION ANDTESTING SERVICES m", 7
53444 PATTANAKARN ROAD 50118, SUANLUANG, SUARLUANG, BANGKOK 10330 770
TEL 0-2717-3000- 24 FAX 0271959484 e G- T T PORE
1=
A : : Cert. No.: 24H753
Certificate of Calibration
Result of Callbration:- Without Adjustment
Equipment : Olal Thermo-Hygrometar Function: Humidity Measurement.
it vt Borigo mme::mr nol“rlnlwlm«:ﬂ::;«h:h:;nhﬂ.
oxc o priot vartian approval o "
Model : - Corporate Services 3 Equipment Calibration and Testing Services. Rafeance Standard wue Uncertainty
Temperature Humidity Reading Efror of Measurement
SerlalNo.: - (c) (HRH.) (%R.H.) (%RH.) (£%R.H.)
1D No.: UAEANV. 12712550 250 40.1 43 29 16
Condition As-Recelved: Used liem 250 60.0 60 0.0 1.7
. X z 1.8
Recelvad Date: 05 April 2024 20 o by =1
Callbration Date: 10 April 2024 ibration:« Without Adjustment
to 16 April 2024 lon: Temperature M ent,
Reference: 2404-0247TWSC Submitted by; United Analyst and Engineering Consulant Co. Lid. Function: @ easurems
Amblont Temperature: (25 £ 3 ) °C Standard uucr Uncertainty
Ralative Humldity: (50 + 70) % ey decmall AL Bt Roack Temporature  Reading Emor of Measuremant
Bangchak, Phrakhanong. Bangkok 10260 ) cc) c) (+C)
20,014 200 0.014 0.72
Procsdursuasd:  Callbriion woro corduclad siig ln-house caliuralon peocadurs CA-H02 acoording ko compariton 26,003 250 0,033 072
with standard chilled mirror sensor for humidity measurement function and comparison with standard 30.010 30.0 0.010 0.72
probe for function Into humidity / temperature chamber, st A gt A
Cendition of this result of calibratian 40.012 s 0512 07z
5 L :
1.Rafersnce standards instruments % G indiar don
Instryment Model Sarial No, Cortificate No, The reported uncerainty of measurement was base on standard uncartainty mukiphed
1) Chilled Mirror Hygrometer Dew Master 447130 21656 02 Aug 2024 by coverage factor k = 2,00, providing canfidence level approximalely 95%.
2) Handheld Thermometer With Sensar 1821 ASAI30 2311238 16 Oct 2024
2.The certificate Is valid cnly to the em calbrated on date and place of calbration. 0o~
3.This Certification is traceatla o tha Systam of Unit maintained throughy-

<Thunder Sciantific Corporation. NVLAB Accreditation No. Calibration 200582-0
~Technology Promation Association (Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waswwanjua Approvad Signatory :
lssusDate: 1B April 2024 [ ] Chakiit Waswwanua

[¥] Viporn Tantiyawutti
[ 1 Unnopphol Harachai

ionanslaimus
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i?! g United Analyst and Engineering Consultant Co., Ltd.

3 5o Udomsuk 41, Sukhumvit Road, Bﬂ-nrMPmlknmm wﬂllm

ME United Analyst and Engineering Consuitant Co., Ltd.

3 Soi Udomsak 41, Sukhumit Road, Bangehak, Phrakhanong. Banghok 10260

SRR TN T i3 ,.... Tel. 0 2763 2828 Fax 0 2763 2800 com Mt Tol, 0 2763 2828 Fax 0 2763 2800 www. om E-mail:
 MULTI-POINT GAS TEST REPORT S TAERTE " MULTI-POINT GAS TEST REPORT e T o
TestDate  :Nov 13,2023 | TestDate  : Nov 13,2023

I ||
Equipment : _GasAnalyzer(NO)  Modal: LY (M ST SO IE IS Equipment : _GasAnalyzer(NOl)  Model: E R e AT e )
Manufacturer:  Thermo Scientific Serial Number: 1191503036 2 Vtead 31 Thermo Sclentific i £ 1191503037
Standard Gas Concentration Dilutor Detail | standard Gas Concentration Dilutor Detail
Sulphur Dioxide (503} PPM  Manufacturer : Thermo Sclentific Sulphur Dioxide (502) PPM  Manufacturer Therma Scientfic
Nitric Oxide (NO) PPM  Model L AL R Nitric Oxide (NO) PPM  Madel: 1460 :
Methane (CHs) PPM  Serial Number: 1180540071 FAr Methane (CH) PPM  Serial Number : | 1180540071
Carbon Monoxide (CO) Carbon Menaxide (CO)
Cylinder No. : Cylinder No. :
Expiration Date © Expiration Date :
LT ARt Multi-point gas testdata AT, AR o TR __ Multi-point gas test data S T e
Reference Value (ppb) ‘"“"'(:;:;"""’ Difference Error | Percent Error|  [% Error ] Reference Value (ppb) ‘“"":::E;"’"" Difference Errar | Percent Error | [% Error ]
svel Zero 0.0 0.7 70 070 .70 07 0.70 .70 71
evel 20.00% 100 100.9 .50 0.8 0,69 100.7 0.70 0.70 7
evel |40.00% 200 2007 70 0.35 35 200.8 0,80 .40 E
evel 60.00% 300 3011 .10 0.37 37 300.0 300.8 0.80 0.27 ¥
Level 80.00% 0 300.0 .50 0.00 50 0.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppo Average Diference (%) ] Remark : Measuring Range 500.0 ppb Average Difference (%) 0.1
“Acceptable Limit 5% “Acceptable Limit 5%
Multi-Point Gas Test Chart | Multi-Polnt Gas Test Chart ]
450 | 450
400 400
350 e ) 30
300 e 300
250 250
E 200 + ?7 200
£ 150 £ om
2 R
50 50
o o =
0 50 100 150 200 250 300 3% 400 450 o 60 10 150 200 260 00 I 400 450
Refereace vaie [ppb) Referance value (ppt)
Approve by
wlBnnd NN, B0, O < B <
Page ot lenenslamuny poge 1011 \nenslumuny
iﬂ } % United Analyst and Engineering Consultant Co., Ltd. 1/ } % United Analyst and Engineering Consultant Co., Ltd.
3 Sai Udomsuk 41, Sukhurvit Foad. meauwwm 3 Sol Uomsuk 41, Sukhumwit Road, Bangchak, Phrakhanang, Bangkok 10260
i Tol, 0 2703 2878 Fax 0 2763 2000 cor Cimmvi v s e Tel. 0 2763 2826 Fax O 2763 2800 com E-mad. com
e B W 7
Test Date  :Nov 21,2023 TestDate  :MNov 21,2023
Equipment: | Gas Anakyzer (NO3) Model : 42 Equipment : Gas Analyzer (NO3) Model |
Manufacturer: | Therma Sclentific Tos Serial Number : 1201497724 Manufacturer : | Thernme Sclentific ___ Serial Number :
 Atandard Gas Concentration I Dilutor Detail
Sulphur Dioxide (502} 4458 PPM  Manufacturer : Sulphur Dioxide (S0z) PPM  Manufacturer : Thetmo Sclentific
Nitric Oxide (NO) _ PPM  Model: 3% Y Hitric Oxide (NO) PPM  Model: [ s
Methane (CHs) - PPM  Serial Number : 1180846071 Methane (CHa) PPM  Serfal Number - (1180540071
Carbon Monoxide (CO) Carbon Mmoxlde (co)
Cylinder No. : 0 L Cylinder N
Expiration Date : |20 21,2024 Enpimuon Date
| TR LA _ Mubi-point gas test data [Ty = mﬂmmmﬁ"w’ AT DT
‘ Reference Value (ppb) '"""i;;:;"’"’ Difference Error | Percent Error| [% Error] || | ‘"""'(;;:;"’"' Difference Error | Percent Error | [ % Error ]
| [Leve zero 0.0 0.8 0.60 20 0.80 | 0.0 0.7 20 7t 7
| [Level 20.00% 100, 1010 100 .99 0.59 | | 100, 100. ] £ .60
| [Eeve 40.00% 200, 200.7 .70 35 .35 200, 200. 20 K XD
Level £0.00% 300, 300.8 0.60 27 ¥ | 300, 300, %0 3 3
| [Ceve 80.00% 001 400.0 n.oo 00 0.00 | | 0. 400, 00 50 .00
Remark : Measuring Range 500.0 ppb verage Diference (%) .48 | Remark : Measuring Range 500.0 ppb Average Difference (%) 040
| “Acceptable Limit + 5% sAcceptable Limit + 5%
0 Muﬂl-vnlmGlsTu\chanl . Mum-l‘dmcas'rutchan!
= 400 400
2 ko E 350
300 00 =
20 20
200 200
| E- 150 E- 180
2w 2
50 %
o ]
0 £ 100 150 200 250 300 %0 400 450 o 50 100 150 200 250 300 350 400 450
Refetence value (apt) Reference value (ppt)
==
Calculate by Apprave by calculate by
Bl N1 BORR
Page 10f 1 mnm'ﬂumuqu Page 10f 1 mnmﬂumuqu




Airgas A United Analyst and Engineering Consultant Co., Ltd.
o A Lo curngy 1044 i ssa-wnmmnmmhm&rWum

Covmin v TOA 0 2763 2628 Fax 0 2763 2600

- o + - 4 | MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS | :
~ - o] - - Test Data  : Nov 3,2023
Grade of Product: EPA PROTOCOL STANDARD |
sstomer AIR LIQUIDE (THAILAND
Equipment: Gas Analyzer (503) Model : 43 TEETH
Manufacturer: ThermoSCIENTIFIE ~~ Serial Number: [oMaeyoes " T T
oK A2 HALN cation Tiska i Standard Gas Concentration e Dilutor Detail
Expiration Date: _Jul 06, 2031 Sulphur Dioxide (502) H58 Manufacturer : Therme SCIENTIFIC
—— o - . Nitric Oxide (NO) 4594 PPM  Model 1461 715l
b 0 Methane (CH:) - PPM  Serial Number: 1180540071 3
. Carbon Menaxide (CO) 984.8
Cylinder No. : EBO143262
ANALYTICAL RESULTS Expiration Date : 3un 24,2024
Component Reques ted Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Cates e et
: s . ; Reference Value (ppb) PercentError| (% Error ]
"' a1 [ [0 0 070 70 7
evll 2 [20.00% 00.0 0. 0.90 .89 [F
evll 3 [30.00% 200.0 700, 0.60 .30 3¢
CALIBRATION STANDARDS evd 1 [60.00% 300.0 00, 0.00 2;- ¥
Cybasur No___ Concentration Uncerainty __ Expiration Date Leval 5 [80.00% 300.0 H00. 0.00 00
T . 304 2031 Remark: : Measuring Range 5000 ppb “Average Difference (a_s; 43
4033 sAcceptable Limit = 5%
b Multi-Point Gas Test Chart
# 450
400
g P
i 300
E o=
YTICAL EQUIPMENT i 33
InstrumentMaksModel Analytical Principhe Multipoint Calibration
R i 3 P e
5 ULTRAY 1.C2 ol
[ 0 100 150 200 250 300 0 400 450
Reference valus (apb)
—— Anabyzer Dislay
Calculate by Approve by
Appruvm for Ratease Paget ot 1 = =
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onem3lumunu
United Analyst and Engineering Consuiltant Co., Ltd. @J/EE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomauk 41, Sukhumvit Road. avwmmwsmm|m
T i Tel, 027632626 Fux 0 2763 2600 www. com E-malt com oo sosmuer s Tol. 0 2763 2628 Fax 0 2763 2600 xom
| MULTI-POINT GAS TEST REPORT i
} Test Date  Nov 3,2023 = Test Date  : Nov 3,2023
|
Equipment : Gas Analyzer (50;) Model : Equipment : Gas Analyzer (502) Model : 43 g
Manufacturer : | Thermo SCIENTIFIC Serial Number : 37 Manufacturer : Mmﬁ Serfal Number: | 1200806875

 Standard Gas Concentration L Dilutor Detail
Sulphur Diexide (S0z) | Therma SCIENTIFIC Sulphur Dioxide (50z) Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 148 P : Nitric Oxide (NO) Model : TR
1180540071 Methane (CHi) Serfal Number : 1180540071
Carbion Monoxide (CO) 9848
Cylinder No. : [ EBOL4:
Expiraton Date :

PercentError| [% Error] || “"""(;;:;""" Difference Error | Percent Error|  [% Error )
.50 .50 | 11 1.10 L10 1
.70 .70 100.8 0,80 0.79 78
X .45 X 2009 0.90 0.1
2 23 ¥i] 3010 1.00 0.3
X .00 .00 300.0 0.00 0.00 X
age Diference (%) 38 Tverage Diffesence (%) X
shcceptable Limt £ 5%
i-Point Gas Test Chart
. . Multi-Point Gas Te!
400 400
2 = g 220
E 300 i 00
H ;?; el s e
150 % 10
% 100 2 =
50 @
0 o
o % 100 150 200 %0 200 0 400 450 0 «0 100 1%0 00 % 00 0 400 450
Reterence value ippb) Reterence value (3pb)
Calculate by Approve by . Calculate by Approve by
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United Analyst and Engineering Consultant Co., Ltd.
3 Boi Udomauk 41, Sukhumvit Read, Bangchak, Phrakhanong, Bangkok 10260
nwn Tol 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT _‘

|
| Test Date  : Nov 9,2023

Equipment : G ___ Model: L A

Manufacturer: | Thermo SCIENTIFIC Serial Number ; 1200506876 el
| Standard Gas Concentration Rilutor Detail

Sulphur Diexide (50) | 44,68 PPM Manufacturer ; Thermo SCIENTIFIC

HNitric Oxide (NO) 45.94 PPM Model 138l JiTeas

Methane (CH) = PPM  Serial Number: (1180540071 P

Carbon Monoxide (CO) |

Cylinder Ne. : EB0143262

Expiration Date | _Jun 24,2024

Multi-point gas test data

"'""[;:';'“"' Difference Error | Percent Error|  [% Error ]
0.6 .60 60 .60
100, .50 .50 50
201.% .90 .94 .94
300, .80 27 ¥
X X 400, .00 .00 ,00
Remark ; Measuring Ranga 500.0 ppb Average Difference (%) X
‘Acceptable Limit + 5%
B, s Test Chart
400
30
; i o
e 250
2 e
% 150
< 100
%0
0 2
o 50 100 160 200 25 300 0 400 450
Reference value (ppbl
|
Page tat 1 onenslumuRy

Abrgas Specialty Gases

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

THAILAND

3
02 NO NOX 502 BALN
E_)wlmhﬁn Date: Jul 06, 2031

ANALYTICAL RESULTS

Component Requested Actual Protocol  Total Relative
Concentration _ Concentration Method  Uncertainty

CALIBRRATION STANDARDS
Concentration

Uncertainty
T o

ANALYTICAL EQUIPMENT
Analytical Principhe Last Multipoint Calibration
Gl x ]

AN

Appravad for Release Page 1ol 1
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m United Analyst and Engineering Consultant Co., Ltd.
3 S0l Udomeuk 41, Suhurvit Road, Bangehak. Phrakhanong. Bangkok 10260
o ruw sememt ures Yol 0 2763 2628 Fax 0 2763 2800 E-mal

MULTI-POINT GAS TEST REPORT
TestDate  :Dec8,2023

| Standard Gas Concentration
Sulphur Dioxide (502) 44.58
Nitric Oxide (NO) 4554
Methane (CHi) =
Carbon Monoxide (CO) | 8848
Cylinder Ma. : | EBO143262 =
Expiration Date (unz020
|
|
| Anaty (I:w:;' 3 | Difference Error | Percent Error|  [% Error ]
[ 07 7 07 7
| 10, 108 0 74 X
| i 07 7 4 X]
30.0 306 .6 .0 2.0
| 0.0 0.0 0 0 0.0
Remark : Measuring Range 50.0 pam Average Difference (%) 269
Acceptable Limit & 5%
50
E 400
£ g
-1
; 8
-3
0
a 50
|
|

Calculate by Approve by
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MEE United Analyst and Engineering Consultant Co., Ltd,
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Pheakhanong, Bangkok 10260
o 1y commasn nente | Tol. 0 2763 2828 Fax 0 2763 2800 E-mail: com

1' ; ~ MULTI-POINT GAS TEST REPORT y TR |

| TestDate  :MNov 13,2023 |

Equipment : |GasAnabzer(CO)  Model:
. Sclentific Serial Number :

 standard Gas Concentration I
Suphur Dioxide (50:)  [4488° 7" PPM  Manufacturer: _Thermo Scientific
Nitric Oxide (NO) 4594 PPM  Model: {1460
Methane (CHy) = PPM  Serlal Number 1180540071
Carbon Monaxide (CO) PPM
Cylinder No. : _EBO143262
Expiration Date : Jun 20,2024
: _ Multi-point gas test data L
Reference Value (ppm) “"""::;2‘)"‘"" Difference Error | Percent Error |  [% Error ]
Level 1 }grl 0.0 .9 .5
Level 2 120.00%: 10.0 10.7 L7
Level 3 [40,00% 20.0 20.8 .8 i ;
Level 4 60.00%: 30.0 30.9 .9 X X
Level 5 80.00% 4.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 264
:Acceptable Limit £ 5%
Muli-Point Gas Test Chart |
50
400
]
- 208
H 7
H
o
0 50
Refarance valus (ppem)
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A

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 41, Sukhumvit Road, Bangchak. Phrakhanong, Bangkok 10260

e e e Tol. 0 2763 2828 Fax 0 2763 2800 E-mail com
MULTI-POINT GAS TEST REPORT
TestDate  :Nov 13,2023 |
|
3 |
: Gas Anahyzer (CO) Model : L] S
Manufacturer: | Thenma Scientific Serial Number:  CMOS140004
| standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50:) 44,68 FPM  Manufacturer : Thermo Scientific
Nitric Oxide (NQ) 45.94 PPM  Model: 148 S
Mathane (CHy) - PPM  Serial Number _uisos0071
Carbon Monexide (CO) FEM
Cylinder No. : (EB0143262
Expiration Date : Jun 20,2024
! 2 _ Multi-point gas test data ]
Reference Value (ppm) ”'""'::;:;""" Difference Error | Percent Error |  [% Error ]
el Zero 0.0 s 8 i X
el 20.00% X 7 .7 £ (X
evel 140.00% X K K .3 4.3
evel 60.00% .7 ¥ X 2
evel 80.00% .0 | 0.0 [X
Remark : Measuring Range 50.0 ppm Average Difference (%) 79
“Acceptable Limit + 5%
Multi-Point Gas Chart
o
400
2 E
5 1
2
o
0 0

ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomauk 41, Sukhumyit Rload, Bangchak. Phrakhancng, Bangkok 10260
mail

oo ctuun s Tol. 02763 2828 Fax 0 2763 2800 [=

Comebn et o |

I MULTI-POINT GAS TEST REPORT {
| {
itutm 1 Dec 18,2023 |
. 5
Equipment : _ Gas Analyzer (CO) Model B, T (et o i it b O
: ITh centific . SerialNumber: (1182620020 =
Suphur Dioxide (50;) | 44.68 PPM Manufacturer : _Themo Scientife
Nitric Oxide (NO) 4594 PPM  Model 6
Methane (CH) == PPM  Serial Number | 1180540071
Carbon Monoxide (CO) PPM
Cylinder No, © EB0143262
Expiration Date : 20204
Reference Value (ppm) Analy t“'m:')"‘" Difference Error | Percent Error | [% Error]
.0 .7 0.7 .7 0.7
X .9 09 .3 8.3
0, 7 0.7 F 34
0.1 0.7 0.7 .3 23
.| 0.0 0.0 0.0 0.0
50,0 ppm Average Difference (%) 2.92
:Acceptable Limit + 5%
Test Chart
50

Analyzer Display(ppm)
=
2

202!

Ncw“fm

Page 1 of 1
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Customer

Part Nurnber
Cylinder Number
Laborak
PGVP Number
Gas Code

Airgas Specialty Gases

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
AIR LIQUIDE (THAILAND,

LTD

EDSNIO1E1EAQD14 Rafarence Number  160-402772205-1
Cylinder Volume 144 0 CF
Cyhrer Pressure 2018 PSIG

A12023 Vaive Outiet 650
Certification Date  Jul 082023
Jul 06, 2031

ANALYTICAL RESULTS

Compenent Requestod Actual Protacol  Total Relative
Concenlration __ Concentration Mothod __ Uncertainty
1600 PP - 0.9% NIST Traceaths
1000 PPM - 0.9% NIST Traceable
160.0 PP Tracati
BOM MONGXIL 2000 PPV i
CARBON DIOXIDE 8000 % 2 Tracesth
NITROGEN Balance
s

CALIBRATION STANDARDS

Cylinder No Concentration Uncertainty Expiration Date

90.36 FPM HITRIC QXIDE/NITROGEN
100 19 PPM NITRIC OXIDEN EN
.52 PPM NITRIG DX GEN
15.01 PPM RITROGEN DIOXIDE/AIR
OXICEMNITROGEN

Jan 04, 2031

% CAR| ROGEN
minence s Bun GMIS used = B0 b 47 958 561 5471 of B mombyie

ANALYTICAL EQUIFMENT

Analytical Principle Last Multipoint Calibration

1

| [t

2
Approved for Release Page 1ol
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THA! MFTEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by © Calbration & Test Section : Mateoroiogical instruments Bureau

Date of issue 13 March, 2024

Cbject Wind Speed & Wind Diroction Data Logger

Manufacturer SCARLET/TECH

Mig Gode

less Rex 2111DR0041

Wind Ser 2111070041

Customer Unitad Analyst and Engineering Consultant Co. Lid

B Soi Udomsuk 41, Sukhumvit Road

Bangchak, Prakanong, Bangkok 10260

o

Catibration Condition

Temperature C Ba

ometric Press.

NATIONAL STANDARD WIND TUNNEL

ry No.8390/84 Wet No

r No.918802

ter Vaisala Type PIBZ;

ot Vassala Trpg®]

(Authdrised Signatocy)!
| fop b el




THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 119724

13 March, 2024 Pago : 2 of 5
Standard HOOK OAGE 1. 1425 | TESTED ANEMOMETER
Ultrmsanic Ancmermeter | Freswure | Vasumee | Velocky Veloclty Correction
s e 00 | b 00 | VSO mec e
100 3 " - 10 000
i . . . 10 0.62
500 B . 50 0.00
704 - 10 0
9.02 - . 89 012
1102 - . e 002
1300 - . E 136 0.01
1501 149 Gl
1702 . . 170 o0
2002 - . 00 0.0
Wind Aloft Platting Bourd
US DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o 0
290 80
180 | 180
270 |

Calibrated by MmPﬁL

Mr. Watcharapol Subwat

Mechanical Engineer

THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 119724

13 March, 2024 Page : 3 of §
Standard Barometer Tesied Barometer Carmection

Preasure Prassure mbae

1006 50 1000 [:E )
0045 1009
1010.10 1010
013

011 0.4¢

1012 016

012 006

1013 0D4

1013 018

1013 am

101320 1013 020

101344 1014 056

1013.84 1014 099

101419 1014 019

101508 w06 004

1016.23 1016 023

101564 018 0%

101623 1015 on

01287 1013 013

101363 1014 Qar

Average

.

Calibrated’ by N
Mr. Watcharapal Subwat

Mechanical Engincer

wnenslimuny

THA! METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangos, Bangkok 10260 Tl 081-454-2804,0-2399-0469

The Result of Calibration

Centification No. 119/24

13 Mareh, 2024 Page : 4 of §
Standard Barometer Tested Barometor Correction
Prassure. Pressurs mmHg
75126 787 025
75118 14 015
T57.64 58 0.3
8827 58 L2
758.66 ] 088
TEB B TS 0.06
T50.11 ] on
T50.84 T80 1
75005 Te0 Q.05
™ery e 027
750.96 Te0 004
160.14 Te0 o
760.42 ™ 058
760.70 81 030
208 ez o
78224 ez o
818 62 021
76148 o 048
75071 T8 0.2
Te028 Te0 ()
Average

Calibrated by NG*}GMFL

Mr. Watcharapal Subwat

Mechanical Engincer

wonslimugy

THAT METEOROLOGICAL DEPARTMENT
@ 4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-1399- 0469

The Result of Calibration

Certification No. 119/24

13 March, 2024 Page : 5 of §
Standarg Tomporaturs Sensor Reading
Tamp Reading Cortection
© © ‘c
451 45 o
02 0 0z
154 16 04

Calibrated by \ -

Mr. Watcharapol Subwat
Mechanical Engineer




THAT METFOROLOGICAL DEPARTMENT
@ 4353 Sukhumvit, Bangna, Nangkok 10260 Tel. 081-454-2504,0-2399-0463

Calibration Certificate

Issued by @ Calibration & Test Section : Meteorslogical Instruments Burcau

Ducoflssue 12 February, 2014 Cerification No. (9824
Page : 1 of §
Objeat Wind Speed & Wind Dirocion Do Logger
Manufacturer SCARLEV/TECH
Type w21
Mig Code Wirgiess Receer 21110R0062
Wind Sensor 2111070062
Customer H United Analyst and Engineering Consultant Co.Lid

81 50! Uoomsuk 41, Sukhunwit Rosd,
Bangchak, Prakanong. Bangkok 10260,

Calibration Conditon . Temperature 251 °C  Barometric Prossure 10085 hPa

NATIONAL STANDARD WIND TUNNEL * Wind Aloft Piotting Board

: Micromanomelar  Theodor Friscrichs FCO14 Serial No 8310119 1 HOOK GAGE NO 1424

NLST. Test Reference Number T31/241460 Sunaand Vielocky at 20 - 30 misec

Ultrasonic Anemomater Model DA-850-3TV (sersor TR-G0AH)

Serial Number 110730029 (senscr 120620586)

JAPAN QUALITY ASSURANCE ORGANIZATION Stancard Velocity 8t 0 - 20 misec

STANDARD THERMOMETER : Theodor Friednch . Dry No B390/94 Wel No. B388ved
o810, 10410 B45 Sonal No. 02848067 : Tharmoschneider No.018802

STANDARD BAROMETER Digital Baromater Vaisala Typa PTB220 No. V1220018

@ Baromeler Vaisala Typ 1%
Calibraled by : w &uf : 4
M:. Watcharapol Subwat Mr. Pig

Mechanical Engineer

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-1804,0-2399-0469

@ THAT METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 09524

22 February, 2024 Page : 2 of §
Standarg HOOK GAGE NO. 142§ TESTED ANEMOMETER
Utrasonic Ancmametar | Prossare | Vacurmm| Velocity Velecity Correction
miec e 10 | et 100 | oo mis mivee
100 - - - 1 0.00
102 . - 1] oo
500 * . . 30 0.00
704 - . . 70 0.0¢
[T - . . 90 0.02
102 - - 1o [
13.01 ¥ g - 130 (2]
1501 - - 150 001
17.02 - . . 169 0.12
2002 . - 199 0.2
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
'WIND DIRETION TESTED WIND DIRECTION
0 ]
a0 80
180 180
Fx]

Calibeated by th‘uf"-

Mr. Watcharapol Subwat
Mechanical Engincer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 09824

22 Febwuary, 2024 Page : 3 of §

Standard Rarometer Tasted Baromatar Comactcn
Prossure Pressre mbar
101084 o £«
101060 1010 080
1.7 1012 09
101217 012 017
101221 1012 031
101225 1012 0z
10279 1013 a2
101295 102 088
101252 1014 Qa8
w014 18 1014 018
101579 1018 o
1018.02 1016 ooz
101586 1016 oM
101569 1015 ]
1011.51 1012 048
101180 1012 00
101208 12 006
101281 1013 o
0132 1013 022
101348 013

Average

Calibrated by “M\

Mr. Watcharapol Subwat

Mechanical Engincer

@ THAT METEOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bangna, Bangkok 10260 Tel D81-454-2804,0-2399-0469

The Result of Calibration

Certification No. 098724

22 February, 2004 Page : 4 of §
Standard Barometer Tested Daromater Correchion

Pressure Pressure. mmHg
5819 758 0w
sam ™ 0.
Tea.ne % 0.18
T88.19 % 0
b 50 0
75028 5 s
15085 T80 Q3
.77 T80 a4n
e T80 020
T068 T80 08
T81.90 ez 410
ez 08 e a08
76196 w R
78183 re2 an
158,60 ] a3
5880 ™ 008
a1 ™% 01
rse.87 Teo 0%
TS89 0 002
TE0.18 oo

Calibrated by

Mz, Watcharapol Subwat

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

‘@ 4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081454-2504,0-2399-0469

The Result of Calibration

Certification No. 09824

22 February, 2024 Page : S of §
Standard Tompaaturo Sensor Reading
Tomp. | Reading Carmecion
c © c
452 48 02
%03 £l [5]
158 1% 08

Calibrated by N-‘*

Mr. Watcharapol Subwat
Mechanical Engineer

wnenslairauny

THAT METFOROLOGICAL DEPARTMENT
4353 Suklumvit, Bangna, Dangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

Issued by . Calibration & Test Secton . Mateorological instruments Bureau

Date of lisue 13 March, 2024 Certification No. 121724
Page : | of
Objeot wind Epead & \Wind Direction Data Logger
Manufacturer SCARLETITECH
Type WL-2Y
ki Code Wiraloss Recervel 2111DR00S8
Wiridl Sensor 2111070058
Custome: United Analyst and Engineering Consultant Co.,Lidl.

81 Sol Udomsuk 41, Sukhumit Road,
Bangchak, Prekanong, Bangkok 10260,
Calibraion Gondition © Temperature 251 °C  Barometric Pressure 10119 hPa

NATIONAL STANDARD WIND TUNNEL Wind Aloft Piotling Board
Micromanometer  Theodor Fradnchs FCD14 Senal No 6310119 HOOK GAGE NO 1426
N1ST Test Reference Number 7317241460 Stancera Velooty st 20 - 30 misec
Ultrasonic Anemameter Model DA-850-3TV {sensor TR-00AH)
Serial Number 110730020 (sensor 120629586)
JAPAN CUALITY ASSURANCE ORGANIZATION Standard Velocky 8t 0 - 20 misec
STANDARD THERMOMETER Theodor Frisdrich . Dry No.8390/84 Wet No. 8380/94

tosto. testo B45 Seral No. 02848057 Tharmoschnaider No.918802

STANDARD BAROMETER : Dighal Barometer Vaisals Typs PTB220 No, V1220015
@\ Baromater Vaisala T "

Calibrated by : &M 5:;?&1 /ot

¢
Mr. Watcharapol Subwat M4 Pisoad Bromsut

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT
@ 4353 Sukhumvit, Bangns, Rangkok 10260 Tel. 081-454:2804,0-2399-0469

The Result of Calibration

Certification No. 12124

13 March, 2024 Page: 2 0f §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Uhtrasonic Anemometer | Pressure | Vacumm| Velocty Velacity Correction
misec et | wheio | mifses misec mike
1o - = “ 1o 000
3,02 . . = 0 002
5.00 - - » 50 000
7.04 - - . 70 0.04
90 . 59 0.12
102 - . - 1o e.02
1300 . . % 13.0 0.01
1501 . . - 150 001
17.02 - . . 170 002
2002 - - - 199 012
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL!
WIND DIRETION TESTED WIND DIRECTION
o ]
80 80
180
270

Calibrated by : i’b

Mr. Watcharapol Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 121724

13 March, 2024 Page : 3 of 5

Standard Burometer Testod Baromeler Correction
Pressuro Prassure mbar
1006 58 1000 (2]
100045 1010 055
1010.10 1010 aw
1010.04 10 008
101148 o 046
01484 oz 016
101206 w0z 0.00
101304 1013 0.04
101316 1013 0.18
101289 1013 LED
101320 1013 [F4]
101344 1013 044
101381 1014 a1
101419 1014 o1
10696 1018 oo
0men 08 o0n
101584 1018 084
101523 1018 0z
101287 1013 a1
101363 1014

Average
Calibrated by : }'&i
Mr. Watcharapol Subwat
Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Cedtification No. 12!

13 March, 2024 Page : 4 of §
Standard Barometer Cormuction
mmHg
0z
014
Tor.ee rea 0.8
158 21 58 0z
752 86 758 088
TEA A 158 am
18391 ] ot
76384 T80 0.8
75D 95 T80 008
%013 0 Ery
756.96 e 04
76014 760 oM
76042 761 058
%6070 81 0%
82.03 782 6o
8224 b3 oM
8170 e oz
8148 762 052
T 760 0
78028 780
Avernge

Calibrated by Hﬂ"ﬂ‘nﬂ?@\.

Mr. Watcharapol Subvwat
Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

A353 Sukhumyit, Bangua, Bangkok 10260 Tel 081-454-2804,0-2399-0469

The Result of Calibration

Centification No. 121/24

Page i S of §
i Stardarg Yemparaturs Sevwor Reading
i Temp Resdig Comsction
L c ‘c c
51 o 1
032 2 02
154 1o 08

Calibrated by :
Ha'b'm'rék

M1, Watchanpol Subwat
Mectanical Engineer

wnerslaimuny

THAT METEOROLOGICAL DEPARTMENT
4353 Sukbunvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Tost Section : Meteorological instruments Buresu

Dale of lssue 22 February, 2024 Cenlfication No, 09724
Page : 1 of 3
Objact 3 Wind Speed & Wind Direction Data Logger
Manufacturer SCARLET/TECH
Typa : WL-21
Mfg Code $ Wirelass Receiver 21120R0065
Wind Sensor 2112070065
Customer United Anatyst and Engineering Consutant Co .Lid

B1 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260
Calibration Condition : Temporature 264 °C  Baromatric Pressure 1000.8 hPs

NATIONAL STANDARD WIND TUNNEL Wind Aloft Piotting Board
Mictomanometor  Theodor Friedrich FCOT4 Senat No. 8310110 ; HOOK GAGE NO 1425
NJST. Test Reference Number 731/241460 Slancang Veachy 8l 20 - 30 rvsec
Ultrasonic Anemometer Modal DA-850-3TV (sensor TR-Q0AM)
Serial Number 110730029 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGANIZATION Stanciena Velacty a1 0 - 20 misec
STANDARD THERMOMETER Theodor Friednch : Dry No.B380/84 Wet No. 8380/94
testo, lesto B45 Serial No. 02848057 : Thermoschnesder No.818802
STANDARD BAROMETER Digaa! Earometer Vaisala Type PTB220. 1220015
“ Digta) Baromater Vaisala Tm@ﬁﬁ%q
Calibrated by N‘ g / 4 S

Mz. Watcharapol Subwar

Mechanical Engineer

THA! METEOROLOGICAL DEPARTMENT
@ 4353 Suklhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2389-0469

The Result of Calibration

Certification No. 097/24

22 February, 2024 Page :20f 5
Standard HOOK GAGE NO. 1425 | TESTED ANEMOMETER
Ultrasenic Anememeter | Pressure | Vacunim| Velocky Velocity Carrection
" e 00 | b0 | misec mivec Misec
1,00 - - - 10 000
302 - . - 9 01
5,00 - . . 49 o010
704 . - 10 004
9.02 - . - 9.0 00
11.02 - . - 10 002
130 - . - 130 001
1501 - . . 15.0 00l
1702 - - - 170 002
2002 . . . 200 002
Wind AloR Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
1} o

24 90

180 180

21

Calibrated by I'kbm“k
Mr. Watcharapol Subwar

Mechanical Engincer




@ THAI METEOROLOGICAL DEPARTMENT

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

The Resuit of Calibration

Centification No. 09724

22 February, 2014 Page : Jof §
Standard Barometer Tested Barometer Corraction
Pressure mbar
101% 016
104 0e0
1011 )
0123 1012 on
1012 o
013 021
1012 08
1004 0.48
014 o0
s 101€ L2
101602 018 062
101588 018 014
101566 1015 0es
101151 012 €49
101180 1012 0N
101208 1012 [ ]
w0128 1013 a1
e 1013 0z
101349 1014
Average

Calibeated by M

Mz Watcharapol Scbwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 097/24

22 February, 2024 Page 4 of §
I Standard Barometer Tested Barometar Comection
| Pressurs Presoue g

75819 758 019

15801 758

75884 58 [+3.7]

e o "

760.20 i
T60.86 60 08

TEN5 62 410
T62.08 62 008
761.9¢ 762 o
76181 (] Q17
15866 %50

158.91 50 000
758.11 % an

T50.87 760 03
15098 60 Q02

T60.18

Calibented by : I‘h‘b‘ﬂrt

Mr. Watcharapol Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 09724

22 February, 2024 Page : 5 of 5
Standard Temparature Sensor Reading
Temp. Roadrg Corraction
‘c ‘c c
452 45 02
03 k] 03
158 16 02

Calibeated by 1 } )

Mr. Watcharapol Subwat

Mechanical Engineer

wonenslamuny

INNOX ATIVE INSTRU)

ALIBRATION LAK
ISROVATIVE INSTRIIENT €6 1T, HEAD GFFICE
13 MUK 13, 01X NTISAKORN || TAMBON BANU KAEC.

AMIHOE BARG RAMUT PRAKAN PRON INCE 1544 THAILAND

THL: (0K 2116 861 AN 150021167130

Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING Certifieate No - 24-ACT-077
CONSULTANT CO.LTD. Request No : Req 2024-1138
Address 81 Soi Udemsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement irem  Acoustic Calibrator Class !
Munufacturer SVANTEK Range - 94, 114 dB / 1000 Hz
Madel SV 354 Instrument Status - Used
Serial Number 73246
o UAE EFM.104/2561

Calibration Environment and Details

Temperature {23£27C)
Humidity 50220 %RH )
Barometric Pressure - {1013 £10.0hPa }
Received Dute 23 May 2024
Calibration Date 30 May 2024

Location of Calibration : LAB 1 Acoustic
Calibration Procedure  ; In-house method CP-ACT-02 bused cn IEC 60942:2017 Electroscoustics - Sound ealibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A SRO79 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability + This certificate providoes waceability of measurement to recognized national standacd, and 10 the

realization of the international System of Units (S1)
Nofe
The reponted uncenainty is based on standard unceriainty multiplied by the Coverage Factor k=2, providing a level of canfidence

approximately 95 %
litirated By ¢ rt Approved By :
Mr. Noppadon  Luangan Mr. Pacit Mathavom
Service Calibration Engineer Calibration Ergineer Supervisor
Isue Date ¢ 30 May 2024

et e et ADDEI IV

FAMTOBACT-C2 Rav. 01 b coned//23




INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE ISTRUMENT CO. 1T IFAD OFFI L

T4 1Y 501 YU STINAKUR! MBON BANG KABG

AMIPHOT ARG FLTSAMUT PRAKAN PROVINCE 1040 THAILAND

T 216 R AN, (BOR-Z116T10 o

Poge 2ol 2

Certificate No © 24-ACT-077
Request No - Reg-2024-1138

Sound pressure level Calibration Results : Without Adjustrien
Calibration Range Without Adjustment (dB) Adjustment (dB) ncertainty | Acceptance Nkt
(dB) Measured | Deviated value | Measured | Deviated value| (= dB) Class 1 (+dB)

94 4B/ 1000 1z 4383 017 . 0.13 0.25

114dB /1000 He 113.80 -0.20 . 0.13 025

Freguency of Sound pressure level

Culibration Range Without Adjustment Adjustment Uncertainty | Acceptance hmit
[ Mensored (Hz) | Devinted vahue | Measured (112) | Deviated value| (= %) | Class ) (+ %)
94 dB / 1000 Hz 1000,60 0.00 - 0.01 070
114 dB / 1000 Hx 1000.00 0.00 0.01 070

‘Fotul Hurmenic Distortion plus Noise of Sound pressure level (THDN )

Calibration Range Without Adjustment Adjustment Unrertainty | Acceptance Himit
(Hz) Measured (%) Menvured (%o} (%) | Class1(£%)
w4 dB /000 Hz 009 - 040 2.5
11468 7 1000 11z 028 - 040 2.5
Note :
Maximum-permitied
Funetion
Uncertainty of measurement
Sound pressurc level 01548
Frequency 0.20%
Total distortion+noise 0.50%

- Acoepmace Ent was IECHU3M2.3017 Clus |

Fodic the cabibeatse o

The calibration resws exclude the micrphoas volame comyction

End of Calibration

;
R e RS TR

FA-0H-ACTL0 Rew 01 s datell/i/23

INNOVATIVE INSTRUMENT CALIBRATION | AR
ISNOVATIVE INSTRUMINT O U710 HEAD OFFICE -

1135 100 13 SO0 SENTINAKORN 11 TAMBON BANG KAEC.

ACCHEOITED

AMPIE AN PIILE SAMIT FRAKAN PHON INGE 1440 THAILAND
VL 1660211648601 FAX 10211671 o
Page 1002

Certilicate of Calibration

Customer

Nume UNITED ANALYST AND ENGINFERING Certificate No - 24-ACT-077
CONSULTANT CO.LTD Request No : Req 2024-1138

Address 1 S0 Udomsuk 41, Sukbumvit Road, Bangehak, Prakanong,
Bangkok 10260

Unlt Under Calibration Details

Measurement item Acoustic Calibrator Class. 1

Manufacturer SVANTEK Range - 94 114 dB 7 1000 Hz

Maodel SV 35A tnsrament Staius Used

Serial Number 73246

D UAE EFM.104/2561

Calibration Environment and Details

lemperature (2322°C)
Humidity (50220 %RH )
Barometric Pressure (1013 £100hPa )
Recerved Date 23 May 2024
Calibration Date 30 May 2024

Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : Inhouse method CP-ACT-02 based on IEC 6K42:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Clibration
Saund Callbrator SV 354 K079 EEl 31 May 2024

THD Multimeter 2015 147765 NIMT 16 Januory 2024
Traceability “This certificate providoes traceability of measurement 0 recognized national standard, und 1 the

realhzation of the international System of Units (S1)
Note
The repurted uncertainty is based oa standard uncertainty multiplied by the Coverage Factor k-2, providing a level of confidence

approuimately 95 %

Calibrated By : ik Approved By : e
Mr. Noppadoa Lumngan Mr. Pacit Mathavem
Service Calibration Enginesr Calibration Engineer Supervisor
Issuie Dite : 30 May 2024
'

N PTT.Y T T

FA.708ACT.02 Rew 01 fsue datel/3/23

INNOVATIVE INSTRUMENT CALIBRATION | AT
INNOYATIVE INSTRUMENT 0 111 11EAD OFVH L

139 MOG 11 SO0USCNTINAKDRN 11 TAMBON BANG KA.
AMTEOR ILARG FHILT SAMETT PRAKAS PROVINGE 10540 THATLAND
TEL 6021650 | AN (SRR T118 TN

Certificate No -~ 24-ACT-077
Request No : Req-2024-1138

Sound pressure level Calibration Results : Without Adjustment
Culibration Range Withaut Adjustment (4B) ji (dm) i A
(du) Mensured Deviated value Measured Deviated value (+dD) Class 1(+dB)
94 dB / 1000 12 93.83 017 - . 0.13 025
114 dB 7 1000 Hz 1380 020 - - [RE] 025

Frequency of Sound presyure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance Nkt
(Ha) Measared (Hz) | Deviated value | Measured (11z) | Deviated value| (=%} | Class 1(%)
94 dB /1000 Hz 1000.00 0.00 # 0.01 070
114 dB /1000 Hz 1000.00 0.00 0.01 070

Total Harmonic Distortion plus Naise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustrment Uncertainty | Acceptance lmic
HD) Measured (%) Measured (%) (2%) | Class1(2%)
4 i 7 1000 He 0.09 - 040 25
114 dB / 1000 Hz 0.28 - 040 25

Maximum-permited

Funetion Uncertainty of measurement
Sound pressute level 0.15dB
Frequency 0.20%
Tetal distontion+naise 0.50%

Acceprance hosit was [ECE041. 2017 Clua |

End of Calibration

The resis relaned ony b e e

- e e SODETIRURY

FALTORACTY Rew 01 Istise dotaii/2

ELECTRICAL AND ELECTRONICS INSTITUTE
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
. 975 Moo & Bangpoo Industral Estate, Sor 8, Subhumit Road km 37 % A
ailiririn Phrae Sa Mueang Samut Prakan, Samut Prakan 10280 somitag ot

Tel +66 2709 4860 Fac +66 2329 0917

Certificate No.: CP20240328EA
Operation No.: CP2024080295

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT1 (Meter), 377B0Z (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
ID No.: UAE EFIM.035/2566

Custormer: United Analyst and Engineering Consultant Co. Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024

Issued Dat

28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

o

=z

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This reportveas prepared electronically using applicable slectronic signature. Prirting or copy of fle ate considerod o a copy of the document.
The reported uncertainty of measurement was based on standard uncertanty multiplied by a coverage factor (k)
providing a level of canfidence of approximately 95%. This certificate may not be repraduced other than in full except

with the priar written approval of the Electrical and El Institute, for Industrial

iaTe {BARTAYUAN

F-CAL-004 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA

Calibration Report

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA

Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(ciB)

288

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Welghting (dB)
A-weighting 286
C-weighting 284
Zaweighting 343

Function : 3. Acoustical signal tasts of fraquency welghtings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB

Daviation from warlous Frequency Welghting Response Curve

Frequency

C-Welghting A-Welghting Z-Weighting Acceptance Umits
(Hz) (dB) (cl8) (dB) (dB)
125 0.1 0.1 01 10
1000 0.0 0.0 0.0 £0.7
8000 -0.2 =0.2 -0.1 +1.5;-2.5

Equipment: Sound Level eter

Manufacturer: Larson Dawis (Meter), PCB (Microphone), PCB (Preamplifien)

Model/Type: LxT1 (Meter), 377802 (Mcrophone), PRMLXT] (Preamplifier)

Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)

1D No. UAE EFM.035/2566

Ambient Temperature: {(23x2)°C

Relative Humidity: {50 +15)%

Pressure: (1013 £ 1.5} kPa

Methed of Calibration :-

IEC 61672-3:2013.

1. Reference standards instrument :-

Model Serial No. Cert, No, Due Date
1)|S(andard microphene 4180 2787490 AA-1012-23 12 Hovemnber 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20200048EA 23 June 2025
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimetar BBAGA 9610014 CB20230200EA 15 November 2029
5)|Pressure humidity and PTU301 13950483 CL1-P240023 24 March 2025
[Temperature Transmitter CD20240142EA 12 June 2025
6)[Pressure humidity and " CL1-P240030 11 April 2025
[Temperature Transmitter FTUz08 (3250489 CD20240142EA 12 June 2025

7)|Performance Audio Analyzer UB9038 1756510003 gi;g:ggg:::i 1;35§:Z:;fgi;

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

= Deviation from various Frequency Welghting Response Curve

2, This 1esult of callbration was found accurate as shawn on date and place of calibration only, 2 C-Weighting A-Neighting Z-Weighting Acceptance Umits
3. This certification is traceable to the international system of unit maintained at - (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 -0.1 0 040 £1.0
- National Institute of Metrology (Thailand) 125 0.0 0 0.1 +1.0
Reference standards instrument for Electrcal function 250 -0.1 0 -0.1 £1.0
- National Institute of Metrology (Thailand) 500 0.0 0 -0.1 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 1.0
= 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration chack frequency 8000 -0.1 0.0 0.0 +1.5;-25
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5;-16.0
Acoustic Signal (d8} (ciB) (dB) (dB)
i "
wnanslueuny wneslamauny
Page 20f 6 F-CAL-005 Ed 1 Page3of & F-CAL-D0S Ed 1
L Lo
-) ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
@ FOUNDATION FOR INDUSTRIAL DEVELOPMENT Y FOUNDATION FOR INDUSTRIAL DEVELOPMENT
e e e o e
Certificate No.:  CPZ0240328EA Certificate No.:  CP20200329EA
Calibration Repert Calibration Report
Function : 5. Frequency and time welghting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency welghting at 1 kHz Anticipated Measured value Deviated value Acceptance lmits
Frequency Measured value Deviated value Acceptance Umits Value (dB) (dB) (dB) (dB)
Welighting (diB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 =0.8
A-weighting 94.0 0.0 +0.2 84.0 B840 0.0 £0.8
Faweighting 54.0 5.0 02 750 750 0.0 =08
74.0 74.0 0.0 0.8
5.2 Time weighting at 1 kH 69.0 65.0 0.0 208
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 0.8
Weighting {dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 4.0 0.0 +0.1 550 54.0 0.0 =0.8
Slow 94.0 0.0 £0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 £0.1 44.0 a4.1 0.1 +0.8
39.0 354 0.4 +0.8

Function : 6. Long-Term Stability
Long-term stabllity over 30 minutes, with steady 1 kHz signal at reference level.

Function : B. Tone burst response

Time Tone burst Measured Deviated Acceptance Umits
Welghting duration, Tb (ms) value (dB) value (dB) (B}
200 136.0 0.0 0.5
Fast 2 118.8 -0.2 +1.0:-15
0.25 109.7 -0.3 +1.0;-30
— 200 129.5 0.1 0.5
2 109.9 -0.1 +1.0;-3.0
200 130.0 0.0 0.5
LAE 2 110.0 0.0 +1.0;-15
0.25 100.9 0.1 +1.0;-30

Function : 9. Peak C sound level

Time Period to Reference Record 5PL at 2 &
ARply Signal Conclusion of Time | Deviated value Acceptance limits
(min) (dB) Pariod (dB) {d8) (dB)
30 94.0 94.0 0.0 0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dg) (dB) (dB)
4.0 94.0 0.0 +0.8
9.0 55.0 0.0 +0.8
104.0 104.0 0.0 +0.8
103.0 109.0 0.0 +038
1140 114.0 Q.0 0.8
115.0 119.0 0.0 0.8
124.0 124.0 0.0 0.8
125.0 129.0 0.0 0.8
134.0 134.0 0.0 +0.8
135.0 139.0 0.0 +0.8
.
nenslueaun
Fage dof & F-CAL-005 Ed 1

Number of cycles| Anticlpated Measured value Deviated value Acceptance limits
in test signal Value (dB) (d8) (dB) (dB)
complers 1354 1368 06 20
cycle
Positive
hall cyels 1344 134.0 -0.4 *1.0
Negative
Half eyl 1344 134.1 -03 =1.0
'
nsndlumunu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240324EA

Function : 10. Overload indication

Calibration Report

e Mdasureiue ':"B:m“m Deviated value Acceptance limits
one-half cycle one-half cycle (de) (dB)
1426 1334 02 +15
Function : 11, High-Level Stability
High-level stability over 5 minutes, with staady 1 kHz signal, 1 dB below upper baundary.
T:“:p;‘;';::’ Roference spL | RIS FM | pavatedvalue | Acceptance Umits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
Uncertainty TAaxmum-permitted uncertainty
Function of measurement
{dB) {dB)
1) Indication at the calibration check frequency’ 0.30 ot applicable
2] Self-generated Noise 0.10 ot applicable
3 Acoustical sgnal tests of frequency weightings o250 0.60 (10Hz to 4kHZ)
- Free-field sound pressure response lavel i 0.70 (>8kHz to 10kHz)
4] Electrical sienal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overioad indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator

2. The acceptance Umit is for the deviated value
3. Acceptance Uimits was IEC61672-3:2013 Class 1
4. The coverage factor & = 200

- - End of Report - -

Page 6.0f &

1. Incication at the calibration check frequency can not measured because customer doas not provide

wonenslairmuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATICN FOR INDUSTRIAL DEVELOPMENT

%75 Moo 4, Bangpoo Industrial Estate, Soi 8, Subhurmit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 270% 4860 Fax +66 2324 0917

a0
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=
7
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Certificate No.: CP20240290EA
Operation No.: CP2024070253
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Metar), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
1D No.: UAE EFIN.039/2566
Customer: United Analyst and Engineering Consultant Co.,Ltd
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date: 25 July 2024

Calibrated Date:

Issued Date:

Calibrated by:

5 - 6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

e —

 Mr. Sittichai Swaksuriyawong )
Group IManager

This report was prepared electronically using applicable electtonic signature. Printing o copy of file ate considered a6 a copy of the document,

The reported uncertainty of measurement was based on standard uncartainty multipled by a coverage factor )

providing a level of canfidence of approwimately 95% This certificate may not be repraduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Ind

Pase Lof 6

justrial Davelogmént
tPRETTEPITAY
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA

Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT1 (Meter), 377802 (Microphone), PRMLXT] (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
1D No.: UAE EFM.039/2566
Ambient Temperature: (23x2)°C
Relative Humidity: (50x15)%
Pressure: (101.3 £ 1.5) kPa

Method of Calibration -
IEC 61672-3:2013

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP202402%0EA

Calibration Report

Function : 2. Self-generated Nolse

2.1 Microphone Installed

Measured value
(dB)

288

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Welghting (d8)
A-weighting 28.7
C-weighting 284
Z-weighting 34.5

Function : 3. Acoustical signal tests of frequency welghtings (Without Windscreen)
Meter free-field acoustic response at a level of B4 dB.

Deviation from various Frequency Weighting Response Curve

fraduancy C-Weighting AWaighting Z-Welghting Acceptance Tmits
(Hz) (ciB) (dB) (d8) (dB)
1% 01 50 00 10
1000 01 ] 1 07
5000 04 o5 ET] 31525

Insteument Serial No, Cert, No, Due Date
1)|Standard microphone 4180 2787450 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 010063 CK20290048EA 23 June 2025
3)|Programmable Attenuator PAS 2755 EF-D0A0-23 1 October 2024
4)|6.5 Digit precision multimeter BBABA 9610014 CB20230200EA 15 Novemnber 2024
5)|Pressure hurmidity and CL1-P240023 24 March 2025

PTU301 L3950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 Apnl 2025
P 4
Temperature Transmitter el L2504 CD20240143EA 12 June 2025
CB20240035€8 13 February 2025
2! MY
T)|Performance Audio Analyzer UBg038 56510003 CK202300T2EA 13 Septerber 2024

Function : 4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at -
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrelaey (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No 0119

RBesult of Callbration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustle Signal (dB) (d8) (dB) {dB)
!
wnenslurunu
Page 20f § F-CAL-005 Ed 1

Deviation from various Frequency Welghting Respanse Curve

5 C-Welghting A-Waighting Z-Waighting Acceptance Imits
(Hz) (dB) (diB) (dB)
63 0.0 0.0 0.0 %1
125 0.0 0.0 0.0 1
250 0.0 0.0 0.0 +1.
500 0.0 0.0 0.0 =1.0
1000 0.0 0.0 0.0 £0.7
2000 0.0 0.0 0.0 %10
4000 [ 0.0 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5;-2.5
16000 0.0 0.0 0.0
'
wnaslumuny
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-) ELECTRICAL AND ELECTRONICS INSTITUTE
N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240250EA

Calibration Report
Function : 5. Frequency and time welghting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance Umits
WWeighting (dB) (d8) (d8)
Caweighting 9.0 00 02
Aweighting 4.0 0.0 W02
Faveighting 550 0.0 0.2

5.2 Time welghting at 1 kHz

Time Measured value Deviated value Acceptance Umits
Weighting (dB) (dB) (dB)

Fast 94.0 [ £0.1

Slow 4.0 0.0 £0.1

[Aeq 94.0 0.0 £0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CP20240250EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 $08
89.0 89.0 0.0 08
B4.0 84.0 0.0 +08
79.0 790 0.0 +0.8
74.0 740 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 640 0.0 +0.8
55.0 59.0 0.0 =08
54.0 54.0 0.0
49.0 43.0 0.0
4.0 da.1 0.1
39.0 354 0.4

Function : 8 Tone burst response

Time Period to Reference Record SPL at Deviated val Accaptance limits Time Tone burst Measured Deviated Acceptance i
Apply Signal sPL Conclusion of Time viated value pranc Welghting duration, Th (ms) value (dB) value (dB) (dB)
(min) (B) Perlod (dB) (dB) (8) 200 1360 00 305
30 93.0 530 5.0 0.1 Fast Z 188 02z +10;-15
.25 1057 03 +1.0,-30
Functien : 7. Level Linearity on the reference level range Fiow 200 1295 0.1 205
7.1 Level Linearity on the reference level range, Upper ) 2 109.8 0.2 +1.0:-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130. 0.0 +0.5
value (dB) (ds) (dB) (dg) LAE z T10. 0.0 310.-15
54.0 790 0.0 08 0.25 100, 01 S10.-30
99.0 99.0 0.0 +0.8
104.0 1040 0.0 08 Function : 9. Peak C sound level
105.0 105.0 00 Number of cycles Anticipated Measured value | Deviated vatue Acceptance Umits
114.0 114.0 0.0 in test signal Value (dB) {dB) (cB) (dB)
T15.0 1150 .0 Tomplete
o T = e 135.4 1348 06 2.0
250 1250 0.0 Positve
340 1360 0.0 half cycle i 1352 i e
%0 135.0 0.0 Negatve N
40,0 140.0 0.0 half cycle 134.4 134.0 0.4 £10
' '
wnenTluruny wnenslumunu
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s FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
i
rhspetseodiend 575 Mo 4. Bangpaa Indlustrial Estate; Soi 8, Subhumwt Road bm 37, WZZa0
Phraeh Sa, Mueang Samut Prakan, Samut Prakan 10280 MmO e
Tel 466 2709 4860 Fax +66 2324 0917
Certificate No.:  CP20240290EA
Calibration Report
Function : 10. Overload indication ‘
‘Mreasured velue [98) Certificate No:  CP2024D2B7EA
ForTtive Negative Davhied value Acemptmen lmfe Operation No.:  CP2024070250
one-half cycle one-half cycle tds) (d8)
19z8 1826 L1 #l5 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Hesarled 1. Reference SPL FmccidiSEL st Deviated value Acceptance limits
Apply Signal Canclusion of Time
(min) (d8) Period (d8) (ciB) (dB)
5 1350 1350 00 01

Uncertainty of measurement

Uncertainty HManmum-permitted uncertainty
Function of measurement
(dB) (dB)
1] Indication at the calbration check frequency 0.20 Tiot appucable
2) Sel-generated Noise 0.10 Mot applicable
37 Acoustical signal tests of frequency weightings P 060 (10Hz Lo GkHz)
- Free-field sound pressure response lavel 0.70 {>4kHz to 10kHz)
@) Electrical signal tests of requency weightings 0.20 0.20
5 Frequency and time weighting at 1 kHz 20 0.20
6) Lone-Term Stability 1 10
7) Level Lineanty on the reference level range 3 30
8) Tone burst response 2l 30
9) Peak C sound level .2 35
10) Overload indication 0.20 Q.25
11] High-Level Stability 0.10 0.10

Remarks 1 Indication at the calibration check frequency can not measured bacause customer doss not provide
2 sound calibrator.
2 The acceptance Umit is for the deviated value
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 200

- - End of Report - -

wonenslieumy
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Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphane), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
ID No.: UAE EFI.041/2566

Customer: United Analyst and Engineering Consultant Co. Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 2 -5 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

- ——
72—

=
Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This repori vias propared electronically using applicable eloctronic signature. Printing or copy of fle are considared as a copy of the document.

The reported uncartainty of measuremant was based on standard uncertanty multiplied by a coverage factor (k)
providing a level of eonfidence of approxmately 95% This certificate may not be fepraduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént
1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

i )

Certificate No.: CP20240287EA

Calibration Report

Equipment: Sound Level lMeter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)

1D No.: UAE.EFM.041/2566

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

Certificate No.:  CP20240287EA
Calibration Report
Function : 2. Self-ganerated Noise
2.1 Microphone Installed
Measured value

(dB)
30.5
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Welghting (d8)
A-weighting 29.5
C-weighting 29.5
Z-weighting 355

Function : 3, Acoustical signal tests of frequency welghtings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB

Deviation from various Frequency Weighting Response Curve

Ambient Temperature: (23 z2)°C
Relative Humidity: (50£15)%
Pressure: (101.3 £ 1L.5) kPa
Method of Callbration :-
IEC 61672-3:2013.
Condition of this result of 1
1. Reference standards instrument :-
Model Serial No, Cert. No, Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFGZ021 C010063 CK20290048EA 23 June 2025
3)|Pragrammable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter BBAEA 9610014 CB20230200EA 15 Novenber 2024
5)[Fressure humidity and CL1-P260023 24 March 2025
Temperature Transmitter i LR CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 Apnlt 2025
Temperature Transmitter i 1EEY CD20240143EA 12 June 2025
CB20240035ER 13 February 2025
7)|Performance Audio Analyzer uasois IAYE6510003 CK20230072EA 13 September 2024

Frequency CWeighting AoWeighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
175 74 [E [ 310
1000 01 01 0.1 307
5000 6 6 16 715,25

™|

This result of calibration was found accurate as shown on date and place of calibration only.
This certification is traceable to the intemational system of unit maintained at -

Reference standards instrument for Acoustic function

- Matonal Institute of Metrology (Thaitand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electranics Institute; NSC Accredited Calibration ho.0119

w

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dBg) (dB)
,
1nenslurauny
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Function : 4. Electrical signal tests of frequancy weightings
Welghting network response with relative to 1 kHz,

Deviation from various Frequency Welghting Respanse Curve

Frequency

C-Weighting AWelghting Z-Welghting Acceptance Umits
(Hz) (dB) (dB) (cB)
63 0.0 0.0 0.0 +1.0
125 0.0 [ -0.1 +1.0
250 0.0 0.0 -0.1 1.0
500 0.0 0.0 0.1 1.0
1000 0.0 0.0 0.0 0.7
2000 0.0 0.0 -0.1 +1.0
4000 0.0 0.0 -0.1 *1.0
BOOO -0.1 -0.1 0.0 +15-2.5
16000 0.0 00 -0.1 +2.5; -16.0
'
wnenslumunu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP2024028TEA
Calibration Report
Function : 5, Frequency and time welghting at 1 kHz

5.1 Frequency welighting at 1 kHz

Frequency Measured value Deviated value Acceptance mits
Weighting (B, (dB) (dB)
Coweighting 54 0 +02
Aoweiehting 54, T 307
Z-weighting 4. 0 0.2

5.2 Time weighting at 1 kHz

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240287EA
Calibration Report

7.2 Level Linearity on the referance level range, Lower

Time Measured value Deviated value Acceptance limits
Welghting (dB) (8) (dB)
Fast B 0.0 £0.1
Slow 54, 0.0 +0.1
LAcq 4 00 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at
Apply Signal Canclusion of Tima Deviated value Acceptance limits
(min) (dB) Pericd (dB) (dB) (d8)
30 54.0 §3.0 0.0 301
Functlon : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
d value Deviated value Acceptance limits
Value (dB) (dB) (d8) (dB)
54.0 54.0 0.0 +08
99.0 §3.0 0.0 0.8
104.0 104.0 0.0 0.8
109.0 103.0 0.0 =08
114.0 114.0 0.0 08
1160 119.0 0.0 0.8
124.0 124.0 0.0 +0.8
125.0 129.0 0.0 208
134.0 139.0 0.0 208
133.0 135.0 0.0 %08
140.0 140.0 0.0 +0 8
"
onanslurmuns
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Anticipated Measured value Deviated value Acceptance Umits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 [] +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 £0.8
74.0 74.0 0.0 +0.8
650 69.0 0.0 08
60.0 64.0 0.0 0.8
55.0 59.0 0.0 +0.8
54.0 54.0 0.0 08
49.0 49.0 0.0 0.8
4.0 44.1 0.1 0.8
39.0 39.4 0.4 0.8
Function : B. Tone burst response
Time Tone burst Measured Deviated Acceptance Umits
Welghting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 305
Fast 2 1189 01 +1.0;-1.5
0.25 109.8 -02 +1.0.-3.0
Slow 200 129.5 0.1 205
2z 109.9 -0.1 +1.0:-3.0
200 130.0 0.0 105
LAE Z T10.1 01 +10;-15
025 101.0 0.0 +10.-30
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (d8)
Complete 1354 134.8 06 £20
cycle
Positive
half eyele 134.4 1340 04 +10
Tegative
half cycle 1344 124.0 -0.4 1.0
'
nmslummuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240287EA
Calibration Report
Function : 10. Overload Indication

Measured value (98]
Fositive Negative Deviated value Acceptance limits
one-half cycle one-half cycle (dB) (dB)
1343 1a0.2 0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perlod to Record SPL at
P
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
(min} (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 0.1

Uncertainty of measurement

Unceainy Tarmum-parmitted uncertainty
Function of measurement
(dB) (dlB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3} Acoustical signal tests of frequency weightings 0.30 060 (10Hz to dkHz)
- Free-field sound pressure response level 0.70 {>akHz to 10kHz)
4) Electrical signal tests of frequency welshtings 0.20 Q.20
5) Freguency and time weighting at 1 kHz 0.20 0.20
&) Long-Term Stabilty 0.10 0.10
7} Level Lineanty on the reference level range 0.30 0.30
B) Tene burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
|10 Overlcad indication 020 078
|17 High-Level Stability 0.10 0.10

Remarks 1 Incicaton at the calibration check frequency can not measured because customer does not provide
a sound calibrator,
2 The acceptance limit is for the deviated value
3. Acceptance Umits was [EC61672-3:2013 Class 1
4. The coverage factor k = 200

-~ End of Report - -
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CrossLab

Freem bogsgh 10 Duscome.

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

e provides faclony recommended semvice "or your analytical

Aglent Preventive Mainter
a ire reliable speration and the act uracy of your resuils

aystemato ay

Leitvered by highly tramed and cenifled service enginesds vsing genuing Agllent pars and
supphes, Agilert Preventve Mamtenance provides everything you need to reduce unplanned
dawnbme and keep your systenis operating 21 their peok  Thaa checklist will be completed ot the
end of the service and provided 1o vou as a recond of e nstallation

Note: While non-current production &4 instrument and or accessory models are not covered
specilically i this docuneat it can be useo a5 a basic reference

For nere information about Agilkent Tachrologias services please visil our web <ite using the
following URL  htto //vwww agilent comien-us/services

Introducton

Customer Information

1 Custormers should pravide all necessary aperating supplies upon reyuest of e engineer

2 Acuslomer representative should be available 1o the engineer while performing the preventive
mantenance procedures

w

Ay parts, not included! in the Carts Lista Section of this document, are not pait of the
Ievrmimanded Preve live Mainleoancs ser nar are tey ncluded in the price of this
SefvICe

4 1l asystem tequines the use o extia of special procedures and/or parts for the maintenance
service, then thege must be ordered s rataly and charged 4% a reparr, which may neoe
additonal costs

Revision: 10,00, lasued: November 2021

© Agikent Technologies. Inc 2021

- Agilent

CrbsiLab
rossL.a Instrument Preventive Maintenance Checklist
From g 1o Qo

Important Customer Web Links

»  For more information about Agdent Technolegres senvices, please visit our website using the
following URL hitp //www agilent com/en-us/prod:icts/crassiab-Instiument-services/ service:
repai

& Toancess Agient University, visi p dvvewagilent sonverosslab/onve sity/ 1o lsan about
traming options, wiich include onling, classroom and onsite delivery
A training specizhst can work directly vath you to help determine your best Gptions

® A usnful Agiient Resource Centor web page is available, whic includes short vidaos on
MAMIENINGE, g of consunables for new instruments, and other valuable information
Check out the Res: e Page here hups/femw agilent comven-us/agilenuesnuices

o Needtechmical support FAQS, suppliies? - visit aur Suoport {ome page at
It ffwew syilent conysearcli suppult

®  Getanswers Share maghts Build connections:
Jain the Agitet Cornunity al itips Acommunity agllent convwelcome
Service Engineer's Responsibilities

o Contaet the castomer and ensure that all necessary supplies are available before the
preventive maintenance visit

Canfinn the abilty of the mstiument W deliver continued safe operation as established via the
Anilent AA safe aperation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

« Onlyselect thase pages that relate 1o the system or module being seniced
o Complete empty fields with the relevamt informaton
« Complete the relevant checkboxes in the checklist uzing either a ¢ or tick mark '+

« Check "Section net applicable” check boxes 1o indicate services/tasks not delverad, as
appropriate

« Complete the Fraventive Maintenarnce service in the ardar of the tasks listed
+  Cormplete the Service Review saction together with the custome

»  Complete the fields for page numbers at the foot of each selected page

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

o ASKhe customer 10 5ign the Service Completon section ncluding thie custormers and your
:\gnnlurc

This information 15 subject o change withaut notice

Tgmon 1000 basad Nowrm

Y A e e

Iv - " )
nenalumugu wenenslumugy
Agilant b %bﬂl
CrossLa ; A TS CrossLab s ment Prcentive Matenance Chiecklst
o b, 1 Drean T iranghd i Ot
| ment Maintenan fur
System Information FLAME SYSTEM section
O Chesk this box 1t an mstrument contigufa attached instead of cor Q secnon b
tabie
Ingtrument System Name and 10 mmmmm
Instrument System Site and UNTIED pualYST AND ENGINEET WD conSultany /and Laly _f v i firm inatrument conf VI
Location Ll
@ Contim pawer supply voltapes using 1he SVD Power Supply diagnostic
ot Diial e instiuments - Confim RBC frequency - SVD RBC fraquency
List System Component Product Numbers émp":m""“’""“““‘“ “r,,,g;a;,'c * R :
G WA 1 BY6 004 Mechanical components
. : 1o it the burner adj
4 150 Molykote 321 or mir 4ol bk
4 ET Hin S tests to exarcies all mator dreves nves the Tull
5 =1 Monochromator drive
o o Siit drive
@ Lamp seleclor
7 J ABA wk
¢ Optics components
9
[ Chisci that exterribl optiesl sirfaces ore tlenn or eplace
& e el mertor T Mono Wavelength Correction
28 st ST e 8t Ctoration,
& e svi 1. Grating Squareness Diagnostic
@ 177 pertor Zero Order Offset/Mona Correction
I g Wavelength Repeatablity.
4] i selected HO lamps ( pes ther cf
4, Gain for-eoeh, Tatap. Atvars custs hewing ¢ "
o ag
& Check *1h $HC s Lack properly. Advise
thei 2 lam ' Jon po
Preparatior fe operation and tnitial performance checks

- Agilent
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@ Tnsoct the burner interiock plete 1o ensure that the mterdock pin is sccure and correat for
the burner type.

B/‘Clean the burner slot with a clean white card

d Check the unifermity of the slat width

Q/(,Ieun the burner 4 required.

@ cha ige the BUFrer G-ing.

" Clean 1he nebulizer, spray chamber and liqud trap.

ﬂ'mmnge all onngs ond seals in the nebuhzer, nebulizer bisck and spray chiambe
BT check that the pressure relief bung releases readily

@ Change o-rings on the fuel and oxidant delivery barks

Zf Leave the lquid t-ap EMPTY and verify the fiame will not ignite in this state

X Refill liquid tran and check that overfill drains freely nto the drain/waste tube

-
@ Check the drain/waste tube for good drainage It should not have tight bends, kinks or loops
and the lower end must be abave the lguid level m the vaste vessel

GV Check and claon the igniter elesirode

Gas handling components and safety interlocks

& pressure test for leaks

(3 Leak test gasbox internal components and connections

Q’E‘\mk safery interlock status and operation using the SVD interlock monitoring diagnostic.
Analytical performance for Flame systems

& ignite & flame

& Check that you can adjust the nebulizer uptake rote from 4 to 6.5 mL per minute

ﬂ’ Optimize the inctrumant reacy ta perform Cu sensitnaty test

@ Greate o manusl method to perform a Basic Lu ABS test - “Final Perfurmance Testiy -

@ Run a PM completed sensitivity test for a § ppm copper sample and record the results in
the AA PM Pertormance test results and measurements table

Agilent

CréssLab
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Instrument Preventive Marmtenance Checklist

FURNACE SYSTEM section

d section not appiicable

Electronic components

O fievew and confiem instrument configuration data in SV

O Contirm power supply voltages using the SVD Power Supply diagnostic

0 Kun SVU tests to exercise all motor drives over the [ull range
o Monochromator drive
O St drive
0 Lamp selector

Optics components

O chieck that axternal optical sutlaues are vlean — Clean or replace a5 required

O use svn and perform Mono Wavelength Correction.

Q Use 5D and perform St Cakibration.

13 Use SYD and perform Grating Squareness Diagnostic.

0 use svi and perform Zero Order Offset/Mone Corection.

O Use VU and perfor Wavelength Repeatability.

Q Pryeieally mspect selected HC lamps (customer to supply per their chaice) and measire

the " Gair for eacn lamp. Advise customer if lamps are showing emission degradation due
1o age
Gas handling. water system and workhead companent checks

O inspect the GTA workiesd gas hoses and connsctions for leaks

f their travel

O Pressure test for gas leaks

Q3 If the cooler system 15 accessible (stand-olone) chect for correct operaton and
coolant/water level - this includes any temperature and pressure settings plus filter
cheanng (are flow and water)

O Inspect the GTA workhiead water hoses and connectons for keaks

U Check all graphite components and repiace if necessary
Besirn 1000 esuee] Msmentied 071

& Agien Technolugin e 2071

v
'
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jilent ent
CPSSSLab Instrument Preventve Maintenance Checklist CFS‘SSLab Instrument Preventive Maintenance Checklist
From Laggti 13 uand Fom e fa Gt
g Tube s O Remove the T-piece by disconnecting the pump tbes, the pump bands and all ether tubing
o Shroud QO Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or

O Check and ciean the end windows on the workhead
O Check safety interlock operation.

Analytical performance for Furnace systems

O optimize the instrument ready to perform Cu senaitivity test.
O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table

PSD autosampler accessory for Furnace systems

Q/&ﬁ-un NOT Applicable
O Check condition of the PSD capillary = replace if necessary

O Check condition and oparation of PSD syringe - ensure it does not have air locks and
bubbles

O change PST rinse hattle o-fing
O Gheck and clean the ringe vessel

O Check the drain tube for good drainage 1t shoulo not have tight bends, kinks or Inops and
the lower end must be above e liquid level in the waste vessel

O Ensure that the waste vessel is suitable for use with the furnace system

E/‘cl'un NOT Applcatie

O Re-torque screws securing the hubs, presser arms and pump rolors

O Acjust each rolier sn that it rolates lreely

O wipe clean the purp rotor rollers ana pump bands with a dry clean cloth

O Ensure that the presser arms and the surfaces near the pump are tree from dil and spills

O remove the pump module rear cover and check for the incursion of liquls and any signs of
cormnsion

O Re-tormue the nuts that fasten the motor mounting plates 10 the chassis
T Check clips secuning the dilients holder and replace if necessary

O Disconnect. clean T-prece. and reassembie the tubing wsing the following steps

Renvamn 1000, 1sand Newnser 2071
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wwnenslamugu

similar, for approximately 5-10 minutes.

O wash the T-piece under a tap with a strong flow of water

(U Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow

0 reassemble

Sample preparation system (SPS 4) accessory

@ Section NOT Applicable
The Agilent SFS 4 autosampler is designerd 1o need miniimal mantenance.
The fallowing maintenance requirements are suggested 1o maintain the perormance of the
autozampler
O Cleaning the spill tray, 1ack location mat, end frames and chassis accessores with a damp
soft cloth and diluted mild detergent
O cleaning the autosampler cover panels wilh domestic wirdow cleanes

O Cnecking the X- axis and Z- anis drive belts for crecks, splits, domaged teeth, excessve
fraying, color changes or degradation from fumes

O check the X- axis Thels- axis anc Z- axis FFC cables for cracks, mcorrect positioning
damaged edge or damaged connectors

NOTE: ‘The autosampler requires no extra lubrication throughout its lifetime,
For furthor detalls refer 1o the SPS 4 service manual G8410-90050

@ample preparation system (SPS 3) accessory

ctivn NOT Apphcable

[ Check the ¥-axis and 7-axis immg bells - Replaca if there i are any cracks, splits or color
detenaration and belt tension

O chack bel tensions - adjust Il required

O Check the lubrication pad for single x-axis shaft If pad s dry or customer has observed any
wibration oF erfatic mavements of the x-axis caniage. add 1 mL of Dow Coming 200 & Fluid,
200 CS into the well

O Check the auto-sampler ability 1o find tube positions - Calibrate if required

O Clean tne exterior surfaces of the aczessory with soft lint free cloth. This cloth can be
dampened with warm water or a imild detergent. Do net use organic solvents or shiasive
cleaning 2gents.

Fmion 1000 |6 Novermbe: 202
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Vapor generation accessory VGA (hydride generator)

B*/sem o0 NOT Apcho
O Inspect VOA gas supply hase

Instument Preventive Mantenance Cheeklist

O imspectireplace VGA pump tubing

O cherk low gas pressure interlock seting— adwst if required
O check precision orifice gas flow setting - adjustif required
Q Check gas requlator pressure to 4t psi (325 kFa) - adjust if required

O clean the exterior surfaces of the accessory with soft Iint free cloth, This cloth can ke
dampened watn wanm water or & mild detergent Do not use organic scivents o albrasive
cleanng agents

A lamp accessory (external)

u(&-c:m NOT Appiicabls
Q) Check thi: condition af the power cable

O Glean the exenon surlaves of the accessary with soft It free cloth. Thiz clath con be
dampened with werm waier or a mild detergen:. Do nal use organic solvents or abrasive
cleaning agents

Restore System

0 Feave altered the customen's instrumentation duning the course of PM, restore 1o the
onginal status to aliow the customer to conduct their nomal activilies (e . reload the
customer's method )

Guidance

1f the PM servige is performed prior to a gualification service, then use the gualification procedure
25 a guide for final instrument set up and checkout

Bevizon 1000 1zsued Hovember 2021

A Tecraologes, b 7071
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Service Review

Rt laghook bas

section if there are 2

Flame oplics PMT Gain lest

i" coppet it L e, O 5 aey it wein <Ly | o
Flame perfarmance ics! with B L SO camplte
A jacetviene. moiny paddle rernoved T hos el » 05 [ Q7401 B
fur /acetyisne mang patidie nstated 10 repicates RSO« 190 1 05 7~ R0
ratesium fumace otics P Gair test B
For oppen ot 3248 00 AmA 0 5 s it [=eon [ W

| Deuterium fumace performanca 1est with 26 prh copiper sampke (324.8 nin}
Precizian NS0 [zem T e
b vaige [o0e | i
Zeeman fumace analytical performance: 25 ppb copper sampie (327 4 nm)
Precision SASD S 40 1
Ast vaive 200 N
WSRS 270N pin

Agilent
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CrossLab .

From it o Ctien

entive Maintenance Cheeklist

AA consumable and parts list table

Test Salution - Cu Sppm A " y
T BAINENIND | 5055140240280 | PMubpled | oo
Teet Gation - Blank zolution | 51007007 5065140240250 | PMzoppied | Coenennn
Copper, 1000 ugm, 100mI | 51906779 5085140240280 |- Common
|
il Mk 7 O-ings aqueous
el __oifma@ 5085140210280 | Phsuppied |
Orpanie K S310093500 0 55140 240 290 P supplied Fiame
Wi Nebuber Glaaning 9IND2ATO0 | SDS5 140740780 | consumable | Flame
Tubing Capllary Std Nebs | 9910024800 | 5065140240280 | contumable | Flame
Capilary Tube Hivae Nebi(3} = 3
vined il 9910044000 | 5055140240280 | conumable | o
Glacs impact beads (5/pk) 9910025700 50 55140 240 280 consumabie Flame
Tefion mpact beeds (5,9} 5 r 2402 i
Tt Ny 90052300 | 5055140240280 | ooesumabe | o
G ceaming sl (100, | 005300 | 5958140240280 | consumabie | Flame
Windaw UV iiea - round s e
) wo0mae00 | BOGE A0ZANZEY [ PMsuopne [
Wi Y s1175 - I e e e
e anooszon | s0ssid0zanze0 | BMauppied |
Fad adheo-ve wietow (round) | 4910012700 | S05E 14028070 | Psupled | Commen
Pad arthestv windun 5 o e .
ety 4510012000 | 5056140280206 | Prsuppled | oo
Electrode kit (1) (02} P G Phsupted | Fumace
roud 02) E30003100 | 6TAIZ0 g | Fumaes
Sasmanesareke (1 pn | 610002800 | 6TAEE Pupnied | Funice
Zowns shvoud £310003600 | GTATN PMsppbed | Fuace
Dy PSD ringe bttls 0w | PS0IE oM apped | Furmace

* For engineers who only service AA Instruments 5 190-8274 can be used as a cheaper
alternative for 6610030100

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
custoner If supplied by the Agilent service engineer.

- Agilent
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Service Engineer Comments (optional)

eventive Maintenance Checkhst

Service Completion

Service recues! number EREITING Date service completed
Aot moriture Wovart T Cstormer sinature
Taial number ef pages n th deaument 13
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SVD Results Report

Customer: Service Englneer; Worawi T,

Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Addross:

Instrument Configuration
Configuration:
Serial Number: MY13160001

Instrument Model: Varian A4140/240280  Number Of Lamp:

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA; False

QOptics Type: Double Beam
D2 BG Correction Fitted: True
Boot Block Version: 109

Contact Details:

Turret Type: Automatic

Mono Type: Automatic
Gasbox Type: 'Y Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.1
Phatomultiplier Type: Normal(500nm)
PWB Version: 45

EEPROM Data:
Instrument Run Hours: 62600.832
Zero Wavelength Offset: 30.148
Monoe Correction: 0.765

Flame Hours: 29802416

D2 Run Hours; 48134.000
D2 Serial Number: not set |
D2 Install Date: 1111670
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:

Averaging Period: 30.0
Datapeint Count: 20

Upper Limit: Highest Measured Frequency:
51.00 50.00

Average Frequency:

50.00
Lower Limit: Lowest Measurad Frequency:
49.00 50.00
LT Passed
Report Generated At 17242004 1011 18 AM 1

VO Results Repart
[

wnenslaumugu

Lower Limit (V)

12.00V Rail 10.80
-12.00V Rail -13.20
£.00V Rail 450

310.00V Rail 279.00

Actual (V) Upper Limit (V) Result:
1249 13.20
-11.90 -10.80 | Passed |

505 5.50
320,00 341.00

Report Generated AL: 17242024 101118 AM

2 svo n-.mn.pm
wnenslamunu

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.60
Lamp Alignment:

"X’ Lamp Screw

. "Y' Lamp Screw
[ Sample Peak

¥ Lamp Screw Result:

Grating Squareness;

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
slit Width(nm): 0.5
1st Order Wavelength(nm): 32480
Lamp Alignment: IEEIEEEN

Lower Limit (nm)  Actual (nm)  Upper Limit(nm)  Result:
Zero Order 010 0.00 010
First Order 324.45 32475 32515 Passed
Second Order 646.23 £49.52 649.97 Passed
Report Generated AL /2472024 10-11:18 AM a Swll!&:mk'emﬂ

wnmslumuny

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lamp Alignment:

Lower Limit(nm) 324.768

{Approsch fiom Zero Oder)

Sample 1:
Sample 3:
Sample 5:
Sample 7:
Sample 9:

Mean: 324.825

Lamp Current{mA): 4
Slit Width(nm): 0.2
Slit Height: Normal

324888 Upper Limit{nm)

(ApproACH trom end)

324828 Sample 2: 324828
324828 Sample 4. 324.823
324823 Sample 6: 324823
324823 Sample 8: 324.823
324,823 Sample 10: 324,623

Standard Deviation: 0.002

Result: 11 ]

Report Generated At: 17242024 101115 AM

4 SVO gesults w
enmsluaiun




Wavelength Drive:

Slit Drive:

Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: 87 - Siver'Cadmium/LeadiZinc(URrAA) (Ag/CLamp 6:INot Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: Uncoded Lamp/Not Connected Lamp B: Nof Supportad

[ Pazseii ] Result: [FFCT
Turret Drive: GTA Temperature Monitoring:
| Passed | B Not Performed
Auto Burner Adjuster Drive:
Untested Notes:
PM 24 Jan 2024
Miscellaneous B
- Signatures:
Signal Processing Linearity:
Calculate Mode: New Calc Mode v - uli s . SEAVA L
Lower Limit Actual Upper Limit Result: Cate Worawit T Date
s0 4 21 27
81 156 165 191 Passed
s2 m 290 a2 | Passed |
S3 474 507 579 Passed
sS4 B25 918 1008 Passed
S5 1436 1528 1754 Passed
S6 2498 2760 3083 Passed
s oo T
Interlocks:
Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
B Worki
Flame Shield Closed: Oxidant Pressure:
Gas Control Fitted:
- d _ tested
Pressure Release Bung Fitted: Oxidant Changeover: JIICS
Liquid Trap Fitted: Ignition: ITICITE
Repert Generated At: 172472028 101315 AM 5 3"’?“’"‘” Ropss Report Generated At 1242024 10:41.18 AM 6 SVD Aesuts Ripanm
'
enenslumugu wnensluaugu
Sequential by time report 1124/2024 11:46 AM SpectrAA Saguential by time report 112412024 11:50 AM SpectrAA
Page 10f1 Page 1of1
Analyst Analyst
Deto Staited 172472024 1130 AM GMT" 172472024 4:30 AM Date Started 12472024 11:47 AM GMIT: 112472024 4:47 AM
Worksheot Cu 5 PPM Senae check Workaheat Cu & PR Frecision
Comment Comment
Mothods Qu Mathods fel)
Computor name  CLSKTOF-RIUFFS Computer name  DESKTOPLRGUFRS
Serial Number.  MY13160001 Serial Number: MY 13180001
Mathod: Cu (Flama) Meothod: Cu {Flame)
Sample B Cone Nyl WR3D  Mean Abs Sampie 0 Exp Abs RS0 Maan ADS
CAL 250 0000 550 00008 Tu Precain 078 05 oz
Readings Reatings.
0,0002 0.0002 0.0004 12472024 ora 07108 0.7226 07283 o728 07280
STANDARD 1 5000 [T 07201 07213 07208 0T 1ne202
Resdings Abs _Cu Pracisian
07274 0.7515 0.7468 112472024 L)
Abs Linear - Cal. Sat 1
-~ 080
0,00 0407
040 i
026 00 50 100 1o 200
.00, Tene
Q%o 2000 w00 6500
Cumghl.
Curve Fit = Unear
Cwrscierstic Cone = 0.028 0L
¢ = 1.0000
Colculaled Cone = 0000 500
Residuibs = 0.000 0.000
At #0.14835 X C + 0.00025
Sarpke 031 2988 07 07401
Readigs.
07454 0739 078 12wz
' '
Lunﬂﬂumuqu lnmﬂumuqu
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PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co,, LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

PinAAcle 900F Py ive Mail nee (PM)

Company Name: United Analyst and Engineering Conzultant o, LTD.
Address
41 Sukumvhit R, Phra Khanong, Bangkok 0260
instrument Location): e iinte
Serlal Number: PFB520031902 PM Number: 20f2
Customer Name Telephone
K. Yainda 095-5580049
| (it applicable): _ b Number:
Customer Support K Chayanan Servica Order WO-02787590
| €ngineer Name: Numbar:
Next PM Due
Date PM Performed: 14-May-2024 Date: 14-Nov-2024
i [DO-NMM-YYVYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.8 A January 2018 PerkinElmer’
Scope
The purpose of tls PM i1 ensure the continued functionality of the PindAcle 300f by inspect ng and
replacing any worn o This servic be perfor a trained rep ve of
PerkinEimer.

The customer shoud save tieir method before the P begins.

General Instructions.

The customer must provide the engineer operational data to demenstrate recent instrument performance prior 10
starting the PM.

Aways check with the customer before making any changes that may affect tha customer's analyus cr calibration,
incudinga cutrent back-up of system software and/cr data fles

The completed document should b signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument loghosk a3 required.

Copyright Information

138 EoCUmEnt contaln progrietary information Lhal is protected by copyright. All rights ara rerervad

Na part of trés publicalion may be repreduced in any form whatsoever or ransiated into any language without the
price, wrilten permbsion of PerkinEimer. inc

Copytight € 2013 PerkinElmar, nc.

Trademarks

Registered names, trademarks, stc. used in this document, susn when not specifically marked a5 such, are protected
by law. PerkinElmer s 3 registered trademark of PerinElmer, inc. All other trademarks and reglitercd bademarks
ot owned by PerkinElmer, Inc. of 115 subsidiaries that are depicted herein are the property of their respectve owners.
Except as spacilically set farth in K5 1erms and conditions of sale, PerkinElmer makes no Warmanty of any kind
with regard 1o this document, Including, but nat limited to, the implied warranties of merchantabliity and
fitness for a particular purpose.

PerkinElmer shal nt be kable for Incienral or conszquenitial damages in connection with the furmishing o use of
this document

[Financte 9005 Prevemive Maintenance Report (PM) Page 1 of 7
i i
wnaslumuRy tonanslumaun
Component List Additional Tools Required for PM
Component / Specific Model Serial b Configuration Notes kbt Description Quantity Serlal #
PinAACIe900F PFBS20031902 Syngistix V .4.0.1.1935 N1013000 0.2A Neutral density filter 1 101N00BS01S
Flas100(New Install] 100524040501 N1013002 1.04 Neutral density filter 1 101HO089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
Pans L'sts N305010% Ba Lumina HCL 1 061219-020041
N3050139 Kl HCL
Parts Included with the PM iy i 030819-010130
N3050152 Ni L N D!
e o= umina HCL 1 052719-020020
applicable) e QY
BO501696 Fan Filters N/A
N3160156 O-Ring Kits for tion { Stainless Steels Nebulizer) |N/A
N3160157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) NA
N9301714 Replacement Acetylene Filter Cartridge N/A
THOO1022 Replacement Air Filter Cartridge N/A
Addivional Reagents and Standards Required for PM
Part Number
Description Bat Expired Date
i sppicable) pti Quality ch/Lot #t pa
N9300183 1000 mg/L Copper Standard AR 27-39CUTM Apr 2025
dditional Reagents and Required for PM (C fution)
Part Number (if
Daacsh Explration
appli ) ption Quantity Batch/Lot #
NfA DI Waler 250 mi, AR AR
N/A 0.5% HNO, 250 mi, AR AR
[PinAAcle 900F Preventive Maimenance Report (PM) Page 207 | [Pinancic 9005 Preventive Maintenance Report (M) Page 3of7_|
wwnanslal i
slunaunu enanslamunu




7. Flame Interlock Choek:

Description: Check to ensure that all safety interlocks are closec.

Procedure Checklist

Use (¥ ) to check off those steps In the checklist that have been completed. s Specification e [
1. General: Fiame Sensor AitfC,H; Flame correctly shuts down | Active Passed
L] ::::::c instrument performance with the customer and documant any recent ST ARGl Flame correctly shuts down | Active Pascod
¥ Inspect the customer log book and make any appropriate PM entries Nebulizer Sensor Air/CH, Flame correctly shuts down | Active Passed
¥/ Pertorm general inspectian of system for cleanliness. P SO A/ Flame correctly shuts down | Active Passcd
2. PCInstrument Software: Air Pressure Sensor AIrfC;H, Flame eorrectly shuts down | Active Passed
¥ Software user hived, packed, and/or deleted as needed. = m?m;mﬁr::::;::m Aciive Pazsod
3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary 8. After PM Performance tests:

¥/ Inspect all gas lines for keaks andfor wear. Roplace f neaded.

¥ Clean exterior of the instrument. 8.1 Detector Lineority with Barium

# inspect the buraer head, burner chamber, and nebulizer. Clean If needed as stated in the Description: Erisures that the deteetor is inear I the Visible Rang
» Hardware Guidz.
Check burner head dimensions with the leeler gauge as stated in the Hardware Guide in the Cartificate Value
Malnterance chapter section on cleaning the burner head and checking sloth wicth, Lol Specification |y cc 6 nmiAbs) i Pie
Replace if out of specification
OANDFl 5% frum Cerl. Pi d
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace If necessary. LOANRIRE: | 230w cot i 1o ke
¥ Check the drain system for signs of wear. Replace worn or damaged parts Q2ANDFiar | +5% fromCart 01936 01966 |Passed
¥4 Visunlly check for proper flame conditions wher: igniting the Alr-C2H2 and N20-C2H2 flames
(If applicable], 8.2 Baseline Noise at 1.0 Absorbance with Barium
4. Electrical: Description: Ensures that a high absorbance will not produce excessive nolse.
¥ Inspect PC boards. Clean If necessary.
L i & v Results P all
) Carefully check all Internal and extemal cable connections. Liionco Aredathy ¥ ok
Check instrument firmware revisions upgrace to current levls (If necessary) Brcer Tt Z0010 Py Fansed

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Cheek the

results in the service log folder in the Spectrometer BM Log Viewer.
8.3 AA Basehine Noise with Copper

5. Optics: Description. Check baseline nolse.

¥ Inspact and clean the sample compartment windows, f needed.

¥ Inspect optics. Clean or replace If necessary, Parsmiater Specification Results Pass/Fall
6. Gasses: Standard Deviation £0.001 00002 Passed

# Verify that the Gasses supplied ta the instrument are within the pressure and purity
specifications found in the PinAAcle 500 Series Pre-installation Checklist SD8.
¥ Verify that the scetylene fiter and ait fiker element is dry. Replace f necessary,

| PinAcle S00F Preventive Mainteance Repors (M) Pagcd ol 7 | |LPintacle S0UF Preventive Maintenance Report (PM) Poge 5o 7 |
lenenslumauny wenanslumuny
8.4 D; Background Compensation with Copper Additional Comments
Description: Verifies the instruments abllity to compensate for Background absorption
Additional Comments Regarding the PM
Parameter Specification Resubts Pass/Fall
Standard Deviation SHON0 00001 Passed
8.5 AA-BG Baseline Nolse with Copper
Description: Ensures that background correction does not produce excessive noise.
Parameter specification Results Pass/Fail
Standard Deviation 50005 0.002 Passed
8.6 AA-BG Baseline Nolse with Arsenic
Description: Ensures that background correction does not produce excessive naise at a low
wavelength.
Parameter Specification Results Pass/Fall
Standard Deviation I 00027 Passad
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard,
Review
Standard Copper Sensithvity Specification | Rasults {Abs.) Pass/Fail
The checks ond if oppilc tests for PinAAcle SOOF have
5 mg/L Sensitivity 55 Neb (if applicable) >0.250 Abs, N/A Not Agplicable been completed.
2 me/L Sensitivity 115 Neb (i applicable) 30250 Abs. 08005 | Passed
This PinAAcie 900F Passes ¥\ Falls [] the preventive maintenance.
10. Review: Review of Preventive Maintenance:
#1 Roview with the customer PM work performed. —
¥ Review with the customer rautine maintenance procedures, Authorived Perkinklmer Hepresontative n“‘;' e
¥ Discuss recommended customer supplied materials to have on hand /1% ey
Bl Attach PM sticker. Authorized Customer Representatives, Date:
M%%\n 14-May-2024

[ PimA Acke 900F Prevetive Maintenance Report (PM) Pageor7 | | PinActc S00F Preventive Maintenance Report (PM)

mnmfhianu mnmf].aimuqu
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Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Poge 10f3
uip Balance

Manufacturer: METTLER TOLEDO

Model: XSR205DU

Serial No.: C210685394

ID No.: UAE.WAQ.010/ 2565

Order No.: 2402283

Operation No.: 2402283-002

Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.erawut Prapawuttipong  Approved by /
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratary

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

are for & ility of 95%

Ths Certificate is 155,80 1 aX0nsnce WiN the wndtions of accredtaton granted by the Thas Lsboraiory Acoraditation Scheme
which has assessed the measurement capablity of the laboratory and its traceabiity 1o recognized natona! standards and to the
units of measuremant realized at the comesporking national standards laboratory. This oe-tificate sy et b repraduced atner
than in full except with the prior written approval of the Natonal Food Institute

F C5 007 Revision: 01 Date. 20 04 &5

.
RIS A2 T 3
I lfl uhuEn e o ‘4,_"//5}‘\;-'
Foundatcn by nclsima Divpopment Navional Frod nsths bt LTS T
Ten e Food ncusmal Laboratory Senece Lenver Bt A
Certificate No.: 2402283-002-01
Equipment: Pectune Baisece Manufacturer:
Model, KRS Resolution: 0 U001 g/ LT g
Sarial No.: (710685784 1D NB: AT WAD 2107565
Capacky: 120 3
Date of Calibration: : g 202 Pagolold
Environment Condition: Amteert Terowature M0 ¢ 05 T Peltwe ity 410 15 =
Place of Calibration:  Laboratory, UNITED ANALYST AND EHGINEERING CONSULTANT €O LTD
Condition of Equipment: e fansion
Londition of This Results of Calibration:
1. Catbration Matnoo WFIMechod W-MADO1  Tn-House Methar based on UKAS Lab 14 2019

¥ Reference Sandards.

Reference Standard ~ Modei Serial No, Calibrated By  Certificate No. Due Date
Sanaarg Weght Class L) Img to 2003 BY03567IIY S M230%0438 4
Instrument Madal Calibrated By~ Certificate No. Due Date
Therma bygrs Heter 8811 WAFHOIET  Qualty Reborm R0 9 Februny 2025
3. Tha cervhcaa @ upcenale  STUKTT

<. Thia cerbifcate wat e
& This result of calibration was found accurate 25 shown on date 31 piace of Calbration onfy

o oy 151 tha et w CHtBd

Calibration Results:
1. Repeatability of Reading:

Hominatvabee [ g Srarctind Devtion of Reatiog tgy
© 00900047
® 00900852
100 0000548
i 200 0000046
2. Off-Center Error:
Amassof 100 g was pieced end mave:d n verious Daskian o0 pen

The batance reading cbtar ad is gien n e table

1000000 | wooooet | 99509 | seoim | woosoo | 0o 000

F-L5-013 Ravision: 0L Date. 20-04-65

QBT VNSSUTELWA0ET 2N T s

AUUUE S USRI N ZE LS S

Foundaron for md.shal Developmen National Food nehue
Food ndUsial Lanararory Sence e

Calibration Report

Certificate No.: 2402283-002-01
Equipment: Flactrans Raivice Manutacturer:  METTLFR TOUFDO
Model: ¥SRI0S0U Resolution:  0.00001 9/ 0.00C1 g
Serial No. C2106014 10 Me.t UAE WAO DIB/265
Capacity: 20 ¢
Date of Calibration: 2 Agh 2021 Pagedofa

Calibration Results:  (Continued)

Calibration Range;  0-80g

Calibration Adjustment: Intemal Cakbration

3. Departure from Nominal Value: (Range: 0 - §0 g ; Rasolution: 0.00001 g }

Norrinal Value Stancerd Valor Average Roadg Comecton Urcertainly Covernge facor
'l xR [ L {2 9 ) L]
Unios 0.000000 000000 00000 £.0000006 2%
0001 | 000,003 060101 000001 £ 2000043 200
.00 ] 0005003 4500 0,000 1900029 2
! o4 | 010003 pLacee CO0W 0 5000099 =00
| 00y 00499% 56 00000 00009 200
1 ' g 10wt 010000 0 00001 0000011 200
05 050016 050001 £.000) QOO 200
L 1 1000003 100062 000002 Dooon1s )
[ H 2000023 200001 0 00001 0000017 200
5 Il 500001 1 5 000! € 9000 V00000 100
10 : 10000005 it 342000 L0001 0000 100
o 20000001 2000000 £ 00003 0.000037 i
% 30000040 2000001 000003 0000030 %
| s w0 oooae ] © oo 0 0onoes 1
Bo. B0 DIOM S [ZHTE L0 [0 i

FC5-012 Revision: 01 Date: 20-04-65

i,
FOTMNSSUARUL IB0ET S AN W TS M S
SN 1A TUGUBN SR NECUS IS ks ///-'\\"\}f
Foundaton for ndusial Developmen: Nafiona Food e ;
Ford Indusita Laboratory Sk e [ prver BRI B

Calibration Report

Certificate No.: 2402283-002-01
Equipment: Flectronic Ralasce Manufacturers  METTLER TOLEDO
Model: XSRI05DU Resclution: 000001 5 / 0.0001 g
Sarigt No.r C2IDIES3M 1D Mo+ UAF WAD DIVZS8S
Capacity: 220 g
Date of Calibration: > Acn 2001 Pagadof4

Calibration Results:  (Continued)
Calibration Range;  B1-200g
Calibration Adjustmen

il b Internal Cakibration
3. Departure from Hominal Value: (Range: 81 - 200 g ; Resolution. 0.0001 g 1

Hminal Vo | Suecard Ve Average feasng Conectan Unccrtonty | Coverage Factor
2} I Gy § L g ) (] {1 99 i
% ! 20000]¢ 205001 90000 0.0001 100
10 i ey 100 0001 0 Loue (8-} 200
1o [ 11000007 110,001 a0er 0 N6 200
) | 200000+ 1200000 00001 051 200
10 ! 13000010 1300000 0000) opo0s 200
140 140 DI04 1400000 00001 000033 200
1% J 150 60007 150 090) 0000 00 200
150 160 00010 JEC.000 1 0 00gr; 0 e 490
| T} 17000012 1700001 o 00 000m3 200
20 200 tu018 200 0002 0000 600028 200

The recarted imeartainty of mANIFFIART WAL BAAT 51 B SARCACT UACHTIRITY Ml 340 by & EONVAGE ELS: & priviing &

el o condience of A SV ¥ %,
P nd - - ﬁ_

15012 Rewsion: 01 Date. 30-04-€5
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nciaron 1or Inc el Develzpment Nanana Fead Insttue NSE.TISLTIS 17026
Faod rustial Laboratony Gendce Cenver CALIBRATICN 0061

Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: €009071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mroerawut Praavuttipong  Approved by /
Sclentist ( Mr.Pheraphat Tuanjit )
Manager, Divisian of Calibration Laboratary

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximataly 95%

This Certifcate & susdt in atcardance with the conditiens of acoraditation granted oy the That Laboratory Accreditation Scheme
which has assessed the measurement capatiiity cf the labomtory and s tracesbibty to recognized national standards and to the
UAES 6F rsasurement realien 2L I COMESpONING Rateal STANGRS Tatordtory. T Ceicath My pot e reprxiuced other
than in full except with the prior written anproval of the National Food Institute

FALE000 Rmpsion: 1) Dote: 20-04-6%

LT,
A Y s\\:’//l

. Wh ST idaan et s L x
T P p e L S el passn T e
Calibration Report
Certificate N 2402283-001-01
Equipmenl: . Butanee Marufscturer:  METTLER TOLELD
Modei: 200 Hesalur VL1 g/ 0000 9
Serial No.: 000907 E12 1D No.: UAE WAD 01212563
Capacity: 220 g
Date of Calibration: 1 apri 2924 Page 2 of &
Environment Condition: Arvwet Teroeats 245 0% T Ruatwe Humdty 475 i %
Place of Calibration: Laboratory, URITED ANALYST AND FNGINEERING CONSULTANT €O LTD
Condition of Equipment: o Condizn
Calibration:
1 Calitration Metho KT Method W-MADUOT I House Method based on UKAS Lab 14 - 2019

2 Reference Sundards

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

Slararc Wekg'n Cass €2 Ty w200y BLOSSETST: s MIIH052S R 2054
Instrument Model Serial Mo Calibrated By Certificate No.  Due Date
ThermorHygro Metir 041! KFLBTH 01621 Quahey Rebor QRI4-0343 4 Febeaary 2025

3 This certifation is waesble 1o 55 UNIT
4 This catificat was cortblied oy far the insirument we: cabeatnd

5 This resuk of calibeation was found accurate a3 shown o date and peace of calibravon anly

1. Repeatability of Reading:

Mt Vi ¢ Q ) Stanaara Levizon of Reading L9y
L _ 0.0000052
] 210000063
100 0.000048
200 0000053

2. Off-Center Errar:
Amasel 100§ was placed and moved 1o aNiouE paciian on pan

The Baance reacng obair e 15 ghen (A the table

{Marwm Difforence

§ |
(g il ¢ | i L) |
130 0002 | 000001 | 1000002 | en9998 00003 | %

F-LS-012 Revision: (1] Diate: 20-04-65
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Foundaticn for nousmal Development Natonal Food namute il NEETISITIS 17028
Focd el Laboratory Semce Lenter TSRATION 0061

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Bectronic Bakince Manufacturer:  METT.ER TOLEDO
Modal: XSR050U Resolution: 000001 g/ 00001 §
Sarinl Mo, (009071877 I0 Mot 11AF WD 01913563

Capacity: 20 g

Date of Calibration: 1 Azel 2024 Pige3ofa
Calibration Results:  (Continued)

Calibration Range:  0-80g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Rangs: 0 - 80 o, Resolution: 0.00001 g )

Hominal Valae Beoage Reading Cowectin | Uncartainty Cunerap Fator
{9} 9 (o) {9 te g} I
Unkosd 9.000000 0.000%0 _ w
0001 0001603 000001
0008 owsey | oo |
091 0.010003 001000 _onom0 | 20
008 001995 005000 onooeo | 200
0l 0100011 010000 000601 10
05 D o1 001 g 260

i 1 000003 . %6 -0.00002

H 2000673 200001 000601 200

s 5000017 5 o 00w v
10 1000008 1000000 0 00501 20

0 20000051 20 00002 00000 200

» 30 0000% 3000001 000001 200

= 5 0000 000004 001 200

M BILON0F A0 0000G% £ 08007 20

-€5012 Pavaan: 01 Dote 20 D4 65

X

i,
=

A ANSSUTRL ST 33 WLa e
AU S S UTEN SR B INNSE L1

Foundaron for indusmal Uevelopmen Nafcnal Fooz nsirute TR T
Food Pousna Lanorcey Seece Cenre: CALTERATION 0081
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Batance Manufacturer:  METTLER TOLEDD
Model: XSR2050U Resolution: 0.00001 9/ 0.0001 g
Sertal Mo.: CONTIETS 10 a1 LA WAC 01717561
Copacity: 20§
Date of Calibration: 2 2an 2024 Pagedofd
Calibration Resulis:  (Continued)
Calibration Range:  81-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: B1 - 200 g, Resaiution: 0.0001 g )
thorrinat vale Seandard Value Average Roading Comaction Unceraity | Coverage Facur
9 ) L g} { G ] i 9] (% g L]
o 9000010 290000 | oo 6 o001 200
_m 160 00006 106 000 00001 000013 200
w 11060007 1160001 oo 000017 Y
|0 i 120.00009 126 000 00001 o018 200
130 _ 13000010 130.0000 00001 000019 200
i 14000014 _1wouw Qe 0000% 160
150 150.0000% 1500001 (07 100
160 16200010 160.0001 030082 1)
17 170.00012 170 0001 099023 00
™ 20606018 360 0000 orees 00028 28

The repceted Lncertamty of measurement wats bised on 2 siandard uncertamty muliped by @ Caverage factor & , Droviging 2

v af canidence of apprasmmatedy 95 % / E

T p—

FCS 012 Revésian: 01 Date




TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 13, SUANLUANG, SUANLUANG BANGKOK 10250 Cort.No.: 24TW30
TEL 0-2717-3000 FAX 0-2719-8484 Page.: 2of 2
Condition of this result of callbration
CertNo.: 24TW33
Page.: 10f 2 1 Reference Standard Instruments
This certification is traceable to the International System of Unit through the reference standards
Certificate of Testing laboratory of Industrial Cakibration Center, Technology Promotion Association (Thailand-Japan)
Equipment DO Meter Instruments Serial No. ID No. Certificata No. Due Date
1. Burelta - 1308U10 23CG172 22 Mar 2025
Manufacturer : YsI
2. Balance 14233821 110RC001 23MM405 16 July 2024
Modal : 100 2. Standard Material -
ial No. :
Serial No. 118 101863 Material Manufacturar Lot.No. Assay
ID No. : UAE WAD.004/2654 Sedium Thiosultate pontahydrate Morck AM1763316 100.2%
Received Date : 20 February 2024
Test Date : 21 Fabruary 2024
2402-0820D8C-1 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
R 3 g
eference Dissolved Oxygen Probe No.: 228100125
Submitted by : United Anailyst and Engineering Consultant Co.,Ltd.
::::I.Ionmmkﬂu s ::?umvn Road, Bangchak. Titration Muthod DO Mater
anong, Bangl 0260 Standard Devi;
(Azide Modification Mathod) Reading " ation
| v C : (254£6)°C
Humidty (5020 % (mgiL) (mgiL) (maiL)
Test Procedure : in - house method : CP-CHB
by Comparison Technique with Azide Modification Methad 820 B.1% 0.0055
Tested by : Walalak Sirithean
Approved by : &Ai/{« This report was certified only for the instrument we tasted.it is aliowabla to use for study
Approved Signatory Intend to use for adverlising and referral purpose Is prohibited. This report may not be reproduced
other in fullwithout written approval of the laboratory
{ ) Pomihippa Temeyakul
{ ) Unnopphol Harachal
|/f5|ithip Meangmai =000~
lssue Date : 22 February 2024
v v K|
ienmnalamuny wnmIly

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATIUN ANU TESTING SLRVICTS
H344 PATTANAKARN ROAD 801 I8, SUANLUANG SUANLUANG BANGEOK 10250

THL O 300020 PAK. 427168468 Pyt CertNo.: 24CH322
Page.: 2of 3
Condition of this rasult of calibration
l:r:.No.: 2‘(:::22 1. Re 5 haimanie
- . age.: 1cf
i . Centificate No.
Certificate of Calibration tnstrument SerlalNo.  IDMe. G Dus date
1) Tharmomeler 1963678  130RCO8S 2311051 05 Sep 2024
. S1d.Thermomeler 4962054 110RCO44 231908 26 July 2024
Equipment : Conductivity Meter 2} Ret. y
- This Certification is traceable to 51 Throught Technology Promotion Association (Thailand - Japan)
Manufacturer Horiba
Modet ¢ LAGUA-EC210 2. Cenified Reference Matorials :-
- Gonductivity callbration solution, CPA chem Lid., Tha measurement rasults are lraceable to 81
Serial No. : HCBLO01S
through CPA chem Lid., ANSHASQ National Atcreditation Board, Accredited No. AR-1835
1D No. : UAE EFM.010/2563(EFM SCT.04/63) i
Conductivity Solution Manutacturer s . date
Condition As-Recalved: Used ltem e Anuisclure: Lothe, Fxp.date
i 1413.0 uSiem CPA Chem 936624 19 Oct 2024
Asutved Duw - * 12.880 mS/em CPA Chem 31986 30 Sep 2024
Calibration Date 14 March 2024
i B - Control Canductivity calibration solution tamparature by \Water bath (25 £ 0.1} °C
e 3. This cortifiat Is vald only 1o the item caibrated cn date and place of calibration.
Submitted by : Uniled Analyst and Engineering Consultant Co. Lid
3 Sol Udomsuk 41. Sukhurmvit Road, Calibration_results
Bangchak, Phrakhanong, Bangkok 10260 Function : Conductivity Measurament
Ambient Temperature (25225 °C {*) After Adjustment at 1413.0 pSicm
Relative Humidity : {50+ 15) % Canductivity Electroda Serlal No.: 9B9F0277
Callbration Procedure: In -house method
- CP-CH# by direct messurement with Standard Before After g
certified reference malerial (CRM) Conductivity uuC* Reading UUC* Reading of Measurement factor
- CP-CH8 by Compatrisen with lemperature standard Solution () ¥
Calibrated by : Warakom Lemgagirakul 1413.0 uS/cm 1436 pSfem 1413 pSiem 8.2 pSlem 200
12.880 mSlcm 13.22 mSicm 1295 mS/em 0.086 mS/om 200

Approved by : Remark:  -UUC* = Unit Under Calibration

{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
) Saithip Meangmas

Issue Date : 15 March 2024

The L fora P of 95%

“This e may o ot tha s full, Excep wich e peor
g Servi0t

gﬁ‘u"r

A 0064532 21208347




)
CertNo.: 24CH322
Page.: 30l 3

Callbration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;

- Modal 8383

- Serial No. 9BBFO277
Dimension of probe;

- Length : 110 mm

- Diamater 10 mm
Immession Depth 00 mm

Result : Without
Calibration Standard uuct E Uncertainty of | Coverage
rror

Point Temperature Reading Maasurament factor
(*c) (c) (c) (c) 1£°C) k
250 25003 250 -0.003 0.13 200
300 a0.002 30.0 -0.002 Qa2 2.00
350 35.008 35.0 -0.003 0.13 | 200

Remark : - UUC* = Unit Under Calibration

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

A mmmlnerd An mbasm
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Agilent Crosslab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agllant Preventive Maintenance provides factory recommended service for your analytical Instruments to assure
reliabie operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and supphies, Agilem
Preventive Maintenance provides everything you need to raduce unplanned downtime and kesp your systems
aperating at their paok. This checklist will be completed al the end of the servics and provided 1 you as a recard

of the preventive maintenance activities

000~
Agilent
S‘r.-. yLF 0
wnanslumunu
21206348
Agilent 7880 GC Preventive Mairtenance Checklist CF,S__E:S“LFME Agllent 7890 GC Preventive Maintenance Checkist le.ab
o g b Qe

Introduction

Customer Information

« Customers should provide all nacessary operating supplies upen request of the engineer

+  Acustomer representalive should be available to the engineer while performing the preventive
mainlenance res.

= 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 thia service.

= If @ system requires the use of extra or special procedures and/or pans for the malntenance
senvice, then thesa must be ordered separately and charged as & repalr, which may incur
additional costs.

Important Customer Web Links
o Formore information about Agifent Technologies services, please visit our website using the
following URL: hitp://www agilent com/s p

+  The Agilent Communlty iz an excellent place to get answers, collaborate with others about
applications and Agilent products, and find if-depth documsnts and videos relavant to Agilant
technologies. Visit hitps //community agllent.com/welcome

= Toaccess Agilent University, visit hitp://waww agllant com/erasslab/university/ to learn about
? danik

P

tralning aptions, which include online, delivery. Atraining speclalist can work
directly with you to help determine your best options,
+ A useful Agilent Rescurce Center web page is avallable, whi ludes short videos on

quick [1s1s of consumables for new Instruments, and other valueble information. Check out the
Resource Page here: hitps://www agilent com/en-us/agilentresources

Nead technical support, FAQs, supplies? - visit our Suppert Home page

http://www agilent.com/search/support.

Videos about specific preparation requirements for your ingtrument can be found by searching the
Aglient YouTube channel at https.//www youtube com/user/agitent.

= 78908 Manuals are slso avallable on Agilent.com:
o Safety
htps:/iwww ailent com/cs/library/usermanuals/public/78308_Safety.pdf
o Installation and First Startup
https:ffwearw.agilent. com/es/library/uger :/TBO0B,
Manual

.

.

Mation pdf

hittps//weww sgilent.conmy/es/library/usermanuals/ Public/7T8908_Operation,pdf
o Malntaining Your GC

hitps:/www agilent com/eslibrany/usermanuals/puslic/G3430
00052%2076908_Maintaining% 205uide.pdf

Revision. 2.00, 1s3ued: December 30, 2020

Agile Document Number. DO0D /063

DE rumber. 44166.7597222222 Page 2 of 9
@ Agilent Technclogies, Inc. 2020

wneslunIuRy

Service Engineer's Responsibilities

* Contact the customer and
maintenance vigit, ensure that all necessary supplias are available before the praventive

Only select those pages that relate to the system or module being serviced,

*  Complete empty fields with the relevant information.

:mzrm the relevant checkboxes in the checklist using either a *X" or tick mark *v*

: 8 “Section not applicable” check boxes to indicate services/tasks not delivered, es appropriate
omplete the Preventive Maintenance sarvice in the arder of the lasks listed,

*  Complete the Service Review section together with the customer.

*  Complete the ficlds for page numbers at the foot of each selected page

*  Complete the total number of pages field in the Service Complation section

*  Ask the customer to
iy ign the Service Complation section Including the customer's and your

Additional Instruction Notes

. :‘Zheck f:!r :y;nl_\ve servica notes for this unit. If there are any applicable “Salety” or “Modification
ecommended” Service notes, plan to implement the changes on this unit befe
qualification service. L
* Do notimplement firmware updates, unles:
3 6 you
they are compatible with the Instrument :umyrnl mﬂ}:u from he uslomaend s mre bt

Revision: 2.00, Issued: Decembar 30, 2020
Agle Document Nomber D000308S |

DE number. 44166 7567222227 Fage 3 9
© Agllent Technologies, Inc: 2020 B B

enansluauRy




CrossLab

Agitent 7890 GC Preventiv Maintenance Checklist b g 0 B

System Information

hed instead of the teble

@ Check this box if @ repert i
below.

% CN11021007
Instrument System Name and 1D

| Instrument System ita and Instument Room

Locaticn - =
List the Serial Numbers of each
Comgponent

'msmcwlmm | Component =
L4 e O i CN11021007
b ) ) _‘

o @i p ¢ @

10

Preparation

before staring

Diacuse any speelfic issues with the customer
Review the instrument logbook for recorded problems and comments
Save Instrument control setings pefore starting the procedure
Perform a g ion of the system for

proper etc

heck for ingtattation of pans, sssemblies, sensors
gheck system for required instaliation of components, seltings n:a‘::;md zmn;:l: i
i waul
+ required firmware updates and verily with customers f

mf:mr:na the following procedures, record the Detector Signal Ou‘pm!f:j' in m: nr::n’th; :::Ie L}
the GC Is turned OFF or ina sevice ‘mode, comparing the detector outpuls betore
service is not possitle

ervice Notes.

EEEREEEE

Revision: 2.00, 185ued. Decemoer 30, 2020

Agilent 7850 GC Praventive Maintanance Chacklst CroseLab

vt g e

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.
Open GC cuvers and vacuum/remove an

'y dust/debris. Pay panticular attention to cocl;
Inspact internal connectors for Proper contact and placement. o cookeg [
Reconnect Power to the GC. Power the GC on and verify the power on selftest passed
Verify oven motor spins freely and turma on with the oven door closed; off when the door is ed.
Verify operation of all other fans - the inet and EFC cooling fans. =

Verily oven intake/outiet flap assembly is pperating smoothly while heating and cooling the oven

EREEEEQ

Inlet and detector consumable replacement

For the Inlets installed, perform
GC” - for the inlet(s) installed,
W Replace the split vent trap canridge fi

: ‘ge filter on units with th lets:
a m Mode Inlet (MMI). Programmed Temperature Vlmld:::l" v

Inlet system is used In Split Mode with viscous sample:
I

y the inlet and flush or replace tiwe lubing between the ldﬂe?snd“thn:mgl:n!::n e M e
If the GC includes a Flama lonization Detector (FID), replace the Jet. If the ignitor shows any builcup of

sample or carmosion. replace the ignitor.
contamination - clean s mea;'sry Examine the FID eoliector and castie assemblies for

[4

inlet maintenance as defined in the 7890 manual - “Maintatning Your

Splisplitless Capill
{PTV), Volaties Intrface it e

Zero Sensors and Leak test

Zevo all pragsute sensors per the procedure in the 7890 “Advanced User Guide™

a
& Perform inlet pressure decay test W i i
e i a y h[fl:.Mmlhe?E!n Troubleshoating Manual”.

within that protocol can be used for the PM, oo Pt doce o i
Record if test passed or failed in the results table.

Revisian 700, Issued: Ducember 30, 2020

Agile Document Ny . 0.
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CFSSSLab Agilent 7690 GC Preventive Maintenance Checkhat C‘r"ggé‘}?l{
Checklist s L
Agillent 7890 GG Praventive Maintenance
Signature Page

ALS Maintenance

0 Section NOT applicable
@ Check all cabling and configuretion settings between GC, ray, and injectors.

@ Vacuum or remove any dust, especially around fans.

@ Check operation of all fans.

@ Check syringe for smooth plunger operation

@ Check far smooth operation of the needle support - clean if necessary

Restore Instrument , ‘
the normal operating conditions or cuslomer method using the Browser interface or Data

@ Restore

15 minutes
@ Purge the system with carrier flow for
@ Bake out the system, then restore the normal cperating conditions _—
L
Results should be similar or s
i the customer's sample using
hermical checkout, If this is 8 routine PM, inject.
" mﬂl‘:?‘ﬂﬂ: will act as a final checkout of both tha ALS and the GC.

i T
Note If the PM Service ia performed pnortoa qualification service, then use the qualification procedurt

as a guide for final instrument ot up and checkout.

Revision: 2.00, Issued; December 30 2029
Agile Document Nurrbar. DOO0TD63

DE number, 44166 7597222227

B Agient Techrelogies, ne. 2040

Agilent

Page 8 of 8

wonenslumuR

Service Review

Attach ovailable reporta/p f all teata to this

Record the Praventive Malntenance service activity in the customer's records/logbook

Update/r ! as

Affix the PM sticker 1o the system or instrument logbook based on tha customaer's requast.
Complete the Service Engineer Comments section if there are additional comments

Review with the customer this service, pants replaced, and test results obtained.

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's 1Q records.

EEEEEQR

O Supply the customer with a copy of the Sman Alerts flyer
Q Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.
7890 GC Test Results Table
Datector Signal Outputs. Before PM Service After PM Service
Front detector cutput NA. NA.
Back detactor output NA. 22.0
AUX detector cutput NA.
Pressure decay test Actual tost result
Front inlet pressure dacay test Pass Pass
Back inlet pressure decay test ‘ Pags NA

Rewvigion: 2.00, lssued: December 30, 2020

Agile Document Number DO007063

DE number 447168 7597222222 Page 7 of 9
® Agilent Technologles, Inc. 2020
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CrigtLab

Agilent 7830 GC Preventive Maintenance Checklist
b s s B

7890 Parts List Table

The following kits are recommended for caplllary and purged packed Inlets. If this is a general PM and the

customer has a preferred set of you may use the customer
Product or
model# where | Quantity

Part Part number uged
S5L Cepillary Infet PM kit, Splitleas 5188 6497 7890MB 1
SSL Capillary Inlet PM kit, split 5188-6496 | 7850M/B
SSL Capillary Ultra Inert Inlel Gold Seal with 51906144 |7BQHNB
Washar . |
SSL Capillary Uttra Inert Inlet Sphtless Liner - 51602203 " 7880A/R
Single taper with Glass Wool
SSL Capillary Ultra [nert Inlet Low Pressure Drop | 5190-2295 7890A/B
Spi Liner -
with Glass Wool . )
PP Inlet PM kit 5188-6498 7BY0A/B
Split vent trap FI kit, single cartridge (for MM, | 5188-6495 TBS0A/B
PTV & V)
MM Cleaning Kit G3510-60820 TBI0A/B
PTV Seplumless Head Rebuild Kit §182.9747 7890A/8
PTV Septumless Head Teflon Guide 51829748 7850A/8
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1
FID Callector Rebuild/Claaning Kit G1631-6/000 | 78904/B
Standard .071-inch FID Jet fer capillary FID base | G1531-80560 7890A/B 1
High Temperature .018 inch FID Jet for capillary | G1531.80620 7890A/8
FID base S
Standard 018-inch FID Jet for packed column 18710-2011% TBI0A/B
with packed FID base

|‘ Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B
wilh packed/adaptable FID base
High Temperature 078-nch FID Jet for caplllary | 19244-80620 TBIDA/B
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID 51534-80580 TE90A/B
NPD Jot, unversal fiL 07 1inch ID Extended | 6153480560 | 7850A/B
tip o |
SSL Caplllary Uitra Inert Inlet Gold Seal with 5190-6144 7EI0A/B
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - £190-2293 7B90A/B |
Single taper with Glass Wool - |
+*FID Collector Replacement Kit, if needed G1531-67001 7BI0A/B

Revion: 2.00, lasued December 30, 2020

Agile Decument Number: DO007063

DC number: 44166 7597222222 Poge 8 of 9
© Agilent Techrologies, inc 2020

Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

CréssLab

b it e

Interest for the customer, please wilte include them in this boi.

If there are any specific points you wish to nate as parl of performing the service or ather flems of

Service Completion

Service request number 6006748380 Date service completed _21Fab2024 .
Agilent signature Phuresnal Yokiragul Gustomer signature
Total number of pages in thi 9

Revision: 2.00, Issued: December 30, 2020

Agile Document Number D0007053

DE number. 44166, 7597222222 Page 9 of 9
© Agllent Technologies, Inc 2020
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Equipment Operational Qualification Report
Report Ne. $V2407/21898
Equipment GC-MS
System Model sQ
System ID GQS1203F021
Equipment Details Bruker
Test Protocal Scion 0Q Protocol
Protocol Rev. A
Date 16-Jul-24
Report Type Report
Org. Name United Analyst and Engineering Consultant Co.,Ltd
Org. Location 3 Sol Udomsuk 41 Sukhumvit Rd.
Bangchak Phrakhanong Bagkok
Thailand 10260
'
wonansliumunu wnanslaimuny




134 lnoghin §1fin  THAI UNIQUE CO., LTD.

II.' 80-82 omizaniiflae uwasunaypuwmn iwawazuRs ngamm 10200
80-82 Prachathipstai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunigue.com

SCION™

CERTIFICATE OF CALIBRATION Operational Qualification Protocol
GAS CHROMATOGRAPH MASS SPECTROMETER

For SCION Instrument
Certificate No.: SV2407/21898 Name and Model:
Customer: United Analyst and Engineering Consultant Co., Ltd
Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangehak
Phrakhanong Bagkok Thailand 10260 Sarial Numbar:

Instruments Model: MS Scion-SQ SN GQSI1203F021

GC 451-GC SN BRI203M0%9

AUTO SAMPLER CP8400 /N BR1203M331 System ID Number:

Standard Reference Number: 393065201
Procedure Document Number; 394207000

System Test

PM i stic Te: /page = Publication no. 384207000
perform and Diagnostic Test PASS FAIL

Air Water Check Test APASS FAIL Rivison,

Tune Test EI 7PASS FAIL November 2011

Signal to Noise Test (EI) SCAN /PASS FAIL

Injection E1 Area Precision Test /PASS FAIL

Injection EI RT Precision Test /PASS FAIL

User Demonstration 7Pass FAIL

Engineer =
Somchai  Pohtongkam

Date 16 July 2024
' Thai Unique Cu,, Ltd. Service Division
' .
wnanslumuny wneslunIun

SCION Operalignel Qualification Protocol SCION Operstional Qualification Profocol

Contact Table of Contents

Scion Customer Service and Support uses a Customer Relntbonsh\p Managamcnt (CRM) system.

The interaction with this system cffers the Cuistomer ir g the contact center 1.0 ROVISION HISLOTY, .. ovv. oo soncses s st snss s sssesssosnsssensesnssns 8

or help desk. 2.0 Qualification Representative and Reviewer Detalls. ... 8
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SCION Oparaticnal Quaiification Pratoca!

6.2  Operational Qualification Protocal Assignmem 8.3 ............oooooveieverneo 2T
Protocel Accaptance / Protacol Approval by Seion 8.4 _.__.........o.evurueerecerricirrcnienrnen 27
Remarks 5 B8RS R B R S S B Y VT 49 .28

Appendices. .. i AL s e 29
A1 Qualification Representative Details ..ot e e 30
B.1 Exceptions.....

Operational Qualification Protocol Certification. .

Pusication no, 384207000, Revision A, November 2011

Page {of 36
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SCioN rational Qualificaion Prolocol

1.0  Revision History

This qualification protocol is updated as necassary, which includes the event of any regulatery changes
to Title 21 of the Code of Federal Regulations (21 CFR) Parts 210.and 211 (if applicable), any software
or hardware changes, or updates thal may impact on regulatory compliance.

Isaue Number | Date Comments

Publication ne. 384207000, Revisien A, November 2011 Pagesefds

wnaslumaugu

SCION Operatonal Qualificatian Prolocol

2.0  Qualification Representative and Reviewer
Details

21 Qualification Representative Details

Each person responsible for executing any part of this Protocal must complete the table below,
providing a sample of their signature and initials, and recording the date the Qualification was
performed.

Qualification representatives are nominated to execute and verify the completeness of the test protocol
and correctness of all entries.

All testing must be performed in accordance with procedures outlined in this manual. The
representative must be trained and qualified to perform the procedures outlined in this document.

A copy of their appropriate qualifi istobei “Qualifi 1 Repr ive Detalls” on
page 30.

Name (Print) SOMCHAT POHTON GKAM
Titke ENGINEER
Signature
=
Initials SOMCHAT
Date 16

Tuiy

Name (Print)
Title
Signature

Initials
Date

Publcation no. 384207000, Reveion A November 2011 Pagefot38

wnaslumuny

SCION Operational Qualification Pratocol

2.2 Reviewer Details

Each repi ive r for reviewing any part of this p must record their details inthe
following tables, providing a sample of thelr signature and initials, and recording the date the
qualification was performed.

Anempl designee of the company cparating the instrument must review these qualification
procedures. All calculations and data will be checked by the reviewer. Data review must be performed
in accordance with the qualification guidelines"Qualification Guidelines and GMP Dacumentation” on
page 10 and in compliance with current Good Manufacturing Practioe (cGMP) as spacified by 21 CFR
Parts 210 and 211.

Documentation supporting training in the area of data review and cGMP must be carefully mainlained
and reviewed by the instrument ewner,

Revi repr i pensible for reviewing th wess of the qualification protocol
and accuracy of all entries.

Name (Print)
Title
Signature

Initials
Date

Name {Print)
Title.
Signature

Initials
Date

Publication no. 384207000, Rewision A, November 2011

Page]o{36
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SCION Operational Qualification Protocol

23 Quality Assurance/Control Details

As Quality Assurance/Centrol {QA/QC), whe Is empowered to approve instrument compliance
decuments, | approve the procediires in the SCION Operational Qualification Protocol, which | may
have amended, | accept the qualification of the Qualification Representative, and | will review and initial
the results.

Name (Prit
Title
Signature

Initials
Date-

Name (Print)
Tite
Signature

‘|m-!
Date

Publication no. 364207000, Revision A, Novembar 2011 Page gof3d

wonanTlumauRy

SCION Oporational Quaiiication Protocol

3.0 Customer Responsibilities

The custamer shall ensure that the Preventive Maintenance (PM) or Instaliation Qualification (1Q) up to
peint9.11is leted. A T should be available at all times during the

Operational Qualfication Protocol.

Note The Operational Qualffication Protocol test procedure should be performed after significant
repairs, and at least once a year.

Qualification | —— / , 5 Reviewer |
Rep. Iotisk ‘ = PR GAC el
Date [1¢ o 97 Date | Date I
Pubkcation o 384207000, Revision A. November 2011 Pﬁﬂ“
OAETIATUAU

SCION Oporational Quaiification Profocol

4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

Atthe end of qualification execution, all tables and data entry flelds must be completed and all test
resuits, where specified, must be printed and attached to the protocel,

The Qualification Representative and the Reviewer must sign (signature or initials) and date sach page
that has a signature fisld. This represents agreement and of all data and i icn on the.
signed page.

Note Scion does nat provide instructions for full Qualification of the personal computer (PC)
used to operate the SCION. If further qualification of the PC is required the end-user
must contact the PC manufacturer,

Nota Scion does ot provide full qualification ions for Sci i
accessories, Limited instructions may be supplied. If qualification of a non-Scion
accessory isrequired, the end user must contact the accessory manufacturer,

4.2 Qualification Guidelines

The following are general guidelines for performing the qualification tests in accordance with cGMP for
the Manufacturing, Processing, Packaging, or Holding of Drugs per 21CFR Parts 210and 211.
Additional local requiremants may also apply.

« Read the guidelines before starting the quallfication.

« Perform all tests exactly as written.

« Use a pen with permanent biue or black ink unless otherwise spacifiad by company policy,

« Neatly strike out any incorrect words or numbers, made while writing comments or recording
results, information or data within this Protocol, with a single line, The word(s) crossed cut must
remain kegible. Write the correction as close as possible to the original entry. Write a brief
description of the error. For example, write Transcription error’ or '‘Re-written for clarity’. Initial
and date the changs,

Enlering initials where a signature Is requested, and vioe versa is permitted. The exception o this
isin 2.0: Quallfication Representative and Reviewer Details on page 6, where examples of each
person’s signature and initials are reguired.

Use the date format dd Mon yyyy (e.g. 08 Mar 2011) unless otherwise specified by company
policy.

Publication no. 384207000, Reviskon A, Nevember 2011 Page 190138
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SCION Oparational Quali Protscol

Complete all tables and data fields to comply with this protocol. Blank fields are not permitted. For
items that are not applicable, draw a line through the field, and write ‘N/A’ (Not Applicable). If
entire tables or sections of tables are not i , strike a ki threugh the entire table or
the specific area and enter 'N/A". Complete the signature fields on the page

« Write ‘Pass’, Fail or ‘N/A' as applicable to the test requirement or outcome.

Ensure that resuits and/or specific documents are printed and attached to the specified appendix.
« The Qualification Representative and Reviewer must both sign (signature or initials) and date the
signature fields on each page. This represents agreement and acceptance of all data and
information on the page.

4.3 Page Numbering of Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendix and a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Representative and the Reviewer.

For example. pages inserted after Appendix C are numbered
C-1,C-2,C-3..etc. along with the initials and date.
Ifthe reverse of each appendix page is left blank, it should be marked ‘N/A’ and signed and dated,

When the IQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.

Qualfication | ——— , /, Reviewer i
Rép. I L8P QA/QC Initials
Date 76 July 24 Date | Date
Pubbcation no. 364207000, Revision A, November 2011 M‘!lurjs
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SCION Operations! Quatificalion Protocol

4.4 Exception Reports
An exception to the pratocol occurs when Lhe observed result differs from the acceptance criteria or
expected result.

All exceptions to the protocol must be documented in the Exception Report. The Exception Report
includes a detailed descriplion of the exception and resolution by the Qualification Representative

SCION Operational Qualification Protacol

4.5 Reference Documents

The follawing decuments are relevant to this Qualification:

+ Instaliation Qualification Protocol
« Completed service report from Preventative Maintenance (PM) schedule

Each Exception Report shall be issuad with a unique identification number in the form ERID-XX-X. Qualification ==L/ F Reviewer
This number is generated by the page number on which the exception occurred followed by a Rep.Initials | — Initials ARG Iowipfs
sequential number indicating each exception found on the page Date 16 July 24 Date Date |
For example, if an exception occurs on page 34, the Exceplion Report shall be identified as ERID-34-
1. If another exception occurs on page 34, the second report shall be identified as ‘ERID-34-2" This
identification number should be recorded inthe 'Pass / Fail / N/A' field after each test
Each Exceplion Report must be signed by the Qualification Representative and the Reviewer as
evidence of approval.
The Exception Report is inserted in the appropriately named appendix and numbered as per Section
4.3 of this protocal,
Qualification | —— , Reviewer 3
Rep, Inlials | =~ 2 QA/QC Initials
Date 16 July 24 Date | Date
Publication no. 384207000, Revision A, November 2011 Pag-\?uf:ﬁ Publcation no. 394207000, Revision A, November 2011 P.w\iufx
wnanslumaugy wnalunIugy
SCION Operational Qualification Protocol SCION Operstionsl Quakification Protocot
4.6 Required Materials 4.7 General Guidelines
The following stock solutions are required: The following are general cGMP guidelines.
= 100fg/ul OFN 384204200 « Perform each procedure exactly as written
« 1 pgiul OFN 333085201 « Fillin each item on the form or mark it Not Applicable (N/A).
« 100 pg/ul OFN 383110101 + lfanitem is marked N/A, initial it and date it.
« 10pg/uL BZP 93085301 » The Reviewer reviews and initials all entries r ded by the Q pr
« 100 pg/ulL BZP 384206200 « Keep all raw data. The Qualification Repr and the L will initial it, and date it.
i B % § 4 ? = Do not destray raw data.
The ab: will be used to pi follaw solutions which will be ired t
executa this OQ: R R M ostig eSS + Attach raw data from an instrument, such as the SCION, as an Addendum using the instructions
Note  Referto Appandix 1 for the preparation of the standard sclutions. nihe owing acensmes secton.
: propar bl B + If severalinstruments are qualified simultaneously, reference shared information, such as
Quaification | " Raviewer 2 standard preparation and chemical information, to the document containing the original
Rep. Initials -;:"’[' s Initials T Ik infermation by its madel and instrument identification number.
Data A6 July 2 4 Date Date + Label all reference standards as required by local regulations.
+ Record the time each reference standard was opened.
» Use reference standards within 24 hours of preparation.
Qualification | < / 2 Reviewer "
Rep. Initals f:—__-né Iritiaks QA/QC Initials
Date 16 July 724 Date Date
4.8 Specific Instructions for Documentation
The Reviewer designates specific documentation instructions as follows,
Permanent Ink Color Blue
Preferred Date Format 16 July 14,
If more instructions are required: Use an sheet, write the addendum number, and a brief
description
Qualfication > Reviewer
R, loifai Sbe P QAQC Initials:
Date 14 July 74 Date Date
Publcation nio. 334207000, Revision A, Novermber 2011 Paga 140138 Pughcation ne 984207000, Revisan A, November 2011 Page 150138
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SCION Operational Qualificaon Prolocol

4.9 Documentation Corrections

Note All original entries must remain legible ahter corrections are made.

1. Draw aline through the incorrect information.

2. Write the correction as close as possible to the original entry, or enter a foctnote

3. Write a brief description of the error. For example. write “transcription error,” “rewritten for clarity,”
or “correcting wrong entry”

4. Initial and date the change.

Qualfication | == , » p Reviewer
Rep. Intals — 4 ot QAQC Initials
Date 1§ July 22 Date Date

4.10 Marking Procedures Not Applicable

Some sections may not relevant for the qualification. To indicate that a procedure or part of a form is
unnecessary and that it was not forgotten or inadvertently overlooked
1. Draw aline through the portion that is not applicable. Write the letters N/A (for not applicable), your
initials, and the date near the diagenal line.
2. Ifaprocedural stap is unnecessary, salect N/A if itis indicated, or write a inanA
The Qualification Representative and the Reviewer enter their initials and the date near the line

Note The Qualification Representative and Reviewer must sign and date all forms, even when

part or all of the form is marked N/A.
Tl — . & T
Rep.intials | " " intas CC Iotel |
Date {6 Tu by 24 Date | Date [
Publication no. 354207000, Revision A, Novamber 2011 Page 1§ot
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SCION Cperutonal Qualification Protocol

411  Addendums

The following ara reasons to compiete an addendum sheet:

= A deviation needs documentation.

+ Additional infermation or data needs to be recorded.
« Insufficient space to include the correction on the sheet where the error was made.

Qualficabon
Rep, Initials

=== ,, /7 Reviewer
= Inftials

QAIQC Initials

Date [ dute 22 Date

Date

412 Addendum Example

The following is an example of using an addendum shes! to document a deviation

If some of the items on the sales order were not present, you could do the following:

. R

Use an addendum sheet

%)

. Write Instrument Delivery on the Procedure line.
Write the addendum page number followed by a letter. For example: page 12A, where 12 is the

page and A represents the first addendum on Lhat page

= Scion notified that Part Number XXXXX and XXXX are missing
« Scion replied that the parts are in stock and will be sent overnight. While
» waiting for the parts to arrive, | will continue to set up the instrument

documents and create addendum pages as required.

Wirite the plan to obtain the missing items, which may be the following:

Review the plan with the Reviewer and make the necessary modifications.

Document the arrival of the parts and write that this addendum is resclved. Attach a copy of delivery

Qualification =2 ,, 'jo Reviewer v
Rao: et |,._q/ L ouocmm|
Date | 16 %ty 24 Dute Date |

Publcation no. 364207000, Revision A, November 2011
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5.0 Operational Qualification
This chapter contains the tests to be completed to perform an Operational Qualification for the SCION.
5.1 0Q Preparation

The following must be done before starting the OQ:

1. P ive Maintenance must have b and signed off by the Qualification
Representative, Reviewer, and QA/QC person, and attach a copy of the service report and add an
addendum number.

Addendum __P. M. frodorel

Qualification ] Reviewer :
Fon o] —/ T e O b
Oate 76 July 24 Dol Dote

2. OQmust have been completed and signed off by the Qualification Representative, Reviewer, and
QA/QC person.

Qualification | < / / Reviewer
Rep. Initials =l P Initials
Date 16 July 24 Dote Date

QA/QC Initials

3. The QA/QC person must review, apprave, append (if necessary), and sign the Pre-execution
Approval

Qualification — 'y Reviewer :
Ropiintab | —=~"" " intak ‘ cwumm‘
Date 16 Judy 54 Date | Date \
Publication no. 334207000, Revision A, November 2011 Pﬂnﬁlﬂdﬁ
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SCION Cparational Qualificabon Prolocol

4. The Qualification Representative and the Reviewer must sign and date the Pre-execution

Approval,

Qualification | <= s / 2 Reviewer

Fop, Ik | Pl R | QA/QC Intials
Date 1 Zely 34 Date [ Date

Publication no. 394207000, Revision A, Novembar 2011
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SCION Operaional Qualificalion Prolocol

5.2 System Description

5.21 SCION D

ription

i Principal Phene
Installation Date: 2 {1 5 Operator Number
Company Information
Company (e esl fivalust apel By peeyngnstaliation Site 1.7 5
Name: 2 o “Building

Address: 7} Sei pldemaule 44 AddressiLocation”  Sulebuwmuit Bof
City. State: Ty perbale , frineha nging City, State: T . bol
Zip/ Country: ThaPbel Zip/ Country: /n ¥ 2

System Description
Serial ) o a

SCION 56 Number: GG S1203F 031
Sales Order Sales Order Addendum
Number: Number
GC
Module Type:  Sclon A5A il BRA203moa
AutoSampler
ok Ana Serial B

odule Type: AP 400 Number: 2RA203 1321
MS Work i

. - Serial
Version: MEWS €99 Numbsr: OM06- 6741 - BBR-A50¢
Computer Operating System
Operating _ Serial Service
System:Windows T VeSON Ty oo tge-aos- 159 Pack -
Computer
. . Serial Hard Drive 4 75
Make. Dell Model:gptipled  no: DAMYHSI Size /RAM_—4G
‘Addendum ’
Number(s): 2. gqs'*cm ':/S('Yrr,"l\c"
(Qualification "y /¢ Reviewer o
Rep.Intials || —>"" 1" joiiaks QARG '“""""‘
Date 16 July 24 Date Date |
Publication no. 334207000, Revisien A, November 2011 Paga 2Qc!26
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SCION Opsratonal Qualifcation Protocol

5.3 Data Sheet Specifications

Run these tests aftar the instrument has pumped down and is leak free. Use the factory methods.
Follow the Installation Procedure; complete this section and the appropriate line of the 0Q Summary.
Print out the methods and results and attach as addendums. Use the factory test column Br-5ms 15m
X 250im X 0.25im.

Table 5-1 TQ Specification

Mode Concentration |Scan Range |Result NiA | Pass | Fail| Addendum
EIFull Scan  |1pgOFN 50-300 SIN 25001

EIMRM 100fg OFN 272222 S/N 25000:1

PCIFull Scant |10pgBZP 80-230 SIN 2501 i=

NCIFull Scant |1 pg OFN 200-300 S/N 240001

+ The Signal-to-Noise Tatic SN values are based on RMS noise figure.
1 Cltests use methane gas as reagent gas

For any tests that did not pass, complete an Addendum for each. write the Addendum number and a
brief description

Qualification | — /. Reviewer ;
Rep Infials | —=" " nials QNGO infials
Date f¢ '];Hx_] $A Date Date

Table §-2 $Q Specification

Mode Concentration |Scan Range |Resultt | N/A | Pass | Fail| Addendum
EIFullScan  |1pg OFN 50-300 SIN 2600:1 v

PCIFul Scant [100pgB2P  |80-230 SIN26001 |/

NCI Full Scant | 200 fg OFN 200-300 SIN21000:1 | /

Qualification — ’ Reviewer X
S | =S QAIQC Initisls
Date |76 Jury 224 Date Date
Publcation ne. 394207000, Revision A, November 2011 MZI‘MSO
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SCION Operational Qualification Profocol

5.4 El Precision Test TQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/pL OFN
test mix part number 393085201,

The following s the required precision for 10 consecutive injections:

Retention Time Peak Area

- o] & -
ale|e|~|o w|rn g

%RSD

As an alternative, a % RSD summary report from MSWS can be added as an addendum.

Addendum __ [N /B

N/A| Pass | Fail | Addendum

Observed Mass is between 271.6 mizta 272.4 m/z, which is £ 0.4 of
the expacted m/z.

Retention Time < 1% Relative Standard Deviation (RSD).
Peak Area < 10% Relative Standard Deviation (RSD).

NEE

To complete this section use the factory MRM method on the system CD. Print a copy of the methed
and add as an addendum,

W NIA

Pubication no. 364207000, Revaian A, Novembar 2011 Pagezgotse
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SCION Operationel Qualifcation Prolocol

Ifthe hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configurad to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400. This will have noimpact on results
and can be tracked and recorded in the addendum.

55 El Precision Test SQ

The following precision tests are for systems with autosamplers only. The test solutionis 1 pg/uL OFN
test mix part number 393085201

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

1 2.645 24%00
2 3.4 3 5545
3 % 640 1Lgs0d
4 4. 64% 2639
5 3.641 Hh5201
8 % 642 %6215
7 L 641 L3%41
8 7,.649 6459
9 b.642 $5%1q
10 3,643 LY 624
%RSD 0.02% 4-242

As an alternative, a % RSD summary report from MSWS can be added as an addendum.

Addendum
N/A | Pass | Fail | Addendum

Observed Mass is between 271.6 mizto 272.4 miz, which is + 0.4 of
the expected m/z. b
Retention Time < 1% Relative Standard Deviation (RSD). v
Peak Area < 10% Relative Standard Deviaticn (RSD), s

Publcation no, 384207000, Revision A, November 2011 Page 230136
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SCION Cperationsl Qualification Protocol

To complete this section use lhe factory Scan method on the system CD. Print a copy of the method
and add as an addendum.

Addendum __(V/ A

Ifthe hardware is not the same as the factory method, then nota this in the addendum and how the
ch ilable has been configt pensate, Th t 1 variation here is the
sampler, where the Combl Pal has been used instead of the 8400, This will have no impact on results

and can be tracked and recorded in the addendum.

Addendum __ N /A

Publcation no. 384207000, Revision A, Novembar 2011 qulillufae
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SCION Operstional Quulification Protocol

5.6 Final Evaluation

N/A |Pass |Fail |Addendum
Is the equipment in normal operation condition? Vv
Have all of the OQ requirements been completed? vV
Qualification ? P Reviewer
Rep ik | s P o QA/QC Initials
Date 16 July 24. Date ‘ Date
Publication no. 384207000, Revison A, November 2011 Page Iinil!
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6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the procedures and 1 din this are

Instrument(s):

Scion 451 S& _with  AP%dco
Serial Number(s):

Grs 1903F 031

Sales Order Number:

Company Name:

United ijﬁ and. Er\JJWgTEHQ by Ment do. Lid

1 agree that the Operational Qualification Protocol has been satisfactorily completed.

g

| confirm that the Operational Qualification Protocol has not been completed, because of
these failed (non-passed) ilems

Authorized C R

Name (Print)
Title
Signature

Initials
Date

Publication no. 24207000, Revision A, November 2011 Page 2§0f 36
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SCION Cperational Qualifcabion Prolocol

6.2 Operational Qualification Protocol Assignment

This O al Qualifi P is used for.

Operational Qualification Protocol as final test at Scion

Operational Qualification Protacol after Instaliation Qualification

a

Operational Qualification Protocol after Preventive Maintenance and OQ completion. E{

6.3 Protocol Acceptance / Protocol Approval by
Scion

| agree that the procedures and information referenced in this document are applicable.

Instrumenty(s):

Scion 451 S6_wiih AP $a0c
Serial Number(s):

GRS 120BF24

Sales Order Number:

Company Name: .
Urided Avalyst and Bugimeering doveltant v Lich
7 7 e

Puslication na, 354207000, Revision A, November 2011 Page 27,038
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SCION Cparational Qualifcaton Proigeol

Scion Certified Engineer

Name (Print) SoMcuAal  PoH TONGRAM
Title ENGINEER

Signature / 2 P

Initials SomCHAL

Date

6.4 Remarks

Publication no. 364207000, Revision A, November 2011 Page 2{cfd
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SCION rationa! Qualificaticn Protocol

Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendix and a
sequential number. The appendix page number must ba inftialed and dated by both the Qualification
Representative and the Reviewer.

For example, pages inserted after Appendix C are numbered C-1, C-2, C-3... etc along with the initials
and date.

If the reverse of each appendix page is left blank it should be marked NA and signed and dated.

When the OQ is complete the total number of pages inserted after sach appendixis written on the front
page of the respective append|x shest.

Publication no. 394207000, Revisian A, November 2011 Plo'??dal
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Serlificale

Itis hereby certified that
Mr.Somchai Pohtongkam

Has st ly d the Service & ApplicationTraining for

Scion Chromatography Products
Training Contents were:

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS SQ, GCMS TQ

Al Techcomp Singapore
By Mr. Michael Mei (Service Manager)

On 11™~15" July 2016

Moo

Hans van den Heuvel
Commercial Director
Scion Instruments

Daie: 19 July 2016 Cert No. : TSG-SCIONGC-1 5011602

SCION Operaticnal Quaiifcaion Proiocol

A1 Qualification Representative Details

The Qualification Representative is to insert a copy of their appropriate qualification(s) after this page.

No. of Pages Inserted | —I

This area Is infentionakly left blank.

Publcation no. 384207000, Revision A, Novermber 2011

Page 30p136
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SCION Operational Qualifcasion Protocol

SCION Operstional Qualificasion Projocol

Addendum Procedure.__ . 1. Tredoce | Page Number
B.1 Exceptions
Each Exceplion Report shall be issued with a unique identification number in the form of ERID-XX-X.
This number is generated by the page number on which the exception occurred followed bya
sequential number indicating each exception found on the page.
For example, if an exception occurs on page 24, it shall be identified as Excaption Repart 'ERID-34-1",
If another excepticn occurs on page 34, the second exception shall be [dentified as 'ERID-34-2". This
identification number should be recorded in the pass/fall field after each test.
Insert Excaption Reports (if any) after this page.
No. of Pages Inserted [—
This area is intentionally leff blank.
g‘;ﬂ?‘”"" =R R QAIC Initisls
Dale | 16 Tty 24 Date Date
Publicationno. 33207000, Rewision A, Novamber 2011 Page 31,0136 Putication no. 384207000, Revision A. Novembar 2011 P-wﬁoua
tonanslumuny lensTTRIATURN
SCION Operasiona) Qualificesion Protocol Scion fional Quulification Protocol
AddendumProcedure QH&%_MAL«_\;MPW Number_5 AddendumProcedre:_%- Test oy |4 pagenumber_ 20
7 Qualification —— ’r, Reviewer .
Qualification | < 7 -, Reviewer o o Nodoon PR QNOCMMIG|
Rep. Inkials | —A! F initale SR Rep. itats | — e/ initials
Date |16 Jul, 24 Due Date Date 16 Zule 24 Date [ Date |
Publcation no. 394207000, Revisicn A Novermber 2014 Page 330l 3% Publication no. 384207000, Revision A November 2011 pqnn)}om
Lﬂﬂﬂﬂﬂuﬂ'ﬂlﬂﬂ 151313k ] AIUAN




SCION Opertional Quatification Profocol

A Cexdidicate

SCION Cperational Q Protocol

ddendum P Page Number. Operational Qualification Protocol Certification
for
with the serial number
GRS 1203 F 21
has successfully completed all criteria for hardware Operational Qualification Protoco!
as detailed in this document.
Scion Certified Engineer
F A
SOMCHAT PoH TonNG KRAM ! 16 July 24
Name (please print) Signature Date
Authorized Customer Representative
Name / Function (please print} Signature Date
Customer Address
Unided A et and Evaineevina lonsaltant to fLid
] 7
Qualification <= ¢ Reviewsr :
Rep. Initials ot P liiale QA/QC Initials
Ee 14 July 5o Date Date
Publeation ne. 394207000, Ravision A, November 2011 Page 356136 Publication no. 364207000, Rewision A Hovembar 201§ Poge 3ot 38
wwnaslunIunu wonanslumuny
Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.
ITEM STANDARD RESULT JUDGE
1. SelfCheck 1.1 Heating PASS oK
Automatic Mercury Analyzer 12 Cooling PASS oK
1.3 Leak PASS oK
Model RA-4500
14 Optical system PASS oKk
. . 15 Drift PASS oK
Preventive Maintenance Report "
2. Analytical curve inspection{AREA)}
Serial No. ¥ 17780278 2.1 No Pretreatment [Low Conc.] Correlation coefficient 0.9999 OK
Soft version Ver 2.0.7 (r)z 09950
ROM version Ver 2.0.1
3. Repeatability(AREA}
Date g 09 July 2024 31 NoPretreatment 100ppb, n=3 1. 9960  pph
2. 10184  ppb
PM by 3, 10122 ppb
CV.< 5% 1.15% oK
Approved by ‘
( Kitichai 5. ) 4. Blank Below 1.0 [AREA) 0.1002 oK
§ Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386 i 2
wnsslustumy naslamuny




Mescury Eshwet et Amsantisl1 530wy
Ly Acte tema3000my

Manadana fiftes Usase Timec2000

Heating Lamg Time

T cn
[Ty
W7 o

ramze o7 ot

orama 87 881

STzt 6008

Counter

ekl

e k|

2 dmasonny

[T
tmarwasaren [
mosmca 0T
Stz 87281
Lo
OnowC34 6708

s o

Title Preventive Maintenance RA-4500 sn 17780278
Date 2024-07-09

Name Coax Group

Memo ¥ Cal»brauon Curve 0-10ng

1234567885000

STD[ne)
1
No STD SvoL CvOL DvOL sTD AREA MEAS Dev Note
| lppb]  [mL] _Imb] | Imt]  Ing lnq_i__ __IQNT ng_i__ R o
1 | 100.000 0000 5000 5000 0Q.000 0.0846 0.0265 .
2 | 100000 0025 5000 5000 2500 33464 25298 12
3 | 100000 0050 5000 5000 5.000 64170 48863 23
4 | 100000 0075 5000 5000 7500 98647 7532 04
__‘:_J 5 | 100000 0100 5000 5000 10000 13.1132 100253 03
0,05
004
- o3
2 ez
e e
1 2 3 4 5
SHP
SVOL CvOL | DVOL AREA MEAS CONC
No.  NAME Not
| mi (mil | Iml | ON) | ngl | [ug/d o
1 !10ﬂppb 0.050 5000 5000 65389 49798 9960
2 | 100pph 0050 5000 5000 66848 50818 10184
3 1@2@ 0.050  5.000  5.000 b.6446 50610 101.22
Statistics
No.  NAME TRY | AV sD v
| twn lug/L) 1%
1 1100ppb 3 100.887 1.15660 115
. e .
wneslumun wneslumuny
NIPPON INS TRUMENT S CORPORATION
Title . Preventive Maintenance RA-4500 sn: 17780278
Date 2024-07-09
Name Coax Group
Memo . Blank
SNP
SVOL CvOL DVOL AREA MEAS  CONC
No. NAME | Note
“ Iml_fmld | (mb | 1ON) gl (ugl °
1 |Blank D 0.1002 0.0385
Self Check
Heat check PASSII ( 25 3dngG[05 I)D] > 30. 3degC[02:291)
Sensor check:
Leak check:| FA.SS" (0 19L
Sig/Ref check: P.ISS“ (Sla 4‘30\‘ Ref - 4. 02V)
Drift check:PASS!! ( 0.0000061 - -0. 0000179 = 0.0000240)
‘
o . i .
wonenslamuny wnaslueuny
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
DQUIPMENT CALIBRATION AND TESTING SERVICES
ASIEOR 1035

HETTIEITENTEI
CALIBRATION 3918

Cart. No.: 24TMS588

Certificate of Calibration RERe:FToL
Equipment ; Hot Air Oven
Manufacturer : Mernimert
Modal : UF 58
Sarial No. : B212.0411
1DNo. UAE WAQ 00872556
Submitted by : United Analyst and Engineenng Consultant Co. Lid

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

Bangkok 10260
Location : Lab Floor 2
Rocoived Order : 01 Apell 2024
Callbration Date © 01 - 02 April 2024
Ambient Temparaturs : {26£10)°C
Relative Humidity : (50+30) %
Calibrated by : Krisda Malee

Approvad by :
Approved Signatary

() Ponpan Paipim

") Suwit Imjal

{ ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

Thh e

Apery

Equipment : Hot Air Oven Cert. No.: 24TM538
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2404-00040C-3
Procedure Used :-

Caliteation wars conductad using calibration pocedure CP-OTOZ based on TLAS G-20 according o direct
measurement method with Data Acquisition which with Detector { RTD )

and Thermocouple Type T.
The temperature scale used was based on ITS-30.
Condition of this result of calibration
1 Raferance standard instrume:
Instrument Serial No. Gerl. No. Traceable Due Date
1) Data Acquisition MYST013711  23LM115 TRA 1 Jul 2024
2. This certificale is valid only ta the item calibrated on date and place of calibration.
3. This cerification is traceable Lo the International System of Uni.
Remark : TPA : Technolagy Promotion Association { Thaiiand - Japan }

Result of Calibration :- (") Without Adjusiment
Function of UUG" : Temperature Sourca
Fresh air setting : Closa Environment during
[ Boginning | Finished
Temp [ C ) |z 26
REL Humid. [ % } 47 48
AC Supply ( Voit ) 21 220

Rel. 51d. 10 No.:

" Point
(12010 180)
Pasition : {104)°C
'C

£ 1 2116TC-01 | 22.18RTG-2/1
4 2 21-18TC-02 | 1BRTD-22
1 21-16TC-03 | 1BRTD-2/3
4| 21-18TC04 | 16RTD.24
Probe Installation Details ¢ Dimension of Chamber : 5 _| 21-18TC0% | 1BRTD-268
az 50 cm D= 060 m 6 2118TC-08 | 16RTD-26
b= 50 cm ws= 080 m ? 21-18TC07 | 18RTD-27
6= 50 om H= 075 m L 21-18TC-08 | 18RTD-28
Capacity= 030 m® o (ref) | 2118TC-08 | 18RTD-2%

.

. '
wnanlam tenaslumuny
A 006506 41209739
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
SERVICES 3: AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0.2718. 6464
Equipment : Hel Air Oven Cort. No.: 24TMESE
Condition As-Received : Used ltam Page: 3of 2
Reference : 2404-00040C-3
Result of Calibration :- (™} Without Acjusimant Certificate of Calibration Cart, No.: 24TME47
Function of UUC™ : Temperature Source ofC o Page: 10of3
Frosh alr setting : Closa
Callbration| UUC* | UUC' | Temperalure | Temperature | Overall [Goverape
Point | Setting |Reading|  stability Variation| Factor Equipment : Incubator
() Jiey](ch (+'C) {*c) (el K
1040 | 1040 | 1040 0.052 047 0.84 2 Maniitacturer ; Binder
1200 [ 1200 | 1200 0.12 072 1.3 2
1800 | 1800 | 180.0 013 12 15 2 Mode : KB 400 E6
Calibration (=]
Paint Position Sarlal No. : 2020000015635
(*c) 1 E ) 4 3 3 7 [] 9 (ref.) [27C)
104.0 | 104.464] 103.847] 104.226] 104.232] 104.108] 108.691 | 104 275] 104.127[ 104.013] 042 1D No.: UAEMIC 018/2564
1200 |120.466] 120.009] 120,635 | 120.596] 116.531] 110.644] 120.364] 120.144] 120.188] 1.1
1B0.0 | 180574 170 768 180 285 | 180.A70| 170 564 | 178 790 180 767 | 176 661] 178 802 11 Submitted by : United Analyst and Engineering Consultant Go..Lid

Average® : The average of 30 values in each position
Temparature stability : One-half of the greatest maximum differance of measured temparature at any one sENsor
Temparature uniformity : Tha maximum difference of measured lamperatures al any sensers snd the measured
temperature al the reference location which are abserved at the same time of at as closo an cbeervation tima as
possitie to determine the temperature patiem or homogeneity within the chamber under sleady-slata CONGIONS
Overall Varlation : The Diffarence of the maximum and minimum measured temperatures hreughout obasrvation.
UuC* : Unit Under Calibration
Note . The reported uncertainty uf measurement was included slability and excluded uniformity

Tha raperted uncertainty of measurement was based on a standard uncertainly multiplied by a coverage
taclor K, providing a luvel of confidence of approxiniately 85 %

-olo-

Laﬂm':‘lumugu
a 120973

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

Bangkok 10260
Location : Microbiology Laboratory (302)
Recaived Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26%10)°C
Ralative Humidity : (60230)%
Callbrated by : Man Pattanapongpalboon
Approved by : $M
Approved Sigriatory
() Ponpan Paipim
(/) Suwtt Imjal
() Kunchit Promprat
Issue Date : 7 April 2024
The U i are for a confid of 95%

"Tri certficass sy not be reprocuced cifver than (n fal, excepd with the prior wriden
Apprivesl of the hesd of Carporala Services ) - Equipment Calibrwlion and Testing Services

woneslsinauny
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Equipment : Incubator Cert. No.: 24TME47
Condition As-Recelved :  Used Itam Page: Zof 3
Reference : 2404-00030C-6
Pracedure Used -
Calibration were conducted using calibration procedure CP-OT0Z based on TLAS G-20 according to direct
measurement method with Data Acguisition which connacted with Resistanca Tempaerature Detector ( RTD )
The tamperature scals usad was based on TS-80
Condition of this result of calibration
. Reference standard instrument.-
Instrument Serial No.  Carl. No. Traceable Dus Date
1) Data Acquicition MY48023832  23LM122 TPA 26 Jul 2024
2. This ceriificate Is valid only 1o the tem calibraled on date and place of callorton.
3. This certification is traceable to the International System of Unit.
Remark : TPA * Technology Promation Association { Thailand - Japan )
Reault of Callbration (") Without Adjusiment

-

I@\
Equipment : Incubator Cert. No.: 24TME47
Condlition As-Recalved :  Used ltam Page: 3of3
Reference : 2404.00030G-6
Result of Calibration :- (*) Without Adjusbment
Function of UUC* Temperatire Source
Fresh air setting : Ciose
Calibration [ UUC™ | UUC” 0 Overall
Point | Setting Reading|  stabllity uniformity  |Variation| Factor
(cy (reyl e (¢"C) (c) (*c) K
350 350 | 350 0.035 015 022 2
Calibration Moasured Temperature ( °C )
Point Position
e 1 [ 2 [ 3 4] o1 7] & Jopm]| (s
350 [ 35000 [ 35027 [ 3441 [ 34851 [ 35027 [ 35011 | 35023 | 35028 | aso07 030

Function of UUC Temperature Scurce Average® : The average of 30 values In each position.
Fresh alr setting : Giose Environment during calibration Temperatura stabllity : Ona-half of the graatast madmum diffaranca of meastred fampartine At any one sansor
Baginning Finishad Temperature unifarmity : The maximum difference of measured temperatures at any sensors and the measured
24 24 temparature at tha reference location which are observed at the same time or at as close an observation time as
54 57 possible to determine the temperature pallen or homogeneity within the chamber under steady-state conditions.
[AC Supply (Volt | 21 223 Overall Variation : The Difference of the maximum and minimum measured temperatures. throughout obsarvation
UUG™ : Unit Under Calibration
Peaklon’s Ref. Std. Note : Tnhe reporied uncertainty of measurement was inciuded stability and excluded uniformity
" 5 - 2&?6::; —~ The raported uncertainty of measurement was based on a standard uncertainty multiphed by @ coverage
— - factor k, providing a level ol confidence of approximately 95 %.
Z= / 2 20-1BRTD-02 e 4
‘ 3 1GRTD-03
A 5 | zeoRTo —
4 23-18RTD-04
5 | 22-16RTD-05
[ 20-1BRTD-06
T | 20-16RTD-07
Prota Installation Detalls * Dimansion of Chambar : " _| 2-16ATD-08
sx 10 cm D= 048 m 9(raf) | 22-16RTD-08
b= 10 cm W= 065 m
€= 10 om H= 12 m
Capacity= 037 m
r il e £ :
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  [lac-WRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARH ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK, 10250 T
TEL.0-2717-3000-29 FAX.D-2719- AL
e © moumes Equipment : Incubator Cert. No.: 24TM93&
Condition As-Recelved :  Used ltem Page: 2013

Certificate of Calibration Cort. No.: 24TM938

Page: 10f3

Equipment : Incubator

Manutacturar : Bindar

Modal : KE 400 £6

Serlal No. : 20220000022479

10 No. © UAE.MIC.028/2566

Submitted by : United Analyst and Engineering Consuitant Co. Lid
3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Microbiology Laboratory

Received Order : 00 July 2024

Calibration Date : 08 July 2024

Amblent Temperature : (26£10)°C

Relative Humidity : (50230 )%

Calibrated by : Khit Ruttanaprapachai

Approved by : M

Approved Signatory

() Ponpan Paipim

(\/) Buwit 1myai

{ ) Kunchit Promprat

lssue Date : 19 July 2024

The arefora of 5%

This ceniicate may ROt DS TEOFOOUCED OINer TN I 1. SXCEpt WIth I prior writier
Approval of the hexd of Corpornen Sarvices 3 : Egsioment Cakivation and Testing Senvices.

inenslaimuny

Raference : 2407-01530C4
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 accerding to direct
measuremeant method with Data Acquisition which connacted with Resistance Temparaturs Detactor  RTD )
The temperature scale used was based on ITS-80.

Cend| this result ion

1. Reference standard Instrument:-
Instrument Saerial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 24044 TPA 17 Mar 2025

2. This cedificate Is valid only to the ftem calirated on date and place of calibration
3. This certification is traceabls ta the International System of Unit.
Remark ; TPA . Technology Promation Association ( Thalland - Japan )

Result of Calibration :- (") Without Adjustmant
Function of UUC* : Temperature Source
Frosh air setting : Not Availabla Environment during callsration
Beglnning Finished
Temp. (*C ) 23 24
[RELHumid. { % ) 52 54
[AC Supely (Voit ) 21 2
Ref. Std.
H Posttion : ID No.:
1 16RTD-21
2 18RTD-2/2
3 | 1eRTD2A
4 TORTD-2/4
s 1BRTD-25
] 24-19RTD-26
7| 1sRrD2m
Probe Installation Detalls : Dimansion of Chamber : 8 18RTD-28
a= 10 em D= 047 m L O¢el) | 19RTD-29 |
b= 10 em W= 085 m
c= 10 em H= 12 m

Cepacity = 037 m'




’@‘

Equipmant : Incubater Cart. No.: 24TMB38
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2407-01530C-4
on - (*) Without Adjustmant

Function of UUC* : Temperature Source
Frash alr setting : Not Available
Calipration | uuc” | uuct Temparature Temperature | Overall |Coverage|

Point | Setting | Reading stability Variation| Factor

ey |(¢)| (e (2°C) (‘c) eyl K

35.0 35.0 35.0 0.030 0.31 0.33 2

c)

Point Position

(‘c} 1 [ 2 [ 3 T & | 5 | € | 7 | 8 [8fet)| (+C}

350 | 35003 [ 35011 [ 35081 | 35.118 | 34.840 | 35054 | 34024 | 34076 | 34824 | 030

Average" : The averaga of 30 values in each position.
Temperature stability : One-half of the greatast mawmum difference of measured temperature at any ona sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are obsarved at the same ime or at as close an observation lime as
possible to daterming tha temperature patiemn or homogenelty within the chamber under steady-state conditions.
Overall Variation : The Differsnce of the maximum and minimum measured temperatures throughaout chaervation.
uuc* @ Unit Under Calibration
Nete :  The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncartalnty of measurement was based on a standard uncertsinty multipiled by a cavarage
factor k, providing a level of confidence of approximately 95 %.

TECHNOLOGY PROMOTION ASSOCIATION i THAILAND- JAPAN}
CORPORATE SERVICES 3 EQUIPSIENT CALIBKATION AND TESTING SERVICES
53404 A TTANAK ARN KOAT) 80T 12, SUANLUANG SUANLUANG HANG
TELA-ITITA0M29 FAN. 02719 a8 e

CertNo.:
Page.:

Certificate of Calibration

N.TEL 12z

AumRaTION one

24CH320
1of3

Equipmant : pH Meler

Manufacturer Horiba

Modal ; LAQUA-PH210

Serial No. : HA1LO035

1D No. : UAE.EFM.011/2565(EFM.pH.01/65)

Condition As-Received: Used ltem

Received Date : 12 March 2024

Calibration Date : 14 March 2024

Reference : 2403-0386WSC-2

Submitted by : Unitad Analyst and Engineering Consultant Co. Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng, Bangkok 10260

Ambicnt Temperature : (25 + 25) "C

Relative Humidity : (60 + 15) %

-olo- Calibration Procedure : In - house method
CP-CHS by direct measurament with DC voltage
slandard and direct moasurement with
centified reference malarial (CRM)
- CP-CHA by comparison with temperature standard
Calibrated by : Warakem Lemgaglrakul
Approved by :
() Pomthippa Tameyakul
{ ) Unnapphol Harachal
(/) Saithip Meangmai
Issue Date : 16 March 2024
The Uncertainties arc for a probability of app 5%
Thi cerificate ey ot be seprodoted esher than i ful, exceps wth e i
Appeesa] o the . Services ) | Bquipment Cali Testing Services.
wonmslsimuny
A 0064530
Cert.No.: 24CH320 CertNo.:  24CH320
Page:. 203 Page: 3of3
Condltion of this calibration result Calibration_Results
1. Reference Slandard Instrumant Function : pH Measuremant
Instrument Sarial No. 1D Ne, Cert. No. Dua Date Perfarming three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4962054  110RCO44 231808 26 July 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
This certification Is traceable to the International Systam of Unit maintained through:- Salliraiion Rufter Bohnisn Reading | ‘Reading  [pH m”f " ":h'
= gy Promotion ien {Thakland-Japan) (m¥) :))71
2. Certifiad Reference Malerials  : The measurement results are traceabie to SI thvough GPA chem Lid , P Blacide 4008 A0 7ae L 20
ANS|-ASQ National Accreditaton Board, Accrediled No. AR-1835 SN2 giaae 1 A0 0 £00
6,986 7.01 -4.2 0.0089 2.00
Buffer Solution Manufacturer Lot No. Exp. date 2967 10.01 -178.3 0.0082 2.00
pH 4.008 CPA chem 840102 27 Nov 2025 Function : Temperature Measurement
PH 6.886 CPA chem 940104 02 Nov 2024 (*) Without adjustment
pH 8867 CPA chem 940108 02 Nov 2024 This was with Probe;
3. This certificate is valid only to the item calibrated on date and place of callbration. = Mock : 2
- Sarial No. =
Cafibration Reaitp Dimension of probe
Function : mV Measurement Length : 103 mm
Parforming standard curve by Document Process Calibrator at pH (4,7)(7,10) e T & i
= Immarsion Depth 90 mm.
Uncertainty of =
Nominal Standard al Raading y Coverage
Unit Under Value Voltage Measurement factor Calibration Standard uue* . Uncertainty of | Coveraga
.rror
Calibration Input (smv) * Point Temperature Reading 9 measurement factor
PH mv mv pH (c) (*c) ey ¢y (£°c) X
pH Meter 4.00 17748 75 am 0.058 2,00
SN.: HA1LO03S 7.00 0,00 0.1 701 0.058 2,00 250 25,003 250 o003 013 200
7.00 0.00 0.1 rm 0.058 2.00 300 30,003 300 -0.003 013 200
10.00 -177.48 1774 10.01 0.058 2.00 350 35.004 350 0,004 013 2.00
Remark - UUC" = Unit Under Calltxration
The reported uncertainty of measurement was based on a stendard uncerainty multiplied by a coverage
factor k, providing a level of confidence of approximalely 95 %
-000-
) c‘s a“ t '

41206343

a 1206344




REETIBLTIS 17024
SRGTAREN

Calibration Certificate

Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €0 LTD.
Address: 3 Boi Udomauk 41, Sukhumvit Roed,

Bangchack, Prakhanong, Banghok 10260

[

Equipment: PH Meter
Manufacturer: METTLER TOLEDG
Medel: SevenEasy pH

1231155210
ID No.: UAE WAT 010/2553
Order No.: 01718
Operation No.: 2401718-001
Dato of Recoipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by MrManas Somask Approved by Fd ﬁé

Spaciafisy t Me.Pheraphat Tuanfii |
Manager, Division of Caibeation Laboratary

Gate of issue 12 March 2024 Resoonsitie for the Technical Management Team
The tora o

rdance wih tha o110 of Bccredtaton Graried Ly ihe Thas Laborsiory Accredisin Gcname which hat asssssec
& T Ity 313 F TROANEAS ¥i THOGION FRGTY) T and 1o the urie of Mt e mati a1 the
correspuraiing aana. wiarderds. laboratory This CoriFCalE May 0L L4 MBHXCED G 1NN I 1A BACEST WHR 1A BOGH WY 8990V o e
Hakerai Foard imetiie

F-C5-000 Revision: 01 Dace: 20-04-65

i,
o,

AT

e Fernr! vt Lty

Calibration Report

Certificate No. 2601118091 41
Equipment FH M
Manutectorer
Sactal N
. JAE A OV
Dae of Cal 1 Mk 924 Page 7ol 4
Locmian Chnme Taltae Labaaion, Naten oot irattine
Enviruomam Conditian EPRRE Relative Humvaity | v
Candition of Cauiament
Canditen ef this Results of Calibeatiun
] VST o e medrod DR o Dchet measirene) by e Sangal W,
conbec ference matera) (LR
+ Aunce TN | Larites Reen e Moy
lomirgmenty Sarial/ D Mo, Manutacturer
41 DC Velinge Cotator Fihe:
13 Dyt Thermmreton P
23 Therme by Nieh WL 3T B4z i
Canitad Ralprance Materiy) (L Manylactyre
34 pH bl 4 008 Bmary oH ndhes Satuiran] [TCTE P A 13 Agd 20E
28 ph bulter B.868 Primary oH bulfer Soluven] BRARLY CPAther 13 Agel 2034
4% prouliet 1)U (Prmary o uber Salabon) Bukbtd CPAcham PRI LS 13 Apeil 274
S0 odler 08 (e 4 e Soase Caits HACH LANGE Gk S04 W O tons 2
2 Thve Gerbain s cestie % Tru brlernatcr ol Syuter: of et (51 Ur)
31 insteumants ¥ 11 ougn NBC.T (51 T 026 Laboraory Ancradton of Cabbruson Ne 0008
12 st g 3 2 ahy 23 B HOE-T 54715 " TOXS LDoratary Acurpd bon of Labbeiian M 00C)
T3 et Metormron Natlndi Ny 210 20 fracentia T Primaty Mmantmen! M43 Hanen Ged ueing cAblnaw

wrmanei, bar i s dhrrior The Siarcias Schuton
d carthun by CFAchem Lid s acemmebied 1o 150 47

3 4 Gty Rty wiive Mot

vrmn 1o b PTE
esanatar.

PHOB 8853063022 (PTB, Shysi
Biavenchaong, Gosraany|
4 This cerban wea cariar Gty ke i it we it s

£ Thes rosull o catbrnion was foun aceurale 45 shown o1 date Bhd pace of calibrmion any

FLS-012 Revision: 01 Date: 20-04-65

Calibration Report

Certificate No.: 0iTaRDOL0Y
Equipment: v M Imactution.  0.01gH 1
Marutaciurer.  METTLER TCLEDD Mooel SuverEasy pH
SeimNo. 1231188210 Type e
1o He UAE WAT 310253
Date of C i 11 Mah 2634 Pagalett
Calibration Results.
1 Cabibration of pH Mater { Maral Tomperahm Companaton m 25 'C |
foflaw vae betors a4 L)
Horninad BC vehage Standard Aversge Indicater Reading Uncenainty | Coverage Factor
o mv) - ] (2m¥) th
3 [EE I 000 [ 200
2 w81 6 700 3 700
] 71t i [ ves Zin
o 160 0 [ 058 2%
T o our 0 700 8 o
[ 58158 300 o T
[ 177 a8 000 [ 100
2 e 1200 0% 00
1 A ) [ [ in

3. Calinration of pH Mater with Electrade  ( Manus! Temparsturs Corpansation 3135 °C |

Equipment  oH Elecrite Type  Combred Elecirate
Manifsctunar  METTLER TOLEDS Medel  bnLus Sk
Sasial Ne. 36T DN WA

of e rason st pH 4 7 and

Conibed Vatus Reletes Bropa ) | UBUIONy Covernge Factor
675°C oH) o C 12841 )
e I s woor T
oo 10 ) B %9 o o088
o we 1 "2 0 oes
L2 14 an proTe

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

MSC-TI3LTIS 17028
CALIBRATIGN 0081

Calibration Report

Cartificata No. 240771800101
Equipmant Digital Tharmamatar win ATD: (o4 Meter)
Rasaiution LA Model:  Severkbey pH
Sarial No. VENNIEER I 10N,

Manutacturer  METTLER TOLERO

Date of Calibration: 11 Margh 2024 i
Location Grarmical Catdnsicon Labratory. Nabons! Mood biastuts
Envieonment Conditian Ambieri Tempacatute N 11

Relative Husmidily BN r 3

Candian of this resvits of Catibaton
1 Caltration bethosd I house method W-TE-O25 by COMpanean win TIandard ihermamete’
Tha Cakbraboe % Galeerinied by COMBANAG With & Kown lempersiure
o, 5 siacdand rosEiAnGe FamImEr
The INFRSZALIS GGH8 1 Ut B s inbarainiy 1 1he Inlemaons:
Tampacaturs achm of 1480 (TS50 |
2 Refarence Standard atrument

Instrumant [ Mol Senal te. Conticam o | Due Dote Thesugn

THERMOMETER | P

HANDHE

Piatum Regintance Thermameiar [PRT | merm A

PELT BT 08 dur 14 nsTR ‘

Suppent Couipmant - Low Temperaiure Bah (ISOCALE) Modsl Eurcpa-s Plut Basie SH 3414827

Thaa catl cats 1 ranmabia ' Irlarratoenl §ybten af Ut 51 Unts

4 Tris carbficste was carbles only for Ihe ingtrument we calbrates

& Tris resul of calibratin wa luusd sccusale &8 SAT 0N dale and plae of cali

onty

woomis [ e s

© Condess of Caboated feiv Gl

Posu? of Lol aven

b 07 Dae 202485
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NEC.TISITIS 17028
CALIBRATION 0341

Calibration Report

Gertificate No.: LnrrEm m
Equipment Cigial Tharmommeler win RTD 16H Meler
Fasehion e Mose  SeverFans pH
Seallic The  UREWAT 5103

M METTLER TOLEDO

Date of Calibration: 4 ok 2324 Pags B0t
Catlbestion point 150 26 3n2 36 °C
T ——
The Brobe was mmered + g Bal ot oy 1@ i dezm o 130 mm
Givepwn v g, il o P
Camensionot g Diamate - 1
Pr— Stariets Ses
wveresarg (0 g | Gomsction vaun (61 un,u:.lg;"
B T ) o
- B K ]
» Mo o 080

UUS® Uns Undes Cai tration

THG répant UncanBinty of MBBEUEMEN Wiz BALES BN FEARIBIE UNTaBnty mLAlpies by covarege fecisr ke 2. provting 8 level of renfderce of

- A

PGS0V Kavmor G1 D 20 0405

Aath,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  pres—sems

CORPORATE SERVICES 3 EQUIPMENT UALIBKATION AND TESTING SERVICTS 52222 =
5344 PATTANAKARN ROAD S0/ 18 SUANLUANG, SUAKLUANG BANCKOK 10250 i

NSCTRTIA 1028
TEL 63717 3000.20 FAX 0.2719.0484 CALIBRATION D0C3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : YS!

Madel : Pro 30

Sarial No. © 23A104807

ID No. © UAE.EFM.065/2568 (EFM.SCT 01/66)

Condition As-Racaived: Used ltem

Received Date : 01 April 2024

Calibration Date : 03 Aprll 2024

Referance : 2404-0036WSC-1

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

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

Amblent Temperature ; (2525 "¢
Relative Humidity : {50 + 15) %
Calibration Procedure: In -house method

- CP-CHE by direct measurement
wilh certified reference material (CRM)
« CP-CH8 by comparison with temparature standard

Calibrated by : Walalak Sirithean
s
Approved by : = ‘P"
Approved Signatory
() Unnopphol Harachal
( ) Ponpan Paigim

(/) Saithip Meangmal

Issue Date : 6 April 2024

A 0062142

Cert.No.: 24CHA05

Page.: 20of 3
1f It il i
1. Refarence Standard Instrument :-
Instrument SerialNo.  IDNo.  Certificate No. Due date
1) Thermameter 1963878  130RCOG5 2311051 05 Sep 2024
2) Ref. Std.Thermometer 4882054 110RCO44 231808 26 July 2024

- This Certification is (raveable to S Thraught Technology Promotion Association (Thalland - Japan)
2 Cerlified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd., The measuremant resulls are traceable to S|
Inrough CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 yS/cm CPA Chem 940111 02 Now 2024
12.880 mSfom CPA Chem 0836625 18 Oct 2024

- Gontrol Conduclivity calibration salution tlemperature by Water bath (25 £ 0.1} °C
3. This certificate s valid only to the ltem calibrated on date and place of callbration

Calivration resuits

Function : Canductivity Measurement

(™) After Adjustment at 1413.0 yS/cm
Conductivity Electrode Serial No.: 23A100616

Standard Before After L Coverage
Conductivity UUC* Reading uuc* Raading of Measurement factor

Solution (2) k
1413.0 uSlem 1308 pSicm 1413 uSlem 8.2 pSicm 2,00
12.880 mSfcm 12,60 mS/em 12.77 mSlem 0.086 mS/em 2.00

Saihp

a 1209887

Gerl.No.: 24CH405

Page.: 3of 3
Calibration Results
Function : Temperature Measuramant
This equipment was connected with Temperature Probe,
- Model PRO 30 COND-T
- Sarial No. 23100616
Dimension of probe, -
- Langth : 94 mm
- Diameter ; 25 mm
- Immersion Depth 90 mm
Calibration Result : Without adjustmant
Calibration Standard uuet o Uncertalnty of | Coverage
Point Temperature Reading Measurement factor
('cy {*¢) (*c) 'c) {£°c) K
250 25.002 249 -0.102 013 2.00
300 30.002 209 -0.102 0.3 2,00
5.0 35.001 34.9 -0.101 013 2,00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

Sardlsp

241209888




DOE Services Co.Lid. DOE Services Co.Lid.
OQE | Services 1201 Lodpmo-Wanghin 55, Lacoro Wanghin Hdl, Ladpreo, Ladprao, Banghok 1023) | EQEJServices 32 Soi Ladiprac-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dqeservicesinfs@gmail.com o Phone: +66 (012 538 2054, Email . daeservicesinfimail com P
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP24-001 Page 1 of 5 Certificate No.:  SP24-001 Page 2 of' §
Customer :  United Analyst and Engineering Consultant Co.,Lt. (Head Office) Environment Condition : Ambicnt Temperature 2545 C
Address : 3 Soi Udomsuk 41. 8 it Road, Bangchak, PI Bangkok 10260 Relative humidity 55 =20 %RH
Location of calibration :  Laboratory 213 Calibration method ¢ In-house method CP-01 Based on ASTM E275-08
: UV-Vis Spectrop Certified Reference Materials :
Manufacturer :  Hitachi Material Serial No. Centificate No. Due date
Madel : U-2900 Absobance Standard set 25760 115663 25 October 2025
Serial N 21E22-008 Absobance Standard set 25757 115638 25 October 2025
IDNo.: UAEWAT 05112564 Wavelength Standard set 25806 115657 25 October 2025
Received Date: 4 January 2024 Wavelength Standard set 25758 115665 25 October 2025
Calibration Date : 4 January 2024 Traceability : This certification is traceable to the International System of Unit maintained a1 National -
Issue Date : S January 2024 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument : Good Spectral Band Width of UUC : 1.5 nm.
i s 1 - Scan 8 ofUUC: 200 nm/min
Calibrated by : N] ‘.5 Approved by : ont s}ﬁ peed
1 5 E )
( Mr.Tanawut Rittidach ) € Ms., Chanthicha Sangngem . iy Grutics e
Technical Manager Quality Manager
TECCHIRLOR P Sy oot 1 abee ool ol il i Resolution of UUC : Photometric  0.001 Abs.
T ECASRICHBON GAPSININY O HC LXAATY it g i o i o
Iahorstory This oy st i et with the prior the DOF Services Co. Lid. ‘Wavelength 0.1 nm
' f
wenaslumunu wnenslupunu
FMI0RT B0 L2621 FM- 0802 K01 G0
DOE Services Co. Lid DQE Services Co.Lid
tm Servi 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230 i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
et Services IS8 Services
Phione +66 (0)2 338 2054, Email - daeservicesinfodigmail com e e e Phone : +6 (0)2 538 253, Email - dgeservicesinfozgmail com sacmers e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 5
Calibration Results : Without adjusiment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
. (am.) (Abs) (Abs) (Abs) (Abs) ]
Wavelength CRM= Values UUC Reading Correction Uncertainty Coverage lactor 0.0000 0.000 0.0000 0.0050 2.00
235
(nm.) (Abs) (Abs) (Abs) {Abs) L3 0.7469 0.743 0.0039 0.0057 2.00
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0.000 0,0000 0.0050 200
257
4 0.5780 0.575 0.0030 0.0031 200 0.8674 0.862 0.0054 0.0059 200
- 1.0484 1.045 0.0034 0.0029 2.00 0.0000 0.000 0.0000 0.0050 2.00
’ 3
2.1876 2192 -0.0044 0.0080 200 3 02916 0289 0.0029 0.0051 200
0.0000 0.000 0.0000 0.0028 2.00 00000 0.000 0.0000 0.0050 2.00
350
i 05595 0.558 0.0015 0.0034 200 06430 0.641 0.0020 0.0055 200
1.0239 1.023 0.0009 0.0035 .00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 05230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
. 0.5181 0.516 0.0021 0.0031 2.00
546.1
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 .00
0.0000 0.000 0.0000 0.0028 2,00
30 0.5517 0.550 0.0017 0.0030 2.00
1.0803 1.07% 0.0013 0.0030 2,00
20373 2032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 200
635
1.0518 1.050 0.0018 0.0030 2.00
19274 1923 0.0044 0.0079 200 '
TETTErTS SIPTTORT tonenslumunu
FM-REATR ROC V2001 M0N0 ROD 112020




DOE Serviees Co L

5 32 S0i Ladprao-Wanghi
DQE Services

Phione - +66 (012 538 2084, Emall - dgeservicesinfoigmaiL.com

Tadprac-Wanghin Rd., Ladprao, Ladprac, Banghok 10230

wse-nem e
EALinshron ome

REPORT OF CALIBRATION

Certificate No. : SP24-001

Wavelength Aceuracy :

Page Sof §

CRMs Values LUC Reading Carrection Uncertainty Coverage factor
(mm.) (nm.) {nm.) (um.) &
221,72 2412 0.52 0.18 2.00
279.45 2790 0.45 018 200
287.81 2874 041 0.18 200
334.06 318 0.26 018 200
360.93 3606 033 0.18 200
418.59 4184 o1y o8 200
44594 4458 0.14 0.18 200
453.66 4534 0.26 0.18 200
460.02 459.8 022 018 200
536.59 536.4 019 018 200
637.98 6380 -0.02 018 200
431.38 4312 018 018 200
472.50 4725 0.00 0.18 200
51347 513.4 0.07 018 2.00
528.88% 5288 -0.02 0.18 200
57307 5734 -0.23 018 pALY
585.35 5852 .15 0.20 200
684.40 6844 0.00 018 2.00
740.72 741.0 -0.28 0.20 200
748,55 488 <025 018 200
807.03 807.1 -0.07 0.18 2200
879.28 879.5 -0.22 0as 2.00

Remark : - LIUC = Unit Under Calimmtion

WA = Not Avaiabla

- The resuit exjanded measmerinsi U is unceriainiy

which for we > y st
- lndicates non 1151 secrodited
- End of Certificate -

coulipliod by the coverage fuctor &

mnﬂ'ﬁ'himu fa

FM-T084Z RO 11 2ATE
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CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-ia &

5344 PATTAMAKARN ROAD 501 18. SUANLLIANG, SUANLUANG BANGKDK 10250 A
TEL 0-2717-3000-29 FAX 0-2719-9484 CALIBRATION 8058
Certificate of Calibration T mae
Equipment : pH Matar
Manufacturer : Horiba
Model : LAQUA-PH210
Sarlal No. : HAQEDD41
1D Ne. : UAE EFM.069/2564(EFM, pH 02/64)
Condition As-Raceived: Used Hem
Recelved Data : 18 June 2024
Calibration Date : 19 June 2024
Roeference : 2408-05T0WSC-3
Submitted by : United Analyet and Engineering Consullant Co, Lid

3 Soi Udomsuk 41, Suxhumvit Road
Bangchak. Phrakhanong, Bangkok 10260

Ambient Temperature : (25 £ 25) *C
Rolative Humidity : (50 + 15) %
Calibration Procedure * In- house method

- CP-CHS by direct measurement with DC voltage
standard and direct measuremant with

cerlified raference material (CRM)

- CP-CHA by comparison with temperature standard

Calibrated by : Warakom Leengagtrakul
Approved by : S
Approved Signatory
[ ) Unnopphol Harachal
( ) Ponpan Paipim
() Saithip Meangmai
Issue Date : 20 June 2024
The are for of 85%
This certficate may than 1 ful, witier

Appiceal of the head of Corporats Sences 3 mumtmmsomnmm.

wnenslimuny

A

CertNo.:  24CHT25

Page.: 203
Condition of this calibratio: ult
1. Reference Standard Instrument
Instrument SerialNo,  IDNo.  Cerl. No. Due Date
1) Document Process Calibrator 54030040 130RC116  23E2602 27 Aug 2024
2) Ref. Standard Thermomater 4982054  110RCO44 231908 26 July 2024

- This Certification s traceable to S| Throught Technoiogy Promotion Association (Thailand - Japan)

2. Certified Reference Materials + The measuroment results are traconbie 10 S1 though CPA chem Lid.,
ANSI-ASQ Natonal Accrediation Board. Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chom 870851 25 Apr 2026
pH 6 685 CPA chem 070852 25 Apr 2025
pH 9.997 GPA chem 970853 25 Apr 2025

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

Calibration Results
Fungtion : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Uncertainty of C
Nominal Standard o, ing Incertainty overage
Unit Under Value Voltage Measurement factor
Input
Calibration Inp! (V) «
pH mv mv pH
pH Meter 4.00 177.48 1774 401 0.058 200
SIN.: HAOECO41 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 01 7.00 0.058 200
10.00 -177.48 -177.2 10.01 0.058 2.00
'

Cert.No.:  24CH725

Page.: Jof3
Calibration Results
Funetion : pH Measuremant
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
Callbration Buttar Solution Reading | Reading |pH Measuremant |  factor
(mV) ) k
pH Electrode 4.008 4.01 177.6 0.0085 205
SIN.: QSAA0001 8.086 7.00 25 0.012 205
6.966 7.00 ai 0.011 2.00
9.997 10.01 -170. 0.0082 2.00
Function : Temperature Measurement
(*) Without adjustment
This was with Probe;
- Model 9452-100
- Serial No. QAAADRD1
Dimension of prabe
= Length : 103 mm.
- Diameter - 16 mm
- Immersion Depth : 80 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temparature Reading measurement factor
i*c) (cy ey ('c) (£°¢) k
250 25.004 250 -0.004 0.13 200
00 30.002 30.0 -0.002 013 2,00
350 35.002 35.0 -0.002 0.13 2.00

Remark_ - UUC" = Unit Under Caltoraton

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

~000-
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’. o \ CORPORATE SERVICES 3 : EQUIPMENT CALIDRATION AND TESTING SERVICES
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TEL 0-2717-3000 FAX. (=2719-94%4

CertNo.: 24TW133
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Certificate of Testing
Equipment : DO Meter
Manufacturer : Ysi
Model : Pro 20/
Serial No. : 1BK104053
IDNo. : UAE.EFM.066/2562 (ENV.DO.01/62)
Received Date : 18 June 2024
Tost Dato : 18 June 2024
Reference : 2406-0571WSC-11
Submitted by : United Analyst and Engineering Consultant Co. L.

3 Soi Udomsuk 41, Suknumit Road, Bangchak,
Phrakhanenyg. Bang«ok 10260

Laboratory Condltion : Temperature {25+ 5} °C
Humidity (504 20) %
Test Procedure : In - house mathod . GP.CHA

by Comparison Technique with Azide Modificalion Method

Tested by : Walalak Sirithean
Approved by : gﬂu‘f’
Approved Signatory

() Unnoppho! Harachal
( ) Ponpan Paipim
/) Saithip Meangmal

Issue Date : 20 June 2024




Cert.No.: 24TW133
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments

This certification (s laceable to the Intemational System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promolion Association (Thalland-Japan)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-iaa

CORF CALIBRATION ANO

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG , SUANLUANG BANGKDK 10250
TEL.0-2717-3000-29 FAX 0-2713-0484

NBC.TISTISI SN
CALmRANION Fots

Cert. No.: 24LM102

Certificate of Calibration Page; 1012

Equipment : DO Meter with Sensor
Serlal No, 10 No. Cortificate No. Dus Date
1. Buratte - 1308U10 23ca1172 22 Mar 2025 Manufacturer : Y1
3 IMMA05 16 July 2024
2. Balance 14233821 110RCO01 2 iy : s
2. Standard Material ;- Model
Matortal Manutacturer Lotheo, Assay Rarkt Nows Aoiioaes
Sodium Thiosulfate pantahydrate Merck AM1763316 100.2% 1D No. : UAE.EFM.086/2562(ENV.DC.01/62)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Result :  Dissolved Oxygen Meter Adjustment With Alr 100 % 350‘“““;\;:“'5*”"”0“’-
Dissolved Oxygen Probe No. 18K 100663 Bangkok 10260
Location : TPA On Site Calibration Laboratory
Titration Method DO Meter Etandacd D
ant wviation
(Azido Modification Method) Reading Recelved Order : 18 June 2024
Calibrated Date : 20 June 2024
(mglL) (mgl) (i} Amblent Tomperature :  (26410)C
Relative Humidity : (5030) %
810 8.10 Dooss AC Line Voltage : (220222)V
Calibratad by : ‘Warakom Lerngagtrakul
This report was certified only for the instrumenit we tested It is aliowable to use for study ‘E }\d-
Intend to use for advertising and referral purpose is prohibited This raport may not ba reproduced Approved by : nEht
other in full, without written approval of the laboratory Approved Signatory
() Ponpan Paipim
() Suwit Imjal
(v ) Kunchit Promprat
=00a-
Issue Date © 24 June 2024
The arefora probability of spproximataly 95%
This cartiScate may not be reproduced otmer than In full, wecept with the prict writien
App! Services 3: Equipment Cabbration and Testing
5 TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Tlac=iea
m\ 'CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKATY RDAD SOI 18, SUANI URNG, SUANLUANG BANGKOK 10250 o
TELO-2717-3000-29 FAXD-2T19-8484
Equipment : DO Meter with Sensor Cort. No.: 24LM1C2 fLoan s
Condltion As-Received :  Used ltem
Reference : 2406-0571WSC-12
Procedure Used ;-
ware uslng in-house procadure CP-OT01 according lo comparison with A A . Cert,No.: 24CH718
Industrial Platinum T (IPRT } into Temperalure Bath Certificate of Calibration Page.: 10f3
The temperalure scale used was based on ITS-80,
1. Reference standard instrument:-
ment : Gonductivity Meter
ComMo,  Teacesble Due Date b I
1) Digttal Thermometer 2188080 2311216 TPA 11 Oct 2024 Manufacturer : ¥si
2. This certificate is valid only to the item calibrated on date and place of calibration Modal Pro 30
3. This certification is traceable to the Intemalional System of Unit e
Remark: TPA : Technology Promotion Asscciation ( Thailand - Japan ) Serm]Ne. rnesn]
Result of Calibration i (*) Without Adjustmant ID No. : UAE EFM.121/2580(ENV.SCT.01/60)
Funotian.: Terpecatirs meseKETnG Condition As-Received: Used ltom
This Instrument was connected with_lemperaturs sensor, SiN.. 18K100663
Callbration| Immersion | Standard uuct Exor Uncartalnty Coverage Rocelvad Date : 18 June 2024
Point Depth | Temperature Baading Epctor Callbration Date : 19 June 2024
[ (C) {mm ) (C) (c) c (£T) k .
250 100 25001 27 5301 o6 I Referance 240005 A
300 100 30.004 29.7 -0.304 0.16 00 Submitted by : Urited Analyst and Engineering Consuttant Co.,Lid
350 100 35.004 4.7 -0.304 0.18 00 3 8ol Udomsuk 41, Sukhumwit Road.

UuC* : Unit Under Callsration

The reporied uncartainty of measurement was based on a standard uncertainty multiplied by a
caveraga factor k, providing a level of confidence of approximately 25 %.

-ola-

Bangehak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 25) °C
Relative Humidity : (50 + 15) %
Callbration Procedure: In -house method :
- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temparature standard

Callbrated by : Warakom Lemgagtrakul
Approved by : —-————-"‘F
Approved Signatory

() Unnopphal Harachai
( }Ponpan Paipim
{y) Saithip Meangmai

Issue Date : 20 Juna 2024

The ars for a p y of %%

Thes oerthcate may it ba 18prOd=oHa o i I ull, SVCEL Wit 1% price wrten
Approval of the head of Corporats Services 3 - Equ pment Galibration ard Tesung Senvicss

wwnemslairauny
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CertNo.: 24CH718 CertNo.: 24CH718

Page.: 7 of 3 Paces 3908
Condition of this result of calibration s el e Minaireenaal
1. Reference Standard Instrument & i 0T Probe:
Instrument SerlalNa.  IDNo.  CerfificateNo.  Dus date was PR; pior s
- This Certification is traceable to SI Throught Technology Promotion Association {Thailand - Japan) s Bt
- Serlal No. : 178100318
2. Cortified Reforence Materials - e e
5 3
- Conductivity calibration soiution, GPA chem Lid., The measurement results are raceable to S 'I"_ POE 5 oo
through CPA chem Lid., ANSI-ASQ National Accrecilaton Board, Accrodited No AR-1835 o ——
- Diameter : 25 mm
Conductivity Solution Manulacturer Lot No. Exp. date - Inmersion Dapth 80 mm
14130 pSiem CPA Chem 240111 02 Now 2024 e
12860  mslom CPA Chom 938625 18 Ot 2024 Catloration Kesul - Witiiout ndlstmisl
. Gontrol Gonducivity calibraion solution temperature by Water bath (25 £ 0.1) °G Calibration Standard uuc* Eror Uncertalnty of | Coverage
3. This cerificate Is valid only to the ftam cailbralad on date and place of caliration Point Temporaturs Reading Measurement | factor
{c) ey (*c) (c) (£°C) k
Calibration results
Eungtion : Conductivity Messuremant 250 25.002 207 0.303 01 200
(*) Afmer Adjustment at 1413.0 uSlem 300 30,001 207 0301 0.13 2.00
Conductivity Eloctrode Serial No.: 178100319 35'0 as.a0 st 03 o =
Standard Bofore Aftor A 1
Coversgs Remark : - UUC* = Unit Under Gallbration
Conductivity UUC* Reading UUC* Reading of Measurement factor o
i 1% X The reported uncertainty of measurement was based on b standard uncertainty mulliphed by a coverage
1413.0 pStem 1044 pSiem 1412 pStem 9.2 pSlem 200 fastor . providing a level of configenca of approximately 85 %.
12.880 mS/cm 9.33 mSiem 12.64 mSficm 0.086 mSicm 2.00

-00o-
Remark : - UUCT = Unit Under Calibration

ionensliimuny






