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= Scabe Interval ; 0.7 inH-0( Tha Fith Estimate |
Increasing Pressure
Equipmant : L8 Tubes Manamater
Thia cartificsns may ot e resreduced oiiar 1nan i &5
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Relalive Humiidly: 190 % 98 % A B Ll 4 e R, 2000 1002 1004 20.08 008
Phrakhiznstg, Bangkok 10200 =00 11,00 1104 2204 o4
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Ambint Tomparaturg: | 73 £ 2 ) °C Tha mpored uncarainty of measvrmen? was based on & standord uncedminty mutipled
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United Analyst and Engineering Consultant Co., Ltd.
3 Bl Udomsuk 41, Sukhumvit Acad, Bargenak, Phkhenang, Banghiok 10260
Tel, 0 2765 2828 Fux 0 2743 ZA00 www. ussconsultant com E-mak ues@uneconsuttar com

MULTI-POINT GAS TEST REFORT

Test Date 1 Mar 16,2023
Equipment : Gas Analyzer (NOu) Model ; 42C
Manufacturer : Thesmg Electron Corporation Serial Number : U517512000
Standard Gas Concantration Dilutor Detail
Sulphur Dicelde {S0) 44,68 PPM  Manufacturer Thermo Scientific
Neéric Oivide (NO) 4554 PPM  Model : 1461
Methane (CH,) - PPM Senal Number 1180590071
Carbon Monaxide (0] 9848
Cylnder No. EB0143381
Expiration Date Jun 21,2084
Multi-point gas test data

Referance Valya (ppb) "‘"“"{’;L:J'“"“ Difference Errar | Percent Error |  [3% Error ]
Lewed | Lo an (] 0,00 .00 .
tevel 2 [20.00% 100, LT 7 070 7
Level 3 [+0.00% Fi 2003 3 [N
Lovel 4 |60.00% 300 300.5 . D)
Level 5 [80.00% 0. 4000 I 0
Rk | Measuring Range 0.0 ppb Average Dilference (o, 3

:Acceptable Limit = 5%
480 -

i}

201
150

E om0
a 00
E om
]
3
=

Muiti-Point Gas Test Chart |

i "800 0 250 00
Resfarance vaue [pph|
- Arabyrer Ulnsiay

50 &0 480

United Analyst and Engineering Consultant Co., Ltd.
L] 3 ol Lidfornsuk 41, Sulfumyit Anad, Bargenak, Prrkhsnang. Bunghok 10260

i Tel, (2763 2628 Fax 0 2763 2600 Wi, e E-mai it cam
MULTI-POINT GAS TEST REPORT
Test Date + Apr 20,2023
Equipment : Gas Anafyzer (NOz) Modal : Lrio)
Manufacturer:  Thermo Eléctron Corparation Serlal Number: 0517512001
centration Bilutor Detall
Sulphur Dionde (504) 44,68 PP Manufactures Tharma Scentific
Hitric Cracde {NO) 4504 PPM Mol 146
Methane [CHa) £ PPM Seral Mumbes 1180540071
Carban Monowidz (€0} 9845
Cyinder No, EB0143262
Expieation Date Jurt 21,2024
Multi-point gas test data
f -
Refarance Value (pph) ‘"""i:;:;"’"" Diffarance Error | Percent Error | [% Error ]
L [zer [ ) .00 .00
Lovel 2 [20,00% 100, 1013 20 110
Loves 3 [30.00% 200, 2007 1 .35
Lavel 4 300 3011 110 137 ;
Level 5 [B0.00% 00 000 1.00 .00 ]
Remark : Measurng Range 500.0 ppb Average Differsnce %) .38
Acceprable Lime & 5%
Wuitl-Point Gas Test Chart|
0
~  m e AT
§ =0 = .
|
& om0
'-5_' an
E 150
iw -
(2] e
! L) W ] i 150 o 0 . as0 An0 &5
Restarwnce valu {oph)
—e— Aralyaee Dy
Calculate by /Iapprove by
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— 1 350 Udomuuk 41, Sukiumeil Fioad. Bangohek, Fimakhanang. Banghok 10260
foie Foame Tel D 2783 2828 Fax 0 2763 2000 www. E-mat oo
MULTI-POINT GAS TEST REFORT
TestDate  :1an 11,2023
Equipment : Gag Analyzer (NC:) Modal a2
Manufacturer:  Thermo Scentific Serlal Number : CMO8130002
Standard Gas Concentration Dilutor Detail
Sulphur Diewide (S03) 2468 PPM Manuifactures : Thenmo Sdentific
Hitric Ciadle (NO) 4594 PPM Model: 1460
Methane [CH.) - PP Seral Number 11B054007 1
Carban Monoidde (CO) 9848
Cylndar Na, : EBO1A3262
Expiration Date Jum 21,2004
Multi-point gas test data
T Retwencev T et rorpercunt Evar] (aBor] |
Reference Value (ppb) Dispilay (ppb) Diffarence Emmor [Porcent Error| % r]
Level 1 r) [ 0o .00 .00 a.00
mvel 2 |30.00% 100.0 1006 0.60
Levat 3 200.0 2004 040
Lovel 4 300.0 300.9 0.90
Levat 5 500.0 A00.0 [
Raemark : Moasuning Range 5000 pph ferage Diference (%) 0.22

™ 1 Gas Tost Chan]

Amalyzer Displayipea)

1501 200 0 200
Raferance valug oeb)

L 4 am

Page 1.6l 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Humber: EQ4NIBBET15A0103 Reference Number:  122-402135167-1
Cylinder Number: EBQ143262 Cyfinder Voluma: 144.4 CF
Laboraiory; 124 - Durham (SAP) - NC Cyfinder Pressure: 2015 PSIG
PGVP Number; B22021 Valve Outlet: 8560
Gas Code: CO,NO,NOX,802 BALN Certification Date:  Jun 21, 2021
iration Date: Jun 21, 2024
iifcstion Assay F
Ca ‘m?nm‘mnmmmtpﬂ:u:‘nw Yoy oo EPA
T mcluimile G s Gitaress neind !
o Lz This Ll 109 L Le 0.7
ANALYTICAL RESULTS
Component Requestsd Actual Protocol  Total Reative Assay
Cancentration  Concantration Mathod Uneertainty Dates.
NOX 45,00 PPM 45,56 PPM a1 - 1.4% MIST Tracestss OBN40E1, I6/2172021
NITRIC OXIDE 45.00 PFM 45,94 PPM a1 e 1.4% NIST Tracestie OANZNHN, D842 102021
SULFUR DIOXIDE 45.00 PEM #4680 PPM @1 +« 1.0% NIST Traceabie DE/147021, DBi212021
CARBON MONOXIDE 1000 PPM W848 PPM Gl ++ 7% NIST Traceable DAA42021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot 1D Cylindar No Cancentration Uncertainty Expiration Date
NTRM 20081120 CCTOA0GE 43,82 PPM NITRIC OXIDEMITROGEN e 10% Feb 02, 2025
PRM 12385 DBBSOZS £.51 PFM NITROGEN DICKIDEIAIR +-20% Fol 20, 2020
GHiS AD42IEI8102 CCa0ssY 4,248 PPM MITROGEN DIDXIDENTROGEN +-21 Fab 18, 2023
NTRM 18011043 CoATIETT 48.02 PPM SLLFUR DIOXIDENITROGEN - 18% Jun 17, 2022
NTRM  td080118 CCa4277 B0.8 PPM CARBON MONOXIDEMITROGEN  +1-0.8% Nav 18, 2028
The SR FRM o REGU noted abave is oaly in refience o the GMIS ssed in and nat pan of ihe
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Mulipoint
Nicedat 6700 AHROB01333 CO FTIR: on 03, 2021
Micolat 5700 AHROS1333 NO FTIR Jum 13, 2024
Miestet YO0 AHROBDIXY HO2 FTIR Jun 03, 20219
Hicalet §700 AHROAA IS 502 FTIR un 03, 2021
— e e
Triad Duta Avallable Upon Request
NOTES:PO 5221002607
GROSS WT. 28.40kg
INETWT; 4.734g

The analytical test results reportad on this certificate relate only to

the cylindar number spacified above. This coneludes the test repart, r
|ACCRED T‘EDI
CERT 81
Approved for Release LONdS




! United Analyst and Engineering Consultant Co., Ltd.
1 3 S0l Udpmeuk 81, Sukhurmvit Bioad, Bangehak, Freskhaneng, Bargkdk 10280
cmsint asry el 0 2TE3 2828 Fax O 2753 2500 ww E-mail: gl com

MULTI-POINT GAS TEST REPORT

TestDate  :May 3,2023

Equipment : (as Amafyzer (S02) Model = 43C
t o Thermo B 1 Serlal Number 1 A3C-62236-334

Standard Gas Concentration Dilutor Detall
Sulphur Diowide (S04) #4168 PRM Mansfactursr Tharmo SCIENTIFIC
Nkric: Okl (MO 45.94 PAM  Model 146
Methane (CHy) = PPM Sarizl Number 1180540071
Carban Monoxide (£0] S84.8
Cylinder Mo EBO142263
Expiration Dete ! Jun 24,2024

Multi-paint gas test data
i Analyzer Display

Referance Value {ppb) Difference Error | Percent Errar | [% Error ]
Level 1 [Zern 1,00 0.00
Level 2 [20.00% 1.70 3
Lovel 3 Ja.oos 13
Loval 4 [60.00% 1. ¥
Level 5 [60.00% 0.00 0.00 X
Femark ; Messuring Ranga ferage Difference (%) 0.5
Acceptable Limit + 5%
Muiti-Paint Gas Test Chart |

iralyzer Displeyipps]

00 150 m
Aataranca valis [ppb)

g 15 ang 50

—=— Aeulyee Dinplay
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V& [=' United Analyst and Engineering Consultartt Co., Ltd,
o 18 A Bol Udemauk 47, Suktuimil Foed, Bangohak, Phraknancng, Banghik 10280
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550l Udomsuh 41, Sukdumyit Aoad, Bangohak, Prmkhanong, Banghok 10280
Tel 0 2763 2628 Fax 0 2763 2800 www.ugsconsutant com E-malk cas@unsconsulant com

MULTI-POINT GAS TEST REPORT

TestDate  :Apr 252023

Equipment : Gas Analyzer [S0q) Model : 43C
H Tharmo Serlal Number 43C-76465-383
Standard Gas Concentration Dilutor Detail
Sulphur Dicxide (500 4468 PAM  Manufscturer : Thermo SCIENTEFIC
Noitric: Quide (NG 45,94 PRM  Model : 1461
Mathana (CH.) - PPM Serlal Number 1180540071
Carbon Monawide | 9848
Cylinder No, ¢ ER{NA3262
Expiration Oate Jun 24,2004

Multi-point gas test data

Raference Value (ppb) D::::'?:L” Difference Ervar (Percent Error|  [% Error ]
Leved 1 Zemn 0.0 0.00 a.00 0,00
Level 2 [20.00% WLs 150 ] 148
Level 3 [40.000 iy [ [
L [s0.00% 10t.3 L3 0.41 .43
Levat s [Bo.00% 400.0 4000 000 0.00 .00
Remark - Measuring Range 500.0 pab Avernge Difference (%) L 55

hceeptable Limt 2 S

Mulll-Foint Gas Test Chart |
T

180 7 T
PR 1
EE . 4
E o 1
E 50 —-
g 1 ot Ll
3 0 -
% w0 —
80
]

160 180 200 250 b 350 e 450
Refersnca Ve [ppb)

Calcui.aln by x?é‘:‘;“: hL:

l'I 1k
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MULTI-POINT GAS TEST REPORT

TestDate  : Apr7,2023

Equipment 1 Gas Analyzer (S0z) Madel : 43C
H Thermao Emvi Sarial Number ! A3C-G5007-345
Standard Gas Concentration Dilukor Detall
Sulphur Diswdde: (505 44,68 FPM Marufactirer © Thenma SCIENTIFIC
Nitric: Chdde (N1} 45.54 FPM Madkl 146
Methane (CHy) - PFM  Serial Number ¢ 1180540071
Catbion Manoxide (£0) 584.8
Cyinder No. EB0143262
Eupiration [ate ! Jun 24,3024
Hulﬂ—p_ointgi_s tesk data
! Referance Value (ppb) '"'"'ﬁ'p:]""“" Diffarance Error | Percent Error | [% Error ]
Level 1 Jzar [ 1] [ [ .00
ar 120.00%: 100.0 102.2 h 15 .15
sk |4E00%: 2000 [ 184 B4
Levid 4 0005 3.0 1.5 50 50
el 5 |B0.00% 0.0 2000 [ 3] [T
Hesnar - Measuring Range 5000 pob | Avarage Difference (%) 070

tAccepiabie Limit = 5%

Multl-Point Gas Test Chart]

2
2
8
1l
H

] w0 1 15t 0 50 m ann 5

Fesfereace valug jppb)
~— Aratprr ey
Caleulate by é\n rove by
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NIBBET15A0103 Reference Number:  122-402135167-1
Cylinder Number:  EBO0143262 Cyfinder Volume: A4 CF
Laboraiory; 124 - Durham (SAP) - NC Cyfinder Pressure: 2015 PSIG
PGVP Number; B22021 Valve Outlet: 8560

Gas Coda: CONONOX 302 BALN Cerfification Date:  Jun 21, 2021

iration Date: Jun 21, 2024
Carificaton perfoimed in dcssidance wih "EPA Teaceatiby Protncet lor Assay
GONRAZER, ing | Anabydcal

2012} decemani EFA.

Melwmsle Cavis s olfarest neted.

o Lz This Ll 109 L Le 0.7
ANALYTICAL RESULTS
Component Requestsd Actual Protocol  Total Reative Assay
Cancentration  Concantration Mathod Uneertainty Dates.
NOX 45,00 PPM 45,56 PPM a1 - 1.4% MST Tracestse OBN40E1, I6/2172021
NITRIC OXIDE 45.00 PFM 4504 PPR =1 ] e 1.4% NIST Tracestie OANZNHN, D842 102021
SULFUR DIOXIDE 45.00 PEM #4680 PPM @1 +« 1.0% NIST Traceabie DE/147021, DBi212021
CARBON MONOXIDE 1000 PPM 64,8 PPM Gl ++ 7% NIST Traceable DAA42021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot 1D Cylindar No Cancentration Uncertainty Expiration Date
NTRM 20081120 CCTOA0GE 43,82 PPM NITRIC OXIDEMITROGEN e 10% Feb 02, 2025
PRM 12385 D6B5025 £.51 PFM NITROGEN DICKIDEIAIR - L0% Fob 20, 2020
GHiS AD42IEI8102 CCa0ssY 4,248 PPM MITROGEN DIDXIDENTROGEN +-21 Fab 18, 2023
NTRM 18011043 CoATIETT 48.02 PPM SLLFUR DIOXIDENITROGEN - 18% Jun 17, 2022
NTRM  td080118 CCa4277 B0.8 PPM CARBON MONOXIDEMITROGEN  +1-0.8% Nav 18, 2028
i SR FRM o RAGU noted abave is oaly in refrence i the GMIS ssed in the and nat pan of ihe
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipoint
Nicedat 6700 AHROB01333 CO FTIR: on 03, 2021
Mizolet 700 AHROBIN333 NO FTIR Jum 13, 2024
Miestet YO0 AHROBDIXY HO2 FTIR Jun 03, 20219
Hicalet §700 AHROAA IS 502 FTIR un 03, 2021
— e R
Triad Duta Avallable Upon Request
NOTES:PC #5221 002607
GROSS WT. 28.40kg
INETWT; 4.734g

The analytical test results reportad on this certificate relate only to
the cylindar number specified above. This coneludes the test report,

|ACCRED EDI

\enSLuAIUAN,

Approved for Release
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{ .__I' United Analyst and Engineering Censultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT

Test Date : Apr 3,2023

Gas Analyzer {C0} Model :
Therme Sdentific Sarfal Number :

Equipmenl
Manufacturer 1

481
1162920019

Standard Gas Concentration Dilutor Detail
Sulphur Diosde (S0} 44,68 PAM  Manutactieer Thenma Scentific
Mitrwe Chicle: (RO} 45,99 PPM Mot 1460
Methana [CH;) - PR Serigl Nurmber 11B0540071
Carbon Monexide (C0) G84E pee
Cylndler Mo, ¢ EBAT43262
Expiration Date : Jun 20,2024
Multi-point gas test data
Anabzer | putference Error |Percent Error|  [% Error
Refergnce Vakie (ppm) Display (ppm) [ 1
Level | |7em | 0.0 0.0 0.0 ) [
Level 7 __|20.00% 190 10.7 a7 [ 63
Level 3 |40.00% 200 202 [¥] Lo L0
Leved 4 |50,00% .o 30.5 9.5 L6 1.6
Level 5 [BO.D0% 40.0 400 0.0 0.0 0.0
Remark ; Moasurig Range 0.0 ppen Bverage CHlermnce (%) 1.83
‘Acenptibie Link £ 5%
Point Gas Test Chanl
50 o |
§ ]
% s
a
i |
a 60
Caleulate by
Hht wat

Page 1of 1
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United Analyst and Engineering Consultant Co., Ltd
3 Boi Utlomeuk 41, Sukdsmylt Fiosd, Bangenals, Phrkhanang, Sanghoi 19260

CVaN= United Analyst and Engineering Consultant Co., Lid.
_:—_\._1 3 B Lktamauk 41, Sukbumeit Road, Bangehak, Phrakhantng, Bangkok 10261
Tel 0 2763 2828 Fax 0 2763 2800 waw. com E-mik om

MULTI-POINT GAS TEST REPORT

Test Date © Feb 21,2023

Equipment : Gos Auiefyzes (C0) Model ; a8

Manufecturer:  Thesma Scentific Serial Number : 1182420020

Standard Gas Concentration Dilutor Datail

Sulphur Diowide (S07) A4 6B PAM Maridecturer Therma Scientific

Nitrc Chaide (MO} 4594 PAM Madel 1461

Methane [THi) - PPM Seriad Number 11B0540071

Carbon Monoxide (£0} 9848 PRM

Cylnler No. ¢ EBO143762

Expiration Date Jun 20,2024

Mutti-point gas test data
Reference Vaiue (ppm) “'“"{’:;:;’""’ Difference Error | Percent Error | [% Error ]
[ 0 X [ 0
10 E] ) 6.1 ]
il 5 5 4 4
30| .7 i3 3 %]
40 L0 {1 L0 1]
Romark : Measurng Rangs 50,0 ppm Average Difference {) 260

Acouptable Limi + 5%

s Ana

L WE

s
i

Analyret Displayippm|

Ry Diaplny

Calculate by
AT

Page 1ol 1
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MULTI-POINT GAS TEST REPORT
Test Date 1 May 15,2023
Equipment : Gas Anatyzer (O3) Model 1 4B
Manufacturer s Therma Scentific Serlal Number : 1182920021
Standard Gas Concentration Dilutor Detail
Sulpir Dicwide (S01) 44,68 FRM  Mamifacturer Therma Sciertific
Mitric Chade (MO 45,94 PPM Mol 146
Mithane [CHa) = FPM  Serial Nurber | 1180540071
Carban Monowsde (00) 9848 FPM
Cylmder Mo, : EB0143267
Esxpiration Date ! Jun 20,2024
“Multi-point gas test data
Analyzer
Refarence Value {ppm < D#fference Eror | Percent Error|  [% Error
| ki Display (ppm) 3 ]
Level | Zem 0o 0.0 0.0 .0 0.0 |
Level 2 130, 00%, .0 0.7 07 6.5 5 |
Level 3 [30.00%, 20.0 206 0.6 9 2.9
|Level 4 [60.00% 300 | de ] FE) 2.9
Lewvel § 40.4 0.0 . [ .0
Remark | Measuring Range 30.0 ppm Aversge Dfference (%) 247
hcceptable Limt 2 5%
(Muftl-Folnt Gas Test I:nartl
50
s 400

el

Anatyzar Dizplayiem)

0+
[ s0
Falrance valua jppm|
—+— Arabyzor Display
Cahllahl! Iﬂl
iwal
Page 1 of 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NIBBET15A0103 Reference Number:  122-402135167-1
Cylinder Number: EBQ143262 Cyfinder Voluma: 144.4 CF
Laboraiory; 124 - Durham (SAP) - NC Cyfinder Pressure: 2015 PSIG
PGVP Number; B22021 Valve Outlet: 8560
Gas Code: CONONOX 302 BALN Certification Date:  Jun 21, 2021
iration Date: Jun 21, 2024
c-nm@jmwmmmtpﬂ:uﬁnm Assay 2012F decermenl EFA,
T mcluimile G s Gitaress neind : !
o Lz This Ll 109 L Le 0.7
B " ANALYTICAL RESULTS
amponent Requestad Actual Pratocol Total Rebative
Cancentration  Concantration Mathod 3::::
NOX. 45,00 PPA 45,56 PPM a1 - 1.4% MST Tracestse 41202
NITRIC OXIDE 45.00 PFM 4504 PPR =1 ] e 1.4% NIST Tracestie :’:mw}:gg:
g:LFuﬁ J:Ing"mgiw 45.00 PEM #4680 PPM @1 +« 1.0% NIST Traceabie DE4R0E, DBz
REON 1000 PRM 64,8 PPM Gl el Taceatl 4202
Crron s - 0,75 NIST Tr 3 DAA42021
e e e e
CALIBRATION STANDARDS
Type Lot 1D Cylindar No Caoncentration Uncertainty Expiration Date
TR e ————————— TN ExpirabonDate |
NTRM 20081120 CCTOA0GE 43,82 PPM NITRIC OXIDEMITROGEN e 10% Feb 02, 2025
PRM 12388 DEBSOZS £.51 PFM NITROGEN DICKIDEIAIR +-20% Fol 20, 2020
GHiS AD42IEI8102 CCa0ssY 4,248 PPM MITROGEN DIDXIDENTROGEN +-21 Fab 18, 2023
mm :mm g{:ﬂ:m 46,02 PPM SULFUR DIOKIDENITROGEN - 18% Jun 17, 2022
24277 000.2 PPM CARECN MONCXIDEN]
The SR FRM o REGU noted abave is oaly in refience o the GMIS ssed in wwmunrm s s
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipoint
Nicedat 6700 AHROB01333 CO FTIR: on 03, 2021
Micolat 5700 AHROS1333 NO FTIR Amoa 3001
Nmm: m AHROB0133E NO2 FTIR dun 03, 2021
Plicals AHROA0133 502
FTIR un 03, 2021
Triad Data Available Upan Request
NOTES:PO 5221002607
GROSS WT. 28.40kg
INETWT; 4.734g

The analytical test results reportad on this certificate relate only to

the cylindar number spacified above. This coneludes the test repart, r
|ACCRED T‘EDI
CERT .01
Appraved for Raloase Lﬂﬂfﬂ%ﬂq&;




THAI METEOROLOGICAL DEPARTMENT
4357 Skt Bangns, Bangkel 10260 Tel, DR1-455-1404,0-2399-0469

Calibration Certificate

|ssued &y © Calibration & Test Section | Metesrological Instruments Bursay

Dute of lwe 1] Murch, 2023 Certification Nu. 14323
Poge 1 1 af
Oibjsot i WIRELESS ANEMCOMETER
Manufacturar SCARLET
Typs WIRELESS RECEVER
WIMD SENSOR
Mig Code WARELERS AECEVER 2111DR001
WIND SENBOR 2111070041
Customer Linited Ansiys! end Enginesring Consdltant Co. Lid
81 Sl Ligormmuk 41, Sulktwimll Rosd,
Bangehink, Prakanong, Bangkok 10260
Calibtation Oandibon T 251 %€ Bapnsine Prassurs 1He2 nPa

NATIONAL STANDARD WIND TUNMEL Tharmial Anemometar 842 BN 51563

HOO0K GAGE NO 1425 Wind Aloft Fiatling Boan

MI5T Test Rafurence Mumbar 7310241480

Uitrasoric Anatnamelsr Moctel DABED-ITY {ssnsar TR-G0AH)
St Number 110730028 {sensar 120628386)

JAPAN DIUALITY ASSLIRANCE ORGANIZATION

STANDARD THERMOMETER Thaoder Frigdrich | Dry Mo B190084 Wet No. 8382184
e, betto) B4 Safial 1o, (HAB0ET - Thesmmoachneicsr No.B 18802
STANDASD BAROMETER [Botal- Baromtor Yilsala
it Baromatar \aj
Calibrated by | Hﬁ‘l WK‘Z ( &
Mr. Watchirapol Subwit Mr. Pl Primnut \

Mechanical Eniginier

THAI METEOROLOGICAL DEPARTMENT

4351 Kukhumvis, Rongna, Bangkek 10260 Tel DRI-454-1404,0-2300-0445

The Result of Calibration

Certification Mo, 14323

31 Murch, 2023 Puge : 1 of §
| Standard | HODK GAGE MO, 1425 i TESTED ANEMOMETER
Ulirssenic 'Inimu"!!l'-l Preshure | Varsem| Velneity Correction
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THAI METEOROLOGICAL DEPARTMENT
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The Result of Calibration
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Calibration Certificate

United Anatyst and Engineering Conssliant Co Lid
Mo 81 Sk Udonauk 41, Sukbmmvis Mawd,
Hamgehuk, Phies Klisnang,

Nangheh, 10200, Thadand

Modal Nurmbser LaT1 Procadure Number  DOO01.EITE

Snrial Numbar 0007300 Tachnician Jacob Cannarn

Tt Rwsiittn Pass Calbeation Dato 23 M 2024

Caliration Dus
et Conalion e Manutschued Tamparatrs e84 T a025C
Daseription SoundTrack LxT Clnss 7 Humiginy 482 WRAH =20%RH
Ciass 1 Sourd Lavel Maler Static Pressine BBOT kPa 2 D18Pa
Finmrware Revision: 2404

Evalvation Mathod Testod eloctrically uaing Larsan Davis PRMLTY SN 077643 and a 12,0 pF capaclioe to simulsie
mipraghane capackancs, Dats rapored in 4B re 20 gPa assuming n misrophone sansitivity of S0.0
miiPa.

Stamdard: Complant bo arid the fafiowing standards when combined with
Casbratian Cartifents from procedise DO001.E304
JEC BOG51:7007 Typa 1 ANSES1.4-2014 Class 1
1EC BIB04:2000 Type 1 ANSA 514 (RIHI08) Typo |
|EC B1252:2002 ANSI 51.25 (R2007)
IEC B1672:2013 Class | ANBI B1.43 (R2007} Typa 1
|ECE1200:2001 Claxs 1 ANEL S1.11 (RH00G) Clres 1
Ipauseng b oaraf emirument duecribed st nsstated m
uss L} standards ¥aossble 1o the inerationsl Sysiem of Unis (31)

through the Natiorss inbluts o Standards und Technslogy (NISTL or ther natonal mamsureren insbiles, snd meet i
ISOHES 1T036:2017, Tuat poinh witha cobamn do nat fa .t labaratory's
weapa of accraditasion,

Thee caasity syptur s ragirtamd b 508001 22010

This calbraton & @ direc: comparson af Te nt undar les] 10 P (8060 releance standords aed did notnsbe sy senging plens o
o o st e, e, nir. Such ndwnncess wekd n meda by

the customer o nented.
Th ansartintes were caemputed i Socordnnce Wk fhe 150 Gusde to the Exesson of Uncestaley In Meaguremant (GUMD. A
o ficiiir of spprasbatily 3 wgiee (=7} bes been aoplisd to the standond unosetainty b aspewea i expanded inceetinky al
epprusinmely B5% cordilanca level.

Thiia rpcen may ot b mproduced, exnept i ful, unbess parsisian far the puication of an spomnd abeimcd s abinoed | wiing
e tha ceganzaton |surg this resor.

Camection data from Larsen Dnvis LaT Memal for SounsTreck LaT & ScundEspert L, (TR0.01 Rev O Bupporting Fimuare Varsion
408 2010 0010

Cabbraion Check Fraguency: 1000 Hz; Ratamnce Sound Pressure Levst 114 28 e 30 P

LATEON DAVTS - A PCR TIVISION
1K1 West E20 Nonk

Prove, LT #4601, Unisesd Stae=s
Tttt |

SLARSON DAVIS

DO AET R )

WA

wenaslaimunu

Deseription

Mant Sejestathe

Certificate Number 2023003054

Stamiinrs Used
Cal Disie. Cal e 0d Stanatard
B62641 Temgeminre Probe WIS TIORTY HGTIR
RS I3 T L Dltiriiog Gessriat IP-1229 MO39 007158

LARSON DAVIS - A PCE DIVISION

T6R) West 520 Nerils

Prova, U Ba601, Tinited Soites

T4

SRR

Vage a8
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Cartificate Number 2025003654

Z-weight Filter Response

Cortificate Nutnber 2035003854
A-weighted Broadband Log Linearity: 8,000.00 Hz

o
aa A Ve — T
e 2 E b’
?. a2 :3_' g k
FE L] e W W - B o B LS S s o b -
} = L) - ki
E e [ e
] . i
48 e z = =
a g
10 3 a wa oo a e na =
1 = o oo 13000 109008 Level Ingoctnd ||
Fragquenay [Hz]
el DI e LA LT e Lippa Liresd -
greal ved ol freguency wekg eriormiad gt ET3-3I090 15 pnd ANSEE1 42044 Fant 3. 13 ot comglionce o
[EC BEETZ-T:2000 6.5, IEC 606512001 6.1 and 522, 1EC H0R042000 5 ANST 514 16653 SR2008) 5 1 and 821 ANSI 5142014 Pant 1155 Vvl [4R} s a1 1 PR Lt 019 " ll.l:;‘l
Froquemey [Hi| Teat Resub (D] Devistun fAB] Lawee Bmis [A0] Upper it [40] Rewalt a0 Pt = Y — oot
B3 041 241 A1 (511 Pass 37.00 082 0.1 a7 Pass
#8210 o8 0.00 B ] 036 Pass an00 45 0.7 0,70 Pass
12680 0,4 D44 530 oie Paan Jeo0 @52 0.7 0.7 P
25118 0,05 005 .30 nan Pass 4nai 024 0.7 079 Pass
ER Ditrd 08 030 [En] Puss 4100 018 -7 070 Prss
1.000.00 000 0.0 030 030 Pss 4200 [RE) 070 (] Pas
190526 B g 50 [ Pass Azan a1 a7 07 Pass
290107 0z a0 4,30 Qe Pass 4400 nar a7 @70 Pass
789528 a2 o0 30 oI Pass 450 [y 0.7 4.7 Prss
15,8480 ] 0.08 o.a1 03z Pass B0 0.0 07 70 Paas
18852 62 037 237 091 01 Pass 47.00 .02 a7 070 Pass
= End of measerement results— AB.00 001 .7 0. Pas.
48,00 .00 .70 .70 Pats
54,00 403 ara 70 Pass
2,00 0.70 Pass
6400 am Pass.
HE00 270 Pms
T80 « Pass
1900 07 (o
B0 070 Pass
20 0T Prss
M.00 or Pass
AL o Frss
104,00 7 Pss
108,00 .70 Piss
11400 .70 Pass
11800 o7 Pass
14,00 70 Pam
12RO 2470 Fuasa
13400 o7 Pam
136,00 w7 Pass
13700 a1 Pass
138.00 0.70 Pass
13800 070 Fass
LARSON DAVIS - A POT DIVISIN ' LARSON DAVES < A PCE TRVISION
1681 West 620 Motk 16EL Wt #20 Neefh
Proyir, LT $4601, e States ms DN DA“IS Prove. 1T 83601, United Stafes ® U\HS D" DAWIS
=580 = 71601 2 CTRIGR)
» T T AT e IOTLTAT AR Y MU M O
la o
Cartiffeate Mumber 20623603854 Cortifieata Minmbior 2023009654
Peak Rise Time Gain
Pask s -t pecormed samting ko BEC 806013001 £.4.4 and ANSIS1 41983 (R200E) £.4.4 Gain menswred scootding B 1EC B1G72-22013 17,3 and 174 and ANS! 5142014 Part 3 17380 17.4
Expandnl
gt @) Duratlon fusf Tost esulf (aN)  Lowsr onlt (0] Gt lmdl ] u"_:‘:;“l:‘: Resul Messsremeat TesRec (i Lower M (0] Uppeelimit a6 e el
{3784 40 Negulve Pulse 135,18 13388 13568 015 Pams 0dB-Giain 145 i 410 016 Pass
Pasifive Puiss 136,15 13387 13587 [RES Pass 048 r:“"'-ﬁ:'l':;mﬂ ::-;: ;g-;g ;-:g 3;2 Eﬂss
a0 Nogutve Pulse RE 13268 13568 L5 Fagy vy ¢ ; 38 34, ; ans
Puaillve Puls 134,12 132,67 13567 045 Pags 064 Namal Rangg fa00 4120 450 015 Py
— Kk of messuremist resut- = Rl x? mmpmrem Vgl
Pasitive Pulse Crest Factor Biadtand Nolse Floor
200 ps pulse tests at 2.0, 12.0, 22,0, 32.0 dB below Overload Limit - d namo e S0 BI072-32013 1.2 and AMSE 5142014 Purt & 1.2
Corust Famor maasuned acoondng to G B0651:2001 9.4.2 and AN 5141683 (H2006] 042 Wi . Test Resmls [i] Upper it |45 ey
Avpliiuide [0 Cvesd Faciur Teal Resull i Lbusdin fofTH] Eapaanload Tinderiainy fulli] Besult A i M Floar 2608 ikl oo
1385 1 ovLg =050 ['R1-=1 Paug Coweight Noige Fipor 26,75 .00 Pass
5 oMo £1.00 0451 Fass Toweight Noiss Floor L £ Pass
10 oo 2150 [R5 4 Pass
126,56 3 13 20,50 0161 Pass ol et sl
§ .14 =140 RT3 Faag
1o VLD 60 Fass .
1EA5 3 s 080 Paag Total Harmonic Distortion
5 042 +1.00 Fasn Manatirnd wikyg 13-Octive Aters
w 436 £ 1.50 Pasy ) em—
10886 3 015 +0.50 Pase Mensurenent Tt Resubt [dB] Lorwer Limit (48] Upper Limsit dif] U Jig LET
5 013 £1.00 Pass 10 He Sgnal 108,72 135.08 1390 65 ERH Pass
L] 000 £180 Pass THO -B6.58 58,00 noig Poss
BN b THOY 52,78 BR800 nary Pass
— End of messirmment resslis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32,0 dB below Overload Limit
ot Foctor sssumil scconding fu 1EC DDEE1 2001 9.4.2 and ANSI 5741883 (RZ006) 547
Avpltude [40] Cresd Factar Tesd Riesuld [il5] [ Expinded nerrssiuy {05] et
136,05 3 ovn £1.50 0t Pass.
5 ovLn £1.00 015t Pass
1o o £1.80 015y Pass
12886 3 a1 £0.50 045t Pass
5 0,13 £1,00 0151 Pass
10 LTS Pass
1865 3 0351 Flass.
5 0154 Pass
10 0154 Pass
108,85 3 0951 FPrss
5 418 % Pass
10 015t Pass

LARSON DAVES - A T'CH TRVIAION
LKL West 20 Nexth
Frova, UT R4601, Uni
Thim B0}
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®LARSON DAVIS

PR R4 R (1

STRIAT (ST
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161 Wast W3 Nordl

Prove, UT 84601 Uniied Stuies
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Certificate Number 2023003854
13-Octave Sell-Generated Nalse

"
% : bhﬂ.,““‘ -H',_._,,.rr
g " H—;‘H_._.-—*"r.
; "

w "o - "y w0 st
Fraguency [

ThiELM b S 0 o T

Fresquency [Hz| Teat el fitily Uyrper tinsdt jdi Hexuht
530 2077 2460 Pass
B0 1837 400 Pass

10,00 18,00 2350 Fass
260 17,78 2300 Pass
16.00 1573 2200 Pass
20,00 1818 2240 Pass
500 14,48 2 Pass
50 1351 2180 Pass
40.00 1261 20.20 Poss
50,00 162 1880 Pass
B30 073 17.60 Pass
800 0.8 16,6 Pass
100,00 025 1650 Pass
1400 .50 15,70 Fass
180,00 817 15,50 ]
200,00 o2 1520 Pass
260,60 781 1520 Fass
500 785 1520 Pass
400,00 RO 1670 Puss
500,00 BS7 L] Puss
630,00 B9 B8 Pass
800,00 L 173 Pasy
100050 W 1510 Paus
1,280,00 013 18.00 Pass
1400.00 1985 1850 Pass
2,000.00 1280 060 Pags
2,500.00 1387 170 Pans
5,150.00 1450 2260 Poss
4,000.00 1852 1350 Fass
5000.00 AN 24,50 Pags
£,300.00 1743 2850 Pazs
8,000.00 1BAT 650 Puss
10,000.00 1641 T4 Pagy
12,500,00 2040 8.5 Pass
16,000,00 nar 29,50 Pass
000,00 2208 1040 Pass

— Enil uf misssremen vesul-—

LAREON DAVTS - A PL3 DIVISION
681 West 520 North

Frow, LT #4801, Uited Stesss
Thfetifd-0001

T3 VTS

SLARSON DAVIS

0L M e )

lﬂﬂﬂ"l'ﬁ"!jﬂ')ﬂf]ﬂ

Cariifivate Number 2023003854

= End of Repiri—

Signatery:

LAREON DIAVIS - A PCB DIVISICRN
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THERA-000 1

SLARSON DAVIS

ST e

ATEATIT)

tﬂﬂﬂ"l‘ﬂ!jﬂ')ﬂ?]ﬂ

Calibration Certificate

Cartifficate Number 202700267 T

Cirstamar:

Uniived Amabyst and Engioeertng Comvultsst s Lid
M. 1 Sal Udumawhe 41, Salbmmadi Haad,
Rangehak, Fhis Khanong,

Banghsh. (0260, Thailand

Modal Number  LT1

Procedure Novmber  DOGD1.8354

Sorfol Numbar 0007309 Tachnician lasab Cannan
Tas! Rasuits Pass Calibrmtinn Date 24 Mar 2020
Catratinr Dua

ot Gomiitr - Ax Mafietised Temparatire 2384 ' s0mEC

Deseription SouneTrack LT Clnas 1 Humiatty 505 WRE| 2.0 WRH
Class 1 Sound Ll Matar Static Pressure BRED WP +0.13WPa
Firtnwars Fovisoe 2408

Evaluation Mathed Tastad with: Diata rprted in 68 o 20 PR

Larson Davis PRMLTY, SN 077544
Larsen Davis CALZET. SN 0108
PCH 377B02, BN 3488

Lamon Davs CALIDN. SN 3078

wj ity when combined wih

Compiimnce Stancargs  Comphant w nd Lhe Fal
Calibration Certificats from procedurs DO00) S37H

IEC 606542001 Typo 1
IEC §0804:2000 Type |

ANS| 51.4-20%4 Class 1
ANS| 514 (R2008) Type 1

IEC 612522002 ARSI 51,11 [R200B} Tlass 1
IEC G1260:2001 Chiss 1 ANSI 51,20 (R2007)
G E1672:2013 Class 1 ANSE 5783 (F2007) Type 1

Cariificate Nomber 2023003871
12" aetagtor i s wiih the peammpifiee

Calitration Chack Froquancy: 1900 He: Fetweees Saund Frassa Lavat 114 o8 s 50 P

Puricdic |nsts wais patdarmie 9 anoorance e procediores from [EC BI6TE-S2018 | ANSUASA B14-2014F el

Pty aggerannl for IEC R HETE-1:2013 | AFSHASA 51 420 14Par 1 namgpimn by

{PTH) on FOT-H0-09 roformnce rumber FTE-1.72-40347140

Thir s bel meter sutemiting for |nsding wacossuNily compioted the periodic Insts e 1EC #1872-12001  AMEKASA 5142004 att
At e trdar tebln v peAfnmes. Ao avidenc was mitficly avisleble, from an iesegpencent
Westing atganaticn respenshie ko anprong e iUl of pane-cyakaton ies performec in netorknse wit IEC B1872-2:2013
W4IPast 3, o divndwraliatis ihat i musdil of st fevel molor ully o 1 thn chass 1 nIEC

Htandards Used
Dessifptiun CalPae Cal Doe il Seandard
Laesots Diavis AL iteskiual bmensiny Calibrstin B JUEON00 (TRLT]
Hart Sciemgific 2626-11 Temperstere 'robe O8-25  I02508-28 T8

it Davis CAL200 Amistic Calitmmnr DT AWAHT

besusing fib-cariftws s S instrvimei descsksid WEcve meuts o axcoeds ok specificatians o slatai in e rolanmond procedure

(umiess b B hawts Irmcasskla (1 i System of Lnts (51}
Hhrcogh the sl Blandanis my o G peainnl TRRCreent INEhing. ard mees the
roqurements of ONEC 170252017,

Test polnt 18 the eoiamn do et fall = scope of

Thon sty sywlam & Togistorec: to 85080012076

Ths inar of P el vl relerecon iy any sampng pans in
compiste. ha ol s b e v dus (2 s, lime, e S mlownnces would be mate by
e customer ag needud,

The unceiie: wees computed ¥ acsarimos wih tha 157 Gode to the Expreasicn of Lecanniety i Mossursmant (GUM). A
rowwrg licior of 2 sigma =1 UteamEINty 18 EXprass Pie axpanced ucedanly ol
gty B5% confdenca leval

This reipet may not b tepradoced, exnept in i, unless pam#ssion for the puslication of an appeoved sttt is obiained n wittieg
i tha argantzation kssuing fris fepor,

Camocion data fom L Duarvin LT Mgl for LT & ScundExpurt Lai, [TTI0] Ry © Supnerting Finmaars Sarsimn

40,8, DO19-06-10

SLARSON DAVS

Page | 4l 3 TR i e

Fior 114 i o 1" 40 1 acupic
LARSON DAVIS - A PCH DIVISHON
&t Wiest K20 Norih

Prevey, 1T #4600, United Simes
Te-684-0001

AT

wenaslaimunu

Lmrsen Dlavls Mudel K31 AR402.22 00TIHI
PR ITIATY T o Prepeolarisd Pressure MIU\:'“HI' 230306 TIES
SHS D361 L ira Lanw Distanti Gty -2 783
Liescns Dlais 1727 Preamplifier far Model 331 Type | AT JUDI0420 POBOOGATRY
Acoustic Calibration
Meanured necceting 1o |EC B1672-3:2013 10 snt ANSI 5142014 Part 210
Tepemted
T ) Hesutt
Masm i Ulpguer L e ittty Uneereatuty fill]
1000 He 14,20 014 Pass
Loaded Circuit Sensitivity
Test Revuls Tawer Linst Uyiper Limit Expamied
Weanir
P WYl i | V) Wliee ¥ (g Uscertabaly 0t
1000 He .09 A244 83 014 Pass

Measurad sceording 1o 1EC §1672-3:2013 1.

— Eall 4if mirasurrsment resnies—

Acoustic Signal Tests, C-welghting
|2 arvl ANSES1.4-2014 Pad 3 17 using a companson couplar with Unit Under Test

(LILIT] mnd refarence BLM waing law tine-walghtod sound ievel for compliance ig IEC BIB72-1:2013 5.5 ANS| 51.4-2014 Pan

185
Froguency [Hal Vet Termahl D]
125 <0.06
1080 &2
000 412

Fapanibed

Expeled [8]  Lawer i | Upper Lt ] el
.3 A.20 080 03l Pess
.00 70 a7 023 Fem
40 550 A8 Q12 Pams

= Fndd i muvasurement reinbts—

LARSON DAVIS = & PCE DIVISION
1081 Wisa 5200 Nurth

oo, LT 4601, Unised Smsex

T it

etmiin

SLARSON DAVIS

TR 4 fl 57

wonaslaeauny




Cartilicate Nimibar 2023003871

Self-generated Noise

Measured according to 1EC §1672-3.2013 11.1 and ANSI 5T 42014 Part 3: 111
Meastirrmend Tead Hessult (]

A-wwighted 8]

— Emil of inesvarvment resulis—

— Yisd of Repurt—

Sigy:

LARSON DAVIS - A PCB [RVISION
6B West 820 Nesih

Provo, UT B4601. Linited States
THh-84-001

I — Page dul 3

SLARSON DAVIS

00 A% R

lﬂﬂﬂ"l'ﬂijﬂ‘)ﬂﬂu

Calibration Certificate

Certificate Number 2023003843

Curstomer:

Umiter] Amalyst sind Esglnoering Consudians Ce Lid
New A1 ol Uituns 41, Subhmmeit Rom,
Rangehalk, P Khawng,

Hangkek, LUTHL, Thallund

Model Numbar  LxT1 Procedure Numbar D000 B3TH
Barial Numbar 1007308 Tachmician Jamaty Cannon
Tust Rosufts Pass Culibrhion Dete 20 Mar F020
" Calibration Dus
invitiel Conition  As Manutaciured Visperrare 2380 L0
Description SoundTrack LaT Class 1 Humidity S02 WA 220 %RH
Class 1 Sound Level Matet Static Prassure BA13 kPe #013kPs

Finmtware Revmion; 2404

Mathnd 1

facirically using Larsan Davis PRAMLYT 1 SN 077544 ant & 12,0 pF capacal o simulate

mirroghone capdciancs. Data raported (n B m 20 uPa assuming 2 microahone seauiffty of 50.0

i,

Compiance Stamdards Complinrt to Manulsciunes Spacificalions and e fokowing standards when cormbined wah
Canfityraficn Cortificste from procodims D000 . E383.

IEE BOAET-Z001 Typs 1 ANSH 142004 Clingn 1

1 B0 AMEA 514 (R2006) Fypo 1

|EC 12! ANB1B1.25 (R200T)

IEC BAGTZ:2013 Caass 1 AMSH 5143 (F2007) Type 1

IEE 612602004 Ciass 1 ANEI'51.11 [R2008) Class 1
Sarwrng Inh cnnilien (hal tha Fsiument deacrited {l Tmecls il Ak saad
{unh noted) 1t Waresie Symtem of Usits {55)
raugh thi Notonal instiule of Standards ond Fogy }, o ater natenal instiules. and mowts e
roquimmants of IBOEEC 1TUZEITT, Tast 4 b tha tall within
wzempn of acerniditallon.

The quably sysinm is rageted o 150 9001 2515

This caftiration i o dimet compasmon of £ undl undar teet ia the-lsted reference standards and id not iolve sy sampiing plans &
ceogiet. Mo T e for uf e ot o, i, wls Stch Wi
the Custimar i ressde

wene oomesied i acoondance with the |50 G o e Expression of Uinceriznty in Messammant (GUME &
of uppresdivataly T nigia (k=) hm been apphed b e winfidan uncertuinty fo express ihe sxanded ncertainy o
ppreimaaly 95, confidance level.

Thiz mpert may rot e reproduced, axonpl i A, uiess permdssion L h pubcation of w spproved sbaitied s clilinud b weting
frem W10 crgammasicn issuing this rpon

Cormction ata s Lanson Duvis LaT Manual for SouneTrock LaT & SoundExpen Lal, (770.01 Few O Sugpering Finswars Vemon
A0 20000610

Caintion Gheck Frequancy: 1001 Hz) Relerance Sound Presmme Livet 714 08 o 20 57

wouls by made by

LARSON DAVIS — A PCR DIVISION
6] West K20 Nanh.

Provn, LT 8601, Unined Seate
THO644-0001

©LARSON

TSI Fage af§

e

b BT s )
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Cartificate Number 2023003043

Stundards Used

Deseriyition Caiote ol Due Cul Stundard

Hawt Beietiiific 2R26-H Tempersia: Prahe
SIS TR0 Ullirn Lisw Minortion Crenesann

(RUE R R onTem
SRR WA

LARSON DAVIS - A MCE INVISION
1681 West 820 Nl

Pravar, 17T $4001, Unired Soies
TIE-a84-0001

MTRRITTH N Page 2at ¥

©LARSON DAVIS

1AM 881 ey

wenaslaimunu

Certificate Numbar 2023003643

Z-weight Fliter Responsa

s
04 wE
E w g
2 = g m g
€ L B Eamn
& b
i = ™ 2§
A
B
' " o 1o o ooy
Fraquency [Hal
i Dviabin e L Lo Ui
il gl st o requsncy weighting o pcoorcing b EC 6 B73- 3201 13 el ANSI| £1,4-2014 Par X 13 foc complance 1o
G G1ETE-4 (013 5.8 IEC 0GEYNNY 6.1 and S.2.2, 16T B0R04.J000 § ANE] 51411583 (R2005) 51 and 821, ANSI 5“;“-‘:1:“ 58
i
Freysency [Tkr] Tost Wl |#11] Deviston |d]  Lawer it [0U]  UpperBmbt (dl] g Tesal
[5:3) -0.28 <0.28 -1 033 813 Pass
#a.in .08 0,08 a0 030 045 Pasa
Tana 20,04 404 R 0.8 45 Pags
285108 08 .06 -0 50 015 Pasa
501,14 BTkl o3 050 050 15 Pasa
1,000.00 o0 oa0 30 0. LS Pusy
1,085.20 002 -0 30 oan nis Pasy
390107 2.00 a.nd .30 .30 016 Fass
TH4328 a4 a.04 030 Q.30 [:E1.] Pass
15/848.53 207 a7 -4 0.5 048 Pasa
1906062 .36 Ri* ] 081 041 018 Pass

LARRLIR DAVIS — 4 PO DIVISION
| Wi 520 Mty

Py, LT 84601, United States
F-EE0001

A Vage 3l §

@LARSON DAVIS

TR R 1)

wonaslaeauny




Certificate Nimbar 2623003641
A-weighted Broadband Log Linearity: 8,000.00 Hz

Certificate Number 3023003643

— Vil oF ieasarisnent resilis-

8 Peak Rise Time
i =
aw it e e performed sccortig i [EC BIRR 2001 8,44 and ANG! 51,4153 [R2005) 84.4
i Amigalirud ] Caration fu) Test Bewalt ] Liower i (4B Upger Bani iy] llmm Rl
.E s v e R E 13785 A0 Negallve Pulsa 134,90 13344 13544 045 Puss
Puanitive Pulae 134,80 133,43 13643 015 Fass
30 Megalive Pulse 133,95 133,44 13544 0,15 Fass
= Panitie Pulse 13380 433.43 13543 015 Fans
— Eanl uf meassrrment resmles—
" wa wae .\ wn
Lave! Injeuted Positive Pulse Crest Factor
200 ps puise tests at 2.0, 12,0, 22,0, 32.0 ¢B below Overload Limit
Bircadband el Siwsetty partcrmed sccihieg B IEC G4073-3:3013 16 and ARS| §14-2014 Fan 3: 41 for Gomjiance i ECE0TE093 vl Fastor massuind acooedng io 1EC B651007 §,4.3 and ANS| 5141983 {H200) 14,2
B (150 GG042000 6.2, G B12522002 1, ANEE S14 (RI00G] B, ANSI 5142014 Punt 1: S, ANSI 5148 R2007) 62 Amplide i el ort feoenl 8 s 1A Al ity e
Teved fill] Srver [AB]  bawer it W] Upper B Ny el 196,85 a own L0580 LRLPS Pass
36,00 o8 A o o Pass § VLD £1,00 a5t Pass
) 051 a0 Pass 10 oun +1.50 0151 Pass
38,00 058 oo Pass 126,65 3 €142 £0.50 015% Pass
2800 038 am Pass 5 0.1 +1.00 Q168 Pass
40,00 0% o Pasn u ovLD £1.50 0188 Pass
4100 018 ] Pans 11655 ] 413 £0.50 A5 8 Fass
£2.00 o L) Fass. 5 4114 =100 15y Pass
400 010 070 Pass 10 08 & 160 Bi6E Foga
00 .08 0,70 Pazs 1A 1 043 =050 015t Puga
4500 055 aw Pass ] 212 +1.00 o153 Pass
4800 oo L] Pasu 10 018 £1.50 015% Pass
4700 401 .70 Pasn — Ead of mesmircaseint perult—
48,00 ot B0 Pass
(0] Fass:
:ﬁ J;f‘,.? o Prss Megative Pulse Crost Factor
i by P v 200 s pulse tests at 20, 12.0, 2.0, 32.0 4B below Overload Limit
#8.00 «0,08 a7 Fasn Cornst Facior measured acoordng o 1EC G08512007 542 and ANS] 51,4780 {R2000) 8.4.2
74.00 008 a7 Pasn :
%00 207 470 Pass Ampludy (98] Crest Factur Tews Busiili |30 Rlusits fabi} Expaenidnd Uneertainty [INT Rl
4,00 .06 .70 P 196,85 4 ovLD +080 0153 Pass
.00 08 ot Pass 5 VLo +1,00 ni6s Pasn
2400 oot oo Ppax ] OVLD +150 0163 Fass.
nean -om (i) Prm 126.85 3 Bz +0.80 %134 Pass
A 0 o Pass 8 411 £1.00 %1% Pass
1000 0.00 a7 Fasi 10 oD £150 ot Puss
100 an 4.7 (EL] Pass 1EES 3 043 =50 0153 Pass
11800 .02 070 a5 Pass L3 01z # 100 oSt Pasg
134,00 01 0 15 Pass 0 008 2150 0,154 Pass
12800 £01 oz 6 Plsse 104628 a o1z 2050 :K1.E3 Pasg
134.00 -om oto a5 Pt & -a + 1.00 015y Foas
1aBa0 0.0 010 015 Pass 10 -0.08 =160 [ELES Pams
a0 0.1 oia 01e Pass — Bl il musmrvmend reslii-
13800 .01 0.7 018 Pass
13800 <00 070 018 Pass
240,00 402 0T s Pass
LSO THAVIS - A LB DIVISION L ATEOH DAVIS = A TCH TIvIRIoN
1681 Wem K20 Norfs @ FEHT West A20 Newth .
POt T Su, Etod frmen LARSON ans Prova, LT RAG01, Unived St @lﬁﬂSﬂN DAVIS
T LEHH001 TG-634-0001 YISEL
e ikl gt ALe A R et PageSard ool BT e el
'
'
wnaslanugu wnaslumun
Cartificate Nmbar 2023003643 Cortificate Nigmhar MIZIT0I043
Gain 1/3-Octave Self-Generstad Nolse
»
Galn mwesuned scoordng 1o [ED S1072-32003 17.5 and 174 and ANSI 5142014 Part 3:77.3and 174 S '_'_._'_"
Mieasurvmmen Tost Weniht [€B] Lawer it [4B] Uppes Fsils 10| Erpenied Terasdt 8w e
jirs——y 5 x e T o
.68 Gain 5165 5380 0410 048 Fass 3 . g
(B Gasi, Lingaefy AL 40,30 41.70 016 Pass B Ran SR L
ORA Low Fange 84,00 5380 TR 618 P H
A Noemal Rangs 54,00 B30 BB 'k 1-] Pas El
— End of mewsrement resdi— £
Broadband Noise Floor Yoo
Frequensy [Hil
5 noms i E 2112 nnd ARSEETA-20%4 Par 3 1.2 [Py —————
Meswnrrmanis Tent Reswli Ja11] Viper T jiT Ty The SLM b 5o o ow Fame
Aeweight Nolsa Flaor TAT ey Fass
Mm Hosse Floar Zn 3500 Pags Frameney {114 Tt el 0 L
Z-weight Malse Fioar 345 10,00 Pans 6.3 2034 2480
B.00 il g 24,00
1000 W2 35
— Eanil ufl messursment resuity- 1250 w13 2300
1600 1686 a0
Total Harmonic Distortion 2000 1650 2240
Missrmured usng H-Ocsn M s?‘;g :Efﬁ ::';;::
Mesuremvsi Vet R (A Lewir Ui | Gpperiimi IS Tt 4000 b 204D
i Umcertsinty (48] 50.00 1242 1BAD
10 Hz Signal F3548 13505 36,65 018 Pass 300 " 1760
THD 697 5000 notg PaiR EO.00 10,83 1B
THON 277 54,00 novg Pass Y00.00 1043 1580
~ Eail of mesnurement neaubiy— 125,00 .48 15.70
160,00 an 15,50
05,00 L5 15.20
250.00 82 15.20
31600 E28 15.20
400,00 42 15.70
B00.00 [ 18.00
G000 81} 16,60
80000 art 17,30
100080 1036 1510
1.250.00 1108 1290
1,600,000 11498 19.80
200000 1288 a0
2,500.00 1379 ok ]
3.150.00 1488 2250
4,000.00 15.54 2350
500000 18,54 2450
#,300.00 17.68 2580
#,000.00 1054 28,501
10,0000 10,55 a7
12,500.00 208 2850
16.000.00 2.8 2050
R0,000.00 2 3.e
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Certificate Number 202300841
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Calibration Certificate

Certificate Numiber 2023003671

(=

Unitedd Anatyst anit Exgincering Convadtant Co Lid
M W1 Sl Usamank 41, Saichwnslt Rond,
angehsk, Phra Wiasseg,

Eaaghuk, 1026, Fhailnd

Model Kumbor  L&T1 Procedure Numbar 00078384
Sartel Number 1007210 Tachniciwn Jacoh Cannan
Test Rosults Pass Catibration Date 24 Mur 2023
Calibration Bua
Initie) Conditian  Aa Manutacturad T 2947 ‘B L025C
Description SeundTrack LaT Class ¥ Humidity 508 WMRM 2.0 %RR
Claws 1 Sound Lavel Maler Ftatic Fressiro BEEA WPa =093 PR

Firmware Ravision, 2404

Ewvalization Kethod Testod with. Data roported in dF e 20 uFa.
Lairagn Devis PRMLIT 1. SN ITTE45
PCE3TTEOZ, SN 346240
Larsen Davia CAL200, SN 9078
Larsgn Davis CALIST, SN 0108

Comprimnce Stadards Garmphant 1 eamulaciun Spoctostions and the fdiowing stardaiis when combined with
Calfuraticn CarMcato from procsdure D001 8378

IEC 80651:2001 Tyoo 1 ANS! 81.4-20114 Class 1
IEC 80804.2000 Type 1 ANSI 51,4 {R2008) Type 1
IEC 612622002 ANS1E1.11 (R2000) Class 1
IEC 61260:2001 Class 1 ANEI 5125 (RE00T)

SEG BIGTZRN3 Class | A $1,43 (RO Type 4

fming I contitan that s inssimant descried above e of sxcpeds-af soecifications ws wisied it th refersncad procedien
116 bean tracssble l Uinits (86)
Frough e ational insifde of Btandarde v Tiekrelogy (NIST], or other rationnl messunemi) itisses, and mpes the
it ot {BOAEC THORS:01T,
$inthe s o niat a8 wihis thin

The guality systum |x rageered t0 150 W01 2018

Thin cafhration s # e pomparsn of fie Lt undn rafaranca did ] =
certein, S Akwancs bas bian mde for e natsbiity ol S el dovice cue 10 e, e, vls Such Wiowinoes would be mads by
they atmmer w e,

Th crapdaiin wons campuind In Sssoming v et (GLM. A

o af app Vi
apprasimely 55% rorfidancn lovel.

Thix mpert may wat e rproduoed, sxosst in 1, unlss parméasian for the mibficsen of AN ggeyed abetrac is aitened i wising
Wam the erganzaton sauing this fepan,

Damsction dala trom Larsor Dnve LT Weessl i SoundTmok LeT & SoundEspen L, (77101 Rov O Sepporing Pt Varian
Lo s

Far 147 micreghondy, T Luraon Dauis ALPOZE 147 o 177" soaplor & ussd wih e cabivatos and the Lanson Omda ADRDES 14 1

LARSCHS TRAVIS - A PCH DIVISION

1681 Weset £30 Norik
Proren, 1T 84601, Unised Staces

7

©LARSON DAVIS

DR 3438 41

S-pRa00]

AT L1
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Cortificats Mimbar 2033003871
A1 gt (n s W the cragmyrifier

Cnlflrwien Chack Fraquancy; 1000 He; Fefernnen Bound Prassim Lovat 114 o m it i

Parindi ess el in arcoedares frem (EC 013 | AREAEA 81 42014 a3,

Faliem apprivnl bor 150 G1872-1:3013 ) ANEIASA 51.8-2014/Psn 1 mxcssstuly compteted hy Physiiiiscn-Tectinichn Burdanamsl)
{PTI} on 2007-10-08 reifremoe number FTE-1.72-4034210,

it wesred lireel maiar suenitind for i=afng mepmshity compkstod the pecodic ieets of IEC 8167283011 ¢ AMEHASA BY L001 &R

3, for the sevanmnisl condE ons G wiich S trels = pedDTed. A DVidEnon Wos puttidly mikle, Sam an indspendent

Yosting arqunizution respcrstle o apprtving U resuls of panem-swbiatcn et perrmed in potoreecl Wi [EC B1BT222003
NEUASA 51 £2014Fan 1, o sl el n Hhii el 4 IEC.

GIGTR 101 1 ARSHASA 51 43011 ATFa1 1; T ancr avel meser suereiind Yo lawiryg coeforms o e clms, {epesiiatiorn i
FIATE0013 T ANSUASA S1.62014IFe1 1

Srandnrds sl
Dencripiiin Cal Maie il Seandird
Larsm Chavis CAL2Y] Rosdul Ity Calitor 200 THHE25D
Hiun Seienific 262611 Tamperssuy: Prods: BITEINTR g Wi798
Lisesiont Diavis CAL 200 Acuustic Calibnior £l 200340721 ymo?
Liwrsn Dl Musdeel #3517 202541212 0TI
BB FTIALY 172 inch Prepobitined Pressure Microphone 35231006 TS
SHE D530 |ltrs Low Distirtion Generalis p R e
Lawsem Thavan Preamplifier for Mouel £31 Type | TCROOOI TR
Acoustic Calibration
Mansured scoontng to [EC B1E72-3:2013 10 and ANSE§1.4-2014 Pant & 10
i ' Fapminled
Tewt Meyult |48} Lower Limit 0B Uippes Ldusalr jdis) Unisertalinty ) Hemule
1000 He nam 11280 Ha.20 0.4 Paas
Loaded Circuit Sensitivity
“Test Hesabt Lawer Limlt Upper Limi Expaniled
My Wesutt
e BV Pa MR V/fW) DB YUPa Uceriadory i
10600 He 5042 244 433 01e  Pass

~ Bl of messurement rft—

Acoustic Signal Tests, C-weighting

Manaured secording b [EC B1BT2-3:2013 12 and ANSI 51.4-2014 Part 3 12 issng a comparisan coupker wih Ui Undes Test
{ULIT) i reference SLM uning siow Bme-weightan saund lovel tor compliance Lo IEC S1672-1:7013 5.6: ANS! 51.4-2014 Purt
1:68

Frequensy (1] “Test Besult Expected (40 Lawsr Eisit il Upiper Lisle [al] u“::;‘;::

178 018 -ogn <120 0.5 023 Pass
1000 0.4 a0 070 o 023 Pass
8000 e 0a 550 A8l 03 Pess

= P 0 mensirviment realte-

LARSON DAVIS - A PR DIVISION
16R) Wast §20 Nocth

Trova, UT 8401, Uilted Smies
Tht--0001
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WA Page Tafd O IR e

wenaslaimunu

Cartificate Number 2033003673

Self-generated Noise
Messared acdording (o 1EG S1872:3:2013 11.1 and ANS! §1.42014 Par 5 111
Mcasurracid Test Resali HillE]
Arweghtad 40,34

LARSON DAVTE - A PCB DTVISION

= End of memsureimant prilt—

= Enil of Repori—

Segamry:

S, 71 i, Gt e ©LARSON DAVIS
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Calibration Certificate

Cetfifcats Numbar 2023300650
Crmiomar:

Undted Anafyst amd Esgineering Connbtund On Ll

Nie. 1 Sol Udomsub, 41, Saklummvit Rosd,

Baitgchsk, Phra Khamsnz,
Hunghok, 10260, Thallund

Modted Number  LeT1 Procedyra Number  DOCOT BITH
Sarial Mumbar 0007310 Toehmician Jacol Cannan
Toat Rasufis Pess Calltwution Duts 23 Mar 3023
Caltration ODue
Initial Condition A5 Marufachinsd Tamparature WE T 20IEC
Dascription SaundTrack LT Class 1 Hurmietity 408 wmAH +10%RH
Clagn 1 Stund Level Medar Static Pressure AGOY kPa 20136

Flmmwara Revision: 2.404

Evahiation Method

Tasterd loctiically using Larsan D PAMLET SN 077045 and & 2.0 pF capaciicr nimuilole

microphooe capectancs. Data reported in 05 re 20 pPa assuming # mirophane sersitivily of 50.0

myiFa.

Compliance Stardards  Gompliant 1o

il i g indirila whian combnned Wi

Cafibvubion Carlificata fram nmcpdu'e D00, BB

TEC GOGE1 7001 Tvpa 1
T BG4 200 Typs 1
IEC BY252.2002

IEC 61672:2013 Class
IEC 81280:2001 Clags |

ANS 5182014 Clesss |
NS 5.4 (REDGB) Type 1
ANE]S1.25 (R200T)

NS E1,43 (REHT) Typa |
ANSES1 11 (RA00S) Clons 1

Iisising fab ceetfinn Sint

or nwcsscs ol e wlaind
" S ot Unies (31

hus

insiuing. i meats the

rmgunerh al TBCEC 1 mz::?\}h’ Tnt rmlnh aehed Wit a : i dhw unearisleiins sokemn do not fall within Bis lsboratorss

seaps of sacreszation.

This ity aysinm is regietered i 50 000120

“Thin caflinafion (8 @ dazt comparivan f e ue undar ezt 4o s Iistad rederunce standants s S0 not imatve any semplng plans o

tmeriota. No
tha amnier os resded

teat duvice dise b e i, el b it Iy

wend. compund

srdings Wil B B0 Godde &

npwnammr...u. 00 supntes e iy

4 L

ag L
apprmimately $5% coefitance level

Thin et ity 101 b Teprodused, e In fut,

e thn crgankntkn sulng s repart

L i LT Wadnasd for

i o inweting

for e pbiication of

T L, ITL01 Fosv ) Bispporting Firmmware Mersion

4.5, 201000 10

Caliwition Crac Feeqinncy: 1000 Hz: Reference Sound Prassm Lovil 114 08 = 20 4

LARSON DAVES - ATCE DIVISION
V68 West K20 North
Trown, U #4001, Unised Seaius

©LARSON DAVIS

Cartificate Numbar 2023003858

Standards Uved
Ugacriptiun CalPase  Cal e ol Stndard
Tt Seiensfic 26265 Tenmprniturs Piobe TOT-GAIE 208 T

SR (X300 Lerm L Pisturtion Ckencntos NG I oTET

LARSON DAVIS — A PCBE DIVISION
1681 Wt KI0 Nonh
Prowm, UT 4601, Umited Statoy

©LARSON DAVIS

TG-S0 1 T1a-EE4-000
WEAFTTHIE S ITITARLL
. .
wnaslanugu wnaslumun
Cartificate Number 2623003658 Cartificate Numbar 0230030568
Z-weight Filter Response A-welghted Broadband Log L y: B,000.00 Hz
- o . ®
E v = i i = B,
;o — = - % .E oy T e T r—
e . 3 - ‘ e
an B |
! ! = 4 - . = = T
Frequency [Hz]

—ririd OIS e Lwer £ e L il

nocording ta JEC BIBTR-ITON 13 and ANSHS1,4-2004 Part ) 13-for complinnce- o

EC G872 2013 5.8, IEC OG0 6.1 et 8.2.3) G BDO2000 B: ANSH1.4-1983 (2005 5.0 anc 1.4.1; ANSI 51,4201 P 165
Expamdel

Vreyuency [Hxl Test Hesuht I} Devintien fdfi|  Tamerlmil [6B)  Upper Bmll Wneertnlnty (48]
a3 A A3 M (A1 Pass
=KL a7 07 030 018 s
124 004 o -G [R5 Puss
51,18 05 005 -0.30 048 Pass
BO1.0 <00z 01 -0.30 [EE) Paag
1,000,600 nao a0 .30 0.5 Fass
1,885.26 043 003 o 045 Fass
3,881.07 001 -am .30 [ L d
798328 0.3 003 0.3 15 Pazs
15.848.93 .08 D18 D42 .15 Pass
1598242 -0.38 o a1 0.5 Pasa

— ¥ of mesmrrment rlis—

LARSON DAVIS - A TCH DIVIRION
168 Waal K20 Neth

Prava, UT B&601, United Bates
-E44-D00%

EEEED e

®LARSON DAVIS

Pupe dui i ] T R

wenaslaimunu

Brmatitand leer! livssry e scionig b [T S1672-3:2013 16 and ANSE 51,4-2014 Parl 2. 18 for complance to 1EC 6187212013
6.8, 1EC HIBM 000 .5 [EC H1252:2002 B, ANS| 51.4 [F200E) 63 AN S1.4-2014 Pari 1 5.8, ANSI S143 I00T) 62

Fapandor
Vevel jdn| Frrne |0 amer Bl (5] Upper s faB) g e
3600 08 <70 oro 014 Fass
a0 0&a .70 o7e 018 Pass
3an0 041 70 o 018 Fass
38,00 [F2 <o oro 0.18 Pass
40.00 025 Lo aro 0,18 Pass
4100 0.6 qr ot 015 Faus
4200 AL 0.0 0.70 R Pasa
4a.00 a.07 o7 010 017 Fags
44,00 ooy - ot o7 Fass
44,00 .08 a7 a7 g Fass
44,00 a0 .70 0.7 a6 Pase
A7.00 .00 «0ra a7 nas Pass
48,00 .00 <0.ra a7 o8 Pass
48.00 4,01 <070 L] 018 Pass
S4.00 108 070 a7 016 Puzs
S8.00 006 «0.ra o 016 Paay
64,00 o7 -0.14 a7 o8 Pans
68.00 =08 o am ote Pass
Fa00 o7 0.7 0,70 016 Pass.
1000 -0.08 a7 a.ra [51:3 Pags
a4.00 .08 n.ro 0,70 016 Fass.
H9.00 a7 -7 .7 [[R1} Paas
94.00 om 018 Fass
29,00 1.7 018 Pass
104.00 Gra 018 Foes
10600 o.7a o8 Pess
114.00 0.7 [:R1.) Poes
RO o070 018 Pasa
124.00 o7 01 Pess
12500 4.7 a8 Passa
134.00 reg] a8 Pass
138,00 o 215 Pass
137.00 oo 511 Pass
13000 070 035 Poss
120,00 o 0.5 Pass
14040 o.7a [RH] Pass

LARSON DAVIS — A PCB DIVISEON
101 Wet 120 Nocih
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Covtificate Number 2023001658

— Fadl uf messureesent resul-

Peak Rise Time
Ptk s Y pecTmmad aceordng 1o JED S0531 001 .44 andt ANSI S1.4:1 083 {RI00E) 4.4
Fxpanited
Apivede (48] wraiinn () Teult v
a8y Test M Lo Mol (9] Upper st g Ry Rl
13708 A0 Nesguive Fusss 13801 13155 13555 818 Pang
Pusilive Pulse 1318500 13352 13857 015 Pass
30 Maguive Fuiss 13407 13355 13555 DAE Pass
Fosiliue Pulse 13407 133 5% 13652 015 Pazs
f Esgnprement pemts
Pesitive Pulse Crest Factor
200 s pulse tests st 2.0, 12,0, 22,0, 32,0 dB bolow Overload Limit
Crest Factor mansursd aocording to S0 B0E51:2001 14,3 and ANS] 51.4:1983 [R2006)
Ansgillrude 8] Crest Faciue Teat Beailt |41 Limbis (B Expuiilend Uneiriabaty fdiij Tl
13685 3 oo & 050 0153 Pass
& own £1.00 153 Pzt
10 VLD +1,50 0164 Pass
126:85 3 013 + 050 0153 Pass.
5 044 1100 nisg Pass.
o VLD 41,60 Pass
EB5 3 E +0.50 Pas.
& 444 + 100 Pass
i <136 L1580 Pass.
108,85 3 013 e8] Pass
6 0.1y 100 Fass
0 0925 +1.50 Pags
= Emil of memsurement ressli—
Megative Pulse Crest Factor
200 ps pulss tests at 2.0, 12.0, 22.0, 32.0 dB below Ovarload Limit
Creml Factor measured noconding % EC B0651:3001 0.4.2 and ANSS 571.4:1683 (R2006) 043
Amgplicede 18] Cremt Factne Tesl Rewsli R 1 kil [iTH] Result
13685 ] + 050 Pags
6 o0 Pans.
w0 = 140 Pans
126,85 3 £ 050 Pass
5 11.00 Pass
0 + 150 Pz
LG 5 +0.50 Pass
] +1.00 Pasy
0 + 150 Pats
10608 3 +050 Pass
5 + 100 Fass
1a e +1.80 Prsu

— End of mewnurement ryssdii—

LARSON DAVIS - A PCB DIVISION
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Cortificate Number I6Z3003855

Gain
Gan meamned socording in |EC 8167233093 17. 0 an 174 anc ANEL 51.4-2074 Part 3. 17.3and 174
Expaned o
Memmrement ToRenht |8} | vt {001 WiperdliiMB] | o oyt
0 (8 Gain B35 G3.00 B0 015 Pazq
0 & Gain, Linoarey 41,14 40,30 41.70 118 Pess
OBA Low Rangs 8400 23,80 541D 18 Pass
DBA Normal Rangs 8400 320 4,80 015 Pams
— K uf mewsurenient reilt—
Broadband Nolse Floor
Ead- EC AUT2-02010 1.2 and ANSEEL 42014 Pam X 1.2
Mpauremes Test Rosalt ] Tpger fimle 4] Hosalt
Aeweight Moise Floar 26,50 36,00 Pats
Coweigh Naise Floor 24550 3500 Prss
Zoweight Moise Floor w8 300 s
il 0 moamremens et
Total Harmonic Distortion
Masaiined g 1/3-Octave Mo
F Eaprmin
L 13 A/ i Judn]
s urenien) “Tieat Heault [d0) Lovwer Limii {d5) U L b 1) tn s B Result
10 Hz Sigal 135,58 13508 136:86 (A7) Pass
THE &40 58,00 norg Py
THOHN G278 <5800 no1g Pass

~ Es of meamrement resuliv—

LARSON DAVIS - A PCB DIVISION
O8] West XT1 Namiy

Frova, UTT B4A0 1, United Seates
THEA4-0007

SLARSON DAVIS
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Certificate Minmber 2023003658

1/3-Octave Seli-Generated Noise

Moasured Level [68]

' mo sed = s
Fragquency [He
e e |
Tha SUM im st dow range,

Froquesey |11a) Teat Reandt (48| Upger Embl 17 el
B0 M Pass
B0 1878 Fass

1000 1787 Fas
1250 1857 Prss
16.00 16.25 Fass
20,80 14 . Py
2500 13,08 Pass
3180 1348 Pisss
4,00 1208 Puss
51,00 .55 Fass
B0 10:50 Pass
.00 871 Pasy
100.00 B sy
12500 51 Pass
18000 E14 Fags
00,90 751 Pass
25000 742 Pass
31500 T4 Fasg
.00 Fans
B4 Pass
B Fans
LE Fass
W Fass

078

1,74

1256

1350

1448

1543

1641

17.40

18,38

1837

2041

2138

22

~ Fitd T meemearraent vesnlis—
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Certificate Numbaer 2621003858
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i
TECENOLOGY PROMOTION ASSOCIATION (THALLAND-JATAN) ;ﬁ.ﬁs
: pra

S PATTAMAR AR MELTY S0

bgubentinlfe Equipment : Blactronic Balance CertNo.: Z3MM321
Conditlon As-Received :  Used ltem Page: 2 of 3
Rofarence : 2304-00150C-1
Cet.No.: Z3MM331 Procedurs used :-
Page: 1ol3 Cafibraticn wars conducted using In-house calibration procedure CR-OBO1 g Lo diract
~ - LR - measirement method against standard welght:
Certificate of Calibration Condiion of i resultefcalbration
. P Refar‘en;—'s;;h?a‘r-\‘j_i‘nalrumenis -
Equipment | Electionic Bamnca Instruments Model Serial No. IDHo.  Testreport No Due date
1) Standard Weight Set (E2) 15884 2:053 TORCOOT MW-001D-22 20 Jan 2024
Manufacturer : Mettler Toledo 2. This cortificsta ia vaid anly % the dem calibrated en ot and place of calibration.
) 3. This result of calibration was mads on d-at he point ified by
Modei : AB20-5 4, This certificate is nct certified for any commercial transaction
: s . Thig certi is ta the al System of Ui,
Serial No. . 1128312528 Result of calibration () Without Ad) {* ) After Adj by Intermal C:
10 N, ; LAk AIR 0192650 ;:‘oﬂ:?ﬂz:ﬂz;m . A RSTRENS 5 Sl 7
= 1 Balance Measurement Coverage
Submitted by : United Analyst and Enginesring Consiitant Co_ Lid, s
. Appliod Waight Reading Carrecti u ty :
3 Sal Udomsuk 41, Sukhumwi Road, Tl oy T ey e
Bangthnk, £ heeihamng, 100 99,9999 +10001 0.18 208
Bangkok 10260 200 200.0001 000 028 200
After Adjustment :
Location Balarce Room 2 1.0 inatlon of the fard deviation of il (n=10)
Applied Weight Standard Deviation
Received order : 07 April 2023 (a) of Reading (g )
Calibration Date : 07 Apeil 2023 100 0.00007
Ambilent Temperature ; 15" C1o 40 °C 200 0.00007
Relathve Humidity : 30 % fo 90 3%
Calibrated by : Suwit Imjai
Approved by : % 2
Approved Signatory
{ ) Parnthipsa Tameyakul
[/J Malee Butkrues
lssue Date : 10 April 2023
The Uncertuintios are for o confidence probobifity of approximately 5%
v
wonanslunis
analytikjena

Equipment : Bectrenic Balance Cen.No.: 23MM331
Condiion As-Recelved :  Used ltem Page: 3 of 3
Reforenca : 2304-001500-1 ——
Resull of calibration 2| B 0
2, Effect of off center loading
A mass of 100 g was placed o varous position on the pan =
The walghing machine reading ermor oblained iz givan in the tatle From
Maximum differance hetwaan
Pasltlon 1 Position 2 Position 3 Poslition 4 Paosition 5 off-center and central loading
tg) (gl (g} la) la) l9)
-0.000+ G2 +0.0003 ~0.0001 -0.0008 ]
3. Departure from nominal value
Balance Measuremont Covarage
Applied Welght Reading  Correction  Uncertainty Factor
(g) tg) (g} {£mg) (k)
Unioad 0,0000 2.0000 0.15 243
0.1 0.0889 +0,0001 0.15 218
3| 09959 +0.0001 0.15 213
5 4 g9 +0.0001 0.5 213
10 59950 +0.0001 015 21
20 20.0000 00000 0.15 211
50 50.0000 0.0000 016 206
70 68,9990 +0.0001 018 204
1o 900050 +0,0001 018 203
150 150.0003 -0.0003 029 200
200 200.0005 -0.0005 0.29 200

The reported uncerlzinty of measurement was based on a standard uncertainly multiglied by a coverage
factor k| providing a leval of of i 95 %

-olo-

nmslamniys.

Maintenance Protocol

Atomic Fluorescence Spectrometer
¢ mercur DUO/
mercur DUO plus

anenslunugy




analytilijena

Serlal-No.. K170AD153  Custamer-No,;
Diate: _2Fabruary 2023 Carried cut by M. Srichal Fak-On
with g O Qualification |04} 0]

(requires a separate 00 prolocol)

Company v gludin uamndag uoud Buidetmaudaumnd Siie ‘

Heer. Wiy §eSe |

Bapstmaint Wanl i@ (Mercur Analysis)

et 3 pOBZANTY 44 DUUEDHTN UWEITIN wawETne

Zip Code, CitY | paqmmaviuns 10260 ‘

Gauntey dsznilng |

C Phone |

Fax

E-mail

nanslupiugy

analytikjena

Maintenanee works baslc unit
tightness visual check irside the Mercur
wigual chack if pold-traps are broken
visual check if spectrometer is contaminated
visual check of the Tunrescence cell
visual chec of he absorption cell, Incl. window
reactor cleaning
check pumg-hose, If necessary change il
check swivel drive (SEV)
check drying-hose, output gas-liguid-separaior
1est Bubble-Sensor

( check gas flows
check volume fiows, rezgents
recording slréy light values
meastrament with 30 ng/l

nuuoargauguuuaag

Mai s0 works Aut Pl Serial Mo NAA
lubricate the dosing-winding (Tefor-grease-spray) H
wlesan the dosing oylinder, if necessary sschange i (=]
lubricate the winding system of the height drive with some drops of it =]
chack tha toothad balt =]
check the positon of the mechanical stopper (helght: 13mm | =]
check he pemp rate of miking pump (<14s AR, lyp Tai<ile ASERS, ypo102) B8
‘ check the pumnp rate of washing cup B
chatk the slectical hose consections for good contact =]
chack ha connaciors of the magnetic valves =]
chack tha dosing hose far buckling, if necessary exchange it =
1
® wnhsluaugy’

analytikjen.

Davice paramotar i ::h";:!MI z}::l
fuiaual check general fightness Insida the Wercur _’q_k -Qf '-chan;_ad: O
| visual chack Gowdtraps ok: B eranged: [
| visual check spectrometar
' Flunrescence call lok: B | changed: ]
Absorplion cell, incl, window ok [3’ changed: ]
lens -D.k.. m{ .cnar;ged. =1
Swivel drive (SEW ok E’ changed: [J
aheck pump hosea | ok m’ I al.nngsd m}
cnédc ioses and hose connecions .n.l;_ g man.gt.td. C
(¢ eheck and elean reactor lok: A |changed: O
check drylng hose autput Gas-Hoquld-seperator .n.k.'. g - changed: O
check bubble-sensor :u.k. Qf _.nnt w0
Check gasflow |
o Asgan pressure vaive 4 | 12-thbar |y sner
Valve 1 i ‘Igﬁ"“‘&:“'m | o187 NLfn
Wadue 2 q_:g_d“;"ﬁm B3 Nl A
Vel | ';Giszlx_la:l\lln T iy
Valve 4 n_":;::ﬂ‘_'"“n 0,188 NLmin
Chack liquidfiow |
P L
( Red. agernt ?'?r:_lbl""i" | 25 milmin
Sample 1?;“:;““ A i
Adventitious light - values V) from file
 itned il i : £ = "y
bz o :
0 0
o o
1 1
3 3
B 8
18 18 3
26 26
a7 5
L —_—
onenslupiugy

analytikjena
Z "~ [nominal ,ﬂ:tual
SeviErparmtiar value | value

ly Fluor cell

Conditions.: mak conc. 10pg/ll. PMT-vitage

Eank-solution
T Int = 00016
withaut enrchment | FBR 20 ng/L RSO <3%
Conditions. makconc.: 1.7pgll SMT-volage:
Bank-goluton
o |
- 1 int = 0,008
with enrichment /| FBR 30 nail RED < 3% .
C Fok - factor { Int: { Int, ) >35 |
Analyticai parameters Absorption call
Blank solutian
" Ext, > 00012
without enrichment / FBR 100 nglL RSD < 5%

# Sensitivity check (Without enrichment / FBR / 100 ngiL)
Int. Blank = 0.000811
Int. 100 ng/l = 0.009981

/‘?r- (Errﬂé.w{ %4__014 G\m‘"'l‘ﬂ‘? 'EJ

Signature Technician Signature Cust

3 Feoruary 2023

Phace, Date (DOMMYYYY)

tenenslumugy




B0212023 10016 Page 114

BIO22023 10116 Page 214

Mercur QC parameters
Repaort file: COWInAAS\ TMPI202 MResultiWDPro_018 gg ?:ck e CD"G eheck S e e
Program version: 4790 Printed on: 8102/2023 10:18 Gari ¥ i e Il
Recording started on BO2/2023 10007 GMT+7.0 E .I' P S
Operatar: rror limit - Error limit —
Laboratory: Rep. measuraman! off Reaction flag + continue
Code: QC std.1 no. {30.000 ngiL) QG s1d.2 no, 3{0.100 ngiL}
QC std.1 limit + 20.00% QG std.2 limit &+ 20,00%
Remarks: QC std. act, flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction Mag + continie
QC precision off
Reaction off
QC Recalfactor Off
Method parameters Hg Calibration settings
Method Without Enrichment / FBR / 30 pg/t_PM_3-02-2023 Calib. math Standard calib, Calibr. unit ngll
Created on 80202023 Time  10:06 Mo. standards | 1 Gonversion fac. 1000000
Program — Type of standards - Standard prep, Premixed
P; Mercur Ti Hg fi Blank correct, -
t':;p - ;‘;;1; m Recallb. std. no. ==
Integr. moda Peak height g, time s Ouiput unit ugiL Conversion fac, 1000
PMT sy ' Calib, stat, Mean Meas. cycles 3
AZ time 5s Peak smaothing 1215 Eind cyuley Y
s Stock sal. 1 — Stock sol. 2 —
¥ A, Stock sol. 3 - Stock sol 4 -
Waorking mode wio enrich, System cleaning oOff ::;eg:;c;a:;urve :;ear L:rl::;p‘stat ;{m
kbl on Wasr.| hm_s a ine Check of cal. curve no outlier test
Pump spead 3 Soaking time 208
Sample load time 12s Gas load time 10 NL/h Samphe stitisiics
Reaction timea 12= i 3 | s e " 5
il . mode as. oycles
iting time AZ 5
":;y Bome A Confid. lovel 954 Bind cycles 1
Purge timet s Gruhbh gt ot
Purge time2 158 Gas wash time2 10 NLh Calibration standards Hg
State Canef
Nz Mame Pos il s s0 REDM%
1 CalZero [ & 0000 H:0.000774 0.000038 4,995
A D.0184T 0.000554 3002
2 CalStd1 ) #  30.000 H: 0.003189 D.00D03E 1,137
A 0.05038 0000058 0,138
Al Al
erer naslupugy e naslunrugu
80272023 1016 Page 04 8022023 10116 Page 404
Calibration function 1 8/02/2023 10:16 Calibration (Peak height) Peak plats Ho
Ints=k1+k2 conc Cal-Zed - BURE0EI 1009 C#-Se1 BU2E0T 1194
k1=0.000775 k2=0.000080 Recal, factor; - |
nmz 0.002
Slope 0.00008 Intsi{ng/L} R2-adjusted 1.0000 £ £
80 100000 ng'L " aoo " ooe
Lower limit 0ngi. Upper limit 33.0 ngiL I il
i — o 20 I
Dietection limit Deter. limit Tine 5] Tire [
I
H$ ' s
o0 | ze7 I Z
Peak height /
0.002 | 1
=
] I / T
—é ] {
001 |
% |
J'
0.000 |
i 18 20 75 £ 35
Cone. [nglL ]
Measurements and events (sorted by time)
™ Withaut Enrichmant | FBR / 30 pg/L_PM_3-02-2023 BO2Z023 10:67
o Conc. Ints BG 50 REIV%  Int. type Time
Cal-Zero 0.000816 PkH 10:08
0.000765 1010
0.000741 10:11
Ongil. 0.000774 0.000038690 4.995 10:11
Cal-5td1 0.003130 PH :
0.003177
0.003201
30.00ngiL 0.003169 0.000038050 1.137
Callbration Calibration function: 01
Al Al
e nenslunugy - wnisluaugy




3/02/2023 14:44 Page 1/

2023 14:44 Page 214

Mercur QC parameters
QC type Cone. check
Report file: CAWINAASITMPI202 3\ResultWOWPro_017 O ool sasin A G ok pain.
Program version: 4750 Printed on: J022023 1444 G P . Cori P
ingstartedon  302/2023  14:25 GMT+7.0 it [ i
Operator Error limit i Ermor limit -
Laboratary: Rep. measuremant off Reaction flag + continue
Code: QC sid. 1 no. (30,000 ng/L) QC std.2 no. 1(30.000 ngiL)
QG std.1 limit + 50.00% | QC std.2 limit = 50.00%
Rermarks: QC std. act. flag + continue |
Expect. biank abs, 00100 00100 | Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Method parameters Hg Calibration settings
Method Emrichment / FBR 130 pgil_PM 3-02-2023 Calib. meth Standard calib, Calibr. unit gL
Created on 3022023 Time 1341 No. standards 1 Conversion fac. | 1000000
Program s Type of standards b Standard prep. Premixed
F Mercur T Hg Blank correct. mn
Line 253.7 nm .
Lamp typa Hg-Le Resalib. std. no. -
Integr. mode Peak height Integr. time 20s Dutput unk Hail Eemmrlon fax: 1008
BT 444y Calib. stat. Mean Meas. cycles 3
Blind cycles i
gﬁl::“” i Peak smoathing i Stock sol, 1 ; Stack sal. 2 L
Stock sol. 3 - Stock sal. 4 -
Working Ere. vitd relosd. Systam cleaning off Type of cal. curve linear Intercept caloulated
FBR technique an Wash time acid 10s gh:';:h:::. pr outl i ot pu
Pump spaed | 3 Soaking time s e no outlier tesf
Sample load time 1 10s Gas Ioad time 10 NLh Bt
Resaction fime 10s P
Waiting fime AZ 5s Stat, mode off Meas. cycles 1
Delay 0s Confid. level 954 % Biind eycles 1
Furge time1 20 @rubbs stat
Purge timez 158 Gas wash time2 10 ML Calibration standards Hg
Purge timea3 103 Gas wash time3 | 10 MU
Heat time call.1 20s Cool. time coll.1 s No Name State Pos C:gl._i s S0 HSDM%
1 CakZemo [ @ 0.000 H0.001256 0.000060 4.833
A0.003771 0000252 6708
2 Calsidl ==} & 30.000 H.0.01174 0.000341 2509
A D.03261 0000721 2200
Al Al
i naslupugy e naslunrugu
3/02/2023 14:44 Page 304 3022023  14:44 Page 44
Calibration function 1 3/02/2023 14:38 Calibration {Peak height) Peak plats Ha
Ints=k1+kZ*conc CakSid) 32023 1435
k1=0.001256 k2=0.000348 Recal. factor: - oMo
Siope 0.00035 Intsiing/L) | R2-adjusted 1.0000 g 0008 = 0005
scl 1.00000 ng/L ogon 0600
Lower limit 0 ngiL Upper limit 33.0ngll i o |
Detaction limit — Dater. limit — " P &, M W
Time {s] Time [5]
00125
253.7 nm /b/
00100 foaak height  —
> 00078 |
2 /
E 0.0050
00025 | é/ g |
0.0000
[] 10 I ]
Conc. [ngll |
Measurements and events (sorted by time}
Hg Enrichenent / FBR (30 pgil_PM 3-02-2023 022023 1425
1] Cone, Inl.s_ BG S0 RSDM%  Int. type Tima
Cal-Zero 0.0012683 PkH 14:28
0.001313 14:30
0.001182 14:31
Ongil 0.001256 0.000060700 4832 14:31
Cal-5td1 001135 PkH 1436
001189 14:38
0.01198 14:38
30.00ng/L 0.01174 0.0003415  2.908 14:38
Calibration Callbration function: 01 14:38
Al Al
e nenslunugy e wnisluaugy




BO2/2023 1144 Page 113 BI0272023 1144 Page 213
Mercur Calibration settings
X ” Calib, meth Standard calib, Calibr. unit ingiL
Repaort file: - CAWINAASTTMPI 2023\ ResultWO\Pro_025 . No. atandarde ! il Converelon fac. 1000000
Program version: 4780 Prlnred.uﬂ 022023 1144 Type of standards =i Standard prep. | Premixed
Recording starfed on 8/02/2023 11:31 GMT+7.0 Blank correct. ==
Operalor: | A :
Laboratory: |
Code: Recalib. sid. no. -
Qutput unit IugiL Canversion fac. 11000
Remarks: Callp, stat. IMean Meas. cycles 3
| Blind cycles 1
Stock sol. 1 — Stock sal. 2 e
Stock sol. 3 —- Stock sol. 4 -
Type of cal, curve finear Intercept (caloulated
Method parameters Hg ‘Weighted cal. off Grubbs stat, [off
Method Without enrichment / FBR 100 ngiL PM_3-02-2023 Chisckafioal. olin  |neiddiar st |
( Created on 3/02/2023 Time 11:53 |
Program s Bample statistics ;
P Mercur T o Hg Stat. made Mean Meas, cycles | 2
ti 2557 Confid. level 95.4 % Bind cycles 11
ine .fnm
Caimti pa HgLP Grubbs stat,
Integr. mode Peak haight Imtegr. time 5558 Callbration standards Hg
PMT 238V
AZ time §s Peak smoothing 1245 Mo Mama State poe  CONES Aba &n [
Delay s ngiL
_— 1 Cal-Zero =1 & 000 H:0.000383 0.000070  18.47
‘Waorking mode wia enrich, System cleaning Acid A 0008152 0002482 27.24
i Wash i i 1 2 Calstd1 =) & 10000 H:0.002831 0.000034 1163
FBR technigue off 'ash time acid 55 ey 0002788 8855
Pump speed 4 Soaking time 20s
Sample load time Bs Gas load time 10 NLHh Calibration function 1 8/02/2023 11:43 Calibration (Peak height)
(. Raall.sinn.llmn 7= Abs=k1+kz*cong
WallnpdneAL tne k1=0.000383  k2=0.000025 Recal. factor: —
Purge tima1 40 s
QC parameters Slope 0.00003 Abs/(ng/L} R2-adjusted 1.0000
ac tywe i 0 1.00000 ngiL Charact. conc. 171.082 (ng/L)1%!
QG check samp. 1 = QC check samp. 2 = Lowiar .|Im!t ) 0 ngil Upper l!ml.l 110, ngil
Caong, i Cone. i Deetection limit — Diater. limit -
Errar limit — Error limit -
Rep. maasuremant off Reaction flag + continue
QC std.1 no. (10000 ngiL) QC sid.2 no. 1(100.00 ngiL)
QC std.1 fimit + 50.00% QC s1d.2 fimit +  0.00%
QC std. act flag + continue
Expect. blank abs. 00100+ 0.0100 Reaction flag + continue
QC precislon off
Resactiun ulf
QC Recal factor Ooff
Al Al
e naslupugy s naslunrugu
B/022023 1144 Page a3 8/02/2023 11:22 Page 114
0.0038 Mercur
. H Repaort flle: CAWINAASITMPA202 3\ Result WO\Pra_024
00030 1G] | 1= Program version: 47980 Printed on; BID22023 1122
2537 nm e Recording started on~ B/02/2023  11:13 GMT+7.0
0.0025 Peak haght | Operator:
i Laboratory:
0.0020 | Cada:
= -~
& 00015 7
] " et Remarks:
€ #
oot [ | _ o
noons | = ]
0.0000 | | Method parameters Hg
Meathad Without Enrichment / FBR / 100 pgil_PM_3-02-2023
C 0] il W 75 L TR Created on 80202023 Time  10:56
Cone. [ngl | Program i
Moasuremants and avents (sartad by time) P ters Mercur T que: Hg _
£ . o - _——= Line 253.7 nm |
Hg ‘Without ersichment! FBR 100 ng/L PM_3-02-2023 022023 11 Lamp fype Hg-LP |
B Cane. Aba aa ap RS0 ok bppe Time Integr. mode Paak height Integr. time 35s
Cal-Zero 0000363 PkH 11:34 PMT 451y
panesey {5 AZ time 5s Peak smoothing |12i5
L 4337 Delay os
Ong/L 4000353 0L.000070E2T 1247 i =3
Cal- gt 0002054 Pl 1AL Wakking ol i G System cleaning low
0002948 1141 FER technique an Wash time acid 10s
Ga0zE02 1142 Pump speed 3 Soaking time 20s
100 pal- L SRR 1Y 7 Sample load time 128 Gas load fime 10 ML
( Calibratlon Caliration function: 01 11:42 Reaction time 128
Peak plots Hg Waiting time AZ 58
Delay 0s
Czam MR Cakthot - AGROE: 1140 Purge lime1 d0s
0002 0002 Purge time2 15s Gas wash time2 10 NLh
5 z
(i1 PR | 0000 |
0 3% & Fra
Tima |z] Tirna 5|
Al Al
i nsslumiuny e wnenslunaugy




BIO2I2023 11:22  Page  2/4 8022023 11:22  Page  3M4
QC parsmeters Calibration function 1 8/02/2023 11:22 Callbration (Peak height}
QC type Cone. check .
Qc check samp. 1 |— QC check samp. 2 |— Ints=k1+k2*conc
Cont. 2o Gorie i k1=0.000812  k2=0.000082 Recal, factor: <y
Error limét 2 Ervost Himit e Slope 0.00008 Intsding/L) | R2-adjusted 1.0000
Rep. measuremant off Reaction flag + continue sc0 1.00000 ngiL
Qc std 1 no. 1(100.000 ng/L) QC sid.2 no. 3(0.100 ngfL) Lower limit 0 ngiL Upper limit 110 ng/iL
Qc std.1 limit + 20.00% QC id.2 limit + 20.00% Detection [imit _ Deter. fimit .
QC sid. act. flag + continue
Expect blank abs. 0.0100¢ 0.0100 Reaction flag + conlinue
Qe pracision off
Reaction off
oo [19
QC Recal factar off 253.7 nm /2
| o
Calibration settings [Peak height /
Calib. meth Standard calib, Calibr. unit ngiL 0.0075 |
No. standards 1 Conversian fac. 1000000 [
Type of standards | — Standard prep Premixed E | |
Blank correct. - ‘g 00050 | |
Recalib. sid. no. - [
; : 0.0028
Cutput unit Pl Caonversion fac. 1000 T
Calib, stat. Mean Meas. cycles 3 é
Biind eycles 1 woo: |
Stock sol. 1 Stock sol. 2 B 1
Stock sol, 3 - Stock sol, 4 - 5 > = i T —
Type of cal. curve linear Intercapt Zaro Conc, [ngl. |
Waeighted cal. oft Grubbs stal. off
hiscsor sal: cares: | ool tisat Measurements and events (sorted by time)
Hg Witheut Enrichment | FBR / 100 pgil_PM_3-02-2023 8022023 1143
Sample statistics ] Caone. Ints BG sp RSD/% _Int.typs  Time
Stat. mode Mean Meas. cycles 3 Cal-Zero 0.000798 PRH
Confid. level 5.4 % Blind cycles 1 0.000803
Grubbs stat off 0.000835 )
Ongil 0
Calibration standards Hg GOKET! 284
Cal-5td1 0005957 PiH
0008921
No  Name i Pos c"f,:q'_’ Ints 5o RSTI% 001006
1 Cazen ) #0000 H0.000811  0.000020 2,548 1000l et Y e
A001827 0000648 3371 Calibration Calibrafion function; 01
7 calsil =] Wi 100000 | H.0.009981  0.000073 0.738
A:0.1406 0001352 0961
v v
i anasluniugy e n@slunrugu
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Eguipment : Electronic Batance
Condition AsRecelved :  Lsed (tlem
Reference : 2304-00180C-2

Procedure used -

Cert.No.: 2aMMa32
Page: 2 o/ 3

Galibration were condutted using in-house calibration procedure CR-0B01 socording to direct

measuramant method against standang weight.
Condition of this result of calibration
1. Reference standasd instruments:-
Instruments Model
1) Sindard Waight Set (E2) 15834

Serial No. 1D No. Test report No
24053 TORCDO? MM-0010-22

2, This certificate b= vaid only 15 tha item calibratad on date and placa of calibration.
3. This result-of calibration was made on requested at the point specified by customear.
4. Thie certificste is not certified for any commerclal transaction

5. Thig ification is to the Sysem af Lhit,
Result of calibration () Without Adustment  ( * ) After Adjustment oy Intermal Calibaation
Range capacity : B g te 220 g Resolution 0.0001 g
Befors Adjustment -
Balance Measurament Coverage
Applied Weight Reading Conoetion Uneartainty Factor
(g} (a) tg) {£mg) (ki
100 100.0002 -nedo2 o2 2.06
200 2000002 -0:0003 020 2.00
After Adjustmant :
1. Dy of the standard deviatlon of il i (=10}
Applied Weight Standard Deviation
tg) of Reading (g )
100 0.00009
200 0.00007

@nmslaimuna,

Due date
20 Jan 2024

Equipment :
Condition As-Received ©

Eeclronic Balance
Usad flam
2304-001500-2

2. Effect of off center loading

A mass af 100 g was placed to varous postlan on the pan.
The weighing machine reading error obtainad is given in the table

Posiion 1 Position 2 Position 3 Position 4 Position 5
gl fta] tg) (g) (gt
+0.0001 00083 LS +0,0006 *0.0002

3. Departure from nominal value
Balance Measurement
Applled Welght Reading  Correction  Uncertalnty
g} (a) (g} (£mg)
Unioad 0 paca 0.0000 0.18
0 0.08599 +0.00C 018
1 0.0a%8 +0.0002 018
& 5.0000 0.0000 0.8
1a 100000 0.000¢ 018
20 20,0000 0.0000 o8
50 50,0001 0.0001 019
Ta To.00M -0.00m 020
100 100.0002 -0.0002 o2
150 150.0004 L0004 028
200 2000005 0005 029

f i Froni
Tront el =

Maximum differonce between

CertNo.; ZiMas2
Page: 3013

off-center and central loading

3]
00005

Coverage
Factar
(k)
27
27
27
27
2a7
215
Pl
207
208
2,00
200

The reported uncertainty of measutement was based on & standard uncertainty multiplisd by & coverage

factor & ,

95 %,

g & level of of

ollo-

mﬂms‘bimuﬁw .

i IREATIIN G0

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

10 No. ;

Submitted by :

Location :

Received order ;
Calibration Date :

Ambient Temperature

Relative Humidity :
Calibrated by -

Approved by :

Electonic Balance
Metifar Tolado
P&

B322373883

UAE AIR.D192556

United Analyst and Engineering Consultant Co, Lid.

3 S0l Udomsuk 41, Sukhurmit Road,
Bangchak, Phrakhaneng,
Bang«ok 10250

Balance Room 2

o7 Aprl 2023
o April 2023
15w
30 % 1o 80 %

Suwit Imjai

Approved Signatony

{ 4 Parnthippa Tameyakul
)

} Males Butkrues

issue Date :

10 April 2023

Equipment : Eleciranic Balanca
Condition As-Received :  Used llem
Reference ¢ 240015009

Procedure used :-

Cert.No.: 23MM333
Page: 263

Calibration were conducted using In-house calibration procedure CR-OB01 according to direct

measurement method against standard waight.
Condition of this result of callbration
1. Referance slandard instruments-
Instuments Model
1) Suandard Welght Set (E2) 15834

Serial No, 1D No. Test report No. Cue date
24053 TORCOT MM-0010-22 20 Jan-2024

2, This cerfificete is valid only 1o the flem calibated on date and placs of calibretion,
4, This rasull of cafibration was made on requested al thee point specified by customer,
4, This cerlficate i= not cedified for any commercial transaction

5, Thig i Is o the

Syaiam of Unit,

Resull of calibration () Without Adustment ( * ) After Adjustment by Intermal Callbeafion

Range capaclty = 0:g o &1 g Resolution 0003001 g
Before Adjustment :
Balance Measuremant Coverage
Applied Waight Reading Corection Ungertsinty Eactor
tg} (g) fg) {£mg) (k)
3 2.9929587 +0.000013 0.02%% 2.00
[ £.000003 -0.000003 0.034 200
After Adjustment :
1. b inatian of the of il [n=10}
Applisd Weight Standard Deviation
ta) of Reading (g )
3 000005
[ 0.0000030

tonanslapudek




A

Equipment : Electronic Balancs
Condition As-Received :  Used ltem
Reference 2304-00150C-3
Result of calibration

2, Effect of off corter inading

A mass of 2 g was placed 1o various position an the pan.

Tha weighing maching reading error oblained Is given in the tatle

Position 1 Position 2 Position 3
(g} 5:1] ta)
000008 -0.0D0007 000007

3. Depariure from nominal value
Balance
Applied Weignt Reading.
tg) (g}
Untaad 0.000000
0m [LD0SE9E
005 0050003
5] 010007
15 D0.150000
0:AT 0.109598
02 0.200002
5 1500001
3 2.999190
45 4.499054
(] 5000882

The reparted uncerainty of magsuremant was based on 8 standard

Pasition 4

(g}
=0,000090

Cormection
(g)
0.060030
+0.000002
-0.000M3
0000007
0.000000
+0.000002
-0.000002
L0000
+0.000010
+0.000008
+0.000018

factar K, B level of af

~olo-

Paosition §

(gl
-0.000002

Measursment

Uncertainty

(£mg}
00060
0.0060
n.0070
0.0:0%0
00
0.0
0.0
o.0z0
U026
0.036
0.038

CertNo.: ZIMM333
Page: 30f 3

Maximum difference between
off-center and central loading

g}
0000004

Coverage
Factor
(k)
237
233
208
2.08
200
2.00
200
2.00
2.00
200
200

85 %

y muiplied by & q

tanmilaimum :

1HE Service: CoLid
DQe Services 12901 LadprmWangain 55, Luprsc-Wanghh Rl Ladeo, Lidpeio, Bangkel 10230
Phang - +66 (112538 2054, Emall * Sqeservicesinfo@gmal.com 2 st
CERTIFICATE OF CALIBRATION
Coertificate No. ¢ SP23-008 Page 1of'%
Customer 1 Usited Analyst and Engimeering Consultant Co,, Led, (Hesd Office)
Address : 3 Sol Udemsuk 41, Suk! it Road, B hsk; Phrakt iz, Banghale 10260
Location of callbreation |  Laborutory 213
Ei : UV-VISS)
Manufacturer ;. Hitachi
Midel ¢ L2600
Sorinl No. :  21E22-000
I No. ¢ LAE.WAT031/2564
Received Date @ 6 Jansary 2023
Calibraton Date ¢ 6 January 2023
Tssue Date 10 January 2023
Condition Instrument:  Usad
Calibrated by : Approved by : i
| Mr Tansws Rittidsch ) { M5 Chonthicha Sangngern )
Toolunical Manager Quality Manages
Thi el buretionn teset b apprlisil sty tn the shoe calibentcs lees sl s Snanil ieeimint 5a whoss v dibe nd ilaiat oo éTmlbos ndy
™ e il FET standands wnd e e e o M i o it e iy
natinal tanidids labirescey:. This cérnilcaie sy mun be reproshucsat ofber that in ful s with i prive : i, L.
"
wnaslunaugy

PMT08-02 Rt 117

DIE Services Co.Ltd,

DQE

Services

52 Sad Ladprnar Wngghan 53, Ludgrsr Wanghin Ril., Ludgrso, Lodpre, Banphek 10230

Ihioea -—+66 (012 538 2084, Email : dgessrvieesaloffgnial com

Certificnte No.:  SP23-008

Envi Condition = Ambient Ty

Certified Reference Materfals ;

REPORT OF CALIBRATION

58 ¢
Relitive humidity 55+ 20 "%RH

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

Page lafs

Material Sarial No. Cerfificate No Dz date
Absobunee Stndard se 25760 85035 22 Oetober 2023
Absobanoe Sundud se 25757 95929 22 October 2623
Wianelength Sandaed ot 25806 Q5016 32 Dotober 2023
Wavelenth Sandard sut 25758 95915 22 October 2021

Traceahility This ification is ble o e | System of Unit mamtsined at National -

Spectral Band Width of UUC : 5 =
Scam Speed of UUC : 200 novmin

Sean Interval of UUC ;. L1 aim,

R of LUC : P i (00 Abs

Wavelength @l nm

Tnstitute of Standards and Technolagy (NIST) through Starma Scientifie Limited

taﬂmﬂﬁmuqu

FMTHRAER] 171172020

DOE Serviees Co, L,
DOE Servicag 2 Sl LadproWanghin 55, Ladpoa-Wanghin 1), Ludgtao, Lisipro, Haaghsk 10230
Phiee < =65 (02 538 2084, Emall | agedervicesinfof@imail com Mecemine i
REPORT OF CALIBRATION
Certifiente No. : SP23-008 Page 3 of5
Calibration Results: Without adjustment
Photometric Accuracy :
Wavelength | CRM Valuew | UUC Resding Cerreetlon Unecrtulnty Caverage factor
(o) (Abs) (AbS) (Abs) {Abs} I
0,000 LRC 0,000 0.0028 2,00
03787 04574 00047 (L0031 200
= 10490 1044 Lonso 0.0z 200
21800 g 0.O080 (1. (WY 200
(0000 0000 (.00 00128 2.00
s (L5607 U558 o027 1.04134 200
10247 14621 L0037 00135 2.00
21229 L4 .00E9 000749 .00
0000 0,000 100 00028 .00
465 05236 0,520 INHHET IRk 2.00
(19634 0961 {0034 00029 2.00
19763 1,965 £.0073 00670 .00
LRI ) (000 L0000 00028 2.00
03191 0310 0031 011031 2.00
54601
10003 0997 L0033 00033 200
| 9987 1991 L0077 00,0084 200
Q0000 0,000 00000 D028 2.0}
% 05523 0,550 00023 (0.0030 200
10809 LO78 0.0029 00030 200
20391 1.032 10071 0.00B0 200
CLIMI0n 00 0.0000 00028 200
o 05601 358 00021 RIEERS .00
10812 (RiLiH 10022 D.0030 04
19294 1922 10074 (58S M"‘

FMTIBAL R 11




DE Services Co L,
DOE T 32 Sl Lgdprae-Wanghin 35, Ladprio-Wanghin Rel, Lacruo, Lndpmo, fanghok 10330 b/
Phaze 1 466 (002 $38 2054, Email  dqeservicainfo@gmeil com frlrile bl
REPORT OF CALIBRATION
Certificate No. 3 SP2-G08 Page 4of 5
Photometric Accuracy :
Wasralengih CRMs Values UUC Reuding Carrvction Uneertainty Coverage factor
() iAbs) (Aby) (Abs} (Abs) [
135 Q0000 (1.0 00000 00050 200
= 07478 1,744 10038 00057 2,00
5 D000 1000 00000 0.0050 200
o 08686 0.863 0.0056 0.00%9 200
i 00000 1000 0.0000 0.0050 200
02912 0,200 0.0012 00051 2.00
% 00000 0.000 0.0000 0.0050 2,00
06448 0,639 0,0058 0.0055 2,00
v
naslupiugy

FALTIEOLRD 1011

DOF Servics Co Lid
DOE o oo 259! LidpmoWaingin $5 Tapons Wanghi Rl Lo, Ladgrao, Sanghi 10230 g

Thoise : +66{012 538 2054, Email ) dgeservicesnfolfiprailcamn s

T |
FhaNRATN pais.

REPORT OF CALIBRATION
Cerfificate No, 1 5P23-008 Page 3of 3

Warelength Accuracy @

CRM Vahies | UL Rending Caorrectinn Uncertainty Covernge factar
{wm,) inm.) {am.) fom) &
272 M0 [ fred LR 00
.45 Pl i e iR 200
2ET.RE W/TH 009 LNES 200
33406 ms 456 18 200
36093 3605 43 1K 00
41839 450 Ay 618 oo
44504 M5 14 018 200
44366 4534 .66 018 a0
002 259.5 52 01 2.00
336,59 5365 009 g 200
637.98 Bl “4m a8 200
43138 4308 78 e 2100
47250 4720 150 (1813 2w
1347 E1EN] 0.47 L8]] 2.0
SI8.88 SIS 03g LIE 2,00
1 B -0.53 [INF 2,10}
SES3E 550 {133 2 2
68440 G40 LE] wig el
740,72 0 s wn wa 2,06
Tapas TS (-3 018 .00
BP0 870 a0y 018 200
¥mae R {1,223 01s 2,00

Mo £ - LIUIE = ik Lyl ©

A= Mot Avarsin

The ol expewcdd snecenumey of memumreient U foved ax e sitedind sucersny: of mussnsmeet mtgliod by the sivens T ) .

+ % Indaatm now T18E mecrediisd Al
@nmsluaugu

PMTHRIL R 113

= End of Cenificate -

DQE Serviess Coi Lo,

D QE SEfViCES 3% Sai Lodjruc-Wanidein 35, Ladprea-Wrighin Rel., Ladpran, Ladpro, Bangkok 10230

Pheas | 66 (002 335 2004, Email @ dgeservivsinfogimotcon

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP23-007 Page | of3

Customer 1 United Anelyst and Engineering Consultant Co. Lid, (Head Ofice)

Address: 3 Soi Udomsuk 41, it Road, Bangchuk, Phraki Bangkok 10260

Location of calibration :  Labocatory 313

E : UV-VisSE

Manufacturer ;. Hitach

Model 1 L1900

Serinl No_ 2 2077-064

D No. 2 LTAEWAS 00612552

Recefved Date: 6 January 2023

Calibration Date: 6 January 2023

Issue Date ¢ 10 January 2023

Conditien Instrument :  Used

st

Calibrated by : !I I - Approved by : )
707
 Mr Tanawut Rinidach ) { M. Chanthschn Sanyngern

Technical Munsjer Cuality Matinger

The cubbwstivin revub iv apgéedd unly w the wbeve raibored iem and wis imed socarse as dun ne e sl place of callestion ondy.

. [ 04 A e Il o i

s darbts Seratiry Th it ’ - {he DRI Sarvican Gt Lok

Uncontrolled Document...,

DGE Services Co., Lad

pae Services %S Ladpme-Wanghia3s, LadprerWaaghin R, Ladprsa, Ladpao, Banghak 10230

Phoos : +66 (3 538 M5, Email : dqeservicesinfo@gmal com

REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2of5
Envivonment Condition :  Amhien Temperature 25 £ 35 k=
Relative humidity 55+ 20 %9RH
Calibration method @ In-house method CP-01 Based on ASTM E275-08

Certified Reference Materiaby

Matensl Serial No. Cenificate No. e dare
Absobane Sundard sct 25760 95935 22 Octaber 2023
Absobance Sundard se 25757 93929 22 October 2023
Waveleagth Standird se 2EROG 06 22 Ogtobar 2023
Wavelength Sandird set 25758 95015 22 October 2023

Traceability This certification is ble to the I System of Unit mointnined af Natloenl -

Institute of Standards and Technology (NIST) through Sterma Seientific Limited

Spectrsl Band Width of UUC: 40 nm.

Scan Speed of UUC . 200 nm/tnin

Scam Interval of UUC: D1 nm,

of UUC : Fi ic 0001 Abs

Wavelength 0.1 nm

Uncontrolled Document.,




DBOE Services o, Tad.

DQE ¢ ieag ¥ 5 LadmacWanghin 35, Ladpro-Wanghir R, Ladpuo, Ladpuss, Basglik 10230

it 1

Phosie = =66 (B2 538 20654, Finsil : dgeservicssinfoymil com o
REPORT OF CALIBRATION
Certificate No, : SP23-007 Poge 3ol S

Calibeation Results ; Without adjustment

OQE Services

IHE Services o, Lid

32 %ol Ladpeun-Winghin =%, Lidpre-Wanghin ., Ladprsa, Ludpeas, Banghok 16230

Phine -+ {12 538 2084, Emall | dgeservicesinfofigmsil com

REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5

Photometric Accuracy @

Wavelength | CRMa Values | UUC Rénding Correction Uncortainty | Coverage letor
Photometric Accuracy @
{nm.} {Abs) (Aby) {Abs) (Abs) &
Wavelomgth | CRMs Valoes | UUC Reading | Correction Uncortalnty | Ceverage fartar 0.0000 0.000 2.0000 0.0050 200
{mm) (Abs) |Abs} {Abs) (Abs) L3 e 07478 743 f._l.l]D-N? (LT 200
G L L0009 Souh 0 = 00000 0000 0.0000 10,0050 200
420 05787 0.575 0.0037 0.0031 2.00 7 (L8686 61 00076 000349 200
s i 0o QoD # 00000 0,000 0.0000 00050 2.00
2190 1181 .00 (.KR0 2.00 33 02012 0,291 0002 00051 24
00000 000 0.0000 0.0028 2 . 0.6000 0,000 0.6000 00050 200
ik 03607 0,558 00027 00034 200 "l fadas e iR ik P
10247 .oz 0.0037 (L0035 2.0
21229 L1115 0.007% 00081 2.00
00000 0,000 0000 00028 2.00
105 (5236 520 [ECIEDY 0.00%0 200
0.8634 .96 00024 0.0029 200
19763 1068 0.0083 13,0070 2.00
OL.0000 1000 00000 0028 200
05191 0.518 00011 0.0031 200
e 1.0003 1O 0.0003 00033 2.00
15987 1993 0.0057 0084 2400
D00 0000 0,000 LO02E .00
0 05523 0.552 0.0003 0.0030 200
10804 1082 “ODIT (OG0 2.00
20391 2,031 00081 (LONKO 100
(0000 0.0 (LO00) (D028 200
&% (L5601 0.562 =LODIS (L0032 200
10512 1052 0008 1.6030 2.00
19294 1,923 0064 (L007S 2.00
Uncontrolled Document.., Uncontrolled Document.,,
DOF Servioss Co, Lid .\\-"'\'_',"“&3,5
pag = 32 Sal Lndrai- Wanghn 55, Lindgeso:Wanghin Rl Ladpros, Lsdyron, Banglok 10230 =
Services S b=
Prioee + 466 112 536 204, Fmail : dqeservicasinfod@gnall.com "“ﬁﬁ‘*
ki R on B0
REPORT OF CALIBRATION
Calibration Certificate
Certificate No, 1 SP2-007 Page Sof 5
Warelength Accuraey &
CRMs Vilues UUC Reading Correction Uncertninty Covernge nctar Certifi No.: OB -GOL
fuaic) fusns) fum) fpun) L Client name: MANumm ENGINEERING CONSULTANT €O, LTD.
241,54 IR 074 0,18 200 Adivesss 280l Ll A1 Bl R
27040 TS 0.9 (AL 3 Bargchack, Prakhanong, Banghok 10260
28870 R0 w70 016 2
™22 Nis 0y .18 Z.AK Page L of 3
36126 ks Wit Ll L)
4446 aTE [T 021 Zin Equdpirent: CHANEER (ot ien)
4670 454 (37 L1k 200 P
45320 523 & 18 200
0.6 408 .56 o 200 Madel: thEs
S36.90 536, (&3] 018 200 Serial No.: B216.1666
617,94 6371 .64 018 200
440,74 400 0.74 ws | 2 Ao VARMWARLIT/ 2399
a2z 4TS 072 [BE] 200 Order No.: 2400141
S0 530 070 1K 200
ag72 S50 72 .18 200 Operation No.: il
S7h60 T4 0,60 18 24 Date of Receipt: 11 Detaber 1023
654K T 188 120 240
) s 63 [ 200 Date of Calibration: 11 Octobar 2023
Ta3T Ta o 027 430 200
T4B.2E TS 078 .18 00 Calibrated by MrWorapoh Sooktong  Approved by
w7 Ve By [ [0 2,00 HelenEire o Bhecaptat: Thaii)
Manages, Division of Calibration Laboratony
ekl #1590 um a8 200 vt e for the Technical et Team
Tarinark oo o L
e fora 98 %,

- HiA = Nl Avsindie

- T st xpuindat aecsrmaien of measesrent | iy ssed 90 do simdant woerisnny: of mesamemest midigliod by the coveps ook |

wihich for

=% Indesies nos TIFT aderedigd

= End of Certificate -

Uncontrolled Docume,

mam

Tr Canificats i jsued in areondence wih the condibons of accredtstion greted by the Thel Luboratary Amreditation schame
which has assessed thie massurement capability of the kbarstory and its trucsashility to recognized natinal standards and o the unes.
ot measurement: rezized at the comisponiing rationsl standards isberstory, Tha certificate may not be reprduced cther thars in ful
Envept with the prior welien approvil of the National Food Institune.

F-CS-007 oviec O Datn! 20-D4-65




EaFTSSLE TS

Cesinpnet hatio o] Tl
} Bors Emer ikt
Calibration Report
Cartificato No.: 0014100100
Equipment: CHAMBER [Hart Al Crer)
Model:  UFSS Serlal fiot PG 1666
Resalution: 0. fC. WNo:  UAEWAONZ7I2559
Fanufacturer; MEMMERT
Date of Calibracion: 11 October 2023 Page2of3
Location: Letiaratoey, Floar 2, INITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Envirenmant Condltion: Ambient Tempetatue [ 28 = 1) °C

Redative Humidity [ & & 2 )%
line Valtage (2 0= 1) vor

Condition of this results of Calibration:

1. Thininstrument was cathrated by et 9 standned thesonetsr nbo s charbes and wilraliin acsorndiog o
W-TE-014 Basnd on TLAS G-20+1/02.08 (E): Guideines for Callbvation and Diecks of Temperature Contrelled Enclosrss.

= The tergenature stale osed was based on 175~ 90,
- Affdata show belaw wers final vilues and the mitial data may bo obained son request.
2, Referance Stapdant

Instrument Modal Sarial Ho. /10 No. | Certificate No. Due Date Through
Digti Th 5T M0 [esp—
TE 380-0° 22
with sensar B0 |ownanenentae| TRt | A0 | e

3. Thi traceatie (v 2 Systam of Liaits (SE Unts).
4. This cestificate was eerbfed anly For the instrument we alibrated.
5. TS Fesult of aiitratian wes Found Sccurate a5 Shawn of date and piace of aibranon anty.
5, Condition af Cakbrated jtam ; Eoad
AN Descripbon . .
Tmeoffecod. 1 Hor 9 Moue  Ab 1040, 1400 and 180.0 °C
Fresh air Gampar | - | Cpen  Paston B
[ %] cma

[ -] motavatasie

7. Rt of Caliation « Withaut adjistment: D Aftar adpistment

FL5-00) Rodvesion; 0 Date; 200468

M,

A

W-J.’.f.\.\iﬁf
HNEC-TISLTE 17026
Inkchiral - sherary Seriace e TIALIBRATION COR1
Calibration Report
Cartificato No,: 1400141-001-01
Equipment: CHAMSER {Hat Al Deen)
Woeded: Uess Sorial Mo B216. 1656
tesplution:  OF T IDMet  LMEWARDDOZF/ 2550
Manufactwer:  MEMMERT
Date of Callbration: 11 Ortaber 2023 Page 3ot 3
Calibration point: 104.0, 1900 and 1800 "¢
0 resulti = _—_
Callbration | Temperature |  eintive | Live voitage 5 =
Condition {"ch Humidlify (%] (vt} L1 ™
an 2 614 274 4 o
MK 253 651 2293 [ Tma =
Tablel : Reposting of Temperature W
Calibration Measured Temperature (*C) @ Sessor No,
point (Sensor No.9 |s REF)
(’ﬂ) &1 L¥3 #3 =4 #5 26 =7 &8 #9 + (*C)
104.0 104,08 | 1033 | 104.02 | 10408 | 104.00 | 504,05 | 10393 | 104.17 | 104.00 .53
0.0 TA0% | 13944 | 19961 | 140,05 | 13449 | 139,81 | 139,67 | 190 6 | 135,57 0.7%
0.0 1804 | 180.37 | 180,25 | 180.28 | 160.33 [ 179,56 | 16031 | 180.64 | 18014 0.90
Table2 | Reporting of Ca; in Result
VuCT Sefting WUE* reading {°C) stability Uniformity Overall Varistion
ey MIN MAX | Average £ "¢} el (5]
10 W40 | 1040 | 1040 0.080 016 038
00 H00 | 1481 | w400 075 [EE 0.47
500 W00 | 1800 | w800 0,13 .48 .84

Negte - The quoted uncertanty include ™ Stabiley ™ and ™ Lnading wifect (20% of Temp Unformity)
HUC* = Unit Under Calibration
Stabaty = Opse-half ol the greatest maxemum difeence of messured temperatuns at any ow sensirs
foe 8t least half an hour after reaching stesdy stats.
Unifgrmity = The maximum - of measured atany P thie reasured
semparature at the reference location which aee chserved at the sama time.
Cverall Venation = The difarence of the maximum and minemum measured tEmperatunes hraugout sbservation tme.
Tha rupart uncartainky of mensursmant e based on standard uncorbainty multipled by coversge factar ke 2, providing =

el of confidencs of spproxiimatély 55 %.

= End ==

FCS-0LE Reyiion: O Tene: 200555

Calibration Certificate

Certificate No.: T20I52TH1-01

Client name:

Address: 3 5ol Utomsuk 41, Sukiumyt Road,
Bangchack, Prakhanong, Bangkok 10250

NEE-TIELTIS 7025
ERanAran noat

UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD.

Pagn 1ci8

Equipment: o Mater
Manufacturar; METTLER TOLEDD
Model: Sevan Compact S220
Serial No.: Cr1a4s1
1D No.: UAE. WAT 000/2564
Order No.: 203527
Operation No.: 2203637-301
Date of Recaipt: 30 Jure 2022
Date of Callbration: 8 July 2002
Calibrated by MrWorapot Swoklong Approved by %’
Sciortist | MeFBarnphat Tuanjit §
Manager, Divizion of Salibition Lobowtory.
Data of lases: B Juky 3982 Rospentiblo for the Touhnical Managument Tean

Tha unsectainiies ma for 8 confdanca probsslity of sperosimatoty $3%.

This Girsecain o mwmst in ezt poce with it consinng of ancredimon gmnced by the Thal Litemiory ACimOtaion Siama wh 135 ss4nsed Pa

masrmesi Capsily of M abomioy e & vecsbly I eghised natbnal sundedn and  re unts b
1 # than i bl meset wah e price

Fiitef brutsute.

iy aizne W e
ssprvat of fa Nasenal

F-L5-005 Revaion| B Datet 209445 ']

HET-TIAITE 7028
EALIBRATION 0681

Calibration Report

Crrtificats No.: EMIEIT-010)

Equipmant: 0 Wi Rescluton’  0.017H to
Manutasiune:  METTLIR 10LEDS odei Sy Conpac 5220
Seimido:  ClneRad Tepe Banctt e
o hn LEE AT DOUrSna

Diate of Calibrafion: = auly 22 Pogwicts
Lacatim Cathgine Lameatoni: Netens Foar et

Emvirgiment Condten Ambisst Temperatwrs: | 335 = 165 ) % Reltative Humidiy: | 4%

Crantion of Equpmant Gang Conttton

Cuniten of this Ruailts o Caibration

1 Gakbaton Menos ' ) g stamdun votage
e rafrmnce masal [GRA
2 Ruleente Emnvearis [ Canmie Hatience Matmra
Lo Manartaciurer Lenifices do Rue Tl
[N ik e 7w 202
22 Oyl Thumener Fluks e 0 Cetbay 4032
23 Therme-Hygm Metsr FONPE R A Pty 2123
Canifing Starencs Muinrial Munutaciuge LR Enjpirn Duiy
4 % il DN (Prizran gH afine Son e ChAchen BRI A
£ st 51808 ity £ Sultee St P adten P £ A g
L6 pe s 12011 CRRmar BH Dl Sauun) CHActan L R
270 bl T00 ERanoart p tufer Exlutkaf CRActan PrAIILE o A 2
2 taguakls b Tra e ot Ui gl W
21 bemtsnide Nt 2 4 Ui M-I Til (71128 Lty Aispresbin o Gartirebin 4,007
25 watramaty No 22 thitngh HHC-TISi-TiS 1 25 Linbowtoey Scemaiin of Sadtirsns Ho 000!
23 hEranEE NG Uttty HEC-TIBITIE 625 Lidordtory Arstusiiom of Cabtiniin No 25
34 Camifod Akcenza MabraiNo  E40I8 Hmcoaitn st ok
armissiter, buteinlar, abs iutesvotsnalie The Sttt Scknion
Ernn e by CRAChen Laf i apcesstie b 150 1TT5E
v (SOVEC IR0
¥ Caniins Bremnca Maar Ho 27 Pacoa 15 BMFUP HIE LN 04, 062000 SIM Re -2 Lo 2608302

B Rty HEET LN 4 D200 | BIM Rl O30 Lot 26053025t
Smrdard Sohtr prepacatun and cerfied oy CRADD L a
setvadind s A0 17034 ped (SRS 17258

8 Thee i of

F-E5-028 Amdsion: 1 Dam: J0-04-55
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AR A ’}
Calibration Report Calibration Report
Certificate Na.; EHISITH01
Equipment: b Awmshion (07 pH | fmy Certificste No.: FHRGIT0-01
Wanufasiure  WETTLER TOLEDD Madall By Diieiid E330 Equipment: Digtsl Tharmeomets: with RTD
Eerial bo.: o3 Typa: Banth g ‘‘espiution: 0. g Mode:  Sever CompactS220
& Not LIAE AT DORELES Sedal Noo (0113432421 IDNG:  UAEWAT.009/3564
Crate of Cafibrason: & duly B02E Faga3ofs Manifacturer: - METTLER TOLEDO
Cafibration Results: Date of Calibation! 5 luly 2072 Pagtdats
1. Cafibration of pH Weter | anun! Taegarmiaes Comperdation o 356 T )
N 0 Valtape Sindard Wsrage Inieator awing Uncarmey | Govrage Factar Location: Caraticn Labarstory, Mational Food Institute
FH [mey =) ok ] "y Environment Conditicn: Amblent Tamparture e ol B R o
n AT an [ 050 200 Retative Hurnidity A9 & I
] msity ool 280 nsa 0
“ ATragE wr e k) I
w LLRCLY m wEn L] o
[ T & 70 T 104 i
] =3 i 5T Bl [T 200 1, Calibrarion Methed - - In ouse mottod: W-TEQ25 by compansan with standard thermometer,
n -ATTARY Ar 1600 o FT) - The Calibration = detormined by gmparing with a known tempertins
1= FEEE 25 120 o8 FTT) frovh & standan resistants thermonatar,
1 AT il 40 L ] - The temperatirs scole &7 s ot this laboatary s the Tntermatione!
£ Ralfmlion of pk d § i wE| Teerporature sale of 1030 [ 1590,
Eqummant P Tiectoe Typwr Comred Eloyods 3, Refereice Stangerd
Martne st METTLER TCLEDO Mexdull 7 1
el by = Instrument Madel Sarial No. Cartificate No. | Due Data | Through
H MOMETER 1 e
systam T EIT w1y i 12 TESSMST-0L | 10-Deci2 | FOOD
Platinum Reststance Thanmaomeas (FRT] 365 519201 THSTITUTE
Corim Vil Aevrag foSon Ausding = Support Equipment : - Lew Temperature Bath [ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 3415922
2 o) E v l&pi) 183
Ao e 182 T [ a0 3. This certificate 15 traceable i International System of Units (S1 Uinits).
‘"W "”-; sy diiad bl e 4, This sertificate was cartfiedt oaly for the imstrument we colbirated,
Tect i e e Linsli il 5, This restin of callaratisn was found accurate s shown o date and pace of calbeation oy,
EDAE SR B - nongr 200

&, Condmon of Caltrated fter . Good
7. esut of Caliaraton - [X] waheatadistment [ | Ater adjustment

B8 Bavinicer (11 [isba: 900668

FLS02 Rewgine 1) Date; 700465

€= DKSH

A Certificate of Calibration

: s
Calibration Report . o~
Model: Lab 855 Issued Date: 16 March 2023
Seral No. {orID): 16300356 Jobi No.: KSPRZB04472
Certlficate Mo 230352700104 Manufacirer: Sl Analytics Page: 1of2
Equipment: Digital Thermomute with ATD Electrode Serfal ho, 16070067 Model :  LF413T Brand : Sl Analytics
Rosalsion 81 %G Motd: - Soven Compact £330 Caondition: In Condition
Séflal Mot ClE3832421 10 Ka:  UAEWAT.O/ZSE4
Manfartwer:  METTLER TOHEDO Customer; United Anzlyst and Engi 4 " pany Limited
Dats of Calibration: 5 July 2022 Fap5of 5 3 5ol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration point: 150, "0a0d 350 T
Calibration result: Condition: ral 3 c ) 7 '
-ﬁeumnemwmueﬂlnmunbamnrwhammamnlmnm depth of 120 e, I'kmlﬂl.ty' 50 WRH 3 15 %RH
= Dascription of proba, model - - S ¢
Dimensian of prabe @ Dismeter . 9 mm, Length 120 mm,,
Shaath lnahn:: Stanless Stasl = s ! ¥ BREH Hmite
T Te——— T . 2533 Sukhumvit Road, Bangchak,
e Temperature (°C) (5] P Phrakhanong, Bangkok 10260 Thalland
151 15,038 -1 012
253 25038 01 0,12 Calibration By: MrAtachal Ngamehanat
5.2 35,024 =03 0.3 Calibration Date: 18 March 2023
“The Mathod Lsad: In hewse: methed, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14
Tracsabiity: This certificate is traseable 1o the SI Units mainined by CRM of NISTESRM) twough

CPA chem Co., Ltd. (ISO/IEC 17034) Cadificate No. B38312, 838313, 838116

n — -
= U™ Unit Urder Catibyation e —— e e -

(Mr. Atachal Ngamchanat) (hr Ntinun Srinaswan)
Person in charge Authorized sinetory
The repoft uncestaiaty of messinement was hased on sndsrd uacarainty mistilise by soverags farar ke 2, THi ool b s ; " kg 0 S s f Ll Hakbe, 5
[rdwiding a lewel of confdence aF appremitly 95 %, ' Lk
5 A o e
mmmamummwmmmmq»um—q-—qnmmmm
FLSANT Reremior: 01 Distes 0465 T
m -::‘-mmnm
: '
mm-ﬂmmm_
e enanslununy

Dedivering Growth - In Asis and Beyond- CAL-FIC-00: 12 Bep 2072




Certificate No.: C24230058 Page: 10f2
Calibration Results:
Before Adjustment
Standard Linit Urder Calibration Faclor
Corrsction Eoires Uncertairty [ + )

Canductivity Sabution Reading (k)

25000  pSicm 245 uSlem 0.500 nSicm 2.00 o021 wSlem

14120 uSkm 1403 uSom 10.0 wBlem 2.00 20 wSiem

113 mlcm 1085 miem 2,80 mSiem 200 067 mSiem

Aftar Adj ;a8 1413 pSicm

Standerd Unit Under Callbration Coverage Factor =
Comection Uncerainty (£ )

Conductivity Solution Reading (k)

25000 uSkem 288 pEiem 0.200  pSikcn 200 n.21 usiEm

14130 pSiem 1413 pSem 0.0 uShen 200 8.0 uBlem

MLy mSiem 1088 mé&lcm 2,50 mElon .00 067 mElem

‘TheEnd of Certificate

i e
520 suuae svinrann e e 1628 '
e e e nanslupugy
Dediverinig Growth - In Asiz and Seyond. CAL-FM-C24-0: 12 Sep 2022

&= DKSH

Tunsredoudmmiatosiaisfon

(il HSPR2I04472

arfmiefinfia: CONDUCTRATY METER 41i¢ Lah 058 wermsenstng: 16300255
merema (fu) wTedey (d4)
16 Mar 2023 emInradn 16 Mas 2023 WL
ol | Laied tind | Lot
Ganera/
= o 1 erwnnysietne =] =]
= o 2 AvwEmn (eolaRRme, muli-uaneton) = O
= o 3. % On — Onwdos (On-OF Swath) & o
7] [n] 4. e (Keypad) 7| O
= o 5 witea (Display, Screen Contrasi] = O
Spectophotxmesien
o o 6. wsaiulvivl (Battery Backup) >= 2.5 VOC O O
o o 7. Famiuibone s mu Coniral) o o
o o B, srummiath (Wavelengh Check| O O
[m] o 9, wwnartwlinums UV < 3,000 hour) o o
O ju] 10, unnarrelaus (Visible < 5.000 hour) o o
o o 11, snadauaofione (Camisel Moduls) O =]
pH Metar and Conductivily Matsr
= o 12, MBnTwan | Electrode and Connediion Cable ) = 0
o O 13, asfiurazautu Electrode (Level KC1) =] o
o o 14, hilafulawm Flectrds (Dust Protection Hood) O 8]
o o 15, andubfinTnem (Stand) O ju]
Tuntclimetsr
O | o | 18 mevesudsus (No Sample) o | o
O o 17, asfurmssnadTaneiEs (== 2.5 afu 3.0) [m}
Atdomatic fralor
o o 18, dnwi Piston Burettes o o
o - 19, Functon Rinsing and Dosing [u] o
=] =] 20,  wvedwenuasgdnsslsnoy o =]
Ul Elecirode Ingnnfils 25.1°C Tay Control Watscbah # 26,020,
Mr.Atachal Ngamchanat
e e S Fieie:
'
Delivering Grewth - in Asla and Beyond. CAL-FM-F31-03: 20 i 2027

INOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(18 AND TESYING SERVICKS _’/’,_?\R‘
s ¢

WAAL T e
CALIAATION 0308

Cert.No.; Z3MM112

Page.: 1a13
Certificate of Calibration
Equipment : Elsctrni: Bagnos:
Manufacturer Mettier Tolede
Model © XERZ05
Serial No, COoany1arz
10 No. © UAE WAD 0122583
Submitted by © Uriited Analyst and Engineering: Consulant Co.Lid

3 Hol Udomsuk 41, Sukhurivl Road,
Bapgchak, Prakhanong,
Hangkek 10760

Location : Balanca Room

Recelved order : 26 April 2023

Calibration Date | 26 Apnl 2023

Ambient Temperature : 15 CI4’s

Relative Humidity : 30 %o 80 %

Calibratod by : Man Pattanapongpaiboan
Approved by :

Mpprovad. Signatory
{3 Parnthipps Tamayakul
{ IMales Butkreea
{ ) Suwil Imjzi

Issus Date : 2 May 2023

The Uncertainties are fora prubability of appro b5%

Uncontrolled Document

A maREamal

A

Equipment : Electronk: Balanca CertNo: 23MM112
Condition As-Received :  Used tem Page: 2 of 3
Refaranca : 2304-045800-1

Procodure used ;-

Calibration were: conducted using h-housza calibration procedure CP-OBO1 secarding 1o direct
measirement method against standard weight

Condition of this result of caibration
1. Referenca standard ingtrumants:-
instruments Meodel Sarlal No. 1D No, Test report Ne. Due date
1) Sandard Weight Sat (E2) 15664 24063 TORCOO7 MM:0010-22 20 Jan 2024

2. 'Thic corfificata i valid anly 1o the' ltem calibrled on date. and Pace of calibration,
3. This result of catibration was made on requested at he point specified by customer.
4. Thes certificate s net certified for any commercial frarsaction

5. This on Is Bl to the I lonal System of Unit.
Resul of calibration () Withau! Adustment [ * ) After Adjustment by Intermal Callbeation
Range capacity : 0o o 81 g Resolution 00609 g
81 g to 220 g -Resolution 0.0001 g
Before Adjustment ;
Baiance Measurement  Coverage
Applied Welght Reading Correction Uncartainty Faclor
(g} (a) g} {xmg} (k)
an EOLOO00S -(.00005 015 2,00
200 199.69999 +0000 028 200
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Daviation
ial of Reading (g )
80 00,0007
200 0.00000

Uncontrolled Ddcument




Equipment : Elecirank: Balance CertNo.: 220MMT12
Condition As-Recelved :  Used ltam Page: 3af 3
Refaranca : 2304045001 s s P oy

Result of calibration
2.E of off center loading

A massaf 100 g was placed to varous poslion on the pan.
The waighing machine reading error abtained i given in the table

Maximum difference between

Posiflon 1 Position 2 Position 3 Posltlon 4 Position § off-center and central loading
ta) (g} {g} (a) ta) lg)
00007 -0.0607 00000 -0.0001 -0.0001 00001
3. Departure from nominal value
Balance Measuremant Covarage
Applied Weight Reading  Corection  Uncertainty Factor

g} (9} (g) (tmg) (%)

Lnitoad 6,000 Q00000 .01 213

05 005001 -0.00007 0.015 2,08

01 0.10001 -0.00061 0015 2,09

1] 1.00001 -0.00007 0.018 204

5 5.00003 -0.00003 0,026 240

20 20.00006 -0.00006 0,046 200

St 50,0008 -0,00006 0.080 200

&0 B0.00004 -0.00004 0.5 200

10t 1000000 0.0000 016 2400

150 150.0000 0.0000 0.29 200

200 2000000 00000 028 200

The rapored uncertainty of measurement was based an a standard ucerainty mullipiied by @ coversgs
Tactor &, p q a level of of approxi 05 %
-alo-

FOUIPMENT Al

HEATION AND TESTING
SLIABLLUANLE BARCIRCIR

VICES

WAL g naTeE
EALBATION tom

Cert.No.: Z3MM113

Page.: 1of3
Certificate of Calibration
Equipment : Electronic' Balance
Manufacturer = Mattler Tolado
Model : XSRING
Serial No. : C210685354
10 N, : UAE WAD D1i2565
Submitted by © United Analyst and Enginearing Coneulant Co, Lid.

3 S0 Udomsuk 41, Sukhumt Road,
Bangchak, Prakhanang,

Bangkok 10260
Location : Balance Room
Received order : 26 April 2023
Calibration Date : 28 Agril 2023
Amblent Temperature : 15°Clod0 s
Relative Humidity : 30 %o to 80 %
Calibrated by - Man Pattsnapongpaiboan
Approved by @

Approved Signatory

() Parnthippa Tameyakul
{ ) Malee Bulkrues
() Suwit Irmiai
Issue Date ; 2 May 2023

o Iy 055

e
Uncontrolled D ent Uncontrolled Document
= 4arnnnn
Equipment ; Eloctronle Balance CartNo: 230M413 Equipment : Electroniz Balence Cort.No.: Z3M113
Condition As-Received ;  Usad item Page: 2c8 3 Condition As-Received :  Usad ltem Page: 3ef3
Hoforsnos + 25040450002 Raferonce : 2304-ME80C-2 s
Procedure usad :- Result of calibration ol =
Calipration were conducted using In-house callbration procedure CP-BBO1 secording to direct 2. Effect of off centar loading 3 :
rieasurement melhod against standare weight, A mags of 100 g was placed o varous position on the pan LA e
Condltion of this result of calibration The waighing machine reading error abtained & givan In the table Fri Flast o |
1. Relarence standard instrumants:- Maximum difference between
Instruments Model Serial No. 1D Ne. Test report No. Due date Posion 1 Position2  Position 3 Position 4 Pasition 5 off-center and central loading
1) Stendard Weight Set (E2) 15884 24053 TORCDOT MM-010-22 20 Jan 2024 (9) (g) ta) (g} (g} (@]
<2 This cadificste i= valid only o the e calibmtod on date and place af calibretian, 0000 0.0001 00000 00001 ~0.0001 c.ooo1
3. This remfll of calibration was made an rogquested at the ;u?ant specified by customer, 3. Departure from nominal valus
4. This cenificate ks net cerfified for any commercial transaction & Balusice Measirenant Coverage
5, This cerification is raceable to the ntemational Sysyem of Unit Applisd Weiht u
Result of calibration | ) Withaul Adustment [ * ) After Adjusiment by Intarmal Calibratian (g ’ﬂu“ R%a_gdl}n c_‘";“"—acﬁnn —U"?M"‘g F—E:mr
Range capacity : 0g foo B4 g - Resolution 0.00001 4] g g) (2ma) (k)
3 Unicad D.00000 0.00000 0014 21
81 g o 220 g Resolution 0.0000 g A
: .05 004580 +0.00001 0.015 2.08
Befors Adjustment ;
a1 008 +0.00001 oms a2.07
Balance Measurement Cuveage 1 1.00000 0.00000 0.0 204
Apolied Weight Reading Carrection Uncertainty Facior & EIDOEHJD ¢ icdio u-uﬁa 200
la) _ta) ta) (tmg) (k) 20 20.00002 000092 0.045 200
ga 19.990892. +0,00008 0.15 20 .
50 S0.00002 -1.00002 10.08) 200
200 196.9995 +0.0005 0.24 200 :
- &0 SO.00002 -0.00002 0.15 .00
After Adjustmant : 100 100,0000 0.0000 0.7 2.00
1. Determination of the standard deviation of weighing machine {n=10} " 7 % 2
y 150 150.0000 0.0000 023 2.00
pplied Weight Standard Devlation 200 488 aoan +0.0001 G0 a0
(g} of Reading (g ) 5 ¥ i - -
1] 0.000007 ”
The reported uncerainty of measurement was based on'a slandard wnsertainty mullidied by & coversge
200 00004 F E
foctor k g @ level of of @p 85 i
-ola-

Uncontrolled Dﬂed{nent

Uncontrolled %.ﬂl'nent




FECHNOLOGY PROMOTION ASSOCTATION (THAILAND-1APAN)
COHUAIRATR SRV ICI 3 EUIIENT CALIUCTICN AND TESTTNG SERYICES
S PATTARAR AN MEATLAEE 14 5L ANLL AN

ANLLEANI ANETROK (77

LT TR s
EALIRMANEN a3

MANETT FAN, s

Cert, No.: 22TM1480
Page: {aof 3

Certificate of Calibration

Equipmant : Hat Al Oven
Condition As-Recelved :  Used item
Refarence : 2210-05750C-1

Procedure Used -

Cadlbation wene conductad weing calibraton o

melhod wvith Data

CPOT0Z

Cert. No.: 22TMI50
Page: 2al3

4 1o dirct

Thermooouple Tipe T

which with R

The fempersiure scale wsed was based on TS0

BDaector ( BTD ) and

Equipmsnt: el i i Gonditien of this result of ealibration
1, Reference standard Instument.-
Manufacturer ;
i aehieag Myrmimart Instrument Model Serial Mo, Cert, Na, Due Cate
i - 1} Data Acquisition o704 MY41021843 220Ms 10 Jan 2023
: 2. This cortificata is valid cnly to the item caibrated on dale and place of calibraion,
3. Thie cotiification is fraccabla to the International Syatam of Unit,
Serlal No, © E216.1666 e
Result of Calibration i« [ *) Without Adjustman!
Function of UUC : Temparature Source
10 Na, UAE WAD.Q27/2553
" Fresh aie setting : Claze Enviranment during c
: SRS Beginning Finished
Submited by © Linitadt Amalyst and Enginesing Consultant Co,, Lid. z Tamp. (°C
3 S0 Uomau 41, Sukhumvil Road, _6,; + MR = 20
REL Humid. { %) it a0
Bangehak, Phraknanang, o o AE Supply | Voll | 1 7
Bangkok 10260 i sl B " 8¢
Location = Lab Floar 2 3+ s Fet, Std, 10 No.: @
Callbration Palnt
Received Order: 19 Qisloter 2022 e B /{ T
Calibraticn Date : 18 Oclober 2022 - Gl Position:| (104)°C | {140,180 )°C
Amblent Temperature - (zE=210)"C et
Relative Humidity ; (f0e30)% ‘ ARSRRLIDY, | ;2T 0
2 1E-0MRTD-0Z | 21-04TC-02
Calibrated by : Preecha Hishib 3 18:04RTD-02 21-04TC-03
Praba D 2 ;’;h“"b" 3 4 | 18-04RTD-04 | 21-04TC04
é (_! l a=  5f em b ' i 5 1B-DMRTDL05 | 21-04TC-05
Approved by © it b= A& om Xy e L] 18-04RTD-06 | T1-04TC-08
Approved Signatory = 50 om 0 040 m 7 1G-D4RTOAO7 | 21-04TG-07
{ ) Pomihipes Tameyahl i ol A 8 | 1804RTD-08 | zt-08TC-08
() Maime Butkues 8 st} | 18-04RTD-D8 | 21-04TC-08
{ v Buwil Imjai
Issue Date © &1 October 2022
Thie Ui bed are for 5 1 by S5
Uncontrolled Document Uncontrolled Document
3
A 0046800 A 1133252
TECHNOLOGY PROMOTION ASSOCTATION ITHAILAND-LAFAN)
CORPORATE STRVICES 3 EQUIPMENT CALINRATION AND TESTING SERVICES 3 7—os?
TE04 FATTAN AKARK AL SO0 (0, SUANLUANG, SUANLLANG BANGRD, famo AT e P
TEL 2T 3020 3 15 CALIBRKRON w03
Egquipment - Hod Al Duen G, Mo 22TVI480
Candition As-Received : Used llem Page: 3ef3
Refersnca © F210-05750C-1 Cort No.: 21TM373
Result of Calibration - %) Withoul Adiustmant Fage: 1of 3
Function of UUC':  Tomperalurs Source Certificate of Calibration
Frash ak satting : Close
Calibration | UUC* uuce Tamperature Temperatire Overall GCoverage Equipment : Hel Alr Oven
Point Satiing | Reading stability unifarmity Variation ) Faocior
e ) [ %) {2"G) LT} [T [£°C) k Manufacturor : Mermmert
104.0 1040 104.0 0081 1.3 17 04z 2
140.0 1400 | 1400 014 28 24 11 z Modal ¢ UF 56
180.0 180 180.0 o2 a5 38 13 2
M TG} Serial B212.0411
Foint Posilien
e T 3 T ry 5 r 7 i 3 jret) 10 Mo, UIAE WAD 0052558
1040 102076 | 103.876 | 103.777 | 108124 | 104867 | 104426 | 104 012 [ 1naase | 10430
| 1400 | 138199 | 338188 | 138.808 | 139.560 | 140266 | 139,692 | 135.280 | 139,383 | 140,69 Submittsd By ¢ Urited Analyst and Enginering Consuladt Ca, Lid
00 | 177930 | 178.267 | 178.642 | 179758 | 181017 | 180,002 | 178486 | 179,748 | 18478 3:Sol Udomauicd1, SukhurmvtRoad:
Avorage" : The average of 30 valuss in sach position : iz '“'hg;u b
Temparature stabllity : Ore-hall of the gresles! madnum diffierance of measured temparsiurs 8t any ore seneg i
Temperature uniformity : The maximum differance of measured mperatures at any sensors and e measdred Location : Lty Floor 2
tempaeratine at the referance location which are obsenved af the same Ime o ai a5 close an observalion time as
possible o he pattern or within tha chambar under stzady-state condillons Receivad Order : 11 Aprl-a0ed
Overall Variation : Tha Difierenca of the masimum and minimm measired leposalurss heoughi obesrvabon Cafibration Dite : Th =22 A
UUG* - Uit Under Calibration Ambient Tamporatures @ (2Bx10)C
Nole | The reperted uncertsinty of measurement was Included stability 2nd sxcudad dniformity Fefative Humidity : (8230 %
The reported uncedainty of messuremant was based on a standard uncerainly mullipled by & coverage Calibrated by : Hrisda Maloe
facior k., providing & level ol confidence of approximately 95 %
-allo. Approved by : %

/

Uncontrolled Document
a 1133251

| /) Pomthippa  Tameyaku
(J/J Males Butkruea
() Suwt irsjai

Issue Date |

Approved Signatory

The Unge arefor it

Aptponsval il s

o pvvstaresd il fhest il o

e e 1 Estiip

Uncontrolled Dg%ng%esrgg




Equipment : Hot Air Gven Cert, No.: 23TM3713

Condition As-Reseived i Uasd em Page: Z2ors
Referonze 2304-01560C1
Procedure Used -
e ian we using CP-0T02 i fo ditact
method with Data isition which with Rasi Datactor [ RTD ) and

Thermacouple Tyoe T
The tempersiure scale bsed was based on IT5-80,
Condition of this result of calibration
1 Reference standant Insburmeant-
Instrumant Model Sorial No, Cert. No. Duc Date
1 | Data Axquisition aT2A MYS2003411 22LM1E5 26 Noy 2023
2. This-cerfificala is valid only to-the dem cakbrated on date and place of calibraton.
3. This: cartification is traceatfe to the Intemational System of Unit

Result of Calibration = () Withowt Adjustmant
Funetion of UUC" ; Tamperature Source
. Fresh air setting : Clasa Environmant during calibration
Beginning Finished
Temp. [ °C) Fil 2R
i 7 REL Humid. { % 1 [ i
|AC Supply { Voli } o1 220
O‘ <]
3
g Raf, Stal. 10 No.i @
- s [~ ion Paint
0 |
H 7 / |Position ;| {120 10180 ) *G | {104} "C
. ;‘_ pe
- il BZOTC-01 | 20RTO-21

1
W & 1B-20T G2 EORTI-22
;] 18:20TG00 | 20RT0-2/3
4 18-20TC-04 | 20RTO-24
Prabe Detadls ol Jon-of Chamber : 5 HH-P0TC-08 | 20RTO-25
&= 50 om = B0 m & 18-20TC-08 | 20RTO:2G
bb 88 em = OED  m 7 18-20TC-07 2ORTD-27
es 50 em = BTE i 8 1820708 | RORTO-ZA
Capasty= 030 m 9(ref) | 18-20TC08 | 20RTO-29

Wiy,
Uncontrolled Dogumpent

Equipment : Hed Adr Qwen Cert No.: 23TMaTa
Condition As-Retaived . Used lem Page: 3af 3
Reference ! 2304-01560C-1

Result of Calibration :- %) Witheat Adjusiment

Function of UUC! Temperalure Source
Fresh alr satting : Closa
Callbration| UUG" | OUG" Qusrall 5
Point | Setting | Reading stability uniformity  |Veriation| Factor
{6y (%) | (%) (0] 1'%} (=] L3
04,0 1040 | 1040 0.054 058 0.95 2
1200 {200 | 1200 012 et 15 '3
1800 1800 | 180D 042 18 2.5 2
Calibration Measured Temperaturs { °C |
Paint Position I
[*C ] 1 2 3 4 5 4 T B Sref) | (2°C)
1040 | 104512 104016 | 104542 | 104,407 | 106704 [ 103728 104 167 | 104.158 | 104.001 042
L 1200 [120.317] 119 7RA| 120624 126932 | 118365 | 116.208) 118 88R| 115.707 [ 115,735 1
[ 1800 | 180,878 170,810 181357 180.871] 176303 170130 | 1a0.230{ 180,055 | 179060 Ty

Average’ : The average of 30 valses in each pesition.

Temperature stabllity ; Gre-half of the greatest maxdmum dlﬂnm of measurad temperelure at any ane sensar,
: The af at any sansirs and the massured

femperature at the reference location which'are absened al the same tima or al 85 clnse-an chsarabinn ims A

posslble jo d ing the pattern or g y wihin the chamber undes sicady-state conditions,

Overall Yarlation: Tha Dlrbrenne o the and minimum

UUG* ¢ Ll U Calibratian

Mote | The repored unceriainty of measurement was inchuded stabilily and sxclided unifarmity

Tree raported uncertainty of messiremean was basod on & standard incartaimy multipled by s eoversge
Facior k. providing & fevel of confidence of approximately 85 %,

-obo-

Pk .
Uncontrolled Dogument

g&f- 5. TIE §T025
1BFATION 0081

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Banghok 10260

Page 10l 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: ¥SR204
Serial No.: C117635043
1D No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.; 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Calibrated by  MrManas Samsak Approved by
Specialist ( Mr.Phoraphat Tuanjit }
Manager, Division of Calibratios Labaratary
Date of Isswe: 18 May 2023 the Tecknical
are for &

This Cortificate i jesid h accordares. with the condition: al aceredtatian grated by b Thal Lateratory Arrditation
Schema which has assesed the measuremert wm«mzrmwmmnmwwmmm“md
stardards and o the unas of redliced af the
fat e regradiced other than in full =mm:ﬁﬁuwmnumumuammmlmm

F-LSO02 Revisin: 01 Date; 20-D4-48

C.TISLTIE 17005
CALFBRATION 0081

Calibration Report

Certificate No.:  2302817-001-01

Equipment: Eletroniz Baance Manufacturer; METTIER TOLEDD
Modeli (53204 Resolution=  2.0001 3
Sarial Ma. CILPEIEAT B Moo W.‘Wﬁ““m
Capacity: 220 &
Date of Calibration: 10 My 2023 Page 2af 4

Environment Condition: amyant Tampsatr 214+ 63 ' Relsba sumisty 434+ 00 %
Place of Calibration: Batance reom [Water Anglyss Linit), UNITED ANALYST AND ENGINEERING CONSULTANT 00\, LTD.
Condition of Equipment Good Condton

Londition of This Results of Calibration:

1, Cakbration Method: WFT Muthad W-MA-001  In-House Method based on LKAS Lab 141 2018

1 Raferanca Sandands:

Beference Standard  Model  SetialMo.  Calibrated By Certificate No,  Due Date
Handand Weght Clems £1 1mg w00 RROS56TERE TS M2005X5 8 Apnl 2024
Instrumant Modal Sarial No.  Calibrated By  Certificate No.  Due Date
T Hyges Himes BEH1 WABTHGIRT  Quaky Rebeen QR234488 21 Fsruary 2024

3. This cortication & bracsabls to SE INIT
4, This cestificnte: was cexified only for the instrumont we calErsed.

8 This resut of calbration wes found sccurate as shown o dete and place of calioration only,
Calibratien Results:

£, Repeatability of Reading:

Nomind vaue [ 3 ) Sandard Deviation of Reacing [E°¥]
191 0000037
0 0.00005¢

2. Off-Center Error
A ey of 100 g was placed 200 MoV to wITOUS PISLIN ON AN,
The batance eading ootaned is grenin the tahle.

o @
8,
a B
1 2 3 4 5
Log 3lt p Sfd g J0¢ g 304 g Ul ¢
1000002 | 1080002 | 1000002 | 1000007 | 100.0000 | 100.0030

F-LC5-012 Revision: 01 Date: 20-D4-65




H AR

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Blectrori Bslance Manufactisrer;  METTLER TOLEDO
Moded! SER204 Eesolution; 010001 ¢
Sarial Mo CIETEIE0N O Mot UASWAR DL/3564
Capagity: 70 G

Date of Calibration: 10 by 7073 Page 3 of 4

Calibration Adjustment: Irtemal Cafiratan
3. Departure from Nominal Value:
Nomngl fahe e Virue Average Padng. Carfeiiom ety Cimerdge Factor
{ ) L9 La) {og.} i+ g 3 i
Uit 0.00020 0008 00009 0020085 2m
[ 101080 0018 10,0000 OGS 0
(10 0020t .02 1,000 L0085 200
3 105050 s 1,000 L{0RS am
(8] D 01090 00000 L0085 )
¥ 02001 1200 1000 LOCO0NS im
0.3 0,500 05008 1.0000 LO00HY 2
L 000 100 10000 na0008s 2m
2z !.M 2.0000 0.0000 L.00008S 2m
| 200503 1000 0.0000 LC0087 PR
5 500082 spe | 0000 LO0HT 2m
1t 101K 1050 T 100088 2
0 20.00003 20,000 0,000 L0005z m
n 00004 300000 00000 L0005H 2
'] LT O 0. 0000 Q00041 X
45 4500004 450081 .00 an0rh am

FACR017 Ravidion: 01 Cute! 200865

P Insue Rt

Calibration Report

Certificats No.:  2302817-001-01

Equipmest: Electronic Balance Wanufactureri METTLER TOLEDD
Modal: TSI Resolution: 0001 §
Serial Ne.: C1I7EII043 B0 WO LALWAS.017/750H4

Capacity: 220 o

NSC-TIELTIR 17028
CALIBRATION 0081

Date of Calibration: 10 M 2073 Page d of &

Calibration Results:  (Continued)
Lalibraticn Range: - 2009
Calibration Adjustmant: Tnternal Calibration
3, bepartura from Nominal Value:

Crrection Uncetainty Civerage Factor
o] L.g3 L9 ) (5 B {s g1 £
s 5200003 50,0000 0000 500018 200
58 550005 550000 090000 100013 a0
2] 50,0004 60 0000 0.0000 p.mﬁ 20
L3 A5 0000 SO0 00000 100511 200
n 000008 ool 00001 100013 240
™ TE0000 F5.0002 00001 1:00013 rau]
o 0037 B 00001 L P
55 5000 b5 0002 0000t 1,00044 i
= 2000010 a3.0007 000} 100315 240
10 10007006 100,050 L0001 100016 20y
130 13000005 120.093 20001 R 208
150 150 150 000 D000} L0 260
00 00016 00.003 Aot 100008 40
The meported uncertainty ¥ utiples £
providing & leved of conficence of appromately 95 %,

FC5043 Ririgian: O Teta: 20.04.45

TE LOGY TROMOTIHIN A3
EORPOURATE SERVICES &

A PRTEANAK AN I
il

WAL T T TR
CALIRATN #08

Cort, No.: 23TM2449
Page: 1of3

Certificate of Calibration

Equipment | BOD Incubatar

Manufacturer ; Ao

Madel uc413e0

Serlal Na, : 13URCAS(13201

1D No. : UAE WAO 1572861

Submittad by - Lnitizd Anayst and Enpineerig Corssitant Co, Lid

3500 Udomsuk 41, Sukbunil Rod,
Bungehek, Phrakhareng,

Bangkok 10260
Location : Letx Floar 2
Recelved Order 15 Febreunry 2023
Calibration Date ; 18 Fabrunry 2025
Ambient Tempemture ; {82103
Relative Humidity : (50 £:30 ) %
Callbrated by - Preacha Hiahib

Approved by : % .

Anoroved Sonaiony

[ ) Pomthippa Tameyalul
[ ) Males Butkrues

[} Suwet rrijal

lssue Date © 24 February 2023

Thie Ui tamtlios-are e s confibenes ottty of wpprisinamedy 455

Uncontrolled Document.

Equiprmant BOT incubator
Condition As-Received :  Usad tom Page :
Refarenge : 2302-029T70C-1
Procedurs Used -

Calibation were condustad using calibraton CP.OTo2: irig o diract

Cartu No.: 23TH240
20603

method with Dats Acg which e o with Deigctor | RTD:),
The lemperalure scale used was based an ITS-20

Conditlon of this result of calibration

1. Referance standard ingtrumant-
Instrumeant Mode! er Cert. No.
1 ) Diats Acquisition DaETRA MYSPIAT1 22LMma3

2. Thes cerlificate s valid-anly to the ilem calibrated on daie and piace of calibration.

3: Thiz carfification Is traceabéa to the Intamational System of Unit.

Result of Callbration :- () Withouwl Adjustmert

Function of BUC* © Temperatura Saurce

Oue Date
02 Jul 2023

Freah air sotting - Mot Availzhla Enviranmant during calibration

~ | Beginning Finishad

d i Tamp. (€ ) 2 Ell

HEL HUmd, | % | B3 i}

AC Supply { Valt | 20 220
) e Ref, Std.

Pasition © 1D Na.:
73 1 FTR1BRTDRN

2 1BRTD-2/2
W 3 BRTC-20
Probe Is 2 of Chamber : 4 BRTD-24
8= 0w em D= ez m 5 BRTD-2S
b= W em W= 12 = B BRTL-NE
g= 10 om H= 12 ™ ¥ 1BRTD-2T
Copecty= 088 m? 8 SBRTO-2I6
2 ey 1BRTE-2/3

Mgl

Uncontrolled Document

a saanred




Equipmant - BOD inmibator Cart. Mo.: 23TMIAS
Condition As-Received ! sed lam Page: o053
Reference : 2302-02870C-1

Resuit of Callbration - 1) WWitmous Adjustmesi

Function of UUC* : Tempesatue Sourve
Frosh air setting : Mot AvEilzte
Callbration uuc* uuer Temparature Temparature Dverall Coverage
Polnt Seiting | Reading stablllty unifgrmiy Variation | Fastor
| () (] (te) (e) G [0 x
|__=00 210 184 032 0.57 10 060 z
W dT ]
Point Pasition
Lc| i [ & [ 3 [ & [ % T & | 7 | & [ afery
20.0 2boss | 12916 | 20386 | iee7e | 10e75 | 19036 | isear | sear | imaas |

Average™: The average of 30 values in eack posdion

Tamperature stabllity : Gna-hall of the greatest i iferance of at any. ore senant
Temparature untormity 1 The mawmum difference of measured lempesatures 8l any senwors and the meassred
termpersirg at the referenes location. which are obseved ol he same 5mo or stas close an obsenvation fims &k
posaible to the | patiurm ar = within the chambe: under seady-stae condilons

TECHNOLOGY FROMOTION ASSOCIATION (THATLAND-JAFAN)
CRPORATISERVICRS 51 EOUIPSTENT CALISIOVTMOS AND TESTING SERVILES
3404 FNTTANAKARK SO 14 0 BANGRDK 1250

WACTIBLTRE I

TOL AR

Cert No.; Z3TM3T5

Page: 1ol 3
Certificate of Calibration
Equipmant : BCD Incubstor
Manufacturer ; ARCO
Model : UR-13200
Serlal No. : -
1D No, © UAE WAD 01812551
Submitted by : Urited Anaiyst and Engiseenng Consutant Co. L,

3 Boi Udomsek 41, Sukhumvit Road,
Bangehak, Phrakhanong,

m
m
Capacty= 088

My,

Uncontrolled Dpcurpent

Owverall Yarfation : The Diferance of the masmum and minimum i ihrowghout Bangkok 10200
UUCH © Unit Under Callbration Location : Lab Floor 2
Mote | Tre reported uncerainty of measuremant was: Inzluded stability and excuded wndoemity
The raporied uncartainty of measurement was based on o standard unoertainty mullipled by 8 coverage ﬂnrfel\m«_i Ordar 1 J\pr!I i
tactr &, providing & level of confidense of sppeaxdmataly 85 % sttt Hafe 12 pan 203
Ambient Temperature © (28:10)°C
ol Refative Humidity : (E1 230 %
Callbrated by @ Krigds Malea
Approved by © %lb. -
Approved Signatory
{ ) Parthippa Tameyakd
(/] Males Buiknisa
) S dmjai
issue Date 24 Apil 2023
iy,
Uncontrolled Document Uncontrolled DgoOmB
a 1148512
Equiprment ; BOD Incubator Cert. No,: 23TMETS Equipment ;. BOD Incubator Ce No.: 23TM375
Condition As-Recetved | Used bem Page: #atd Condition As-Recelved ; s Hem Page: Aoy
Raference : Z3D4-M5E00C-7 Refarenca © Z304-015600-2
Pracedure Used - Result of Cafibrafion :- { *) Without Adjustmenl
Galiteation were using pracedue GP-OTOZ according 1o direct Funchion of G Bttt
method with Dats ian which with Rk Te Detactor { RTO ). Frash air setting : Mot Awallable
The tamparatre aeale asd was based m [TS.00 Calibration | uUCc® uuc* Overall
Cendition of this result of callbration Point | Satting | Resting|  stabliity uniformity  |Variation| Factor
1. Refarnce standard instument ("G (e | t4) (£°6) 1) ey k
Instrumant Model Sarlal No. Lot Mo Due Date 200 200 [ 200 048 042 GE 2
1} Deta Acquisition 340728 MY580023411 22LM1ES 26 Moy 2023 Me 1)
2, This corbificate iz valid only 1o the item calbraled an date ard place of calibraton ‘Paint p,._,‘.;m
e gy S e e ] e
- Result 200 | 20000 [ 20,470 | 20265 | 20083 | 18748 | 19704 | 19920 | 20181 | 20020 | 066
Funetion af LG - Tomperaturs Seurce
Fresh ak setting: Not Availabie Environmant during callbration Avarage!z Tha avsrge of 30 valies'in asch position
Finished ~ Temporature stability : Dre-half u!'Ihe Qreats! maxinuem Fh'faenr.\x.a of measured temperaiure # any. one Sensor.
Tomp. { © ) o 27 ¥ i ity : This i i ol al Bny ssnsors and De messered
f |REL.Humid. %) o2 45 Temperatire al the referonce location wiech are observiad at tha same timae or &t &8 close anoobservation time as
2 . [AC Supaly { Vil | Zin 720 passibie 1o delermine the lsmperature patiern or homagensity within the chamber under staady-stats canditions
& & Owverall Varlation | The Difiarance of tha masmum and minimum 1 5
] o Ret. S, Uuee @ Unil Wnder Catibration
Paosition ; e Mole © The repirted uncernty of moasuremant was rcluded stabilty and excluded dnifarmity -
i 1 20RTD:2H Tha reperted uncertairty-of messurement was besed on a standard uncestainly mullipied by a coverage
2 20RTD-212 Tastet K, previding 2 level of confidence of approximately 85 %,
3 20RTD-213
1 20RTD-24 ~a0a-
5 2ORTDE
L} 20RTD-2E
T 2ORTL-2T
Probe installation Details: Dimension of Chambar : .3 ke
a= 10 om B= ta m 8 (=t 20RTD21
b= 0 e W= 1.2
txr W e H= 1.2

Tal, .
Uncontrolled Dpcurment
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Mainterance provides factory recommended senvice for your analytieal
Instrurnents to assure relizole operation and the acduracy of your results

Uellvered by highly irainedand certified servige engineers using genuine Aglkent parts-and
supplies, Agilent Preventive Maintenance provides what you need fo reduce unplanned downtime
and keep your sysiems operating & thelr peak perfomance.

This checklist is used a3 a guide for compleing the preventive maintenance tasks: A sighed copy
of this checklist is provided for your recards

Fevisioe & Lt 2 Sy B2 5
Dot Hornber, GA01 450075 pa 1otk
 Aigheon Trenloiiin s 527

Agilent

nmsliauqu

Agilent
Hgitent 5100, 5110 Pravgritive Mairtenance Thecklist C rU SS l.ab

Frome gy 1 Duemarg

Introduction

Customer Information
»  Customers should provide sl necessaryoperating supplies upon request of the engneer
s A custormer representative should be avallable to the engnees whils performing the greventive

maintenznes procedurs. Custamers ae responsible for regular maintenence and are
cnoouraged to.oboerve the sorice representative

«  Any parts not included in-the Parts Lsta sention of this document are not part of the
recarmmanded Praventive Malrisnanes servica ror are thay indluckid in the price of thie
SEMViCE

o If agystern requires the use of extra or special procedures andfor parts forthe maintenancs
service, then these must be ardered separately 2nd charged as a repair, which may incur
additional costs

»  Forcustomersusing HE applicatiens, theinstrameni showt bs relurned 1o its. standard
samgle introdoction system

aued 24 Jonuary 2522
4E0075

5 Fage £ i 1

Agilent
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Agilent
Sgilertt 5100, 57110 Provertive Mairtenance Chacklist C rDSS Lab

Freant et 40 Mhacrens

Important Customer Web Links

zess Agilent University, wsit hitps/www agilent com/srasstab/university/ to lear about
i DpUons, whi Tk ondire, CRISSoar and oneile oelivery, A raning specialist can
workdirectly with you tohelp determine your best cptidns

«  Taaccess the Agilent Resouree Center web pa
aplentrescunces The following information

, visit hitposfwn sgslent comien
topics are availabl:

Sormple Prop and Contairment
Cherrical Standards
© Analysis
Zaryipe and Suppart
Application Werkfiows
«  The Aghent Communlly is an eccellent place 10 pet answess, collshorate with others aboul

applications and Agilent praducts, and fnd in-depth deouments and videos refevant to Agilent
teahnotogies: Visit nttpsf community aElent cemdweioome

« Videcs about specific preparation requirements far your histrument can be found by
aearching the Agllent YouTube oharmel al bilps/ Swwn il e el

+ Needto place a service call? Fiesible Repair Options | Anlent

Reviiton AT2 lasisd 21 Jarisary 242
Docurmies b, 14T Pagedat Vi
& Agglem TEsnraiagies, g, #

w@nesblimugy

Agilent
Atyiant 51005110 Freventive Mamtsrnancs Chisckdst CrU SS Lab

Fmamirwigh m Oumes:

Service Engineer’s Responsibilities

« Cantect the customer and ensure that &l necessary supplies are avadable befone the
ﬁlE‘tL"\li\'h‘ imantenance visit

+ Dnheselect those pages that reste 1o the system or module being serviced
s CGomplete empty fieldswith the relevant information
» Camplete the relevant checkbokes in the checkiist using sithes & "X or tick rmark "™

«  Check "Servica not applicable® check baves 1o Indicate sevicasfasks nat delivered. g%
appropriate

« Gdmplete the Preventiee Maintenance szryices in the mast logical order refevant tothe
Indrvidual systern service in the order of the fasks hsted.

= Complete the Service Review s=ction together with the customer

o Complete the fields for page numbers at the foot of eo

entad page

v Add ralevant gage numbers to selected pages and compiete the fotal number of pages figldin
tha Sérvice Completion-saction

»  Askthe customer to sign the Sarvice Verification secticn including the ‘s and your
signatura.

Page Tl 1o
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From it o Dtz FitunIraight tn Cutmes

Aglent 5100, 5110 Preventive Maintenance Checklist

Instrument Maintenance Preparation

ﬂ Discusz any specifio lssues with the customer before starting

System Information @ Review the instrument logbcak for recarded probiems and commients:
iﬁ Save nstrument control settings befdresianing the proceduse.
1 g;;le this how if an Instramient canfiguration repart is attached instead of completing the | Paraya general inspection of the system for ceanliness
= # Cheatfar proper installation of parts, assemiblies, sensors el
| """‘““" 5 ol sne vpy 1Y -0ES [ﬁ Cheece eyzstar for regured Installstion of compananta and Implementation of Servics Notes
| Instrument System Site and Location | OB # cheot for required fimmware/scftwars dpdates and venfy with customiers i they wedld ke

them installec
Far HF application sysiems, if standard sample introdiction system was not installed, ask the
custorner ta listall i, 91k

Ask the customer to remove ary samples from the ICP-0E8 samgle ntroduction ares, suta
sarmpler or around the ICP-0ES

B. O

| List Systemn Component Product Numbers.  List the Serial Numbers of each Componant
¥ G wf f o 3060Y

2z
a
'

m

ICP-0ES Configuration Tablk Circle the type of write in the type if other

Nekiar Ty Seaspray{Qratieb)Cornkal | othie

Saray Chamiser Cweloni smuﬁg@m Othar |
Torgh Radial @DI?IH

Tarh Tyge e Prese{Zemi

gl Fully T kit | Gt

Injoetar Bismter 2 (Carmen) 1 38 | B
Iryeetar Material l;e:rnm: j Qines

Favisler AL sl 7 Jareay 2022

Cocufre Hitriee G801 90075 e T ot W ' Agilel’lt Gaurert Mimber BRI 480075 Fagek ar i Agilent
& Aglant Technologins, nc 2007 by @ Al Testihobigies, no, 2022
nmsliauqu enatliauqu
ilerit il
Aqplent 51005170 Preventive Mairenatce Ohbeklist CF&SSLab Agilent 5100, 5110 Prevardiye Mainterance Checkfist C?ﬁénéLab

Frin g 2 Dutsars

From brmigh i Uememn

Preventive Maintenance Procedures

R d Pre-PM inst perfi
‘J{ Rizh Instrument Performance fest
h Record results in Instriment Perfonmanse Test Resulls Table - Prah

Clean and inspect ICP-0ES system

A Lookfor any dbwvious éxtemal damage o problems
Inspeut waier cooling hoses, gis lines and power cord for excessive wear or damage

M Perform a general intermal inspaction af the system for excessive dust accumulation, clesn 1
NECESSary

Iﬁ Inspect sampk introduction components and recor any required maintenance in the Service
Enginger Cormmients and naiify 1he custamer asthe required actichs requised

o Recod the sy et OperEting conditns in e 1GF-0ES Staius Results Table

L’ﬂ Replece the palychramator purgs filier

o Raplana the radial pm-up‘ti:h wndow
Rapiace the adal pre-cptics window for SVOV ard YOV instruments,

@ Chack axhaust flow for the corect positive sxtraction at the exhaust duct 1o insars they mest
minimgir specifications

Ifl Heplace air inlet dust Tlier.
O Replace high capadity alr inlet dust filter slement if installzd, W%
o Remiove and clean instrument water Inlet fiter

Agilent Water Recirculator

[0 Service not applicable

# Drain canling fiujd and remave ary parteles fram the chifer reserir
o Rermove; elean and reinstall wales izt metal mesh filter || present
# Refll with Aglert Cool Claar cpating flud

o Clean the coming system Air filier and the candenadr

Pevimion & £2 Ixsusd 2t dancany 7122
Dscurment Nornber GRILA-B0075 Fac= R of 1
© Aglint Fachsloges,ing 3022

w@nesblimugy

$PS 3 Auto Sampler

I{ Service not applicable

O Power cycle the autossmaler and verfy successfil inltialization
O Ingpect ¥-and Z axis belts for wear, Replae 5 necessary.

O Clean ¥ and Zaxis shde shafs

3 Using customer's racks and the Agden| softwara move the sample prab to the 4 oitermaost
carners and rnge part, ensure that the probe is anproximately centared in the vial

SPS 4 Auto sampler

Iﬂ Service not applicable

[0 Cleap the spll ey, reck location mal, end framesand chassis with & demg soft cleh smd

diluted mild detergent,

Clean the aute sampler cover panels, it cover kit is installed, with domestio window cleaner,

Chesk the ¥-ads and Z-axis drive befts for cracks splits, damagedtesth, eicessive

frayirg, color changes or degradatian from furmes

O Check the X-acs Thewaxs & Z-axis FFC Calilks for oracks, ncorrect postioning darnaged
edges or damagsd conpectors

[1 Pump TubingReplacament. Reslace pedstaltic pump tubing, Replice all (bing thal goes
fromythe rinse station to the pump and fom the pump (o the wasle/ringe battles

O Test using customer's tray andmave the sample probeta the sample vial 1, wash val and
nrise port snd ensire that the probe’is canterad i thevial If nat use calibration wizarg and
calibrate the position,

(m |

AVS 4,6, 7 Advanced Valve System

ﬂf Service not applicable

O Repisce valvercior seal

[0 Cheet fittings for signs of leaks

[ Chesk wbing neluding sutasampler tubing for kinks or excessive wear
[0 Check high flew purnp for signs of leaks

Fevision A T2 Issuat 2FJanury TEE
Docament Namber GAO A-00G73 =oge Lot L
& Agiken Tezhreiogies, e 1027
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Agllent ST00.5110 Freyeritive Murtensnis Checkiln CF& SS Lab

From Iyt 0 Duererny

ICP-0ES adjustment

B Check positian of Zn peak, sdpust if required

M cheet Argon Rati, adjast 1o specified vaiue i required
i Perform Datester Calilation.

 Perform Instrument Calibration

Record Post-PM instrument performance

B fun instrurent Perforinanse et
M Recoid results In Instrumsent Performince Teet Results Table - Past PAL
i Forsystems wing 1P Expert version 7,3 and above, run the following instument tests

7 Subsystern Cammun|cations Test
& Al Flow
& Water Flaw
| Gas Flhws
I'_.ﬁ‘ RF Generatar
2 Gamera Test
ril Optics Test
& Nebulizer Test

I{ Record the resull in the Instrument Test Results Table

Revvigon ATZ tseued. 1) January 2022
Bagiment hmber GEO) 490075 Foged ar
& agilent Ternolayks, i 027

" Agilent
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Aglent 5100, 5110 Prvarive Maintenance Cheaklist C;ﬁlgnéLab

Friem gl D

Restore Instrument

O For HF Bpphications, ask 1e Custommer o reinstall eir sample inioducton sysiem ©E8
ﬂ Leave systernin an (diestate; orand puraing

Guidarce: If the PM servise ia performed prior to s qualifization service, ther ure the
qualification procedure as a guide for final instrument set up and checkout

Service Review

& Attach avadable 1eparts/phintocts of all tests to s documentation

E?' Record the Preventive Maintenance service achivity in the customer's records/logbook,

i Record the BM svent in the Sract Alarts Imgbnak, if applcahle

IIr( Updaie/resat instrument maimisnanos counlens a5 aparanale.

n‘f Affin the P sticker tothe syatsm or instrument ‘ogbaok based on the cusiomer's equest
Comglete the Service Engineer Comments section If there are addtional samrments

@ Rewview this service, parts replaced; andtest results ctitained with the sustormer

# if theinstrument firmware wasupdated record the details of thechange in the Service:
Engireer's Comments box. Sysiems in a compliant environsnent may need additional
documertaticn

Complete th Page with both i ineer and C ig

frvisiont 42, st 2) Jarvay 2002
Dogiimnt Mimixe, G801 4-30075 Fagear b
& Agient Teenncicgies e 2023,

- Agilent

enatliauqu

Agilent
GRS AR Bs CrossLab

Frran bright m Uresrm

Tast Reaults

Instrument Performance Test Results Table

Nate: These megsuraments do not form pan of any specificetion andare for reference anly

P P Sernaiiviy Gneck 051 M Ssosiuty Chosk

Ratial Al + Radial lals
IAREF Mt | wwisiy G 4% 4 47005 A5kl
MBSO | npeann 222053 VA5 6S 1R44L.5
1396752 ey SBR W &6 ) 56
76 401 nun S 4.0 1 Aa wa

*Axjal reaull is not appBcile for BAOTEAA BE012A4 Radial View instruments,

Instrument Test Results Table
Note; The dnstrument Testregults gre for systems using I0P Expert version 7.5 and aboyve only
Instrument Test Result
Subsystem Commenications Tast ?a-}ﬁ
_.nur Flewe ?555
Walér Flow ?8?5
S Pass
romens TS,
Camears Tasy FJ 55
EpEa Pasy
eblizar test %55

ek AT 18, 2 ey TIZX
Dacument Namber G501 490075 sage M ar 1%
© agient Tethaclagies inc 2007

w@nesblimugy

ilent
Agilsrt 51005770 Pravantive Maitendnze Cnecklisn Cr SSLab

Fren gl m Nl

ICP-0ES Statue Recults Table

Hote: These measuremenis do not form pan of any specificatson andare for ref |

Standhy Mode. Plasma On
| e vt | msas v 21603 W
| Mains Surent .04 0 A a A 5
Insturnen Tempenature 240 1 254 L
R hir Flaw {ssasarapasd) 5.0 Wz g Ha
Plasima Eihaust Tempel o Mo measirement 34 2 e
i Flare Qgiling MU LT 181 Lt
'ﬁtet Flaw Detecin .54 Lirrin o ;‘_ o E
Waiter Infel Tempersure EH R Y ‘C
Polyctromatar Termerztura T is.0 €
pres—— o s o)
Therisd Siatisizar % is6 ‘©
Argon SWFI,'_Pref!we KPa £0% 63 :;in_
Puiige S Supply Preciurst1 g %2313 kPa
Uption Gas Supply Frazssure ik kPa = kPR
MEDUE IO Pl shEasLRTEn] N _E -'*-0 U
Hebuizes E_sn_k Presayre Ho meagisment AeE 3T kFa
Flagms Gas Flow | Mo measuwement WAy Limin,
Auxibary bas Fiow Mo meaguE e _P'\_g: Lémiltn
F Fowee 1 demessveme | woa 4 u
RE SuaplyGurrent Mo mesauement & 333 A
R Supph Voltage | Mo messwement A5 A g\ W
*1 If opnen Installzd
Iy s oo " 1% Agilent
G agiern Tesnologea Ino. 022 £
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Agilent
dgllEnl 5100 57710 Prevenive Malmeninos Checklist C rU SS La b

Frimn ight s (et

Consumed PM Parts
Product or Model#  Guantity
Paft Desiption Pait Humbel where used ‘Consumed
gh= [oerer e CEOVGR, CAOTTA,
Aol Pre-ipte Wandow CAOTTAEIT CAOTAA/GETTEN L)
Redisl Pre-Optie Windew GAO0-GEATE Al !

Agilent Watsr

fon Ciock Clea Costart Fuit 904037 i A
Purge GasFilter GEO10-AD138 Al 3
Alrmlet filler 80005802 H A
Fegh Gapacny Air Filler G016 Optiong -
Ronar sesior 67 gort valve for AVSST BE4G-A0002 GRADARGRAAS -
Rotor sesfor 4 port valve for 4454 GEAHE-60007 GEARIA -
I;!::a sobation tofinge statan LSmm id « a4 nan ey S 4 =
Biirb conretor 2 5mm-T Smimig GHEA10-30724 EFEL =
PYE wasts tohing8mm od x Smmid 2m G401 P5d -
Additionat Parts may be recuired fram enginanr's stock
X gxig drive beit 5470047500 &s3 -
2 axia drive belt EA1004 7400 P53 -
purnp tubng, PYC SelvaFles, 3 rnedanan g 53

Consumed Parts Reference
{Purchased by custemer, not included as part of PM)

[l Sectien Mot Applicable

1 Froduct o Madeldt Quantity
Part Description: Part Number where tsed tonsumed

Agilent.
Aglet 5100, 5110 Praventive Mamtanance Checklist C rOSS Lab

Fram lewght 1o Dusoms.

Signature Page

Service Enginser © (optianal)

If there are any specifio poinis you wish tonote aspart of perfarming the insaliation o other
Iems of interest far the customer; please write in s box

Service Verification

Servier Recyest Nurmber Date Servicy Complelnd

60063320 W WMoy 073
Corvice Engrneer dams Eyminrmer b

Rewasuoim 5. Aphoin On'kﬂﬂz
Sarvice Engined Sigraturs Custamer Sgnaturs L

Kanwakom S A‘:‘mn On ﬁﬂa
Total number oFpages in This document

i3

AL Estund) 31 vy S22 py =
ange War 14 Tocumant Mirmber. GEDI e thor "':::"" Agllel“
B Ao TRsnniogies, N L S

nmsliauqu enailiauqu
Report Summary Resolution Test Pass
Instrument kiodel Agilent 510015110 VDV ICP-OES Element Wavelength  Specification  Width
instrument 19 G801 1AGEDIEA N {174.213 nm) 5840 5.2
Instrument Serlal Number MY18030001 As (188.580 nm) 5820 612
o Mo 28 © {193,027 nm) 1150 831
= T se2 Mo (202,632 nm) <820 635
i were Cr (206,158 nm) £13.40 B9
By Kanyakorn 8. Zn (213,857 nm) <870 564
Test Completed On 111132023 9:18:24 AM Pb (220,353 nmi) 58.50 .06

Co (228615 nm) 1720 1188
Result Summary Ba (230,424 nrn) =940 T
Subsystem Communications Tesl Skippad Mn {257 810 nm) =1330 946
A Te s Mn (260,568 nm) £20.30 1418
- ipped Cr (267.716 nm) 51100 801

\Wiater Flow Test Skipped Cu {324 754 nm) 52500 18.89
Gas Flows Test Skipped Cu (327,385 nm) =14.20 11,28
RF Generator Test SKipped 5¢ (338,071 nem) 53350 24.48
T Skippod Ba (455.403 nm) =44.00 33.62
Sofea st s Sr (460,733 nm) <36.00 1737

bped Ba (493 408 o) 536.00 2547
Advanced Vaive System Test Skipped Ba (514,171 nm) £42.00 2543
Resolution Test Pass At (B75.283 ) 574.00 60.50
Sensilivty Test i K (765 431 nm) < 80.00 65,33
Precision Test Pags

Page 1ofa Page 2 of 4
v v
w@nesblimugy nislimugy




Sensitivity Test Fail Pracislon Test Pass
Radial Radial
Element Wavelength  Specification  Method  Ratio Standard  Blank Element ol Specii \;Iu. -
A (188.980 rvm) 2460 SRER 1420 8545 “r A5 (186980 nm) 5260 122
S (196.026 nm) 2410 SRER 1088 9374 675 Se (108,05 Pr S 078
Zn (213,857 nm) = 14210 SRER 41803 443725 118 Zn 213857 o <Ak 63
Phb {220.353 nm) 2480 SABR 2138 25213 125.4 Pb (220368 o) w350 035
Min (267 610 nm) =3518.0 SRER 138610 2TBEE1T 4166 Mn (257 510 nm} =150 0.45
Al (386,152 nen) 234 s8R 121 522687 39943 1206182 nam) <150 037
Ha (493,408 nm) =340 s8R 1858 22043728 122800 Bt —_ s
K (T86.451 nm) 18 SBR 80 1074014 118787 X (765481 nm) <150 033
sl Akl
Element Wavelength  Specification  Method  Ratio Standard  Blank i ..
s (188,880 nm) 22080 SRER 1894 22850 1205 Vaiue % RSD
As (188 680 nm =150 083
Se {196,026 nm) 2158.0 SRER 1887 26137 2338 ¢ ¥
e (195.026 nm, 5150 087
2n (205.200 nm) 22340 SREBR 8050 101584 1230 ¢ h
Zn (206.200 5150 059
20 (213.857 m) 217430  SABR 68499 1357606 3905 { )
Zn (213,857 5150 0.6
©d (214,438 o) 242270  SABR 55878 928213 2738 tz m""'l
Caf (214,435 nm =150 oto
Ph (220.353 i) 23200 SRBR 4543 101112 4811 f !
Ph {220,353 nm) s150 038
Win (257610 nm) 2106250  SRBR 272853 11261181  1697.0
Mn (257610 =150 088
©r (267 716 nm = 10480 SRER 304832 1448753 13920 n )
Cr (267716 nm) 5150 088
Cu (324 754 nm) =190 SBR 492 3414897  ET9BZ
Cu (324,754 nm) s1850 088
Al (396,152 nm) 280 SBR 1486 235315 150438
152 1 i
3 (483,400 i) 2000 SOR 1030 63511013 45500.9 FLRIEI2 ik S 053
B {453 408 nrm] =150 088
K (786 481 nm) 2240 sBR 2 MATONEZ 44817 a i b
K (786 481 nm) =150 113
Page 3ol 4 Page 4 of 4
mnmﬂﬁmuqu lanay blmuqu
Report Summary Resolution Test Pass
Instrument Model Agilent £100/5110 VOV ICP-OES Elemar? Wavelinglh - Speciication. Wi
(i AT EA N {174.213 nm) £9.40 Bo2
nstrument Serial Mumber MY1B030001 Ae fIEATR0 e S a.0a
i £ (183.027 nm) S1180 833
Softwara Version 7.3.1.9507
’ Mo (202,032 nem) 2820 631
Frni R a2 ©r (206.158 nm) £13.40 898
Tested By Kanyakom § Zn (213,857 nm) 5870 873
Test Completed On 1111342023 11,10:02 AM Pb (220,353 rm) 5950 T2
Co (226,615 nm) 1720 1185
Result Summary Ba {230.424 nm) =040 738
5 G S Mn (257610 nm) <1330 9.48
. Mn (260,588 nmj) <2030 14.05
Al Fewi Tk S Cr (267,716 nm) 51100 782
Water Flow Test Skipped Cu {324,754 nm) 25,00 18.84
Gas Flows Test Skigped Cu 327.385 nm) 1420 13
RF Generator Test Skipped Sr (338,071 nm) £33.50 2418
e Test Shiped Ba (455,403 nmj 54400 3328
B¢ (460,733 nm) <3600 17.41
ClnBon Teat Fass Ba (483.408 nm) 53800 2543
Advanced Vaive System Tast Skigpad Ba (614,174 nm) s42.00 2527
Resolition Test pass Ar (575,283 nm) 574.00 56.67
K E < 80
Sensiity Tost i (788 481 nm) 00 6588
Pracision Test Pass
Subsystemn Communications Test Pass
Optics Test Pass
Radial Axial
Intansity 3522064 4003312
Wavelength  737.212 737,212
Paga 1al4 Page 2 of 4
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’E;wliviw Test Pass Precision Test Pass
| Radial Radisi
Element W h it | -Flement g
ement Wavelengt Specificalion  Mathod  Ratlo Standard Blank \aue % RS0
As (188 980 nm) 460 ERER 16B6 12B4.6 533 As (188,980 nm) =280 085
Se (196.026 nm) 2410 SRER 1224 12560 a0.7 Sa (198,028 nm) =280 1.26
Zn {213,857 nm) = 14210 ERER AT00E 538701 1307 Zn (213,857 nm) =160 042
P (220.353 nm) 2450 SRBR 2380 31008 1857 P (220.353 nm) 2280 054
Mn (257 810 nm) 2 3518.0 SRER 14568.1 3183sa.1 4762 Mn (257 510 nm) =150 060
Al {386 152 nm) =34 SBR 1.5 595105 ATE1LE Al (306,152 nm) =150 oar
Ba {453,408 ) =340 SER 1708 24908356 145142 Ba (#83.408 nm) £1.50 068
K (766.487 rm) 218 SER 74 176987 140241 K (766.481 nm) <150 0.50
Astal Asdal
Element Wavelength  Speclfication  Mathod  Ratio Standard  Blank Elamsnt o P
As {183,980 nm) 22080 SRER 2145 27082 1428 Velia ¥ Ro0
As (1BE.BEO nm) =150 042
Se (105,026 fm) =150.0 SRBR 1880 az628 2559
Se {196.026 nm) 21,50 1=
Zn (206.200 nm) =2340 SRER 1088.2 127048 1353
Zn {206.200 nm) 5150 042
Zn (213,857 nm) 2 17430 SRBR 75642 1568528 4278
Zn (213.857 nm) =150 0.54
4 (214,438 nm) 242270 SRER 58473 116281.7 3044
Cd (214438 nm) <150 042
Pb {220,353 rm) 23200 SRBR 518.3 124902 530.3
Ph (220,353 nm) 5150 022
Ma (257 B10 nm} =10825.0 SRBR 299925 13088525 18902
Mn (257610 nm) <150 .54
Cr{267.718 nm) =1048.0 SRER 43666 1733434 1547.9
Cr (267,716 nm) =150 048
Cu {324 754 nm) =190 SER 483 3B1093.0 75605
Cus {324,754 nm) =150 085
Al (386,152 nm) =60 SER 156 2740205 1640B.6
Al (395,152 nm) £150 061
Da (483,400 nimj =60.0 SBR 2038 HUZHETAS 441221
Ba (493408 nm) =150 0.78
K (T85.491 nrm) =240 SBR T 17015214 41TTB
K (755.481 nm) =180 1.00
Page 3of 4 Page 4 .of 4
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Repart Summary Gas Flows Test Pass
Instrument Medel Aghant §100/5110 VOV ICP.OES Mebulizer  Aciusl Flow  Back Ausiliary  Actusl Flow  Back
Instrumant ID GAO1ANGE015A Target Flow :;?;m ;’:::e‘ Flow 20 ‘P:s:;ue
Instrumant Serial Mumbar MY 18030001 | 070 070 E i | i
Software Version 7.3.1.9507 |
Makeup Actual Flow  Back Plasma Actuad Flow  Back
Firmware Version a2 Target Flow Pressure Target Flow Prassure
Tested By Hanyakorn 5 200 200 116.00 1800 17.04 2an
Test Completad On 11132023 11:15:43 AM
RF Generator Test Pass
Result Summary RF Powar Supply Test Passed
Subsyslem Communications Test Pass RF Power Supgly (V) 147,380
Alr Flow Test Pass RF Oscifator Test Paspad
Water Flow Test Pass R‘: Dseillator Fregquency 25.843
{MHz)
Gas Flaws Test Pass Wark Cail Current (&) 44.410
RF Generstor Test Pass RF Power Supgly Current (A) 1,999
Camera Test Pass Camera Test Pass
Oplics Test Skipped Integration Time  Standard Devialion  Status
< (ms)
Advanced Valve System Test Skippad
| o & w Electronic Offset Test 1000 5.361 Pasgad
| Resolution Test Skipped Dark Cument Test 5000 0779 Passed
Senzitiviy Test Skipped Array Tesy 5 0.02s Passed
Precision Test Skipped Linearily Test o118 Pasged
! Subsystem Communications Tast Pass
| Alr Flow Test Pass
30% Al Flow (relative T5% Air Flow (relative
spead) speed)
14.00 2000
Water Flow Test Pass.
FF Waler FlowiLimin)  Camera Water Flow  Waler Inket Temperatura
(Limin) re)
1.27 081 20.37
Page 1of 2 PageZ ol 2
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DGE Serviees Coubul.
D QE SEfViCES 52 5ai Ldpruo-Wangisin 35, Ladprso-Worighin Rel., Ladprna, Ladpro, Bangkok 10230 B -
Pheas | 6 (00 332 2004, Email @ dqeservicsinfog gl comn T

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP23-007 Page | of3

Customer 1 United Anelyst and Engineering Consultant Co. Lid, (Head Ofice)

Address: 3 Soi Udomsuk 41, it Road, Bangchuk, Phraki Bangkok 10260

Location of calibration :  Labocatory 313

E : UV-VisSE

Manufacturer ;. Hitach

Model : U900

Serial No.:  2021-064

D No. 2 LTAEWAS 00612552
Recefved Date: 6 January 2023
Calibration Date: 6 January 2023
Issue Date ¢ 10 January 2023
Conditien Instrument :  Used

st
< Approved by :

Calibeated by :

s
( My Tanavwut Riigach ) { Ms. Chanthschn Samymgern |
Technical Munsjer Cuality Matinger

The cubbwstivin revub iv apgéedd unly w the wbeve raibored iem and wis imed socarse as dun ne e sl place of callestion ondy.

. [ 04 A e Il o i

s darbts Seratiry Th it ’ - {he DRI Sarvican Gt Lok

Uncontrolled QQGHmemm

DGE Services Co., Lad

pae Services %S Ladpme-Wanghia3s, LadprerWaaghin R, Ladprsa, Ladpao, Banghak 10230

Phoos : +66 (3 538 M5, Email : dqeservicesinfo@gmal com

REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2of5
Envivonment Condition :  Amhien Temperature 25 £ 35 k=
Relative humidity 55+ 20 %9RH
Calibration method @ In-house method CP-01 Based on ASTM E275-08

Certified Reference Materiaby

Matensl Serial No. Cenificate No. e dare
Absobane Sundard sct 25760 95935 22 Octaber 2023
Absobance Sundard se 25757 93929 22 October 2023
Waveleagth Sandierd set J5R0H 0iol6e 22 Ogtobar 2023
Wavelength Sandird set 25758 95015 22 October 2023

Traceability This certification is ble to the I System of Unit mointnined af Natloenl -

Institute of Standards and Technology (NIST) through Sterma Seientific Limited
Spectrsl Band Width of UUC: 40 nm.
Scan Speed of UUC . 200 nm/tnin
Scam Interval of UUC: D1 nm,

of UUC : Fi ic 0001 Abs

Wavelength 0.1 nm

Uncontrolled Document, .

LY Services Co, T
DGE Sorviees 2% Ludm i35, Ladpra-Winghie R, Lsdpai, Lsdpese, Bamghik 10290
T = =66 [0 538 254, Fnil | dgeservicesinfodigmn com
REPORT OF CALIBRATION
Certificate No, : SP23-007 Puge Jof 3
Calibeation Results ; Without adjustment
Photometrie Accuracy :
Wavelength | CRMs Valaes | UUC Reading Correction Uncertalnty Covernge factar
{wm.} (Abs) | A by} {Abs) (Abs) k
00000 o.000 (LO0H0H 00028 2.00
o L 0,575 0037 LRLAKRS 2.00
Lo490 Lo4a A0S0 oo0z8 .
2190 2181 .00 (.KR0 2.00
0.0 0,000 AL 0.0028 b4
05607 0,558 0.0027 00034 2.00
o 10247 1,021 0.0037 00035 20
21229 L1115 0.0079 00081 200
00000 000 0000 00028 2.00
i (5236 520 0036 0L.0030 200
0.8634 .96 00024 0.0029 200
19763 1L.O68 0.0083 0070 200
OL.0000 1000 00000 0028 200
i 05191 L5185 ool 0,0031 00
1.0003 1O 0.0003 00033 2.00
15987 1993 0.0057 0084 2400
D00 0000 0,000 LO02E .00
05323 0.552 0.0003 0.0030 200
0 10804 1082 “ODIT (OG0 2.00
240391 2031 00081 (LOORO .00
(000 [EEI (L0 (DR 2
&% (L5601 0.562 =LODIS (L0032 200
L0512 1052 0008 L0030 2.00
19294 1,923 0064 (10079 2.00

Uncontrolled Document..

EMQE Seeviees Co, Lad

Dﬂs 32 %ol Ladpeun-Winghin =%, Lidpre-Wanghin ., Ladprsa, Ludpeas, Banghok 16230

Services

Phine -+ {12 538 2084, Emall | dgeservicesinfofigmsil com

REPORT OF CALIBRATION

Certificate No. 1 SP23007 Page 4 of 5

Photometric Accuracy @

Wavclength CRMs Valuer | ULC Rénding Correction Uncertainty Coverage lactor

{nm.} {Abs) (Abs) {Abs) [Ahs) &

- 0,000 o000 10000 0.0050 200
067478 0,743 00048 0.0057 2,00

e 0,0000 0000 (L0000 0.0050 2.00
(5686 E61 00076 0.0059 200

o 0.0000 0,000 (0000 00050 200
0.2012 0,291 00002 00051 2,00

5% 00000 0,000 0.6000 0.0050 2400
(6448 0439 00058 0.0052 200

Uncontrolled Document...




DOE Servioss Co Lid

DoE 32 S Lo Wanghin 5, LintgtacWanghin Bl Ladpros, Ladprn, Banglok 10230
a Sarvices
Privee 466 1112 535 204, Frmnil - daeservicssindod@gnall.com e p—

REPORT OF CALIBRATION

Certificate No,  SPL-007 Mge Sof 5

Warelength Accuracy @

CRMs Vilues UUC Reading Carrecthon Unecertninty Covernge nctar
(mmi) {uan) (i) L) [
241.54 ELIE ] 074 0iE 2AM¥
179,40 TH5 000 LR L) 200
28R.70 2ER0) w70 618 2K

MNis oz .18 2K

B L) LRL il

4T E LT3 w2l Zin

5 (30 el8 200

45320 450LF T LAE 200
260,06 459.5 0.56 (413 200
536,90 536,00 .90 0,14 200
617,94 6371 0.4 200
440,74 440,00 (L] a0
#7222 4TS 2 0,18 2.00
S0 30 0,70 .18 200
$28.72 280 7 1,18 i
7460 5140 0,60 24
FB3 4K FHLG (I 24Kk
Bi463 BELD HECES 200
Ta4LIT T o 427 430 200
3 TATS 0.8 00
807,16 BN S 66 ain 2,00
HBT0 #7190 70 A1 a0

Mariark | - DD~ Ll Unids:

- HiA = Nl Avsiniie

- Thee gt e puidal andmaien) of meanesnen| | is s

whichfore e

* Indeates nos TIF acermidipd

- End of Certificate - Uncontrolled D,?(W“?..?ﬂt“.
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Milestone DMA-80 Service Protocol

SITHIPORN)

DMA-80 DIRECT MERCURY ANALYZER System

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

Page 1 wnarslupunu

Milestone DMA-80 Service Protocol
DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (15 page)

Customer information:
Company: g ludin uauunddi+ an. (aus. naj)
Department: LAB

Personincharge: | A0t NIYA WifladieEnn

Address: waugaNdY 41 ouudgynin ngunuurIuas 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number: 11030982

Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091

Software, type and revision: Easy Control Rev.

Air Compressor (if present) - SN -

Gas system pump (if present) - SN -

Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66
NQTE: aﬂglaaclrileerpenl of .lhe follcwingf::locol a filled and signed copy of this report has to be sent to

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

Page2 enansluenuny

Milestone DMA-80 Service Protocol

1. VISUAL INSPECTION

Good Damaged Corroded/Dirty

External chassis

Inside
Electric parts

PRIPN PN

Screws

2. ELECTRICAL SAFETY TEST

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

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

3. PRESSURE CHECK

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

Gas carrier Purity: J

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

| Correct | Actual | Final | Correct | Actual | Final Actual | Final |
| value value | value | value | value value value | value |
Inletpressure | 5 1 par | - - | 3tbar - - | 3bar | 31bar| Pass
Flow rate 104200 | - - | &tomm - - | 68lh | 6Uh | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing | 7 |
Silicon joints J
O-rings v
Cuvette sealing O-rings J
Gas connections J
Valves J
Sample boat carrier J
Catalyst flange J

Page 3 enanslupunu




Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

Milestone DMA-80 Service Protocol

OK Not OK Re-Adjusted
‘ Calibration of autosampler motor N
‘ Cylinders alignment / ‘
Fast ‘ Slow ‘ Normal
Speed of pneumatic cylinders ‘ ‘ J

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

vertical cylinders.

5. COMPONENTS CHECK

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

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

7. SPECTROMETER

OK Not OK Replaced Cleaned The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system
Catalyst tube J (tricon lamp)
Amalgamator /
Quartz boats ! Old cuvette type Actual cuvette type
Nickel boats °
Autosampler plate /
Gas kit accessories -
6. TEMPERATURES
Final
Correct value C::z:l value
(Pass )
If controlled by Infrared sensor | 850°C + 10°C - - Gain Offset Gain Offset
Drying/ Decomposition Cortect | Actual | Final | Correct | Actual | Final | Comect | Actal | Final | Comect | Actual | Final
furnace | value | value | value | value valie | value | value | valie |valie | value | value | value
If controlled by thermocouple | 650°C £ 10°C 650 Pass Dualcell 0015v0C 0.015VDC
36VDC - + - - | 393wnC | 39V | Pass | = 0015V | Pass
system 0,005VDC 0,005VDC
Type 1 Tricell 96v00 0,015VDC
e = system* 0,005VDC
e
i
(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for
515°C+5°C - - detector 1).
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
v v
Page 4 wnehsluenuny Page s wnarslupunu
Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol
OK Not OK
Conditions of the spectrometer J
system
Alignment between lamp, cuvette J 10. TESTING PROCEDURE
and detector It consists to run some r the performance of the unit, like:
Cuvette cleaning (glass windows, S absorbance, peaks shape, temperatures Iamp signal and venfy the proper working of whole system.
sealing O-rings...) 1) Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it
Lamp intensity J
Operation of the mechanical 2) Runblanks until absorbance value (Height) decrease under 0.0030 in cell 1
" v
shutter (if present) 3) Set a fresh and stabilized 100pg/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire
8. MILESTONE AIR COMPRESSOR (N.A.) procedure
4) Weight approximately 100pg of the fresh 100pg/L — Standard (10ng) and start the analysis as a
Maintenance OK Date last service single measurement mode
Drain (compressor) 5) Repeat five times the test
Replacing air filters (air purification module) 6) Runagain two blanks measurements
Check sealing connections S Method Caiitiration Messure
Feal Sphness || S | B |
9. PARTS TO BE REPLACED ?;
2
PN DESCRIPTION Replaced Not =
Replaced
Catalyst tube: &
6 months if the unit runs daily, z
1 year if the unit is used rarely. 2
DMA8133 In case of analyse of sample with high organic ! o
concentration the lifetime of the catalyst can be less than 6
months. 2
DMAS134 6 months if the unit runs daily v ol Links: Signal | Resllt
1 year if the unit is used rarely
DMAB195A Hg lamp tri-cell (model 2011): J
5 years
DMA8137 Hg lamp dual-cell: - _
5 years
Hg trap
70200 1year J
Amalgamator coil Now, it is possible to evaluate:
DMA8058/B 6 months/1 year or as soon as the heating is not more v
homogeneous - Peaks
Nickel sample boats (set of 40pcs)
DMA8142 2years - -
if strongly used, replace after 1 year
Quartz sample boats (set of 10pcs)
DMA8347 2/3 years !
DMAB335 Metal sample boat carrier J
2 years
SL0108 PU-tube diam. 6/4 mm for internal O2/air supply J
2 years
S00376D Heating coil for drying/decomposition J
2 years
v \l v
Page 6 enansluenuny Page 7 enaslumunu




Milestone DMA-80 Service Protocol

= *= 05331

LE ||| Wae=200s

1) I 2= 0.0106
Wia=5608

“F T
5“.::58.?093 Z 1 Q’:'lﬂ.gﬁ R

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

- Results

R R .,

il 100,200
Stability10ng M 0250 1,000

T3

&‘ Smbilly10mg 01000 o 04831 99095980651 10000 [Z]
2 suiltylong 0100g v OA9ES 90004909535 10000 [E]
13; Stbility1ng 0000y~ 0.490) 10.059 100587 1.0000 [T
1oy Sblityiong 010005 v 04979 10,022 100.221 10000 [T]
5 Stbiliy1ag 01000y~ 0.5031 10:160 101802 1.0000 [E]

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

Milestone DMA-80 Service Protocol

I A0 G0 50 100 120 140 160 160 200 220 290 250 26D
T [B

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

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

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

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

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

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

11. FINAL REPORT

« The relative standard deviation (rsd) is < 3 %. . . All screws inserted and tightened J
*  After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*). ;
(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never Alltubing sealing connections checked, dleaned or replaced and tightened
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly " " J
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise All heating elements are working
other blanks (more than 2) might be necessary. Sensors installed, checked and tightened v
- Temperatures & signal profiles . ) J
Safety devices (thermo switch) fully checked
All cooling fans are functioning !
Testing procedure successfully passed v
Necessary tools available at customer’s site v
Last revision of User Manual available at customer’s site !
Advised customer about care and maintenance instructions !
v v
Page 8 wnehsluenuny Paged wnarslupunu
Milestone DMA-80 Service Protocol =
IHTISTR
Remarks: Reguest No, 25-66 / 0323 MTC. ACL.No. 387 / 66

Working hours of Service Engineer

Service Engineer Name Signature | Date
Fwiiadu Hdued awiadu Taued 17-11-2023

Laboratory Manager / Operator
acceptance signature:

Page 10 enansluenuny

CALIBRATION CERTIFICATE

NOMENCLATURE : L Afomic Absemtion Spectrophotometer “Aglent Technologiss™
Modal AAZAOFS, Serial No, MY 13160001
2 Warking standard solution *Inormnic Ventures™
Mult Analyle Custom Grade Solution, Lot Mo, SZ-ETnasil
SUBMITTED BY : United Analyst and Enginesring Consultant Co., Ltdl
3 5ol Lidomeukt 1, Sukburmv Road, Bangehak, Prakancng, Banghok 10260

CALIBRATION PROCEDURE | |, Performance Verfication of Atcrmic Absarption Spectmphatorneter
(W1-500-02-30)

1, Estimation Uncertainty of Measurement in Analytical Chermstry [OP-513)
CALIBRATION RANGE:  002,0.10,0,30,3.50,0,70 meyl 4t 228.8 nm.Cd, 0.10,0.20,0.30,0.36,0.70 mel at 3579 o Cr,
0.05,0,10,0,30.0.50,0.70 e/l 3t 328.7 o, 0,10,030,0.50,070,1,00 me/l at-289.3 nm;Fe, (0.20,0.50,0.70,1.00,1.50 my'l
al 270 P, 0.05,0,10,0.30,0500.70 mierl 4f 2795 nm W, 0.10,030,0:50,0,10,1.00 mad. at 2520 nmin),
0,0%,0,10,0, 30,050,070 me/l at 2139 nman
CALIBRATICN DATE - 2 February 2023
REFERENCE MATERIAL : Traceable to WIST “Caro Frba®, “Panfieac AppliChem®
Codmirm Lat No. 1852457, Chromium Lot No, 1765249, Copper Batch No, TIITO9HA, Iron Batch No, 1260874,
Lead Lot No. 1227873, Manganese Batch No, TI09I2BA, Nickel Batch No. T270178A, Zind Batch Mo, TE201208
AMBIENT CONDITIONS ; Termperature 22 "C  Relative numidity 58 %

The Atomic Absorption Spectrophotorretsr has been calibrated against Reference
Material tracomble to Mational instilute of Stardands and Technology { NIST ) by Jhe s
Labaratory, The results are atiached herewith

al Cherrisiry

Catbrated by 1.2 el A .
{ Mr. Danai Srithongsum §
Sel
e 2
2. Aetipal Acting Director of Analytical Chemistry Laboratory
[ M, Atipat Ratana | Ref. 201526601 2600366001

Issued Date : 15 Februsry 2023




Request No. 25-66 / 0323 2/5 MTC. ACL. No.'387 / 66
2. Precision
Bl Cone. Asartrance Ave | sD %121
{ma) Al

COE | .008S | G006 | 00090 | 00089 | 00089 | 0.0090 | C.0086 | 0.0092

0.0090] Q0089 | 0.009 | 0.0003 | 288

od 030 | 00993 | ¢1004 | 01007 | 01004 | 01004 | 0,095 | (o997 | 0098

00799 | D0%96 [ 0106 | 00005 | 045

(70 | 32236 (239 | 02244 | 0,229 | 0,2243 | 0,2233 | 02235 02251

02251 | (L2340 | (.22 )| 0007 | 0,33

0,10 | 0,0088 | 0O0AT | 0.0094 | 0.0085 | 00085 | 0.0091 | 0.0099| 0.0095

T00TA | 00085 | 0.009 | 0.0006 | 7.25

r 0.30° | (0257 | (0265 | 00255 | 00270 0.0265 | 0.0256 | 0.0261 | (02a2

0274 | 0022 | DAZA | D.OGG | 2.25

070 | (05T (0590 | 00580 | 005746 | 00578 | (05TH | 00553 | Q0599

005861 00594 | 0058 | D.0009 | 1.51

0,05 | 0083 | G008 | C008d | L0075 | 0:0065 | 0,008 | (0081 | 0080

[ MO0 | DODRZ | Q008 | 00005 | 5.45

Cu (30 | 00a50 | 00944 | 0.0426 | 00429 | 0.0635 | 0.04%2 | 0.0M26| D0aa1

00927 | 010434 | 0,043 00006 1,41

070 |0.0981 | ¢0992 | 0.0%90 | 0,0997 [ 0.0977 | 0,096 | 0.0990| (0982

| 00988 { DO9E0 0099 | 00006 | 0.65

010 |a.0108] eoto | 0.00a7| 0.0100 | 00067 | .00 | o010 e.ooe2

10034 | 00100 0.010{ 00007 | 7.53

e 0,50 | 00056 | 00462 ) 00450 | 00444 | 00850 | 0.0855 | 0.0455) 0481

00486 | 00444 | 0045 )| Dpooe | 1.27

1.00 | .0900 | COIOE | G085 | (L08TA | 00873 | 0.0901 | 60876 | (0886

008791 00%01 | 0.083) D002 | 136

G20 | 00093 ) Goose | 00100 | 0.0102 | 0.0104 | 0.010% | 00102 | (G103

0.0115] 00117 | 0010 00007 | 6.85

Pb 70 ) 00304 | GOA36 ) 00334 | 00328 | 0.0338 | 0.0344 | 00336 | 0.0331

D033 00350 0,034 | 0.0007 | 202

150 |aaros| aovie | ouoros | 00713 | o.oess | o.ovis| ooTia) agmis

DONS]O0T1I%] 0071 | 0.0006 | 0,50

.05 0.0115] 00130) 00191 [ 00137 | 00135 [ 0013 | 00124 | 0133

00124 Q0130 { 0.013{ 0:0006 | 468

Mn 030 |0.0709 | G0700 | 0.4714 | 0.0704 | 0.0700 | 0.0704 | 0.0714 | L0608

00694 | 0OT00 | 0.070 | D.000T| D86

U700 | 01659 | 01633 | 01646 [ 01638 | 0.9646 [ 11614 | 0.1632| 1610

(L1636 | 01652 0.163 | D004 | 083

040 00114 aM0sas13foonaloomo| oo e’ ao11z

0107 | 00117 | D.011 | DO0OA | 3,45

Hi 050 | 00509 | 00517 | (L0508 | 00502 [ 0.0517 | 0.0516 | 0.0516| (05235

00518 | 00503 { 0051 | D.0007 | 1.36

1,00 | 00907 | 01008 | 01006 | 01006 | 0.09%6 | 00956 | 01007 | D.1000

04013 00099 | 0100 | 00006 | 056

005 | 00515 | 00300 | 00322 | 0u0sd | 0.0329 | 00317 | 00E13| 06319

00308 | Q0311 | 1031 | 0.0007 | 235

2n 0.30 |0.1705] 01728] 0.1688 | 01493 | 00711 | 04704 | 0:1704 | 01707

04708 | 01688 [ 00| oo | orn

030 | 03550 | 03572 | 03508 | 03560 | 03599 | 0.3550| 0.3575| 0.3552

03578 | 3575|0356 | 0.0011 | 0,31

Continue 3/5
INDUSTRIAL METROLOGY AMD TESTING SERVICE

LCENTRE
Tt

Request No. 2566 / 0323 1/5 MTC, ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Lavel
Eament d Cr Cu Fa Phs Nr Hi Zn

0oz 00000 (10008 000N | -0.0009 0.0021 00016 | -0.0022

oDois | 00006 | oooos | ooooe | osecta | oooote | ooobe | aqem

00014 00004 00080 | -0.0000 0.0015 roooe | -00004 | -0.0015

00021 | 00008 | 00013 | -doowo | omos | cooos | -oocoos | -o.0004

00020 | -0.0012 | 00004 D.0063 00004 GO0 | 00029 -0.001

oooet | -ooott | 000t | oomd | ocoos | cooos | -ooooz | -oo01y

aomtd | -tooos | oo -0.00:5 0. 00067 00001 | -0.0014

oppzd | 00012 | ooood | oomz | ocose | oooos | ook | -coois

0011 00002 | 00015 | -0.000 0.0004 LO0oR | -0.0003 | 00017

Ansaitance 0ooir | o000 | oo | omes | ool | woors | -oooos | -opoz
00019 | -0.0004 L0000 .0000 0006 00010 | 00005 | -0.0016

ooele | 000 | ooeos | oooes | w0009 | o-no00 | 00013 | -0.0086

00ME | 0001 C.001 DO | 00006 | 00010 | -0.0004 | -00017

ot | 00006 | ooon | -nomd | o | oomos | ooom | -oooos

00028 00003 O000s | 0002 | 00002 | 0otz | 00006 | -0o00n

00023 | 00012 | 00006 | -DogeT o002 000 | 0002 | -hootd

izn 00014 | nooog | ool Q03 o2 | -00m2 | 000t

ool | 0ol | oo 0004 QuOIT 00011 Q0018 | 00013

00016 | 00011 | D00l 0003 0.0007 00026 | 00006 | -0.0008

aoont 00007 | 00009 | -0.0003 OG0 (L0008 00000 | -0.0001

Averdae B 002 -0.001 0.001 D000 2,000 0.001 -,00% -0.001
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Request No., 25-66 / 0323 345 MTC. ACL. No. 387 / 66 Request No. 25-66 / 0323 4/5 MTC. ACL. No. 387 / 66
3. Trueness 3.4 Reading on f h- Iron (F=} at 248.3 nm.
3.1 Reading on wavelength- CadmiumiCd) at 228.8 nm. Herment | Standard Value of BM | Reacding. | Emor of t | Errorof Uncertainty
Flement | Stendand Value of B | Reding | Erorof Emoe of Lincertainty {migfl) Ime/lh () {46} {masi)
e/l (mg/l) i) () fmyd) LAl [L095 05 A00 = 1014
002002 o2t 0001 a5 = 0005 Fe 500 k47 0026 520 + 0,016
=} 0.30030 0298 D002 017 + 0005 14000 1.950 0,050 500 +0.029
070670 1675 026 367 + 0008 )
3.5 Feading on wavelongth- Lead (Pb) at 217,0 nm.
3.2 Reading on wavelzngth- Chromium (Cr) at 357.2 nm. Element | Standard Value of BM| - Reading | Error of Emor of Uncertainty
Elcrmicnt | Standadd Value of M| Béadng | Emerof Eror of [ {ma) gy (g} () (el
(il (ma/l {mgA) (i} {mem 0.200 Q207 0,007 350 + 014
01001 0101 0.001 090 = n00Y Pb i) 0673 0027 ELL a 6070
<] (303 0293 007 245 =002 L0 L7 L0863 553 + BO6L
07007 (648" {054 152 + 0023
3.6 Reading on gth- (Mn) at 279.5 nm.
3.3 Reading on wavelangth- Copper (Cu) at 24,7 nm. Elerment | Standard Value of AM|  Reading | Enor of Error af M Uncertalnty
Eement | Standard Yalue of f| Reading | Ervor of Eitor of Uincertainty () {meft) {mg/l) (%) (rgl)
g/} (malh i) (%) {rmgst) 0049095 0006 0,004 751 +1.005
0050 0046 L 800 = 0003 L 029970 il L0057 150 =007
Cu 0300 289 0011 347 + 0009 065930 065 0053 076 + 0014
700 0678 D026 3n = 020
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Request Mo, 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (NI} at 2320 nm.

Flerment| Standard Value of 80|  Reading | Eroc ol b Ertar of Uncertainty
img/l) o) ima) (%) img)
0100t 4,108 0003 290 £0033

Ni 05005 0.501 0.001 010 £ 0018
10010 0.987 0,019 140 #0032

3.8 Rzading on wavelength- Zinc (Zn) at 213.% nm.

Element | Standard Value of AM|  Beading | Enorof M =nt | v of Uncertminty
Tnig/t) gl ] (o) traat)
0050 0046 0.004 BO0 = 1013
#n 1500 311 001t 367 ]
0,700 665 A.035 500 = L2

Remark : The reposted unceainty i an expanded urcerainty mloulated usng & coverage frctor of 2 (k= 2)
R

whiich gives 3 level of conlidence of appaormnatily ¥

Calibrated by 1.2 s Approved by...

(Mr. Danal Srithonrgkuml
FIRTINL i7" |G D
(Mr. Atipat Fatana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate
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Milestone DMA-80 Service Protocol

DMA-80 DIRECT MERCURY ANALYZER System

SITHIPORN ASSOCIATES CO.,LTD.
451-451/1 Sirinthorn Road, gl u,Bangplud, gkok 10700 Thailand
Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510
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Milestone DMA-80 Service Protocol
DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (15 page)

Customer information:
Company: g ludin uauunddi+ an. (aus. naj)
Department: LAB

Personincharge: | A0t NIYA WifladieEnn

Address: waugaNdY 41 ouudgynin ngunuurIuas 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number: 11030982

Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091

Software, type and revision: Easy Control Rev.

Air Compressor (if present) - SN -

Gas system pump (if present) - SN -

Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66
NQTE: aﬂglaacthileerpem of .lhe follcwingf::locol a filled and signed copy of this report has to be sent to

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

Page2 enansluenuny

Milestone DMA-80 Service Protocol

1. VISUAL INSPECTION

Good Damaged Corroded/Dirty

External chassis

Inside
Electric parts
Screws

PRIPN PN

2. ELECTRICAL SAFETY TEST

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

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

3. PRESSURE CHECK

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

Gas carrier Purity: J

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

| Correct | Actual | Final | Correct | Actual | Final Actual | Final |
| value value | value | value | value value value | value |
Inletpressure | 5 1 par | - - | 3tbar - - | 3bar | 31bar| Pass
Flow rate 104200 | - - | &tomm - - | 68lh | 6Uh | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing | 7 |
Silicon joints J
O-rings v
Cuvette sealing O-rings J
Gas connections J
Valves J
Sample boat carrier J
Catalyst flange J

Page 3 enanslupunu




Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

Milestone DMA-80 Service Protocol

OK Not OK Re-Adjusted
‘ Calibration of autosampler motor N
‘ Cylinders alignment / ‘
Fast ‘ Slow ‘ Normal
Speed of pneumatic cylinders ‘ ‘ J

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

vertical cylinders.

5. COMPONENTS CHECK

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

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

7. SPECTROMETER

OK Not OK Replaced Cleaned The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system
Catalyst tube J (tricon lamp)
Amalgamator /
Quartz boats ! Old cuvette type Actual cuvette type
Nickel boats °
Autosampler plate /
Gas kit accessories -
6. TEMPERATURES
Final
Correct value C::z:l value
(Pass )
If controlled by Infrared sensor | 850°C + 10°C - - Gain Offset Gain Offset
Drying/ Decomposition Cortect | Actual | Final | Correct | Actual | Final | Comect | Actal | Final | Comect | Actual | Final
furnace | value | value | value | value valie | value | value | valie |valie | value | value | value
If controlled by thermocouple | 650°C £ 10°C 650 Pass Dualcell 0015v0C 0.015VDC
36VDC - + - - | 393wnC | 39V | Pass | = 0015V | Pass
system 0,005VDC 0,005VDC
Type 1 Tricell 96v00 0,015VDC
e = system* 0,005VDC
e
i
(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for
515°C+5°C - - detector 1).
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
v v
Page 4 wnehsluenuny Page s wnarslupunu
Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol
OK Not OK
Conditions of the spectrometer J
system
Alignment between lamp, cuvette J 10. TESTING PROCEDURE
and detector It consists to run some r the performance of the unit, like:
Cuvette cleaning (glass windows, S absorbance, peaks shape, temperatures Iamp signal and venfy the proper working of whole system.
sealing O-rings...) 1) Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it
Lamp intensity J
Operation of the mechanical 2) Runblanks until absorbance value (Height) decrease under 0.0030 in cell 1
" v
shutter (if present) 3) Set a fresh and stabilized 100pg/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire
8. MILESTONE AIR COMPRESSOR (N.A.) procedure
4) Weight approximately 100pg of the fresh 100pg/L — Standard (10ng) and start the analysis as a
Maintenance OK Date last service single measurement mode
Drain (compressor) 5) Repeat five times the test
Replacing air filters (air purification module) 6) Runagain two blanks measurements
Check sealing connections S Method Caiitiration Messure
Feal Sphness || S | B |
9. PARTS TO BE REPLACED ?;
2
PN DESCRIPTION Replaced Not =
Replaced
Catalyst tube: &
6 months if the unit runs daily, z
1 year if the unit is used rarely. 2
DMA8133 In case of analyse of sample with high organic ! o
concentration the lifetime of the catalyst can be less than 6
months. 2
DMAS134 6 months if the unit runs daily v ol Links: Signal | Resllt
1 year if the unit is used rarely
DMAB195A Hg lamp tri-cell (model 2011): J
5 years
DMA8137 Hg lamp dual-cell: - _
5 years
Hg trap
70200 1year J
Amalgamator coil Now, it is possible to evaluate:
DMA8058/B 6 months/1 year or as soon as the heating is not more v
homogeneous - Peaks
Nickel sample boats (set of 40pcs)
DMA8142 2years - -
if strongly used, replace after 1 year
Quartz sample boats (set of 10pcs)
DMA8347 2/3 years !
DMAB335 Metal sample boat carrier J
2 years
SL0108 PU-tube diam. 6/4 mm for internal O2/air supply J
2 years
S00376D Heating coil for drying/decomposition J
2 years
v \l v
Page 6 enansluenuny Page 7 enaslumunu




Milestone DMA-80 Service Protocol

= = 05331

230} Waa= 2005

1) I 2= 0.0106
Wea= 5605

= Il
a 8 21 niyf 24 237 ¥ 1 B
t=bao's L= m.z_fs e i

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

- Results

- subiliying M 100,260 1 pqog
" Seabiliy10ng 0.1000g 04331 99085990851 10000 [7]
2 subiltyling 0.1000g 04965 90004 95.0535 10000 [3]

& Skl ing 0.1000g 04976 10,022 100,221 1.0000 [T]

v
'
3_{ Stability10ng 01000 v 0.499) 10069 100557 10000 [T
v
5, sty iog 01000y  +  0.5031 10180 101802 1.0000 [§]

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

Milestone DMA-80 Service Protocol

—T4 —Hg = Abaccbance [4)

I A0 60 50 100 120 140 190 160 200 220 240 260 260
Turs [B]

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

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

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

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

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

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

11. FINAL REPORT

« The relative standard deviation (rsd) is < 3 %. . . All screws inserted and tightened J
*  After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*). ;
(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never Alltubing sealing connections checked, dleaned or replaced and tightened
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly " " J
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise All heating elements are working
other blanks (more than 2) might be necessary. Sensors installed, checked and tightened v
- Temperatures & signal profiles . ) J
Safety devices (thermo switch) fully checked
All cooling fans are functioning !
Testing procedure successfully passed v
Necessary tools available at customer’s site v
Last revision of User Manual available at customer’s site !
Advised customer about care and maintenance instructions !
v v
Page 8 wnehsluenuny Paged wnarslupunu
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Agilent 5110 and 5100 ICP-OES
Remarks: P Mai e Checkli J
Agilent Pr ive Mai provides factory ded service for your analytical systems to
assure reliable operation and the accuracy of your results, Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.
For more information about Agilent Technologles services please visit our web site using the following
TURL httpy//weww agllent, com.’ / i nit-services
Customer Information
Working hours of Service Engineer *  Customers should provide all necessary operating supplies upon request of the engineer,
= For using HF | the should be returned to its standard sample
introduction system.
Service Engineer Name Signature Date . A p ive should be to the engi while performing the preventive
mauintenance procedures,
Fwiiadu Hdued awiadu Taued 17-11-2023

Laboratory Manager / Operator
acceptance signature:

Page 10 enansluenuny

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

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

Service Engineer’s Responsibilities

s  Omly complete/ printout pages that relate to the system being serviced.

®  Complete empty fields with the relevant information.

# Complete the relevant checkboxes in the checldist using a X" or tick mark *+" in the checkbox.
= Complete Not Applicable check boxes to indicate services not delivered, as needed,

«  Complete the PM service in the order of the tasks listed,

* Complete the Service Review section together with the customer.

Agilent Technologies

Issued: 3 Pebruary 2017, Revision: 1.1 Copyright © 2017
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist

System Information

Instrument system name and [ 1ef i by
Instrument system site and location Uik ARG ao)
List system component product nunbers Lkst the serial unmbers of sach
1 TR i P R
| 2. b ORI 83 Ve~ piEeR
a 8
4, 4
5 5
&, (.
T T
E 4 ==
3} ]
14, 1l
TCP-OES Configuration table | Clsele the trps e writs fa 1
|
Nebiizer T | Seaspray {Or‘w‘.\lea J other
Spray Chamber Cyclonic Sy Pass | Crelowe Duuble Pass
Téren R Dol Visiy athise F o
Injector Dinmeter Zmm | i.-';mi_l tAmm | 0.8mm | other
| tnpctr dmeona Quart: (Eér_am:_i;w aihier |
[ Essued: 3 Febroary 2017, Reviston 1.1 Copyright 2017 Agilent Technolmging
Page2of 8 H

o

- Agilent Tochnologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

e

General Preparation

O Discuss any specific questions or issuss with he custemer prior 1o starting,

& Revlew the instrument logboaok.

O Perfonm general gxternal nspecrion of system for cleaniiness,

B Check for proper i fon of safety-related parts, as i, AENR0TE B¢,

O Check for veguired firmware/sofownee npdates anid verify with customers if they would like it
installad.

3 For HF application systems, if standard sample introdiction system was not installed, ask the
custorier to inseall i

@ Bun Instrument Performance test and recard results in Instrument Performance Test Resnlts Table -
PrePH.

O Look for any obvious extiernal damage or problems,

@ Inspect water cooling hoses, gas lines and power cord for excessive wear or dimage.

B Perfoom a genseal intennl inspeetion of the system for oocessive dust nooumuiation, cdean i1
necessary.

@ Inspectsample introduction components and record any required mantenance in the Service
Enginzer Comments and notify the castomer 5 the requived sotions mguired,

g Record the instrument opecating conditions ic the I0P-O0ES Stats Results Table,

@ Replace the pelychromator pucges Hlier,

& Heplace the mdial pre-optics window

B Rephace the axial pre-optics window For VDV and VIV instiuments,

& (Cheok extumst low for the correct positive exeraction at the exhouat duct @ insure they meel
minimun specifications.

O HReplace alr lnkc dust Mler.

@ Reptace high capacity air inlet dose fler clement i installed, W0

O Removeand clean imsirument warer inler filbere.

G8481A Cooling water system

Section NOT Applicable

Dirain conling fuid and remove any perticles from the chiller reservoir
Remove, cléanand reinstall water inlet mietal mesh filter

R fill with Polycloar cooling fluie.
Cloan the cooling syatam Alr fter and the condenser by compressed oir or vassum claner.

BodBE W

[ Issived: 3 Febroary 2057, Revision 1.1 Copymight @ 2017

Agilent Technologles
Page 3ol B 1

-p’- Agilent Tachnologies

I Mai Checkli

{ Agilent 5110 and 5100 ICP-OES

T

SPS 3 Auto Sampler

@ Bection NOT Applicable

O Power cycle the and verify

O Inspect X and Z axis belts for wear. Replace is necessary,

O Clean X and Z axis slide shafts,

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

SPS 4 Auto Sampler

& Section NOT Applicable

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

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

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

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

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

AVS4,6.7

& Section NOT Appliable

39 Heplace valve rotor seal

O Check fittings for signs of leaks

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

Ins: ent tment

@ Cheek position of Zn peak, adjust if required.

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

@ Perform Instrument Calibration,

& Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Past PM,

@ For systems using 1CF Expert version 7.2 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

Er SBubsystem Communications Test
Adr Fluw

Agilent Technologies
v

Tssued: 3 February 2017, Revision: 1.1 Copyright @ 2017
Page 4 of 8

Agilent Technologies

Pr M Checkli

[ Agilent 5110 and 5100 ICP-0ES

R

@ Water Flow
@ tins Flows
4 RF Generator
& Camera Test
B Optics Tes
@ Nebulizer Test
Instrument Perfo ce Te: (d
Mot Thesy mepsarements do not Torm part, of any spectfostion aod ace for relere anly,
Pre PM Seasltivity Check Post PM Sensitivity Check
Radial Axial * adial Axial®
En 213.867 nm SRER B 5 AF5 Bl
M 257,610 nin SAER V06T AT | VBB T e ¥
ALBD6,152 nm SBR 1.5 W4 9.9 V6.8
¥ 76,481 1m SBR 5.\ 2 6.4 -5
| s 8

* Axial result @ not applicable for GO A, CBO12AA Radial View inatrumaents,

T suls Tahl

Note: The Instrument Tess results are for systems using ICP Expert version 7.4 and sbove anly,

lastrument Test Resnli

Subsyster Communication Test

Alr Flow

Water Fliw

s 1w

EF Genezator

Crmmirn Togt

{ipticy Test

Nebuliger test

siony 1.1 Copyright @ 2017

Agitent Technoloies
Page hof & v
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4¥- Aqilent Technologles

Agilent 5110 and 5100 ICP-OES )
oy et J %
ICP-OFES Status Results Table

Note: These measwremenis do not form part of any specification and are for refersnee only.

Measurenent Handby Mod Flasrng O
Mains Voltage T4 RD VAL Feury var
Mains Current o A RITY A
Instrument Temperatire W& g Ry "0
BF Al Flow (serisse spedd] 150 Hz 130 Hi
Fiasma Exhanet Temperature No meassrement Re-7 "
Water Flow Osciliamy No measyrsment 154 Lentin
Watar Flaw Detectar L.ocL Lfmin 108 Tt
Water Inlat Tamperatire %0 L] %6 "
Folyehromator Tenpertre LT ) 5.0 C
OO0 Temperature -3 % ] -8 g
Thiermal Scabilizer o ¢ ®0 g
| Argon Supply Preéssure G154 kPa (43 L k'
Purge Gas Supply Pressare’ | BT8540 kFa GAL AR (1=}
Grtlon Gan Supply Prossure® | iR 1 | win 1P
Nebulizer Flaw New messurement B2 Lymin
Mobulizer Hack Fressiare No measuremant L Ica
Flasma Grs Fliw No measuremenit nak LJmln-
Auxilinry Gas Flow R measurament 10y = L;\in
EF Power No measrement (48] W
BF Supply Current Ho mieadirentent B Ge) A
BF Supply Voltage | Mo mansuramunt WA, ¥

T LIf option installed

Agllent5110 and 5100 ICP-OES 1

Preventive Maintenance Checklist |
ICP-OFES Parts List Table

Fart Part Number | Product /Model # where used | Quantity Consumed

o ; > GANLOA, GROLEA,

Axtnl Pro-Opuic Window 80 10-G80 14 GEOT4A/GH015A \
Radinl Pre-Optic Window GEHID-GB015 All |
Porlyehisar Cucling Fluld GAZEZ-RO0 1} GRASLA

Purgs GisFitsr GEO TR0 All |
Adr inlet filter GAHO-GEN02 All

High Capacity Air Filter GA0 10-60169 Crptivnal

Tutor seal for 67 port valve for o~ T == =
AVERT GRAM-BO00Z GRS GELRG

Botdrseal for 4 port valve for GRAREON0 GRABIA

AVEL

!l.l.u.u- N:lhll]u(l o rinse station GA4I-80120 aps 4

ZEmm idx lm

Barb consector 2.5mm-1-5mm 1D GBAL-E0124 sP54

:'d\"i:'.’i:n«lu tubing dmm nd x Smm GRaEEDIZE P54
Additfonal Parts may be feguived from englueers stock:

¥ axisdrive helt B40G4TEOD 5P53

Zmxds drive balt E410047T400 SPsa

Peristaltic pump pibing, PV o Y

SolvaFox, 8 bridged. SRR Rt

Restore system

For HF applications, ask the customer to reinstall theiv sample inwoduction syatem,

Leave system in an ldle state: on dnd purging.

Crufdnnes; I the PM service ia p i
procedures as a gukde for final instrument set up and checkout.

Serviee Review

A prior to o

srviee, then uee the quilifienticon

d Adfi ine PM sticker 1o the system or Instrument loghbeok based on the customer's requist

a i o

lete the Bervice Ei

L

5 section below if there are additional comments.

Isgned: 3 Fabruary 2017, Beviston 1.1 Copyright & 2017 Agirnt Tecknologivs lasued: 3 Febraary 2017, Reviaion 1.1 Copyright 2017 Agilent Tecknolngies
Page fiof & " 1 PageTof8 ' v
®l Al
4k Agilent Technologies —
Agilent 5110 and 5100 ICP-OES ] | Repect-Summy
Preventive Maintenance Checklist J ) Inefrimant Wods! Agient S100/5T10 VOV IGP-OES
Instrurrent 10 GBOTTAIGEDTSA
@ Review thie service anid any test resuits with the customer, tnstrumert Serial Numbes WY 18030001
A f the Instrument firmwars-wis apdstad, rerord this details of the change in the Service Enginear's Soltware Varsion 7518507
Comments box below or if nocessary, in the customer's 16 records,
Firnmware Varsion 3442
Tastad By Test Before PR
ents (o al Test Gompleted On 11/30/2022 9:35:32 AM
If there are any specifie points you wish 10 note a5 part of performing the instaliation ar other items of Result Summiary
interest for the customor, please write in this box s
Subsystem Communications Test Skipped
| it Fiew Test Skipped
\niater Flow Test Skipped
Gas Fiows Test Shipped
RF Genarator Tesl Skipped
Camera Test Skippad
Oplics Teat Skipped
| Actvanced Valve System Test Skippad
1
Resoldicn Test Pass
Saensaivity Test Pass
Precision Tes! Pass
Liternture: Libenry - hitnzwosw agilent. o produrts/ fin-oes i G1EG-irn.
I{:g! u M ELLELT L o |
& Nead to know more? - ittt wrwagilent university,
@ Need technical support, FAGS? - LW o i
Q Need supplies? - wwwagilent, com/ chan i
— LT W Boky
Service request number i Date service :
i W ONERGY T ; g =
Agilent Movtat Customer signoture T
Document part number GRO 1400075
Page 1ol 4

Copyright & 2017

saued: 3 Pabruary 2017, Revision 1.1
Pags 8§ of §

Agilent Technologics
v
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Resolution Test

Pass r —_—
[‘Sensitivity Test Pass
Element Wavelenath Specification  Width
N (174,213 nm) <940 a62 o
As (188,980 nm) s8I0 20 | BlementWavelength  Specification  Mathod  Ratio Standard  Blank
£ (193.027 nm) =180 B8 ‘ s (185,980 nm) 480 SRER 477 11585 555
o G2 g ) 2520 643 | seqse0280m) 2410 SRER 1114 RLCES or.7
A ve el 3 | zn (213887 Aoy = 14210 SRER 41008 siEsas 1568
2a@toger m) el s l BR 1925 26088 1857
#6(220.353 ) P = | Poznzss nmi 2480 SR ; ;
Ca (228,815 nm) 1720 171 Win (257610 nm) = 3518.0 SRER 110847 2841850  EETE
Ba (230.424 hm) £9.40 721 Al {396,152 nm) 234 sBR 75 400478 5TTOS
Win (257810 nim) £330 850 Ha (493,408 nem) =340 SER 1074 18877105 174075
M a0 i) =230 A K (788,491 nm} 218 R 51 100B058 185264
Cr {287 716 nm} =11.00 B4
Cu (324 754 nm) 2500 1858 Fuxlal
Cu (327,305 nm} £14.20 na4 ‘ Element Wavelength  Specification  Method  Ratio Standard  Biank
Srie 0o £32.50, 2847 A= (188,980 nm) 22080 SRER 2349 056 4 1528
Ba 4 44
s om) S i Se (196,028 nm) 21580 SRER 2181 3865.1 276
it s e SRER 13065 168604 1445
Ba (493 408 nrn) £36.00 2548 Zn (200200 rmn) e354n LI :
Ba (814171 nm) 54200 2547 | Zn (213857 nm) =1743.0 SRER B3840 {B303TE  4TB4
Ar (575283 nm) =74.00 so.82 | d (214438 nm) 242270 SRER  TTIES 143zanz w28
¥ (786481 rm) 80,00 64,54 | Po(z20353 nm) ®3200 SRER  5TR3 w4882 S804
Mn (257 610 nem) LipE360  SRBR 318421 14112573 18588
Cr (267716 iy 210480 SRER 44821 131108 18322
Cu (324,754 nen) =180 SBR 462 4ETS  TBEZE
Al (388,152 am) 260 56R 148 2784474 175626
B (433,408 nm} =600 <8R 1808 100615273 525198
K (766491 nem) 2240 SBR 388 19221834 5OBSE1
|
_
2of4 = —
Page Page30f4
1)
Lns3 “ﬂ?UQu lﬂﬂmslu'ﬂ'n.lﬂu
[ Precision Test Pass ] —
| Report Summary
Rad=al
‘ Instrument Madel Agilent 510075110 VOV ICP-0ES
Elemant if
g P instrument I GA11AIGEDISA
As (168980 nm} £ 260 DBz | Instrument Serlal Numbar MY 18030001
Se (186,026 nm) 5280 am Software Version 7.3.1.8807
20 (213857 nm) 150 043 Firrrerare Version 3442
Ph (220,353 nm) 2280 0.76 ‘ Tested By PM Functional test
Mn (257 810 nm) 2180 080 | Test Complated On 1173012022 11:43:36 AM
Al {396 152 nm) 2150 048
Result Summary
Bia (453 408 nm) 2150 oEe .
K (76B.481 nm) 150 042 ‘ Subsystern Communications Test Pass
Air Flow Test Pass
Asxlal
‘ Wiler Flow Test Pass
Elament
| Walue % RSD Gas Flows Test Pass
s {188 980 nm) =150 05T RF Generator Test Pass
Se (196,026 nm) £150 0.76 Camara Test Pass
2n (206 200 ) 5150 08t | ooptics Test Shippad
| Zn (213,857 nm) 5150 051 it s Vel Sirste Tast -
| Cd(214.43% nm) =150 0.55 Faadliion TeM 3
b (220,353 i =150 082 .
‘ Pk ) Sensiivity Test Shiodd
Mn (257 610 nm} %150 054 Precision Test R
Cr (267716 nm) 5150 054 wped
Cu (324754 nm} =150 068 Subsystem Communications Test Pasa
A1 (396,152 ) 150 08
Air Flow Test Pass
Ha (493 408 nm) =150 085 ol o
K (786,491 nm) <150 122 s N}r Flow (ristive  75% g;« Fiow (ralative:
‘ 14.00 19.00
| Water Flow Test Pass
‘ RF Water Flow(Limin}  Camera Water Fiow  Vilster Inlet Temperature
| | {Limin =t}
‘ 144 108 1851
L B J
Page d of 4
page 1of2
nmslinugy
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| Gas Flows Test Pass :
Report Summary
Hebuicer Aciual Mow  Back Audlizry Actual Fime  Back i Insdrurnant Model Agilent 51006110 VDV ICP-OES
Target Flow Pressure Target Flow Pressure
070 070 18337 200 198 10848 Instrument 1D AT AR A
| Instrument Serial Mumbsar MY 18030001
Eoftwa 7.3.1.9507
| takeup  ActusiFlow  Back Plasma  Actul Flaw  Back re verson 3
Tanget Flow Pressure Target Flow Pressure Firrrware \ersion 3442
200 200 12.85 18.00 791 2346 Tested By T
Test Completed O 1AR022 12:10:42 PM
RF Generator Test Pass & pleted On o4z
RF Power Supply Test Passed Result Summary
RF P Supp! 147 437
cwear by (V) Subsystem Communications Test Skipped
RF Osclllator Test Passed Air Flow Test Skipped
RF Oscillator 4
ot a0n0 \ater Flow Test Siipped
Work Coil Curment (&) 45,069 Gas Flows Test Sxipped
RF Pawer Supply Current () 1,987 RF Generator Test Skipped
Camaera Test Pass Camera Test Shipped
Integration Time  Standard Deviation  Stalus Optics Test Pasa
{ms}
Elestronic Offset Test 1000 5305 Passad Advanced Valve System Test Sl
Darke Curnent Test E000 0.578 Pasead Rascbution Test Pass
Array Test 5 0.024 Passad Saneitivity Test Pass
Lingarity Test o118 Passed Precision Test Pass
Optics Test Pass
Radisl Auial
Irtensity 5674608 5H234TE
Wavelength  737.212 7ar.212
P
e 2otz Page 1of 4
1)
wnsnslimugu @nmslinuguy
Resolution Test e
Senaitivity Test Pass
Elemant Wavetength Specification  Width ;
P (174,213 nmj =940 679 Radisl
Az (188880 nm) =820 603 Flement Wavelength  Specification  Methed  Ratio Standard  Blank
© {193,027 nm) =11.50 B.29 As (166280 nm} =480 SRER 1478 1148.3 548
Mo (202.032 nm) =820 630 Se (196 026 nm) 2410 sRER 1118 2228 101.0
G 168 4
155 iy i Zn {243,857 nem) :i4210  SRBR 43750 SaEzd AT
2n (213,857 nm) £870 877
i B s Pb (220 353 Am) 2450 SRER 1998 27444 1665
Co (228,615 nm} <1730 1167 B (257 810 nm) 2 3518.0 SRER 128017 2655613 4960
B4 (230.424 nm) <940 7.39 Al (395,152 nm) 234 SBR 29 526866 ag738
M (257610 nm) £13.30 048 Ba (493,408 nrm} 2340 SBR 1548 22872916 146581
Mn (260,588 nm) 520,30 14.25 K (788481 nm) 218 SER B4 1087016 143605
Cr {267.716 nm) 1100 7.54
G (324754 rem) £25.00 1898 sl
Cu (327.395 nm) =1420 11.33 Elemaent Wavelength Specification  Mathod Ratio Standard Blank
Sr {308,071 i) =560 2444 &5 (19R.580 nm) 22080 SRER 2424 70,1 1548
Ba (455,403 44 ;
{ ol S4E e Se (196.026 nm) 21580 SRER 2261 41345 2803
Sr (480733 nen) 53600 17.51
i 493408. v 3500 iy Zn (206.200 nm) 22340 SRER 11288 137820 1485
s 814,171 i) . s Zn (213.857 i) = 1743.0 SRBR 84008 1771863 4425
At (575,283 nm) 574.00 50.38 Cid {214,439 nm) 242270 SRER 70019 1258842 3216
K (766 431 nm) = 80.00 6563 Ph (220.353 i) 23200 SRER 5363 125083 5328
Wi (257 610 nm} =106250 ~ SRBR 308462 1287860.0 17388
Cr (267 116 nm) 210480 SRBR 43880 1673356 14244
Cus (324.754 nm) 2180 SBR 524 3738807 70331
Al (395,152 nm) 260 SBR 188 2683677 151124
B (493.408 nm) =800 s8R 2252 101734415 448747
K (786,491 rm) 2240 SER KL BT 460557
— L
5 3
age 204 Page daf 4
v
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SPAODI-001 Mitestone DMAA0 Senace Pratoco

| Precision Test Pass
Radial DMA-80 Direct Mercury Analyzer
Elemant h J d SERVICE PROTOCOL REPORT
Ve 5 RSD
As (188880 nm) 5260 0.60
To e filled m before sonvice visit (1% page)
Se (196.026 nm) <280 084
2n (213,857 nm) =150 02 Gum»u.immunn, o .
Company. | - e L 5 e i
Pb (220353 nm) =260 058 A RS Wy Bl (Dol B eaihe @ A
Depiartmert Loy
M (257,610 nm} =150 028 s
Persan In eharge: [
Al (396,152 nm) =150 028 s .—»14.,7
3 (463 408 ) <150 089 dtest: 2 ot momda
Tel.
K (768491 nm) 150 0.23
E-mail:
Axial
S » Tachnical data:
* ke % RSD Uit Serial Mumbee: o 1
omn \
As (186,980 nm) <150 Terminal type or USE-840 Gateway: Tepaaal wo | N 1punogooay
58 (196,026 nm) 2150 043 b o ki e ok | et
Zn {206,200 nm) =160 0.45 Ar Compressor (i present) TR =1
Zn (212,857 nm) =150 037 Gag Bysti pume i rekerm) = 5N
A £150 i Instafiation and lest mantenance dates: Inet am: Mint. an
Ph (220353 nm) £150 0.4 NOTE: after achievement of the following protocal a filed and signd copy ofthis repor ks to be sent to
&n at! COm
Mn (257 610 nm) =150 074
Cr (257716 nm) 5150 0.26
Cu (324,754 nm} 180 a3 For the best resullof the iest below we recommended to use the Milestone DMA-80
Al (396,152 nm) =150 045 Service Kit (PN DMA-SKIT),
Ba (493408 nm) 5150 o8
K (766 481 nm) <150 084
|
Fage 4 of 4
Lai ' Tas
LnFITIUAIUAN 1BATITINAVAN
SPRITTANE MG Rk B BEFAs oo o SPADDI-00! Miastarie DMASD Senvics Protoced
1. VISUAL INSPECTION 4. AUTOSAMPLER SYSTEM
g ok | Meok  ReAdjusted
e | Damagad Gumoded/Diny Callbation of swtoaampier moor
Rissi Shetaie ! ! I el L
e [ ; | Cyiinders signment
o cncn et 3 o
Elecinc pans | 4 * - ==
Strews —i I N :
: | Fast | Sow Nomal
2. ELECTRICAL SAFETY TEST m': praurmatic [ o

Using # suilatsle testing devicecheck the below feporied parameters and fake nole of he results.

Pasneles  gmq ypd | Resull — i _m;'
isuisling rsistance.  Fees-06M0  Acualvaler o3 yne ‘ N

Gounding esistance:  Free00mQ | Actval value: b LT L
.’.1 2 A
3. PRESSURE CHECK

| Owygen (purty C:>08.96%) | Misstone ar compressor
Gas carmer | O-‘* J F“"\f  accdas - -
The pressure at the Supply soute TRANGNEIET $h0UId BE Bppio, 4 Char

The flow rate depends by type of cuvetts installed an the 50 writ,

Inion presssrn

Flow rate
Check all prasit

Tl

| Teoing
_Silicon jolrts
5

mﬂ;'st flange |

wenmslumuny

Using the maintenance. grease pencdicaty lightly hbrieate all exposed sieel mos af the harzomal end
vartical cylirders

5. COMPONENTS CHECK
Gonditsans of the different parts used/installed on DMA Ui

[ aK Nt oK | Replaced

| Cleaned
[commuse | I
| Amalgamator | i l
| Quartz beats J i
M;b; e R = —— T — =
Autosampler plate [ o |
| Gas kit accessories ~ = o | =
6. TEMPERATURES
_____ Coreat vatue Actusl valie Firal valus
(e i _
Dr\'lng.l Decompasition | senmor
[ A I contralled by | B50°C &
L e (W6 | em & | ¢
EE—T. . N -
m"'ﬂ”"”-a'; ki | TS+ 10°C e 4
persire el | mse d
|—Cm . | orc san e
7. SPECTROMETER

nenslumugy




SPADDT01 Mikeshong DHA-RD Service Brotocel

The specirametercan be equipzed with a single beam systerm (ducen lamp) or wilh 8 dual beam system
(tricon lamip)

Actusl cuveita type

Ol cuvetfe type |

/

Gain Defset
Eorract | Hfual | Fiaal | Comeet

| velue: | vaivn vaw valie walug
i (e
1

o cras¥ | Trias

| :
+ syslem apsoe |
Trcell

. |
poytem’ |

("iThe recommuonded Hg lamp opersting signst ssould be-smund 3.06VDC (for datector 2)and 3.83V0G {for
desmctor 1),

| oK Not 0K
| Conditions of the spectiometer | =
| system 1 -1
Alignmant batween lanp, cuvelts |
detector | {

1e cle
{ sealing O-ings...) | _ 4
Lamp intensty
Creration of the mechamcal

8. MILESTONE AIR COMPRESSOR  « ;,

[ Mantanancs ) [ (=13

rain [nommsm‘] |

emaclng ar tum :anr Hilte) |

Check sealisg connections

9. PARTS TO BE REPLACED

Betunl | Final |

[ DEECRIPTION I [ ot

4

nanslupugy

SPADDT-001 Milestone DMA-B0 Service Protocol

Replaced
-

& morihs if the urd runs daily,
1 year if the unit s used rarely.

DoAY T case of analyse of sample with igh ongani:
concentration the ietime of the catalest can b s than 6
monithis. 4
Amatgamator:

DMAB134 & months if the unit uns. daily
1 year If the unlt is used ransly J
Hg tamp ti-cell {model 2011} (for kit p/n DMAB3SS)

DMABTISA Cvears - N

Hg lamp dual-cell

sl 2 years 4
Hg trap

70200 y P I,
OMABOSHE “Amaigamator col

1 year or 3s soen as the heating is not more homogenesus 4
Mickel sample boats (set of 4Dpcs)

DMAB142 2 years
If strongly used, replace after 1 year e i
Quartz sample foats [eat of 1%5?

DMAB3AT $ youie g
Metal sample boat camar

DMASIIE Py |
Pﬁftm diam. &4 mm for intemal Gaer supply

SL0108 B ]
Heating coll for drying/decompasition

5003760 2 yaars ,

10. TESTING PROC EDURE

It eonsisis to run of the unit, like:

‘bsorbance, peaks shape, mpm Iamp signal ld vuifyﬂw properworking of whole system,
1) Run minmum 2 blanks on the same sample boat (guestz if possible) in manner to clean it
2) Run blanks until absorbance value (Height) decrease under 0.0020
3) Set & fregh and slabilized 100ug/L Hy standard according 1o the prescriptions reported on the
smuusw Manual, The quality of the used standard is fundamental for the success of the entine

4] Weight approximately |OO|¢ of the fresh 100ug/L = Standard (10ng) and stan the analysis a5 a
single measurement mo!

5) Repeat five times the test

Fun again two blanks measurements

@nsluaugu

SPAOD1-001 Milegtone DMA-H0 Service Protocal

F1 weth, [(F cator [ Meas. |40 System|
QQM!&‘-‘“ l.n_!w[[ganm_

Mow, itis possible to evaluste:
-Poaks.

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

= Results

= The obtalned sbsorbance (haight) of the Blank must be < 0.0020.

The obtained absorbance (height) must be = 0,42 for each 100ppk analysis (022 with cuvetts
Installed until December 2005, DMA s/n 05120282.)

The refative standard deviation irsd) is < 1.5 %,

= Aftertwo blanks (after 10ng memsuremens), Qe sbsorbame is < 00020

- Temporatures & signal profiles

wenmslumugy

| Al sorews irsaried and tightensd

Al haating clomants arm working
| Sensers inswliad, cheaked ond tightaned
Salety devices (thermo switch) fully checked
[ ANl exhast and cooling Tans ae functioning

| Testing proced ure sustesstully passed

La# resmion of Liser Wanual arsidshla & customer's site

Advised cusiomer abaut care snd maintenance Instructcons

Remanis

: At tubing eeafing comaections checked, cleaned of replaced and lighlensd

SPADD1-001 Miedons DMABD Sendce Pratocol

*  The Mg ievp signel fuglbe between 38 =nd 4 5 and elsble. A few minutes after the stan of ihe
aralysis the lamp dees switchoff becacse of the zero detaction but then |1 instantly rehims. 1o the
orginal condition. incase of Tncall configuration two green colour graphics ae repored, After fhe
zero shuttedng the time necessary to retum Lo {8 signad is Iopger on Tricell compase 1o Ducon
lamp,

= Dunng the un the catalyst oven tempeature must be stabie dround to 81550,

+  The dyingand sshing fumace musi befollow the set temperatune iethod

- nnnq tha un the Amalgamator fumacs temperatuse must be stabie at the stand by tempecatise
(170°C) Tren & the relezse step it musttalse up to BS0/E00°C.

= The Cuvests lempergture’ mugt be stabie at approximately 125°C

* The Hg absorbence peaks must be corectly detacted and reported

=

1. FINAL REPORT

Macessary 1nols-available st cusiomer's site

nenslumugy




SPADG 01 Milegons DMAH0 ServiceProtocal

| Werking hows of Service Engineer |

_| Service Enginper Name
[ - = 4

[T —
=SS = S -

| Laberstory Manager [ Operslor
| sccaplance signature

anaslumiugy

355 Sauth East Asia
3388 Sirinrar Budcing. 2%th— 26th Floor, Unit Mo. 3388/a0,
Aama I Road, Klongten , Kanj ok, Thailend 10110

FOSS

Customer Service Report | Report No: | 6623 |
__m_ Julnas ao ngawid I
[castomen Lited, Aalyst el Boainsav| Address:
| T R

Hours Trawsl To Customar

Travel From Customer

st [mms ] .
P TR [hos ] 't
ation Special Standard
Normal Courtesy Visit Installation 3 Training
Distributor PMA Onboarding Cuiata In Housd
Irvtarnai Wirrarty Hepaic M
Dignal Service Sales Support Ramats Other
PO/ Quate Number- [ x |
PeaTyee | ] Contractbo. | mhcn = 1
Tiatails of Wark | Test Condition / Satiss
- Unpack, T P RN ox
F B i o
- it orir i v il e o e g i sndes o
- & des mna B0 Do PO Dag
Irestrumant Aeaty for Uae T [ox| [ netok |
Fart Mo Bawch Description Gy
| confiren this repart is accurate and complete
| 3 | >
Signed FOSS | ?, o Signed Custamar ﬁ'}/
Name | = — | Name | Hoeghe, 8oon
Woald you be willing o ¥ In o brief survey in order to teil us haw we

wnanslumuny

FO5S South Erst Asia
3388 Swinvat Building, 25th - 26ch Flaor, Uniz No. J388/91,
Rama |V ipan, Klongton | Kiongtosy, Barghon, Thailand 10710

FOSS

Customer Service Report [ oportno: | 6534 |

Imstrument:__| KTicw

I Sarial: I
Hours. Traval To Customar Lsbour Travel From Customer
sunt - - [ T ke <
i e e ST
lob Type

Application Special Standard
Normal Ceonurtesy Visit Instafation Training -
Desaributor FaA Dmbcarding Ouate in Hause
Intemsi \Narrant; Repalt M
Digital Serdca Sales Suppart fanota Other
[ PO/ Gota Number: T i |
[ rwamee | 5 [ tomtactia.__| =TT —

Tietails of Work / Teit Condition / Stans

Instrument Ruady far Lig | T ann(!

Fart ha Barch Deseription Oty

T confirm thIz repart s stEarat 3 cempets
Signed Customer
S aal i | ‘ Mama I foreonces

Signed FOSS

[ wauld you be willing to participate in o brief survey in arder ta tel us haw we performed? 1

wnanslumug

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOS5 trained service personnel,

1 intended Use

Kjeltee $100 is intended for Issomatory use amalyzing parumeters as specified in FOSS Analyfical
ABs Application Notes.

2 Purpose

Thiz installation Qualification is designed to assers thar;

« The Kjeltee instrument is received complete, with all reqaired parts in grod condiion
« The location of the instriment is emvirommentally-and srgonomicatly suitable
= The instr

o Suitahie o

et

5 assembled and configured correetly

ericity and witer are supplied fo the instrumend, see table 2 fir requirements.

3 Identification
_. Description ]Eﬂna Munther

ation Linit q Tl

FISE Analytical NS

FOSS Analyiics) a8 T




a4 Control of Recei

ved Equipment

4.1 Verify that the correct instrument type and accessory

kit items are received and in proper condition

The packing list {shipped with the instrementy specifics sll the items, The installer will veridy that all jleins are
reczived as shipped on the packing list For each item lisied, verify thit the neceptanze criteria are met, 17 20,
wrie “¥™ in the right colurmn of the able-immeadiately following.

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Sustimr S, GOTE TR ST

Packing List ftem Acceptance Critoria | Pass/Y/N)
Kjplter 8100 Gistéaton Lnit Mo yeible damage, receéived in \
Unidamaned FOSS Analytical's starndrd
shipping contaesme
Arcessory Wit, accordng to packing | Inciyded. N vistie damags, received in
lisy undamaped FOSS Analytical's standard Y
shipping containe”
Handiing device for digestion tube intheded No visible damage y
Tanks with level sensors for Wiaste, | Included Mo visibe damage
Alali and Water Y
Receher ik Included Mo visibe damage o
Cine degestion tube 250mi Entluded Na visible damags |
One digestion tube W0G mi 1
Tube adaptar Included Ne visibie damage. y
Usar mianisl Kjeltec B100 Dstilation Unt Y
Cwniers guide Kleltos B100 Distitaton Unit y
Quick guide Hjelter 3100 Distiation Lint Y
Spare parts manual Kiefter 8100 Distkation Und i
Applicataon notes AN 00 neluded y
AN 303 ncluded

wonanslumumu

Vit that the | Installntion siie h ctiterin given in the mhle below, 17
sa, write “Y™ in the right column of the table immediately follow g,
Location Requiremeants Acceptince Criteria Pass (Y/N]
Adeguate sace for instriment Dimensians 4Bx5869 cmy 4
ACsoplyalible lorntunent | 200240V |
G¥E0H:
Carrent 104 Y
Cold water supply avallable 2 Limin #t.30°C Y
Dt For caofing water and wask |depmﬂng 1 _\,
on local waste disposal leghlation) !
Ambient tempenaiure Pl 40P ¥
Ambaent hienidity Max. BO0% refawve Y
’:é;l’\d] fuses T10A AH {

wnaslumunu -

5.2 The instrument must be assembled correctly
Venty that all tubes are correct connected. I so, write “Y™ in the right column of the 1able

Immedintely following.

Instrument Tubing Connections

Acceptance | Pass
Criteria (y/n)

T

Wisual
werification r

0o

*) Raceiver salufion in
Alkeak in

Povwer

Mat used

. External titration module

. Level sensors

9. Cooling water in (tap water)

BN oW =

11. Drain
12, Coaling water aut (tap water)
*) Only on Kjeltec 8200

00oo |

- Deionised water In {steam generstar)
- Delonised water in {dilution water}

10. Waste water out (tube drain vessel)

. | b instaier

Cuntomes Suppart, G003 T2421 . 1
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5.3 The instrument should be assembled and powered up
Connect the distilling onit to the power suppby. Porfirm the start up procedure and check that the
expecied response s obtamed. 1050, write Y™ in the vight column of the table immediazely

Tolkvwing,
Action Expected Response Pass (Y/N)
Swatch on the pews The mstnmens start ug and the self test
will rur
The sample counter shows the rumber of b
anahysed sampbes since first power and
e Soltware Verdon shows the verdon
of the imtrements software.
Adtes start-sip, Progeam 1 i leaded and v
the Analsis menu is displayed.
Tutn on the cold waier fap Ne visible reattarn '
Press the “Manuat” view The Maruial menu is cpened ¥
Open the doar with the harsdie,
place the 1ést tube ad recaiver flask ¥
in position. Close the door,
Sclnct Diution and press Start Wter is added f5 the tube Y
Select Alkali ard piress Start Alkab s addod 1othe tube L 4
Select Steam and pess stan AFEr NEItNG wp, SeanT i§ Stenng e v
tube
Select D aned press Start The tube 1= drained ¥

Custamms Suppan, GUUT FI8 1R T
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6 Summary of Deviations/Comments

Devintions from above requirements are specified below and any cormective actions sre noted

| Deviation Aciion | Comment

7 1Q Documentation

Lipos Iy and ing of all instructions above, sign and date'this sheet kefow,

I required by customer, leave nne signed copy with instrument,

TT customer's intemnal procedures requine further reporting or witngssing of results, execure thase
procedurss = required.

Insmlled By Parnipa Onnem

Company: Fons SEMA

Custamier Name! Lmibedhrabrtont freivry
Company: Lrided Amabist and Engmesding

Diale completed: Jubyes, 2032

i wnanslumunu

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies 1o Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The is per by FOSS service
personnel.

1 Intended Use

Weltic K108 is inmonded for labarmtory use snalyzing parsmeters s specified in FOSS Analyfical
Application Notes.

2 Purpose

This procedure Is designed to jest the finction of the instument aceording 1o factory test
specifications:

»  Alkali volume
= Liistillation Accomcy
= Distillation Repestability

3 Identification
| Deseription

s 100 Distlation Uinir, 200-240 V 50060 e

Ewrce .

4 Performance

4.1 Verify the dispensed volumes of reagents

Notel To verify the dspensed volumes of reagents 2 tripls test should be dene o b staristic
comect. Then caleulae a mean value,

1 Choose “Munual” in the menu, (When stirting up the strument Program 1 3 loaded)

2 Open the safety door by pressing Open and place w tube in the instrument, Close the safiy
doar.

Water
1. Press Dilation and then press Start. 80 ml of water will be filled inio the tube.

2 Measure the collected water in o grodunted measuring @iass and note the result in table |
helow,

3. Check secoptance criteria in the table and make the judgment if pssed or not,

Note! [Tthe water volume peeds to be calibred, go fo 4.8.5 Dilution Pump Calibration i the
User Manual,

Alkali
Press Alkall and then press Start. 50 ml of alkali will be filled into the nehe,

o Messere the eollecred alkali in o gradunted measuring glass sod pete the resslt  table 1
belaw.

1 Check accoptance eriteria in the table and make the judgnent if passed or not.

Tiable 1 Vednme conteal

Test

Expacied result Paszed (YN}
Watar volume Te-B4mi ",
Y
_Atm
Nean 3% 63 g
Altad valume A7-54m N

Cisitimmes §upper BT 2862 Ty, | laﬂa']s‘l’jﬂ‘)uqu 3

4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle s ium (NHy ) it smemenia (NH 1) by ssing an afkal|

(N3} amd thereafter steam distil it into o recelver Musk contuining boric acid and titrate wit

standard acid solution wsing eolorimetrie end-point deteetion. Ammonium sulphate, 8 substance

with kenown ammonia confent, can be wed 1o oheck the accuracy of the disitlation. The TECOvEry 15

caiculuted from obtained resall.

The way to perform this 25t will be described in the following.

Chemical Check
Use ammanlum sulphate (NHy bS04 oy = 195 % %)

Mal. weight = 132,14 pimol, Nitrogen eontent s ammoniem sulphate (6.5 %4 = 21 0994 =)

Analysi: diti ding to AN 300
Water A ml
Adknli 50 ml NaOH [40%wiw)

Receiver solution 30 ml beric aeid (4%)
Distillation rme 3 minutes

SAIE 3 stoonds
Titrant 02N HEL
For ion sec din A

L Start the instrument and ron two blanks without chemizals according to above analysis
conditicns, distil into-s receiver flask containing boris ncid, Titmete with o standand neid
sohition using colorimetric end-point detection. 17 e bsnks ere less tan 0,2 o contingg with
the recovery tests:

Welgh 0.15 g ammonium sulpluste mto o tube, Prepoe 6 samples (ubes)

Run the sic samples according to above anolysis conditions. Titrate with a standard scid
solution using colurimetric and-poit detection,

=

Caleulaie the recovery acconding w below equations, Expected results of recovery should be
TN e1%.

Recovery st Expected result | Fassed (Y/N) |
Blank value fwater biank) 0.05-0.20 mi [ |
Recovery 1

2

E |

4.

5,

§ |
Atruracy | paean value: I T | pararn b
Pracision 5oy BLEST i SD<l% | \If

Campermnt

R wnanslumunu
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*1 Note! Please alse note thit the below cakoulations must be adjusted if other purity levels:of
nmmanium salis are used. A certificate for the chemical supplier should be wvnilsble

Purity Nitrogen contert
09,5% Fak o

99,6% 21.92%

[am 18

o | 21

B6.9% 18%

LY

o (e = M 5 14,007 2100

% Nitrejgen = — -~ o 4%
s 2

N = Normality of titrant 1o 4 places of decimal.

YaNitrogen
2109

=100

It SUppCH, SOGS-TIRE s |

wonanslumunu

5 S 1ary of Deviati ICc ts
Deeviations from above requi specified below and any corrective actions are noted,
Deviation Action Comment

6 0Q Documentation

Upon successfinl completion of tests above, sign and dute this sheet below. If required by customer,
leave ane signed copy with instrument.

If customer’s intemal procedures require further reporting or witnessing of resubts, executs those
procedures as required.

Performed By:

Company:

Customer Name:

Company:

Date leted

Customis Suppert, S06T T3a8 1 Nev, 1

wnanslumuny

7 Appendix A

7.1 Preparation of Reagent

7.1.1  Alkali

To convert ammonium it ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litre of solution. O ially available in ions up to 5‘0 %. Do not
use concentrations above 40 % as this will lead w crystal formation impairing the function of the
pumps. 1 you con only buy concentrations = 40 %, dilute it before use.

7.1.2 Titrant acid, determination of ¢ trati

Ta be able to achieve accorate nitrogen / protein resulis, one must be quite sure that the HCI
(Iydrechloric acid) ion is what it is § 1o be. A titration against a predetermined
solution of sodium cark s described below is thus ne . Incorrect HC1 fon can

otherwise cause substantial ervors.

= Standard substance
‘Weigh approx. 10 g of anhydrous sodizm carbonate (Na,C0,). Use a mortar to make a fine
powder. Dry it for | hat 265 °C or 2 hrat 200 °C, After cooling in a desiceator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.

»  Indicator solutions
Dissolve 0.1 g methyl red in 100 ml methanol, Dissolve @1 g bromeeresal green in 100 ml
methanol.

+  Procedure
Weigh approx. (L4 g of the standard substance, using m analytical balance, wote the weight
(W), Tramnsfes the sodium carbonate to a receiver flask and add 40 ml of HxO (distilled or
deionized). Add § drops from each of the indicator sobutions. Titrate to pink. Note the amount
in ml used (A,). Boil this solution for a few minutes. The solution will tum green. Cool rapidly
to room temperature under running water. Continue the tiration wntil the next pink colour
change occurs, Note also this volume

(Aa). Boil the solution for a few minutes. Cool rapidly to room temperature under unming
water. Continue the titration until the next pink colour oceurs, Mote also this volume (A}

Mote! Temperature changes will mfluence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its tem perature
duering ization. 1T fons are necessary, sufTicient socuracy may be
obtained by wse of a correction table, (ADAC 942.25)

Custormer Suppert, 6033 M ) iy, 1
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7.2 Calculation
L IRET0x,
M (4, +4,+4,)

Note! Concentration must be accurate to four digiss, i.e. 0.2000 M.

MNote! The caloor change of this official procedure (AQAC 936.,15) may be difficult to see,
therefore a pH meter or a mixed indicator (c.g 0.1 g Methy! red and 0.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methy| red indicator solution

In order to obiain securate results the receiver solution is adjusted so that & small (0.05-0,20 ml)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 3-6 | very hot defonized water. Mix and add
more hot deionized water 10 a volume of about 9 1. Cool the solution to room temperature and add
104 ml of bromocresol green solution (100 mg in 100 ml methanol) and 70 ml of methyl red
solution (100 mg in 104 ml of methanal), Dilute to 10 1with deionized water and mix carefully.

Note! The addition of alkli is to achieve a positive blank value, This should, howeves, be kept
between 0,05 - 0,20 ml titrant, to obtain good repeatability when testing blanks,

Adjustment of the boric ncid i made by the following procedure:

Transfer 25 ml boric acid solution to a receiver flask and add 100 mi of distilied water, If the
solution in the fask is still red, titeate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Caleulate the amount of sodium hydroxide solution necessary o adjust
the boric acid solution in the 10 | flask with the formula; ml 1,0 M alkali = m] titrant x 40

2. Add the calenlated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. To check proceed as follows using 25 ml of the boric acid solution, Ron & blank. 1f the value of
this blank s high (0.5 mi of 0.2 M HCI) the boric acid is incorrectly adjusted. This might crente
Irregular blanks. For corection add HCI directly info the boric acid tank, mix it carefully and
repeni uniil o reading of 0,05 - 0.20 ml HC| is obtained. 1f a positive blank is not achieved, add
further small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achicved.

Customer Support, 6003 T246 £ v, 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 25082520 (ineluding exbaust and sorobber unit) amd
Kjeltee R100 Dristill Unit [ d by FOEE Annlytical, The userof the

performs the PO,

2 Intended Use

The Digestion system {including exhoust and scrubber) and Kjehes 8100 Distillation Unit are
Intended Ffor liboratory use analyzing parameters as speedicd in FOSS Appiication Notes,

3 Purpose

The guidelines are imended to assist the user in successfilly developing Performance
Cualifications for the spesific applictionis) o which the i s npplled

"The Performance Oualification (PO includes the asaf d ing that the I

sysoem 23082520 (ineluding exhanst snd scrubber unityand the Kjeliee 8100 Distillation uni
cotsently perfornm scconfing o 8 specification appropnmme fior i roatine wse, Main setivites m
the PO phage are:

= Preventive mahilenance

+  Um-going verificaion tests

This dooument suggests routines to ful kil the requirements for =n scceptable PO but the final
procedure should be sdapted to local routines for similar equipment

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintznance of the Kjeltee 3100 should be performed ticcording to the instnictions i maiiual, seo
Llser Masiund Kieltec 8100/8200 Distillaion Unk, chapter 5. Mainenance, A vearly service i
recommended {service agreamant)

Muintenanee of the Digestion hock (inzluding extuiest and scrubber should be perfarmed
ugeording to instruction in the wser mamal, see Vser Manual Tecator Digestor, chapier 5
Mudniemge.

iy

o wnanslumumn o

4.2 Ongeing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric scid, this can be
increased by adding a salt (K2804) to the digestion mixture. 1t°s important that the optimal ratio
betwesn acid and salt is kept; please follow recommendation fn AN 300 or suggested procedures
fiar  specific kind of sample material,

The block temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the shuminium block (front row of holes),

Use the reagents and methed procedure specified in AN 300. Use only reagents of recognized
umalytical grade, unless otherwise specified and distilled or demineralised water ¢ water of
equivalent purity,

Suggested standard material for internal quality contral:

Ammonium sulphate [((NH:):S0], min. 99,5 % (mass frection), with certified purity

Mote: The above chemical is usually readily available with a certificate
specifying the purity.

Alternatively ammonium iron(1) sulphate, (NH.)s Fe (S04); x 6 Hy0, with certified purity may be
used.

Tryptophan (T} H;:N:04), minimum assay 99 % (mass fraction). Nitrogen content 137.2 gkg. Do
not dry in an oven before use,

Agetanilide (CeHsNOY, minimum assay 99 % (mass frection). Mitrogen content 103.6 g/kg, Do not
dry in an oven before use.

Sucrose, (CizHyOn), with a nitrogen content of not more than 0,002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillition and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values. If blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly run recovery studies 1o check the accuracy of procedure and equipment:

«  Nitrogen loss. - Use 0.12 g ammionium sulphate and 0,67 g sucrose per flask weighted o the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, Ha50,,
i), Digest and distil under same conditions as for sample. Recoveries shall be =99 %,

Lhigestion effictency = Use a lest portion of minimum 0,13 g of trypiophan or ecetanilide and
.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
according to the current procedure in use, The recoveries of tryptophan shall be 98,5 %: the
recoveries of acetanilide shall be =995 %,

Diseillation and tiraiion gficiency — Distil 0,10 - 0,15 ¢ £0.0001 £ ammonium sulphate,
omitting the digestion step: The recoveries should be >99.5 %,

Note: Results less than 98.5 % or move than 101.0 % in wither of the
recovery tests Indi Fail in the p dure andor i
of the 1 ic hyd " acid tshoutd

be adjusted to four dacimal. iure in AN,300)
WonansImuR

Comtarr Sopport, §003 7363 Rev. 1

External Quality Control Program
it is recammended to participate in an sxternal quality control program, such o profisiency progrm
or ring test, with equivalent sample muoterial as analysed within the laboratory,

Calc and Expression of

2 1007 PN x100%
! m
Where:
Wy is the nitrogen content of the sample, expressed as a percentage by mass.
¥ i the numerical value of the volume of the hydrochloric acid standard ic solution )
used i the sample test, in milliliters, expressed to the nearest 0.05 ml,

Fa i3 the numerical value of the volume of the hydrochloric acid standard volumetric solution
wszd in the blank test, in milliliters, expressed 1o the nearest 0.05 ml.

N i the numerical value of the exact ity of the i acid standard vol
solution, expressed to four decimal places

m is the numerical value of the mass of the test portion , in milligrams, expressed 1o the
nearest | my for sample weights >1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltes 8100/8200, chapter 5 Maintenance,
5.2 Maint T ™ Digest

See instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts
This record charts are provided to assist you in keeping your system in good working order. Please

miake copies and use them regularly as they can ofien help us to help you in the unlikely event o
system malfunction.

Customer Support, S003 T363 1 Rew. 3 laﬂa']ﬁ‘l"ﬂ‘)uqu B

Verification Certificate

Certificate No.: 2203368-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 sol Udomsuk 41, Sukhurnvit Road,

Bangchack, Prakhanong, Bangiok 10260

Page S of 4

Equipment: Digestor Unit
Manufacturer: VELP SCIENTIFICA
Model: DELI0
Serial No.: 213517
ID No.: UAE.WAS.005/2555
Order No.: 2203368
Operation No.: 2203366-001
Date of Receipt: 32 June 2022
Date of Calibration: 23-24 June 2022

Calibrated by  wrnuttapol Niyomchat Approved by
Spacialist [ MePheraphat Tuanjit )
Manager, Division of Calibration Laberatory
Date of Issue: 30 June 2022 Respansiile for the Tachrical Manegement Team

The s, are for a of 95 %

This Certificate it tssued In accordance with the onditims of accreditiion granted by the Thal Laboratory  Accreditation scherre which
hae-grsgssid the messursmert capshfty of the [sbarton and Irs tracsabiley b mecognirad national Stancss and b Me ke o

resizedd b the cor cling raptonal stancarss fzbortony, This céificate mey ndt b reprodiced other than i fil
wenapt with the mrice wittan apgooval of the Natinl Food Dnstibits,

FC5-09 Ao 01 e 70465

. eamslununy
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Verification Report

Cortificate No.: 2203368-001-01
Equipmant: Digestor Lint
Nodel: - DELZG Seral No:: 233517

fiesoiution: 1 k7 D No.: UAEWAS.005/Z535
Nanafactusar,  VELP SCIENTIFICA

Date of Callbration: 2524 June 2022 Fagedaia
Location: taboratony Room, NATIONAL FOOE INSTITUTE
Environment Condition: Ambient Temperature { 25 & L ) °C

Relatve Himisdy [ 58 & B )%

Line Vicitags 1224 & 2 ) vor

Condition of this results of Calibration:

1. Ths mtrurmnnt v caliirated by insert. wandard thrmacuplos tpn SR inta it chamber and Caliirmtion aconding to
MF1 Methos W-TE-D20 based on BS 430% © 1968 © LAJORATORY ELECTRIC RESESTANCE FURNACE.
+ The: temperature-scaka used was based on 175 - 50
~ Al tata shovy betw were Tinil valties and Lhe Infis et My e obtsine: upan reguest,

2, Refarence Standard Instrimert |

DHgital T 380708 FYSABEEETR AN LRSS MM, Tochrical
Tl TR EHL I 3 TE220044 5-May-2023 o Ebotoly
3. This certfiate = tracsable to Internatioeal Syster of Units (S1 Units).

4. This certficate was erifed anly for the instrument we calibrated.
5. This result &f cafibration was founct accurate #s shown on date and place of caltration only,
&. Conditicn of Calibrated temm ;  Gosd :

LU Descripnion

Timeof Record 1 Howr B Minite At 380 T

7. Result of Calibration - Without adjustment D Mreradpstment

FLE04T Ravsien: 01 Date: 10-04.65

Verification Report

Cestificate No.t 1303358-001-01
Equipment: Bigestor Lnit
Nodel:  DEL20 Seral No.: 213547

Frsolution; 1 T 1D Mo UREWASDUS2555
Manifactumr: VELP SCIENTIFICA

Date of Calbration: 2334 Jume 2022 Paged a4
Calibration point: B g
Calibration result:
Tabi mporting of Tem
UUC* Setting | UUC® Reading . Standard Uncertainty
o =c) =c) Stability (£1C) ()
3e0 176- 380 023 “3ELEd ful
380 176 - 380 064 382,15 4
B0 78 - 380 (1348 o] 4
E 178 - 380 pE] 38049 24
38D, 376 - 380 0.54 3852 24
38D 178 - 3E0 0.25 370,64 T
i 376 - 360 3L 382.46 23
L 178 - 380 0.29 33113 12
380 176 - 360, 0.36 Jaz.2s 14
380 378 - 380 017 ETRER 74
b 380 178 - 380 0.24 Jaz.47 14
x 380 178 + 380 0.33 8563 4
1 380 378 - 380 63 Jazoz 25
1 380 178 - 380 AG 382.39 25
15 380 78 - 380 .38 38165 25
B 380 378 - 380 .38 3mrar 4
7 380 378 - 380 50 37e87 24
8 380 378 - 380 0.33 380.73 14
3 380 178 - 380 056 Fre47 14
it} 380 78 - 380 041 7877 24
Hule;
=UuC* = Uit Lnder Calibration
dapth andard in tuba leval hgh of sand is aqual heater plste of LUC

-~ Stahility = Ona-ef of the greatest masimum difference-af measured temparatusas at she sensor,
for atfeast half an hour after reaching steady sate.
The report unceranty of messurement was based on standant uncerainty mutiplied by coversge faomr ke 2,
providing a %evel of corfidence of approwmately 95 %,

F-L3012 Revitsen; 61 Dete: 20-04-65

doorrert Haral Food r=thte

Verification Report

Certificate No.: 2203368-D01-01
Equipment: Digestar Unit
Hodel:  DELAD Seral No.; 213517

Fesolution: 1 T 1DMoc LAEWAS.DOS2555:
Manufacturar:  VELP SCIENTIFICA

Dote of Calibration; 233 Junn 2022 Paged ol 4
Calibration paint: ETIES
Calibration result: Contirived

Figare 1, Lacatian of Faterence standard and Bk Diadram of Digastion Lna
TORVIEW

B
SUUE® = Unit Under Calibeation
-Irmiersion depth of standard thermaometer in nbe level high of sand ts agasl heater plte of LUC
- Stabsity = One-half of the greatest maximum difference of measured tempertures at one sansos,
for at lgast half an hour akter reaching steady stete,
Trial pepark uncértainty of meassromant was ks on standard wnisatamnty mutiphod by coverage factor = 2,
providing & level of corfidende of Bpproximately 95 %,

F-CEOID Reisi: 01 Dates 30-04-65

: 3 et
Calibration Certificate
Certificate No.: 2304203-001-01
Client name; UNITED ANALYST AND ENGINEERING COMSULTANT €O, LTD.
Address: 3 Sol Udomsuk 41, Sushumvit Road,
Bangehack, Prakhanong, Bangkok 10250
Page 1ol s
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by mrworsob Sockiong  Approved by
Sclentist { MrPheraphat Tuanjit )
Manager, Division of Calibration Laboratary
Date of Issue: 15 August 2023 - for the Techeical Team
The are fora X af 95 %,

This Certficate & t5ued n accordance with the condtions of acoreditation grented by te Thal Libaratary Accreditesion schems
which P Bsbesacd the mssardinent capebiiy of the Wboatory sidils Lacesblity b regriced ralinal stanlards and b e units
of reafized at the o nitioral standards laboratory, This certificats may not be regrodsced other than in ful
enceqt with the prior written approval of the Natisnal Food Tstitute,

FE0-008 eviuin: 01 Dete: 200488
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CATHARTION 0081
Calibration Report
Cartficate Na.: 2304203-001-01
Equipment: Autoclave
Model:  {L-40L Serial No.! BIT208
Riesahition ) T Db UAE.MLC.019/2560
Manufactures:  ALP
Data of 10 Augist 2023 FageTof3
Location: 301, UNTTED ANALYST AND ENGINEERING CONSULTANT OO, LTD.
Ambignt [ 21 )%
Reative Humidity [“86% #£2 J%
Liner Waltaga (235 =1 ) vok

Congiition of this results of Calibration:

L, Tha instrnsment wan calbrated by insert 3 stndard tempersture recoedes with RTD 1t iks abtodevs and wlibration

seeeeling to W-TE-018 based an BS 2646-1{2021) | Aunciaves " Design, safety

and performance Specifieation.

- The temperatine scale used was based on IT5 - 90,

~ A dita show besaw vere final valoes and the infial data may be obtained upan request,

2. Relaranca Standard Instrument ©
Instrumant Maodal Serial No. | Certificate No.|  Due Dabe Through
HiTermm143-2 [ =220 NC-ZE -2 17 b2 MABGETED INC.
P m“i"ﬂ;‘;:‘"‘ R Tt SH60 | NGEMTRRINE|  FNeed3 | HADGETEGH ING

HiTempl 412 R54918 TE s By |

3. This cerificate Is traceanle to Intemational Systenn of Units (ST Unlts),
4. This cerificate was cersfied only for the instrurhent we catbirated.
5, This result of calibration was faund accurate as shown :u; date and place of caltiratios anly.
6, This standarc does not apply to sterikzers or dsinfectos used for medical, dertsl, pharmacautical.
7, Coadition of Calibrated tem ©  Good

ULC Description @ Seting progeem functian sterilization | STERILTZE/NOAIMAL

Time of sterfization 15 Minue AL 121 %2

8, Resut of Calibration | Without adjustnent
After adjustment:

F-E5-012 Revimions 31 Ontes T04M-65

WEC-TIELTIE 17025
CALBRATION 0061

Calibration Report

Cartificate No.: 2384203-001.01
Equipment: Autoclive
Modeli CL40L Serld No: 807298
Resciutant | °f IDMa:  UAEMICO19/2560
Manifaciurer ALP
Data of Calibration: 10 August 2003 Pago 303
Calibration point: 151 =
Ci result;
Cafitration | Temperature | Ralative | Line Veltaga
Cangition ey amicmy )| (voln)
Min 7o 635 25343
W m3 673 50
Tablel : F v
Measured Temperatuns (°C] @ Senscr No,
Calibration Point| (Sensar No.2 is REF} Uncertainty
°c) Std.# 1 [ strairen | s 3 ')
131 121.68 | 12170 | 12856 066

Table 2 : Reporting of Characterization Result

ULE* Satting Uuc* Reading Sahility Unifarmity | Cuerall Varation
ey Min (%) [ Max (°C) [mverage (e[ MPa £0Q) e ey
[ET] 2 | w | owm | e B.11 0.2 023
Hote

The quated uncertanty inchide * Stebility " and * Loading effect { 20% of Unifarmity )"
W = Liit Under Callbeation
Siabliey = Snehall of the grealsst masirsm differems of meared temperatures st any one sensn,
far at least balf an hour after reaching steady state.
Uniformity = The masimam difference of neasured mperatusss 81 any sensors ard the meanired
temiprature at the reference location which ane sbserved at the same time.
Overall Varlation = The déferente of the mawmum end minimum measyred tempestures tmogout abueration tme.

The repart wis based oo
a level of confidence of apgroxmately 85 %,

multied by coversge fector k= 2, provding

B T

FAC5-013 Rpvizion: 01 Date: 20-01-65

3

CORPORATE SERVICES 1 ROUIPMENT CALIBRATION AN TESTING SERVICES S
AN (005

Yoy bt

AU BATTANAE ARN ROAD S04 14 $1ANLUARE SHANTE
TEL I-3717-31 FAN 27 15045

N
TECHSOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

e

[t
CALIATION 0308

Cert. Mo.: 23TM7Z8

Certificate of Calibration

Page: 1of3

Equipment Inouaator

Manufacturer : Memmert

Mode! ; PP 260

Serial No. : VE16.0066 -

1D No. < WAEMIC.D32/2550

Submitted by ; Unitad Analyst and Enginearng Consuftant Ga. Ltd

3 Sal Udomsuk 41, Sukhurmvil Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microblology Laboratory (302)

Received Order : 27 April 2023

Calibration Date ; 27 - 28 Apri 2023

Ambient Temperature : {26£10)°C

Relative Humidity : (5030 %

Calibrated by : Tewatchai Pama

Approved by : 4
Approved Sgnatory

( ) Paornthippa Tameyakul

(<) Malee Butkrusa

() Suwit imjal

lgsue Date - 11 May 2023

L ]

Equipment : Incubsatar Cerl. No,: 23TM7T25
Condition As-Recelved : Used |tem Page: 3of 3
Reference © 23040461008
Resultof Calibration :- () Without Adjustment
Function of UUG® : Tomperature Source
Fresh alr satting : Close
Cafibration | wuc® | uuc* | Temp T Overall
Pain Sefting | Reading stanliity Factor
(") (=0 ) (£"C) {"Ch =] k
250 250 | 250 Q020 0.81 12 z
384 .0 36.0 015 W 16 2
[ d Temp :
Paint Position il
ey 1 2 3 4 5 5 7 8 [aef)| (¥c)
250 | 26541 | 26,254 | 95008 | 25278 | 24.541 | 24,340 24370 | 24,455 | 04.747 0.30
36.0 36275 | 36:351 | 35.768 | 35,941 | 36.543 | 36:500 | 36653 | 3,728 | 365232 0.3%

Average® : The avarsge of 30 values in sach position

Temparature stabllity : One-half of the greatest i of atany one sensor,
ty & The { differance of measured temparstures at any sensors and ine measured

{emperalure at he refersnce location which are observed at the same bire or ai 88 close an observation tme as.

possiblz o ine the temp pattam o f y witin the chamber under steady-stale condiions:

Owerall = Tha Di of the and min measunsd 1 il observation

uue* : Unit Undéer Calibration

Mote | The reposted uncerainty of measurement was induded stability and excluded unfarmity |

Tha reported uncedainty of measurement was based on a standard ity i by s 3
factar k, g a bevel of of i 25 %
-ola-

tonenslamulii

— sArAnrR




A

ey
Equipment : Incubator Cert. No.: 23TM728
Condition As-Received ;  Used ltem Page: 2of3
Referonce © 2304-04810C-8

Procedure Used -
Catibration were cenducted using P Cp-oTn2 ing to direct
method with Data Acguisilion which with Datector | RTD ).
The lemparature scae used was based on [TS-80.
Condition of this result of calibration
1. Referance standard instrument:-

Instrument Model Serlal No, Cert. No. Due Date
1 ) Data Acqulsition 345724 MYSTD13711 22LNE3 02-Ju 2023

2. This ceriificals is valid anly o the item calibraled on date and place of calibration.
3. Thia cedificaion is racesable lo the nternational Systern of Urit:

€& DKSH

s,

Rty Sh

= & Certificate of Calibration

WLC RIS VPREE
ity
Equipment: Balanca Cartificate No.: CO1225732
Model: PREZ Issuad Date: 09 Decamber 2022
Serial No.(or 1Dy C2Z36754745 dob Ne.: KSPR2215578
Manutacturer; Chaus Paga: 1o
Condilicn; Hew
Customar, United Analyst and Engineering Consultant Co,, Lid.
3 30il k 41, Sukhumvit Road, Bang Sub-District,

Phrakhanong District, Bangkok, THAILAND 10260

Emvironment Condiion:  Temperatura 2| £ 05'C
Hurmidity E3WAH 2 2.8 %FM

Callbration Plass: United Analyst and Engineering Consultant Co., Lid. (301 Mircoblology Room)
3 Soi Udomsuk 41, Sukhurmit Road, Bangchak Sub-District,
Phrakhanong District Bangkok, THAILAND 10260

Calibration By: Mr. Adleal Maknol

Calibration Data: 08 Decernber 2022

The Mathod usad: In-housa mathed, CAL-WI47. based on LIKAS Lab 14

Traceability; This cartificate s traceabla to the S| Units maintained by National Institute of Metrology

{NIMT), Thalland through DKSH Technology Co., Lid. Certificate No. CO2221756

Ad Ruapek

(Mr. Adisal Maknol) (Mr. Rungrod Jenidttrakudchai)

Parsan in charge Authorized sigratory
e of mezording o Units 75 ‘racaatriey of
% s emvomrage tarter (123} b1
pronide 4 lavad of corficance of %. 1 Iy cetarsrined Urnsantulety
Thuse resuits may be Beimion Tha resmdis rlate orty in the Bems fesied. catbemted or Tk, Tw mpct! st
ot b repmduosd mcnpt in ful wehcut apsronl of KSH Tachnology L imiled.
e Rmey ATyl e
e e o 120 lu
Delivering Growth - InAsla and Bayond, CALFM-COE-14: 12 Sop 2022

Result of Callbration :- {* ) Witheut Adjustmant
Fungction of UUC* : Temperatura Sourca
Fresh air setting - Clesa. during calibrati
Beglnning Finished
Temp. { "C) 28 =2
REL Humid { % ) 76 5]
2 - ACSupply [Valt) | 231 2
L] []
¥ iy Ref. 5td,
& Position : Pl
H HT Lot
g i 3 1 ZABRTO21
F 2 18RTD-212
- 0/ 5 3 18RTD-2/3
e 4 18RT0-24 |
—_— 3 10RTO-25
6 1BRTD-2/8
7 1BRTO-217
Probe Installztion Datalls : Dimensicn of Chamber ; 2 18RTD-2/8
5% i Ve ik SRR W 8 (ref) 1BRTD-2/9
b= m em W= 064 m
Uiz 0 em te 0B m
Capacity = {rFel.] m*
Al
w@nmslumulile:
— aarAnan
Cartificate Now: CIHM223732 Page: 2of 2
Calibration Results:
Without Adjustment
Eccantic Emor: Walght 1o be 1/3 o 12 of Maximum capacity, taken from the canter of the pan 25 a zero frelerence,
: - Nomins| Test Vaus 200 1)
Refarance Points {g)
A B [ D E
- 0.000 0,000 0000 0.0o0
Rapsalabliity: Dstarminaton of the standerd deviation of waighing balanoe., Readabilily 0.001 (g}
HNominal tes! value {g) Standard Deviation
50 0.0004
H0e 0.0005
Error of Indleation from nominsl or ralua., 0001 (g
Nominal Valus i Mass Valus Error of indication Uncartainty
k
{a) fa) ta) ] (1]
1 1.0000 1,000 0,000 0.0010 0
& 5.0001 5.000 0,000 0,0070 203
10 10,0001 10.000 0.000 0.0010 203
20 70,0001 20.000 9.000 0.0010 203
&0 50,0001 50.000 0.000 0.0010 203
00 100.0001 100,000 $.000 @.0011 200
200 200.0004 200.000 @a.000 0.0011 2m
300 00,0005 300.000 4.001 2.0013 201
400 Ab0.0008 400.0M 0000 0,0014 m
500 50,0003 500.000 2,000 0.0017 2.00
500 00,0004 600.000 0,000 00018 .00
The End of Cariificats
s L ¥ .
e e v s sy 00 Ta
Fcr w26 2500 1008
Dalivering Growth - in Asip and Beyond. CALFM-CON-14: 12 Sap 2072

€= DKSH

Refer to Carfficale No.: CO1Z23732 Paga; 1 af 2
Statements of conformity:
This confarmity cerlificate decuments the validty of the fallawing 3 based on the
rsults of eorresponding calibration cedfficate:
The error of indication durlng call are under given and and
he B5%) within the ien. The given

measurament uncarainty already Includes oiharall afiects by according to the standard mathod, LIKAS Labid, Therefore,
Ihose paramaters have nol bean sssessed sepainisly.

Tolerance and Dedsion rules:
olthe of the devica ars done based on direct comperisan of the relevant
rasuls with tha and decision rule are prescribed by he cusiames,

Declsionrule: [] Choles A Binery Statement for Simgie Acceptance Ruke (w = 0, Spedific Risk <50% PRA.

[ Choics B Mon-binary stasment with guard bard (w = 1 Ui, Pass or Fal Specific Risk < 2.5% PR and
Conditon 50% PFA
[0 Chuios G Cusiomer defrod, Cusksrers. iy defing arbitriry multple of 70 have sppier ae g
band fwerU).
: PFA - Probabilty of Falss Accapt

‘123 o

{Mr. Fungrod Jonidttrakuicha)

Authortzed signatory
Ao ko mallal e
Tectraiogy Lt "
e wnenslunaugy

Delivering Growth « In Asla and Beyond, CALFMCO1-14: 12 Jap 2022




€= DKSH

Refer to Cerfficate No.: C01223732 Pagel 2 of 2
Statements of conformity:
Witheut Adjustmert
Readablity, 0001 ¢
Hamins! Valve ;"’ZI‘:‘" Guard bard () | Toberanca it} e

1 a @ a

1 0.0 0.0010 0.o02 Pass

5 0,000 0.0010 o0 Pass

1o 0,000 0.0010 o.020 Pass

@m 0.000 00010 0040 Pass

5 0.000 o.oo1o o.100 Pass

0o 0.000 @001 0.200 Pass

200 0.000 0.0011 0400 Pass

300 =0.0m 0.0013 600 Pass

and 0.000 0014 0800 Pass

500 0.000 a.oo17 1.000 Pass

&0 0.000 0.0018 1.200 Pass
T walicity of By ity cannt ba for s, it Fmproser use.

The End of Statements of conformity

e v
e ) @naslupmugu

Delivering Growth - in Asla and Seyond,

CAL-FM-CO1-14! 13 Sap 2022

Errer of indication

15

Withaut Adjustrsnt
Tob Mo, LSPREZ1SATE

‘Paadehility!0.00lg

0w 100 1060
= Uncart(+) = Uneert (-] Déspy of balmee
@nsluaugu
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vauAniraniviio 1 Hanzens Equilibrium Headspace, Gas Chromatographic! |
i Mass Spactrometric Method etk |
Jre 2 Carbon tetrachloride Equilibrium Headspace, Gas Cmomalugraphnd
~ fumbizey ) Mass Spectromatric Method "
W’M“ww 3 1,2-Dichloroethane Equilibrium Headspace, Gas Chromatographic/
Rrmamnabirnleaugpe s Mass Spectremetric Method L
a3 a 1,1-Dichlorsethylens Equilioriurn Headspace, Gas Chromatographic!
flusmmsussuuEfmyeng Mass Spectrometric Method
L cis-1,2-Dichloroethylens Erulliriurn Headspace, Gas Chromatographic!
Mass Spectromtric Methad
é trans-1,2-Dichloroethylens Equitibriurn Headspace, Gas Chromatographic/
Mass Sperctrometric Method A
7 Ethyibenzene Equitibrium Headspace, Gas Chromatographics
. . . | Mass Spectrometric Method iz
nalnvuuﬁsuﬁunu:mw'['iw " i @ & Methylene chloride Equitibrium Headspace, Gas Chromatographic/
LAY PR o Mﬂ Mass Spectromatric Method "'
9, o wetme bals 70 beor-d IVEAN o dno Dinele 8 besst 9 | Styrene Equilibrium Headspace, Gas Chromatographic/
\uwildafrveeilng sarabang@div.mail.goth Mass Spectrometfic Method 2
0 Tetmchlorosthylene Equilitirium Headspace, Gas Chromatographic’
Mass Spertrometric Method '™
p ! Tolusne Eruilibrium Headspace, Gas Chromatographic!
tass Spectrometnc Method e
12 Trichlomethylzne Eguilforium Headspace, Gas Chro'natogxamlc.-"
Mass Spectrometric Method
13 m-Xylene Equilibrium Headspace, Gas Chromatographic!
Mass Spectrometric Method e
1q o-¥ylene Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
15 p-Kytene TR , Gas Chromatographic?
M sthod L
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1. United States Enviranmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds In Varlous Sample Matrices
Using Equilibrium Headspace Analysis, SW-846 Method 50214, 2014,

2. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chrematography/
Mass Spectrometry, SW-846 Method 82600, 2018, %TM\
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2} Digestion, Electrothermal Atamic Absorption Spectrometric Method™!
Spectrometric Method!™ 45 | 1.3-Dichlotobenzens Puree and Trap Gas Chromatographic/Mass
3} Digestion, Inductively Coupled Plasma Method™ Spectromietric Method™®
34 | Chromium () 1} Digestion, Direct AlrAcetyiens Flame Method; 46 | 14-Dichiorabenzene Furge and Trap Gas Chromatographic/iMass
Colorimetric Methed; Caleulation™ Spectrometric Method®
2} Cigestian, Inductively Coupled Plasma Method; ar | 3.3-Dichlorobenzidine Liguid-Liguid Extraction, Gas Chromatodraphic/Mass
Cotormatric Method; Calculation'™ Spectiametric Method"
35 | Chromium i) 1} Colerimetric Methord™ 88 | 11-Dichiorosthane Purge and Trap Gas Chromatographic/Mass
2) Extraction, Mr-dcetylene Flame Method!! Spectrometrc Method™!
36 | Chnjsens 1) Liquid-Liquid Extraction, Gas Chromatographic 4% | 1,2-Dichleroethana Purge and Trap Gas Chromatographic/Mass
Methad" Spectrometiic Method™!
2 Liquid-Liguid Extraction, Gas Chomatograghic/ 50 | 3,1-iechloroethylena Purge and Trap Gas Chiomatographic/iass
Mass Spectrometric Method!™ | Spectrometric Method™
37 | Cyenids Distillstion, Colarmetric Method!®! 31 | ds-12-Dichloroethylere Purge and Trap Gas Chromastographic/Mass
8 |280 Liquid-Liquid Extraction, Gas Chromategraphic Methad®! Spectiametiic Method"
) 52 | trans-1.2-Dichloroethylene Purge and Trap Gas Chramatogrmphic/Mass
33 | DoD 1 L]quld—!_'lquld Extraction, Gas Chromatographic P —
Methad® 53 | 28-Dichlorophenc| Liguiid-Ligiic Extraction, Gas Chromatographic/Mass
20 Liguiid-Linuid Extraction, CTals Chrerratogrphind Speciometic Method®
Mass Specttometric Method™ 54 | 12 DN eropmane Pusge and Trap Gas Chromatogmphic/iss
40 | DDE 1) LiguicH. iquid Extraction, Gas Chromatographic Spectrometric Mathod"!
et i 35 | 13- Dichloropropane Purge and Teap Gas Chromatographic/Mass
2) Liguid-Liquid Extraction, G:s Chrematoeraphic/ . —
s Specrrumeh]r_ Hened 36 | 13 Dichlorcpropana Purge and Trap Gas Chramatographic/Mass
a1 | ooT 1) Ligeich el Gas Chromatographic Spectrometric Mathod™
e = i e
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58 | Diethyl phthslate Liquid-Liquid Extraction, Gas Chiomatographic/Mass 70 | Heptachlor epoxide 1} Liguid-Liguid Extraction, Gas Chromatagraghic
Spectrometric Method™ Method™
59 | 2.4-Dimethylphenol Liquid-Liguid Extraction, Gas Chromatographic/Mass 2] Liguid-Liquld Extraction, Gas Chromatographic/
Spectrometric Method'™ Mass Spectrometric Mathod™
&0 | 2,8-Dinttropheral Liguid-Liguid Extraction, Ges Chromatographic/Mass Tt | Hesachlorobenzene Ligquid-Liguid Extraction, Gas Chramatodraphic/
Spectrometric Mathod™ Mass Spectiametric Method'™
&1 | Za-Dinitratoluene Liquid-Liguid Extracticn, Gas Chramatographlic/Mass 72 | Hesachlore-13-butadiene Purge &nd Trap Gas Chromatographic/Mass
Spectromatric Method™ Spectrometric Methad'™
62 | Z6-Gintrotoluene Liquid-Liquid Extraction, Gas Chromatographic/Mass T3 | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ Spectromatric Method®
6% | Din-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass 74 | a-HeH 1) Liguid-Liquid Extraction, Gas Chromatograghic
Spectrarnetric Method'™ Method!
49 | Endosulfan 1) Liquid-Liquid Extraction, Gas Chromatoersphic 2) Liguid-Liquid Extraction, Gas Chromategraphic’
Method™ Mass Spectrometrie Mathod™
2) Liquid-Liquid Extraction, Gas Chromatographic/ 15| BHeH 1) Liquid-Liguid Extraction, Gas Chromatographic
Mass Spectrometric Methed ™ Method™
65 | Endrin 1] Liguid-Liguid Extraction, Gas Chromatographic 2} Ligpuidl-Llquid Extraction, Gas Chrumatographic?
Method™ Mass Spectrometric Methog™
2) Liegiic-Liuid Extraction, Gas Chromatographic! 76 | -HCH 1) Liguid-Liquid Extraction, Gas Chromatographle
Mass Spectrometric Method Method!
66 | Ethylbenzens Purge and Trap Gas Chromatographic/Mass: 2) Lquid-Linuid Extraction, Gas Chromatographic/
Spectrometric Method!™! Ktass Spectrometric Mathad'™!
67 | Flugranthene 1} Liguid-Liguid Extraction, Gas Chramatographic T7 | Hesathlorocyclopentadiene | Liguid-Uguid Extraction, Gas Chromatographic/
| Methad™ Mass Spectrometric Method™
2} Liquid-Liquid Extraction, Gas Chiomateqraphic/ T8 | Hesachloroethane Liquick-Liguid Extraction, Gas Chromatographic/
Mass Spectromettic Methad!™ Mass Spectrometric Methad”
68 | Fluoreni 1 Liguid-Liquid Extraction, Gas Chromategraphle ™ | Indenol1,2,3-cdlpyrene Liguicl-Ligid Extraction, Gas Chromatograghic’
Mathee! Mass Spectrometric Mathed
23 Liguic-Liquid Extraction, Gas Clhiomatographic! B0 | Isophorane Liguld-Liguid Extraction, Gas Chramategraphic/
Mase Spectrometric Method™ Mass Spectrometric Method!®!
6% | Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic 81 | Lead 1) Dlgestion, Direct Air-Acetviene Flame Method™
Methea'™! 2} Digestion, Electrathermal Atomic Absorpticn
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82 | Manganese 1) Digestian, Direct Ar-Acetylene Flame Method™ %6 | Polychlovinated Bipheryls 1) Uguig- i Extraction, Gas Chromatographic
2) Digestion, Electrathermal Atomic Absarption - PCB 1016 Method™
Spectrometric Method'™ - PCH 1221 2) Liguid iuid Extraction, Gas Chromatoeraphic/Mass
3} Digestion, inductively Coupled Plasma Method? - PCB 1252 Spectrometrlc Method™
8% | Mereury Digestion, Cold-Vapor Atomic Absarption Spectrormetric - PCB-1242
Method " - PCH-1298
B4 | Methanol Purge and Tiap Gas Chromatographic/Mass ~PLE-1254
Spectromatric Methed!™ - PCA-1760
a5 | Methowychlor Liguid-Liquid Extraction, Gas Chromatoeraphic Method 97 | Fentachicrophencl Liquid-Liguid Extraction, Gas Chromatograpnic/Mass
86 | Methyl Gromide Furge and Trap Gas Chromatographic/Mass Spectrometric Method!
Spectromebic Method® 98 | gH Electrametric Method™
87 | Methylene chloride Purge and Trap Gas ChromatographiciViass 99 | Phenanthrene 1) Liguid-Liquid EBxtraction, Gas Cheamatographic
Spertrometric Method™ Method"!
88 | 2-Methylphenol Liguic-t fepidd Extraction, Gas Chromatographic/Mass 2) Liguid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™ Spectrometric Method™
89 | 2-Methylnaphthalens 1} Liguid-Liquid Extraction, Gas Chromatographic 100 | Phenol 1) Distillation, Chiorofarm Extraction Method®
Methad!*! 2} Uguid-Liquld Bxtraction, Gas Cheamatographic/
3} Liguid-Liguic Extraction, Gas Chromaingraphic/flass | Mass Spectramietric Method ™
Spactrometric Method™ 10t | Pyrene 1} Liquid-Liquid Extraction, Gas Chromategraphic
50 | Methyl tert-butyl ether Purge and Trap Gas Chrematographic/Mass Method!™
Spectromelrc Method™ 2) UiguisLiquid Extraction, Gas Chromatographic/Mass
91 | Naphthalene 1} Liguid-Liguid Extraction, Gas Chromategraphic Spectrometric Methad™
Method™ 102 | Selenium 1) Digestian, Hydride Generation/Atarmc Absarption
#) lLiquid-lLiguid Extraction, Gas Chromatographic/Mass Spectrometric Method™
Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma pethod™
92 | Nickel 1} Ligastion, Direct AirAcetylene Flame Method™ 103 | Sitver Digestinn, Inductively Coupled Plasma Method!™
2 Digestion, Eiectrathermal Atomic Absorption 104 | Styrerie Purge and Trap Gas Chiomatoyraphic/Mass
Spectrometric Method™ Spectrametic Methad™
3 Digestion, Inductively Coupled Flasma Mathod™ 108 | 1122 Tetrachioroethane | Purge and Trap Gas Chramatographic/Mass
3 | Nitrobenzena Liguid-Liguid Exl!actlor?,. Gas Chromatographic/Mass Spectrometric Method™
Spectrometric Method™ 106 | Tatrachlomethyiens Purge and Trap Gas Chromatoeraphic/Mass
%4 | N-Mitrosodiphenylamine | BRpragiop=as Chomatographic/Mass %
’u = 107 | Toluena ographic/Wiazs ?“V”_’
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108 | Toxaphene 1) Liquid-Liquid Exitaction, Gas Chromatographic 129 | p-Ryiens Purge and T'?ﬂ Gas Chrcmatoq'aphlcfmass
Meathod™ Spectrometric Miethod™
2} Liquid-Ligquid Extraction, Gas Chromatographic/Mass. 125 | ¥ylere {Total) Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method'™! Spectrometric Methad™
109 | TPH {Cs- Cg 1} Purge and Trap, Gas Chromatogsaphic Method 2 126 | Zinc 1} Gigestion, Oirect Air-Acetylane Flame Method™
2} Purge and Trap, Gas Chromatographic/Mass 2] Digestion, Electiothermal Atomic Absorption
spectrometric Methiod Spectrometric Methiod™
110 | TPH (G- C1a) Separatory Funnsl Liguid-Liguid Extraction, Gas I o 3) Digestion, (nductively Couplad Pragma Methad™
Chromatographic Methog™!
11 | TPH s Cad Separatory Funnel Liguid-Liquid Extractien, Gas sy (dpdszuan) S1uy 25 T1e01s
Chromatograghic Methoa™! Ay ETTHARY AT
112 | 1,2.8-Trichlorobenzens Furge and Trap Gas Chromatographic/Mass 1 | Antimeny Isokinetic Sampling, Digestion, Inductively Coupled
Spectrometric Methog™ Plasrna Methiod?
113 | 1,1.1-Triehloroethare Purge and Trap Gas Chromatographic/Mass 2 |arssnie 1) Isokinetic Sampling, Dissstion, Hydrids
Spectrometric Method' Generation/Atarnic Absorption Spectrometric Methoe™
114 | {,1.2-Trichloroethane Puree and Trap Gas Chromatographic/Mass 2} Isokinetic Sampling, Digestion, Inductively Coupled
Spectrometric Methiod™ Plasma Moathod!
115 | Trichloreathylene Pures and Trap Gas Thrematographic/Mass 3 | Cadmium 1) lsnkinetic Sampling, Digestion, Dirsct Air-Acetylsns
Spectrometric Method'™ Flarme Method
116 | 24,5 Trichloroghenol Llguid-Liquid Extraction, Gas Chromatographicd 2] lsokinetic Sampling, Digsstion, Inductively Couptéd
Wiass Spectrarnetric Method® Plasrma Method
17 | 28,5 Trichiorophensl Liguid-Liquid Extraction, Gas Chiomatagraphic/ 4 | Carbon Monmide Imstrusmental Aralyzer Method™
s Sgesssomenic Wethock? 5 | Chiorine teokinetic Samipling, lon Chramateeraphic Method'™
118 | LA5Trimethylbanzene Purge arid Trap Gas Chiomatographic/Mass N
Spectrametric Method™ & Chromiurm 1] lspkinetic Sampling, Digsstion, Direct Ar-Acetylens
118 | Vanadium Digestion, Inductively Coupled Plasma Methad™ Flarrie Mathod™
120 | Vinyl acetate Purge and Trap Gas Chiomategraphic/Mass ;:;::::;i::;r:!p“"g‘ Digestion, industively Coupled
| Spectrometric Method™ 7 | Cobalt Isokinstic Sampling, Digestion, Inductively Coupled
121 | Vinyl chloride Purge and Trap Gas Chromatographic/ivass i !
3 nt Plasrma pethod
EENEAE S ST B8 | Copper 1) Isokinatic Sampling, Diesstion, Direct Al-Acetylere
122 | m-Xylers Purge and Trap Gas Chromatographicivass " 151
Spectrormetric Mathud'"' r—I.ame.Mer.hnd .
124 | o-Xylene rnmamgrapfu:ffehss |— Iil “"":‘.".' "ﬁ_’-} = stion, Inductively Coupled
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10 | Dicsons/Furans Jsokingtic Sampling™ Friu sranfiy ik
11 | Hydrogen Chloride sokinetic Sampling, lon Chromatograshic Method® 1 ||febrie 1) Waste Extraction; Separatory Funnel Liguid-Liguid
_ _ ’ - Extraction, Gas Chremategraghic Method #H4
12 | Hydrogen Fluarde lsokinetle Sampling, lan Chramatographic Method 2) Ultrasoniic Extraction, Gas Chiomategaphic
13 | Hycragen Sulfide Absorption Sempling, ladometric Method ™ Marhoghto
18 | Lead 1) Isokingtic Sampling, Disestion, Direct Al-Acetylens 2 | Antimeny Digestion, inductively Coupled Plasma Method ™'
Flairie Method 3| Arsenic 1) Waste Extraction, Digestion, Mydride
2) Isokinetic Sampling, Digestion, Incuctively Coupled Geremation/Atomic Absorption Spectrometric
Plasma Methad™ Mathog®em
15 | Mangansse 1) lsoakinetic Sampling, Digestion, Direct Alr-Acetylens 2) Wasts Extraction, Digestion, Inductively Cauptad
Flame Method™ Plasma Mathod28¥
2) lsokinetic Sampling, Digestion, inductively Coupled 5) Digestion, Hytride Generation/Atamic Asorption
Plasms Method” Spectrometric Mathod!™
18 | Mercury Isokinetic Sampting, Digestion, Cald-Vapor Atemic 1) Digestion, Induetively Coupled Plasma Method! ™™
Absorption Spectiometric Method™ 4 | Barium 1) Waste Extraction, Digestion, Inductivety Coupled
17 | Nickel 1} lsoklretic Sampling, Disestion, Direct Air-Acetylens Plasma Method®&3
Flame Metnog™ 2) Digestion, Inductively Coupled Plagma Methad ™
2513 s HE S iy Dhgeistiony liotively bl 5 | Benyllum 1) Waste Extraction, Digestion, Indluctively Coupled
Plasma Methad™ Plasma Methodi 2412
18 | Opacity Firgelmann's Method ! 2) Digestion, Inductively Coupled Plasma Method ™
19 | Coddes of Nitregen 1) Absarption Sampling, Phenoldisulforic acid Methad™ 6 | Cadrmium 1) Waste Extraction, Dfgestion, Flanw Atormic Absortion
24 Instrumiental Analyzer Method™ Spectramettic Methad® 11 [
20 | selenium 1) sokinetic Sampling, Digestion, Hydrde 2] Waste Extraction, Digestion, inductively Coupled
Genaration/Atomic Abserption Spectrometric Method™ | Plasrma Metnad™ 3
2y isokinetic Sampling, Disestion, Inductively Couplad 3) Digestion, Flarme Atomic Apsorption Spectrometric
Plagrma Mathot™ | Method! ™
21 | Sulfur Dicxide 1) Absarption Sampling, Barun-Tharin Titrimetric 4] Digestion, Inductively Coupled Plasma Method™ ™
Methed® | T Chigrdane 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2} instrumental Analyzer Method™ Extraction, Gas Chromatostaghic Mathad! 4
72 | Subfurle Acld lsckinetic Sampling, Barium Therin Titrmetric Method™ 2) Ultrasenic Extraction, Gas Chromatearaphic
23 | Total Suspended Particulate | tspkinetic Sampling, Gravimetric Method™ | _ Method 4
24 | Vanadium on, Inchuctively Coupled ol D Vi Bl Ds!,:.nn' Feme Mg Ashration
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%) Digestion, Flame Atomic ADsorption Spect!omerr‘lc_— 15 | DDE 1) Waste Extraction, Separatory Funne! |iguid-Liguid
Method " Esdraction, Gas Chiomatographic Mething® %4
) Digestion, inductively Coupled Plasrma Method ™9 2) Ultrasonile Extraction, Gas Chromatozraghic
9. | Chromium {il} 1} Waste Extraction, Digestion, Flame Atomic Absorption Method!*4
Spectrometric Method; Waste Extraction, Colorimetric 1% |opT 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Method; Caleilation™ 4% Extraction, Gas Chromatograshic Method 54
2} Waste Extraction, Digestion, Inductively Coupled «2} Uitrasonic Extraction, Gas Chromatoeraphic
Piasma Methad; \Waste Extracticn, Calorimetric Mathod, Method!#
Calculation 4136 17| Deldrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid
3) Digestion, Flame Atomic Absorption Spectrometric Extraction, Gas Chromatographic Mathod™*#
Wethod, Alkaline Digestion, Colormetric Method; 2) Ultraseric Extraction, Gas Chromatographic
Caliculation!™21% r—
a) Digestian, inductively Caupled Plasma Mathed; 18 | Endrit 1) Waste Extraction; Separatory Funnel Liquig-Liguid
Alkaline Digestion, Colarimetric Methed; Extraction, Gas Chromatagraphic Methad® %
Calculation™ #1318 2) Ultrasonic Extraction, Gas Chromatograiphic
10 | Chramium (V1) 1} Waste Extraction, Cotorimetric Method fethad!!424
2) Alkaline Digestion, Colotimetric Methad™ 18 | Heptachlor 1} Waste Extraction, Sepasatory Funnel Liouid-Liouid
11 | Cobait 1) Waste Extraction, Digestion, Inductively Cougted Extraction, Gas Chromatographic Methad? 0
Plasma Method?41% 2) Utrasinie Exdraction, Gas Chinmatographic
2) Digestion, Inductively Coupled Plasma Method Methor 4
12 | Copper 1) Waste Extraction, Digestion, Flame Atomic Absosption 20 | leed 1) Waste Extractian, Digestlon, Flame Atomic Absorption
Spectiometric Method “4 1 Spectrometrlc Method 241
2} Waste Extraction, Digestion, Inductively Cougled 2} Waste Extraction, Digestion, inductively Coupled
Plasma Mathod 4% Plasina Methogtei
3} Digestion, Flame Atornic Absorption Spectrometric ) Diggstion, Flame Atamic Absoeption Spectometric
Methog etk
1) Gigestion, Inductively Coupled Plasma Method!™! 2) Digestion, [nductively Coupled Plasma Method ¥
13 | 24D 1) Waste Extraction, Separatary Funnel Liguid-Liguid 21 | Lindane 1 Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method?H Extraction, Gas Chromatagraphic Methogt=*2
E 2} Ultraseriie Extraction, Gas Chramatographic 2) Ultrasanic Extraction, Gas Chiramatographic |
|' Method! 4 Methed 122!
14 | oOD | 1} Waste Extraction, Separatory Funnel Liguid-Liguid 22 | Mercury 1] Waste Extraction, Digestion, Cold-Vapar Atomic |
" - B Method ™
2) Mste Exctrd tioy Inductively Colbieed
) Plaggi et ol WHIENABA
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3) Digestion, Cold-Vapar Atbmic Absorption 228,55
Spectrometrie Methoa™ Pentachicrobiphend
4) Digestion, Inductively Coupled Fasma Methad™ S235 M6
5} Thermal Decemposition Amaleamation and Atomic Pentachlorabiphenyl
Abserption Spectrometric Method™™ -22344 5"
23 | Methowychiar 1) Waste Extraction, Separatery Funnel Liguid-Liguid Hexachlorobiphenyl
Extraction, Gas Chiomatoeraphic Method % -2 23455+
2) Ultrasonic Extraction, Gas Chromatographic Hexachlorobiphenyl
Methad®22 223556
24 | Mokybdenum 1) Waste Extraction, Digestion, inductively Coupled Hexachlarobiphenyl
Plasma Method 4 -2.Z,8455-
2) Digestion, Inductively Coupled Plasms Method ™™ Hexachlorohiphenyl
25 | Mickel 1) Waste Extraction, Digestion, Flame Atornic Absarption RZBIAMLS
Spectrametric Method™&t Heptachicrobiphemy
2} Waste Extraction, Digestion, Inductively Coupled -2,730848.55-
Piasma Method ¥ Heptachlorabiphenyd
3) Digestion, Ftame Atomic Absorption Spectrometric -27 38056
Method ™9 Heptachlerchipheny
) Digestion, Inductively Coupled Plasma Method ™ 30,556
26 | Polychiorinated Bipheryis 1) Waste Extraction, Separatory Funnel Liguld-Liguid Heptachlorebiphenyt
~froclor 1016 Extractinn, Gas Chramatographic Wethod28 -2 3344556
- Aroclor 1221 2} Ultrssonis Extraction, Gas Chrormatographic NDnEChiDI‘Dbipi‘\en}'l
- Aroclor 1232 Methud““'”'f‘ ¥ ',1 27 | Penttachlosophencl 1) Waste Extraction, Separatory Funnel Ligud-ligulg
- Aroclor 1242 Extraction, Gas Chrn‘.'r\‘it‘aqmphicfl\"ﬁs; Spectrometric
- Aracior 1248 Methiod! 42!
- Aroclor 1256 2) Ulrrasanie Extraction, Gas Chimmatographic/Mass
-Arcclor 1260 Spectrometric Method ##
= 2Crinrckipher 28 |pH Electrometric Methad™ =
- 2.3-Dichlorobiphenyt 29 | Selenjum | 1) Waste Extractinn, Dlgestian, Hydrida

Generation/Atomic Absorption Spectrometic
Miethod 520
2) Waste Extraction, Digestion, Inductively Coupled
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30 | Silver 1) Waste Extraction, Digestion, Inductively Coupled 3 | Aldrin 1) Ultrasonic Extraction, Gas Chromatographic
Plasina Methoe ™ 3 Miethad0%
2) Digestion, Inductively Coupled Piasrma Method™ Y 2) Uttrasanlc Extractinn, Gas Chromatographic/Mass
31 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled Spectrometric Method!948
Plasma Method ™4 4 | Anthracene 1) Uitrasonic Extraction, Gas Chromattgraphic
2) Digestion, Inductively Couplad Puasrma Method ™3 Method %8
32 | Toxaphene 1) Waste Extractlon, Seperatory Funnel Liguid Liguid 2) Ultrasaniz Extraction, Gas Chromatographic/Mass
Extraction, Gas Chiomatographic Method®# Spactrometric Method! 4
2) Ultrasonic Extraction, Gas Chromatographic 5 | Antimaony Digestion, Inductively Coupled Plasma Method ™
Method!*2 6 | frsenic 1) Digestion, Hychide Generation/Atamic Absaiption
33 | Trichloroethylene 1) Waste Extraction, Purge and Trap, Gas Spectrometric Method™ S
Chromategraphic/Mass Spectrometric Method ™! 2% 2) Digestion, Inductively Coupled Plasma Method ™
2) Purge and Trap, Gas Chromatographic/Mass 7| Atrazine Ultrasariic Extraction, Gas Chrarmategraphic/Mass
Spectrometric Method" @ Spectiometric Methad? 0!
34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled 8 | Barlum Digestion, Inductively Coupted Plasma Mathod '™
ETaE
Plasma Method " 5 | Banzlalanthracene 1) Ultrasonic Extraction, Gas Chromatographlc
2) Digestion, Inductively Coupled Plasma Melhf)d""" Methoghoa!
35 | Zinc 1) Waste Extraction, DI?T;:_O“- Flame Atomic Absorptien 2) Ultrasoric Extraction, Gas Chromatographic/Mass
Spectrometiic Methoo™ [ Spectromitric MathogH?%
7) Waste met_ﬁ:‘;_“w““”- Inucthaely Coupled 10 | Berzene Purge and Trap, Gas Chromatoersphic/Mass
Pz Mathoct Spectrometiic Method =4
2) Digestion; Plame AtomieAbserption Spechamatric 11 | Benzofbifluoranthena 1) Ultrasonie Extraction, Gas Chromatoeraphic
Method!" Metho!sl
" 113
4 Bigestion; Inductvily Cotiplas) Plasm ifeffiod 2) Ultrasonie Extraction, Gas Chromatoeraphic/Mass
~ Spectrometiic Mathae %2
Ay SIYIY 125 378073 12 | Benzelkifucranthens 1) Utrasonle Extraction, Gas Chromatographic
£l Lt ATl Method 192
1 | Acenaphthens 1} Ultrasonic Extraction, Gas Chramalographic 2) Wkrasonie Extraction, Gas Chromatographic/Mass
Method!® Spestrormetric Methiod! !
2) Ultrasonic Extraction, Gas Chromatographic/Mass 13 | Benzaic acid Ultrasonic Extraction, Gas Chromatographie/Mass
Spectrometric Metnod"“"" Spectiametic Methag! 1%
2 | Acetons raghic/Mass 14 | serzalalpyrene 1 ULtrasnm: Extraction, Gas Chromatographic
R L) <> y ST
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15 | Benzolg hdperylene 1) Ultrasonic Extraction, Gas Chiomategiaghic 31 | Chioroform Purge and Trap, Gas Chromatogaphic/Mass
etkiod! e Spectrometric Method! 2%
2 Ultrasenic Extraction, Gas Chromatoeraphic/Mass: 32 | Z-Chicraghenol Uitrasenic Extraction, Gas Chromatographic/Mass
Spactrormetric Methog 52! Spectromistric Metheod!8
16 | Beryllium Digestion, Inductively Coupled Plasma Method ™ 33 | Chramiirm 1) Digestion, Flame Atomic Absergtion Spectrometric
(AT
17 | Bistzchlomethyllether Ultrasenic Extraction, Gas Chiomatographic/Mass histhoss o
ometric Method o 2} Digestion, Inductively Coupled Plasia Mathog”
34 | Crrgmiumn (I i i i i
18 | Bis{Z-ethylhexpliphthalate | Ultrasonic Extraction, Gas Chiomatographic/hass T ) 1) Digestion, Flame Atormic Absorption Spectrometric
Spectramtric Methad!%# Method; Atkaline Digestion, Colorimetric Method;
i [7814,10]
1% | Bramodichlcromethane Burge and Trap, Gas Chrormatagraphic/Mass E-\lc_ulahuﬂ
Specticrntrie Mathod 2 2: Disesﬂo_n. Prw.dul:!lvely Coupled Plasma Mathod;
20, | Bromaform Purge and Trap, Gas Chiomatographic/Mass Alkaline Uqf:lﬂ:.l Colonmistic Method;
Spectrometric Method 12249 35 |¢ ) St " 1,26]
21 | Butanol Purge and Trap, Ges Chroenatographic/Mass Tl { Alkaline Digestion, Colorimetrie Method™
Spectrometric Method ™5 3 | Chrysens 1) Ultrasariie Extraction, Gas Chamatagraphic
22 | Butyl benzyl phthalate Ultrasenie Extraction, Gas Chromatographic/Mass ——LY
Spectromatric Method! %49 2} Ultrasonic Extraction, Gas Chrpmatagraphic/Mass
23 | Cadmium 1) igestion, Flame Atarmic Absarpition Spectrometric Specitamatric Method 228
Method! ™4 37 | Cyanide Extraction, Distillation, Colorimetric Metbad @520
2) Digestion, inductively Coupled Plasma Methad! 38 | z8D Ulirasanic Extraction, Gas Chiomatagraphic Methad®!
24 | Carbazole Uitrasaric Extraction, Gals Chromatographic/Mass 39 |oob 1} Ultraseiric Extraction, Gas Chromatoaraphic
Spectromatric Method!!"24 Mathohas]
25 | Carban disulfide Purge and Trap, Gas ijlrsl\memph'ﬂ“iﬁﬁ 21 Ultrasoinic Extraction, Gas Chiomatographic/Mass
Spectrometric Method Spectramatric Mathod 28!
26 | Carbon tetrachlonde Purge and Trap, Gas d:\r?mamgraphwm-ass an | DoE 1) Uibtrasonie-Extraction, Gas Chims phic
Spectrometic Methed!*#1 Methog!04!
27 | Chlordane 1 \-htr&:‘tjun: Extraction, Gas Chomatographic # Ultrasenic Extraction, Gas Cheamatagraphic/Mass
ietiiced Spectrometric Mathig 5
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2) Ultrasonic Extmcrm‘uia__s Chrarmatagmphic/Mass 41 | poF 1) Ultrasonic Extraction, Gas Chromatneraghic
Spectrometric Method!29 Methad 02
28 | pChicroaniline Liltrasanic Extraction, Gas [n!omatogmprmta_‘.s #) Ultrasone Exeraction, Gas R n—"
Spectr ) Spe-.—tromemr Metripd!*5
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43 | Din-butyl phthalate Ultrasoric Extraction. Gas Chromatographic/Mass &0 | 24-Dinitrophenal Ulrmsonic Extraction, Gas Crromatographic/Mass
Spettremetric Method 48 Spectrometric Method! %™
44 | 1,2-Dichlarobenzenea Purge and Trap, Gas Chromatographic/Mass 61 | 24-Dinitratoluene Ultrasonic Extraction, Gas Crromatngraphic/fass
| Spectrometric Method 24 Spectrometric Method™ ™
45 | 13-Dichiorcbenzens Purge and Trap, Gas Chromatographie/Mass 62 | asDinitrotolusne Ultrasonic Extraction, Gas Chromatogmphic/Mase
Spectrometric Method Spectttimetric Methoe 028
46 | 14-Dichiorobenzens Purge and Trap, Gas Chomatographic/Mass 63 | Dl-n-Octyl phthalate Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric MathadH Spectrometric Method! 24
47 | 3,3 -Dichlorcbenzidine Ultrasonic Extraction, Gas Chromatographic/Mass 64 | Endosulfan 1) Ultrasonic Extraction, Gas Chromatoeraphic
Spectrometric Mathod ™% Method"®#
48 | 1,1-Dihlarcethane Purge and Trap, Gas Chromatographic/Mass | 2) Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometiic Methed! 2! Spectremetric Methad %2
49 | 1L.2-Dichloroethane Purge and Trap, Gas Chramatographic/Mass 85 | Endtin 1) WAtrasonic Extraction, Gas Chromatagraghic
Spectrometrie Metriog™ 24 MithiodhoH
5 | L1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method Spectrametric Methag! %24
51 | ¢is-1,20ichlarcethytens Piiree and Trap, Gas Chromatographic/Mass 66 | Ethylberzere Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!**! Spactrometsic Methog#
52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatoermphic/Mass 87 | Flucranthene 1} Uitrasanic Extraction, Gas Chromatographic
Spectrometric Method#47 Method"*##
53 | 24-Oichiorephenal Ultrasonic Extraction, Gas Chromatographic/Mass 2) \irasonic Extraction, Gas Chromatographic/Mass
spectrometric Methed 58 Spectramiatie Method 020
54 | 1,2-Dichloroopane Puree and Trap, Gas Chromatographic/Mass 68 | Fluotene 1) Ultrasoric Extraction, Gas Chiomatagraphic
Spactrometiic Method!' 25 Pethod!
55 | 1,3-Cichloropropane Purge and Trap, Gas Chromatographic/Mass 2} Ultrasonic Extraction, Gas Chramatographic/Mass
Spectromeatric Method ™25 Spactrometric Method!
36 | 1.3Dichloropropens Puree and Trap, Gas Chromatographic/iMass 89 | Heptachior 1) Ultragonic Extraction, Gas Chiormatographlc
Spectromtric Methad 24 MethodHa=
57 | Digtdrin 1) Ultrasenic Extraction, Gas Chromatographic 2) Ultragonic Extraction, Gas Chromatographic/Mass
Method! 187 Spectrumetic Methiod '™
2) Ultrasonic Extraction, Gas Chramatographic/Mass 70 | Heptachior aposide 1 Ultrasoric Extractiar, Gas Chomatographic
Spectrametric Method ™1 Tethogha2d
58 | Diethyl phthalate itrdso ﬂ" i, Ea=thromatographlc/) S | 2 } X ,_c_nmmarmphw,“m
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71 | Hexschlorobenzens 1) Uittrasonic Extraction, Gas Chromatographic B3 | Mercury 1) Digestion, Cold-Vaper Atomic Absorption
Method & Spectrometric Mathod ™
2) Ultrascnie Extraction, Gas Chromatographic/Mass %) Digestion, Inductively Coupted Plasma Method Y
Spectrometric Method 29 3) Thermal Decompasition Amaleamation and Atormic
72 | Hexachloro-1, 3-butadiens Puirge and Trap, Gas Chromatoaraphic/iass Ahsarption Spectromettic Mathad
Spectrometric Method! 124 84 | Methanol Furge and Trap, Gas Chromatogmphic/Mass
73 | n-Hexana Purge and Trap, Gas Chromatographic/Mass | Spectrametric Method
Spectrometric Method 4 85 | Methemychlor 1] Uttrasonic Extraction, Gas Chromatographic
T4 | g-HeH 1) Ultrassnic Extraction, Gas Chromatographic thiod 4T
Method 1822 2) Ultrssonic Exgraction, Gas Chramatagraphic/Mass
2) Ultrasonic Extraction, Gas Chromatographic/Mass Spactrometric Method! ¥
5 fic: Methiod 1021 86 | Methyl bromide Furge and Trap, Gas Chromatoeraphic/Mass
75 B-HCH 1} Ultrasonic Extraction, Gas Chromatographic Spectremetric Method! =24
Mathad®# B7 | Methylene chlonde Purge and Trap, Gas Chromatoeraphlc/ass
2 Ultrasonic Extraction, Gas Chromatographic/iass Spectiamétic Method 221
Spectrometric Methoa % B8 | 2:Methylphanal Uitrasanic Extraction, Gas Chromatographic/Mass
76| YHCH 1) Ultrasanic Extraction, Gas Chromatographic Spactrametric Methog' 24
Method 2 85 | 2-Methylnaphthatene Ultrasonic Extraction, Gas Chromatographic/Mass
2) Ultrasonic Extraction, Gas Chromatagraphic/Mass Spectrometric Mathod! %2
Sgectrometric Method "% 30| Methyl tert-butyt sther Burge and Trap, Gas Chromatographic/Mass
7T | Hexachiorocyclopentadiens | Ulirasonic Extraction, Gas Chromatesraphic/Mass Spectromatric Method %4
spectrametric Methed ™% 91 | Maphthalens 1) Ultrasenic Extraction, Gas Chromatogaghic
T8 | Hexachioroethane: Ultrasonic Extraction, Gas Chromatographic/Mass Meshod! e
Soectrometric Methiod 1428 2} Uitrasonic Extraction, Gas Chromatodraphic/Mass
79 | Indenoil,2,3-cpyrene 1} Ultrasonic Extraction, Gas Chiormatographic | Spectrometyic Mezhod! 1224
Method % 92 | kel 1) Digestion, Flame Momic ABsorption Spectomatric
2} Ultrasonic Extraction; Gas Chromatographic/Mass: Method ™=
Spectrametri: Method % 2) bigestion, Indluctively Coupled Piasma Mathord ™
80 | Isophorane Ultrasonic Extraction; Gas Chromatographic/Mass 93 | Nitrobenzene Ultrasoric Extraction, Gas Chromatographic/Mass
Spectromettic Methiod 55 Spectromietric Mothod!!54
81 |Lead 1} Digestion, Flame Atomic Absorption Spectrometic 24| N-Nitrosodiphenyiamine | Ultrasonic Extraction, Gas Chromatographic/Mass
Methed 1% Spectrometric Methed %2
7} Diebst] Sapled Plasma [7.13] L 95 | N-Nitrosodl-r-propylamine romatngraphic/Mass
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86 | Polychlorinated Biphenyls 1} Liltras:)nlc Extraction, Gas Chromatoeraghic
- ivosclor 1016 Method!%#
- Araclor 1221 2) Ulsrasonic Extraction, Gas Chriomatographic/Mass
- Arclor 1232 Spectrometric Method ™7
~Araclor 1282
-Aroclor 1208
- frocior 1254
- Areclor 1260 .
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97 | Pertachlormphenod Wtrasoric Extraction, Gas Chromatographic/Mass
| Spectromatric Mathod 1%
98 | Phenanthrene 1) Utrssenic Extraction, Gas Chromatographic
Method ™%

2 Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method' 24!

g9 | Pherol Uitrasanic Extraction, Gas Chromatoeraphic/Mass
Spectromatiic Methad 4%

100 | Pyreng 1) Uitrasgnic Extraction, Gas Chromatographic
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2,348 Tetrschierobiphenyl RSP 0 02 _
i 101 | Seleniurm 1] Cigestion, Hydride Generation/Atomnic Absarption
RIS ) Spectrometric Method"#=
Pmtlachlorohlnhenfn 2} Digestion, Inductively Coupled Flasma Methad ™
;’:t—::[;uphmyl 02 | Silvir Digestion, Inductively Coupled Plasma Method' ™
- 23346 103 | Styrene Purge and Trap, Gas Chromatosraphic/Mass
Pertachlombiphenyl Spectrometric Method =
2T AN 108 | 1,132 Tetrachlgroathare Purge and Trap, Gas Chromatogmphic/Mass
Hexachlorabiphant Spectrometrc Methad 72
-2Z3A55- 105 | Tetrachloroethylans Purge ana Trap, Gas Chromatographic/Mass
| Hexachlormbipheny! Spectrometric Method %
223556 106 | Tolusne Purge and Trap, Gas Chromatosraphic/Mass
Hexachlorobiphenyl Spectrometric Method!221
32 aass 107 | Tosaphens Uitrasonic Extraction, Gas Chromatoeraphic Mathod 154
Hexachlorebiphenyl 108 | TPH {Cs-Cal 1} Purge and Trap, Gas Chromatographic Methoe 220
-2233445 2 Purge and Trap, Bas Chromatographic/Mass
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112 | 11,1 Trichioroethans Purgs and Trap; Gas Chiomatagraphic/Mass Gautansdiad, 2547,
Spectrometric Method ™ 0, APHA, AVAWA, WEF. Standard Methads for the Examination of Water and
13 | 1,12 dchiaroethane Purge and Trep, Gas Chibmatagraphic/Mass Wastewster, 25 ed, Washington, DC: APHA, 2017
Spectrometric Methad"*5 5. United States Enviranments! Protection Agency. Standards of Performance for
114 | Trichkoraethylens Purge 3nd Trap, Gas Chramatographic/Mass New Stationary Sources, 80 CFR 0. Appendix A, 2018,
Spectrometic Method & United States Environmental Protection Azency, Test Methods for Evaluation
15 | 28,5 Trichlarmphenal Ulerasoitic Extraction; Gas Cliomstaytaphic/iass Solid Waste Physical/Chemical Methods. SW-846, 1597
Spectrometric Method T. United States Erivirmrmental Protection Agancy. Test Methods for Evaluation Selid
116 | 245 Trichloiophensl Ultrasanic Extraction, Gas Chromatographic/iass Wiaste Physical/Chimical Methods. Acid Digestion of Sediments, Sludges, and Salls.
Spectrometric Method SW-846 Methad 30508, 1996,
117 | 1,3.5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass B, United States Environmentsl Srotection Agercy, Test Methods for Evalustion Salid
Soectrometric Method o Waste Physical/Chemical Methods, Alkaline Digestion for Hexavalent Chromiam.
118 | Vansdiin Digestion, Inductively Coupied Flasma Method™* SW-B46 Methad 30604, 1696,
118 | Viryl scetate Purge and Trap, Gas Cheomatographic/Mass 9. Unitad States Ervironmantal Protection Agency. Test Methads for Fyaluation Solid
Spectrometic Method! Waste 3, Physical/Chemical Methods. Separatory Funnel Liquld-Liquid Extraction. SW-846
120 | Viryl chloride Burge and Trap, Gas Chromatographic/Mass Method 3510C, 1595,
Spectrametic Method ™! 14 United States Ernvironmental Protection Agency, Test Methods far Evaluation Solid
121 | matylene Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methads. Ultrasonic Extraction. SW-846 Method 3550C, 2007
Spectrametric Method!** 11. United States Environments| Pratection Agency. Test Methods for Evalustian Seiid
122 | odylene Pures and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods, Purge and Trap for Aquecus Samples. SW-846 Method
Spectrometric Method" 22 5030, 2003,
173 | pRylene Purge and Trap, Gas Chromatographic/Mass 12, United States Erviranmental Pretettion Asency, Test Methads for Evaluaticn Salid
Spectroretric Method Waste PhysicaliChemical Methods, Closed Systern Purge and Trap and Extraction far
124 | xylene [Total) Purge and Trap, Gas Chromatographic/Mazs Volatile Organics In Seil and Waste Sample, SW-848 Method 50354, 2000,
Spectromatric Method 13 United States Ervirsnmentsl Protection Agency, Test Metheds far Evaluation Sotid
125 | Zine 1) Digestion, Flarre Atomic Abserption Spertrometric Waste Priysical/Chemical Methods, inductively Coupled Plasma-Opticat Emission
Method ™ Spectrometry. SW-B46 Method 60100, 2014,
2) Dlgestion, Inductivety Coupled Plasa Method!"! 18, United States Environmental Prateiction Assncy, Test Methods for Evaluation Solid
Waste Physical/iChemics| Methods. Flame Atomic Absorption Spectrophotometry, SW-B46
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16, United Sztes Envitcnmental Protection Agency. Test Methods for Evaluation Sotid
\Waste Physical/Chemical Methods. Chremium, Hexavalent (Colorimetric). SW-B46 Methed
Ti96A, 1992,

17, United States Environmertal Protection Agency. Test Methods far Evaluation Solid
‘Waste Physical/Chernical Methods. Mereury in Liguld Waste (Manual Cold Vapar
Technigue). SW-846 Method 74704, 1890,

18. United States Ervirohimental Protection Agency. Test Methards for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Solid or Semisolid Waste (Manual Cold-
Vapor Technique), SW-848 Method 74718, 1998

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Method 80150, 2003

22 United States Ervironmental Protection Agency, Test Methids for Evalustion Solid
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Mathod 9010C, 2004
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31 United States Environmiental Protection Asency, Test Methods for Fvaluation Selid
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