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List of Instruments Certification for Air & Noise Quality Analysis

No.[Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Rndersen Instruments, Ind G25A Tisch Environmental,Inc. 28062022 28 Jun 22 27 Jun 24 -
Calibrator Particulate Matter < 10 um (PM,,) 11IMX
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P800 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Mass Flow Meter BTEXs Alicat Scientific, Inc. MB-5SCCM-D/5M Miracle International AD2110-274-0002 1 Nov 21 31 Oct 22 -
71015 Technology Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2499 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
BTEXs
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H771 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
BTEXs
6 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 19072021 19 Jul 21 18 Jul 22 -
1180540062
7 |Nitrogen Dioxide Analyzer  [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 09072021 9 Jul 21 8 Jul 22 -
1182920008
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 14062021 14 Jun 21 13 Jun 22 -
1200906875
10 [Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 14062021 14 Jun 21 13 Jun 22 -
1201778112
11 |Sulphur Dioxide Analyzer  |Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09062021 9 Jun 21 8 Jun 22 -
1201778116
12 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14102021 14 Oct 21 13 Oct 22 -
1180540068
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14102021 14 Oct 21 13 Oct 22 -
CM08140004
15 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21122021 21 Dec 21 20 Dec 22 -
1201778119
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Wind Speed/Wind Direction |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 385/21 16 Aug 21 15 Aug 22 -
19040308
18 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 354/21 20 Jul 21 19 Jul 22 -
19040406
19 [Wind Speed/Wind Direction [WS/WD LSI LASTEM 05103-5 Thai Meteorological Department 212/21 14 Apr 21 13 Apr 22 -
30905375
20 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 21-ACT-327 24 Aug 21 23 Aug 22 -
(Acoustic Calibrator) 6171 Co.,Ltd.
21 |Sound Level Meter Laeq 24 b Lamax Ladne Lago Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL22095 22 Apr 22 21 Apr 23 -
00511776
22 |Sound Level Meter Laeq 24 he> Lamax Ladne Lago Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL22096 22 Apr 22 21 Apr 23 -
00901703
23 |Sound Level Meter Laeq 24 hr Larmaxe Ladns Laso Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL22097 22 Apr 22 21 Apr 23 -

00901739




List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH YSI pH100A Technology Promotion Association 22CH60 13 Jan 22 12 Jan 23 -
JC03354 (Thailand-Japan)
2 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 21CH1470 21 Oct 21 20 Oct 22 -
18C105225 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
X

ND TESTING SERVICES
RECALIBRATION CALIBRATION A NG

5344 PATTANAKARN ROAD S0 18 SUANLUANG, SUANLUANG, BANGEOK 10250
PUE DATE: TEL. 0-2717-3000-74 FAX, 0-2719-9482
| ‘ June 28, 2022

—Environmental S —— Certificate of Calibration ~ cetteste - o0
.
Equipment : U-Tube Manomeatar
Ealit Manufacturer: Dwyer This carificate may not be reproduced athar than in hl,
i except with e prioe writtan appeoval of e haad of
Cal. Date: June 28, 2021 Rootsmater S/N: 438320 Ta: 297 K Model : 1221-36-WiM Carporale Services 3: Equipment Calibration snd Teating Sarvices
(Operator:  Jim Tisch Pa: 7536 mm Hg Sarial No.: =
c s
Model #: G254 Calibrator 5/N: 11MX s UUAE EFM N5/ 880
Vel Init | Vol Final | &Vl Condition As-Recelved: Lisad lism
L1 - {m3) {m3) < {m3) Recaived Date: 03 March 2022
F] 4 Calibration Date: 12 March 2022
3 [
3 8 Referance: 2203-0131WSC Submitted by:  Linilad Analyst and Enginsuning Consultant Ca, Ltd,
] 10 Amblont Tomporature: (23 £ 2] °C
Data Tabulation Humidity: (804150 % B1 Sal Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10260
P: Atmospheric Pressure: 1010 mber
vstd | osd an{Etr phe e
(ma} {-awis} {y-ais] Procedure used:  The s by direct methed against Pressure Measuring Instruments.
0.9906)  0.7121 14106 Standard according bo inhouse calibration procedure CP-PO4, using ™ DKO-R 6-1; Calibration of Pressure
03885 09975 1.9343 Gauges, Edition 032014 * a5 a guidefines.
09844 11123 1.2308
0.9831 1.1661 23393 Condition of this result of calibration
0.9779 1.4030] 28213 1 Reforence standards instuments ©
m= 2.08215
QsSTD b= 0.04258 Instrument Modni . Sarlal No. Certificate No, Due Date
r= 1.00000 1) Pressure Calibrator PC10BP 1180 MPO110-21 09 Aug 2022
Calculations 2.This resull of ealibration was made en requested at the point spacified by customar.
m-lnvoli]s'a-mﬁsm]mmm] | Vl=|é\l'nIHFa-M’].fPar 3.Scala and conversion factor is 1 kPa = 4.0146293 inHa0
Qsti=| LTl
Vitd/ATime | Qa=lVyATiing 4 This instrment was used clean air &5 pressure madia.
For sibssaqumnt Now e
5. This instrament was eslibraled by applied pressure 1o high-poe (+) sikde and low-port |-) side open 1o atmospheric pressure,
Qstd= /[, fan (L2 )9 )y @a= 1ym(( [aH{Tarpa) |
Patd /i Ta 8.This instremant was installed in verfical orentation and fop of the pressune por was used as the referance leval.
5 7.The certficate is valid only 1o the fom calibrated on dale and place of calibration
: 15 vy RECALIBRATION | il
g 765w T B.This Certification is raceable 1o the Systam of Unit Bt
US EPA recommends annual recalibration per 1958 ~National Inséiita of Metrology Thalland (NIMT)
* Callorator Manometer reading (n A0 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Methad for the
of Particulate Matter in
the Atmasphere, 9.2.17, page 30
Tisch Environmental, Inc. wnww, thsch-env.eom Calibrated by :  Suwil Aussares \pp! ¥ Atwpol F
145 South Miami Avenue TOLL FREE: |£77)263-7610 Samliel 14 Remiidiad L i Prmbean: Prabosioat
Village of Cleves, OH 45002 ¥ EAk: [513467-9009 [ | Swa Suwannasn
wnaslupinl ¥ e
B 0282413

* MIT MIT= MIT«MIT MIT+MIT< MIT MIT«MIT « MIT+ MIT#MIT« MIT< MIT« MET=MIT< MIT+ MIT« MIT+MIT

MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
214 Bangwack Rd. Bongpai Bangkae Banghkok 10160

A "
Tel: 1-2865-4647-8 Fax: (-2865-4649 hrpe/fwww,mit.in.th Minaer S
CertNo.: 22PB00 <
Page: 2 of2 L
o s o : CALIBRATION CERTIFICATE
Funetion:: Pressure Measuroment i 0.1 inH,0{ The Fifth Esfimate :
Sicimeahs Bdcent ik il R : : Certificate No. : AD2110-274-0002
= Date Issued : 02-Nowv-2|
LUC Indigation
iy %&M mmgnm A Ap : Ems Customer + United Analyst and Engineering Consultant Co., L.
i nH;0) nHy0) nH0) (inHy0) 0 : L Y i
.00 000 000 0.00 0.00 &1 Soi Udomsuk 41 Road, 2 k Bangkok 10260
200 1.00 -1.00 200 0.00
4.00 200 -2.00 4.00 0.00
6,00 3.00 -3.00 &00 0.00
.00 400 4.00 a00 0.00 Equipment + Mass Flow Meter
10.00 5.00 -502 10.02 0.02
1 800 A2 1202 002 Manufacturer :+ Alicat Scientific
14.00 7.00 -T.04 14.04 004
18.00 a.00 -8.04 16.04 004 Muodel ¢ MB-53SCCM-D/SM
18.00 8.00 -804 18.04 0.04 Serial No, = TI015
2000 10.00 ~10.04 20.04 004 e
2200 11.00 102 2202 0.02 - 1D NouTag Na, : UAEEMAZ.119/2355
24.00 12.00 Az.02 2402 0.02 = Date Received : 220121
26.00 13.00 -13.02 2602 o2
28.00 14.00 1404 28.04 0.04 Date Calibrated ¢ O1-Nowv-21
30.00 15.00 -15.04 30.04 0.04
3200 18.00 16,04 32,04 0.04 Calibrated by ¢ Mr. Somjet Onbun
34.00 16.98 -17.06 3404 0.04
3580 17.08 -18.00 35908 oo

Calibration Method or Calibration | Used

The uncertainty of messurement was £ 0,11 inH;0
*UUC = Unit Under Calibration In-house methed : CP-34 by comparison against mass flow calibrntor.
* AP = High-port eide - Low-port side

Thae reported uncertainty of measurament was based on a standard uncertainty multiplied
by & coverage faclor k = 2, providing a level of confidence of approximately 95 % This i is to national ds. which realize the units of measurement according

1o the International System of Linits (S1).

-olo-

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by o

ge factor & = 2, providing a level confid i Iy 93 percent.

This certificate may not be reproduced ather than in full except with the prior written approval of
the Miracle International Technology Company Limited.

Approved by : K . N'&u
(Mr. Nathapong Krudaum)
Page | of 3
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» MIT s MIT = MET= MIT= MEIT« MET = MET = MIT+ MEF= MET« MET = MEE= MET MIET- MET- MIT-MEF=-MIT=MIT 5

Certificate No, :  AD2110-274-0002

Environment : (B )%

Relutive humidity { 30 +135)%RH

Ambient temperature :
Capacity Range : 5 ml‘min
Calibration Media : Air

Type : Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101,325 kPa(abs) , 25°C, Air
Pressure LT Reading STD Reading Error Uneertainty
it =5 | {kPa} { mbfmin ) { mEmin ) { + mbimin )
24.32 100,87 1] [ o 0.063
2436 1096 2.002 1595+ 0.007 0054
2441 0103 3.008 2.998 o 13
2446 101.07 3333 3.305 0028 014
2482 10,14 4012 o8 0031 16

Temperature

{ mi‘min }

24.56 101,26 5.005 4.968 0.037 19

Error = Unit Under Calibration - Standurd
Marked * are not included in the NSC-ONSC acereditation schedule for our laboratory.

o ~ ERROR CHART

0.0 +

7
——

0.0 *

0.0 q‘_-f..'_"f.?'.

0.0

0.1

MAX ALLOWED ERROR { mUmin |}

Error { mifmin ) e = Upper Lim { mijmin ) o= === Lower Limit { mimin }

FLOWRATE ( mlimin )

Page 2 of 3

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
& E SERVICES 3 CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SOU 1K, SUANLUANG, SUANLUANG, BANGKOK 10250
THL. 8271 7-3000-34 TAX. 027190484

Certificate No. | 21P2489

Certificate of Calibration

Pago: 10f2
Equipment : Anerold Barometar
This cerlificate may net be repredused other than in full,
nufatturer: Bar g0
i enxcapt with the prior written apgroval of the head af
Model : - Corparate Senicas 3: Equipment Calibration and Testing Sarvices.
Serial No.: =
D No.: UAE ANV 12212550
Condition As-Recelved: Lisad llem
Received Date: 20 July 2021
Callbration Data: 21 July 2021
Reforence: 2107-0570WSC Submitted by:; United Analyst and Engineering Consultiant Co, Lid,
Amblont Temperature; | 23 22 ] °C
Relative Humidity: (80 % 16)% &1 Sol Udomsuk 41, Sukhurmvit Roag, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1008 mbar

Procedure used:  The WaE by direct methed against Pressure Measuring Instruments
Standard 1o Irrhouse CP-P1D0. using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 032014 a5 a guidefines.
Condition of this result of calibration
1. Ralerence standards instuments |
Instrument Model Serlal No, Cortificate No, Due Date
1) Standard Barormeter oPH4z 1422505048 MP-0053-21 D8 Apr 2022
2 This instrsment was installod in verlical odentation and carter of the dial was used as tha refarence lavel
3.This result of calibration was made on requesied sl the point specified by customer,
4. This instrumanl was used clean air 05 pressune medis.
5.Tha cartficate is valid only to the ilem calibrated on date and place of callbration.
8. This Certification |s iraceatie 1o the intsrmational Systsm of Unit maintained at-
-National Institute of Melrology Thatand (NIMT)
Calibrated by :  Suwit Aussamee Signatory Abtapef P.
lssue Date : 22 July 2021 | | Phalinee Prabpalpal
[ | Sura Suwannasri
1 Attapol Panurach
ity

B 0264462

o MIET = MIT= MIT « MIT = MET = MET= MET = MET« MUET = MET « MET < MET < NOT = MET= MU« MIT = VT« MET« MIET = MIT 2

Certifieate No. ;. AD2110-274-0002

Nate : The actual flow rate s determined by the equation ;

Q= Flow mate
i P = Absolute pressure
+ T = Absolute temperature
Paay K - Subscript "Meas™ = M it

e =
Qteas = Qe P : Subscript "Ref” = Reference condition

Traceability of Certificate :
The Internutional System of Units (S1) through

NIMT Calibration Certificate No, MW-0003-20 for Mass Flow Calibrator (20 SCCM) Serfal N, GS00971G20, Due 22-Jan-22

End of Certificate

nanslumauny

CartNo.; 212485

Page: 2of 2
fissult of Wit Bange ; 960 hPa 1o 1030 HPa
Eungtion:- Absolyle Prossurs Scals Interval ; 1 hPa( The FiRth Estimate )
4 Pressure
Applied Pressure (hPa) 05786 | 965.27 048 | 1000.6% )| 101075 | 1020.58 | 102948
UUC" Indication (hPa) 960.0 | S70.0 BE00 | 10000 | 10100 | 10200 | 1030.0
[Emor (WP3) 234 073 048 068 -0.78 -0.58 0.51
Decreasing Pressure
pplied Pressure (hFa) 1026.61 | 1020.60 | 1010.60 | 1000.75 | 690,59 | 880.30 | 66941 | 857.78
UUC" Indication (hFa) 10300 | 10200 | 1010.0 | 10000 | 980.0 | G600 [ ST0O | @600
Ermor (nPa) 03 | 068 | 081 | 075 | 050 | 030 | 059 | 221
The uncertainty of measurement wes £ 0.30 hPa
* WUC = Unit Undar Calibration
The repoted inky of was based multipliad
by & coverage facior k = 2, providing 8 leved of confidence of approximaltely 85 %.
-0l
ALY
a 1062243
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TECIH? OGY PROMOTION ARBSQCIATION (THA ND-JAPAN) =tk

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3 A
53414 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG, BANGKOK 10280 %77~

TEL 0-271T-3000-24 FAX. 037194484 e ReTTRTSS

CALIRRATIN go6m

Certificate of Calibration Claraiata iz ZHIT)

Page: Tof2
Equipmant : Dial Therma-Hygromatar
Manufacturer Barign Thes certificate may not be rmproduced other than in full,
xcapl with the price writlen appreval of the hesd of
Model : . Carparste Sarvices 3 Equipment Calibration and Testing Services.
Serinl No.:
1D Na.: UAE ANV, 0032548
Conditlon As-Recelved: Used llem
Ruceived Dato: 30 March 2022
Calibration Date: M April 2022
to 0§ April 2022
Reference: 2203-1124WSC Submitted by:  United Analyst and Enginesring Consultant Co,Lid

Amblent Tomperature: (25 3 ) °C
B1 Sol Udomauk 41, Sukhurmvii Road, Bangafak,

Prrakhanong, Banghok 10260

Relative Humidity: (604 20)%

Procedure usad: (Cakibration were conducted using In-house calibration procedure CP-HOZ according to comparison

wilh starsdand chilled mifror sansor for humidity function and with standard
probe for temp function into humidity / tempenature chamber.
Condition of this result of callbration
1, Referenca standards instumants ;
Instrument Moda| Serial No, Cortificate No, Due Date
1) Etangard Chillad Mirrar Hygrometer Sansor Dew Prima I ALK 18714 17 Sep 2022
2) Standard HumidityTemperaure Metar 400 10203027 TH-0063-21 01 Jul 2022

ZThe cerificate is valid anly to the lleen calibrated on date and place of calbration

A This Cartification is traceable 1o the Intemational Sysiam of Unit maintained at-
-National Instilute of Standards and Technology (NIST) , The United States of America
-National Instiute of Matralogy Thalliend (NIMT}

Callbrated by :  Somchal Durmwor PP Signatory : E E

Issue Date © 0B Apal 2022 [V ] Chakeit Waswanjun

| 1 Parnthipps Tameyaku
| |Viporn Tantyawutl

wnenslunugu

n 0285423
ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udormsuk 41, Sukhumyit Aoad, Bangehak, Phrakhancng, Bangkok 10260
Tt e Gt aares Tal, 0 2763 2628 Fan 0 2763 2800 oom E-mall: uaed pro
MULTI-POINT GAS TEST REPORT
TestDate  :July 18,2021
Equipment : Gas Anabyzer (NOz) Model : 42
Manufacturer:  Thermo Scientific Serial Number : 1180540062
Standard Gas Concentration Dilutor Detail
Sulphur Dexide (507) 44.75 PPM  Manufacturer : Thermao Scientific
Nitric Oridz (NO) 45,35 PPM  Model ; 1461
Methane (CHi} - PPM  Serial Mumber : 1180540071
Carbon Monoxide (C0) 1007
Cylinder Mo. : CC159599
Expiration Date : Jul 30,2022
Multi-point gas test data
Reference Value (ppb) lulyw! :Wlll\' Difference Error | Percent Error | [% Error |
Level 1 |Zero 0.0 10 100 0 100
Level 2 [20.00% 1004 101, 130 28 28
Level 3 [40.00% 200, 201 120 .60 .60
Level 4 |50.00% 300, 301, 1.20 40 40
Level 5 [80.00% 410, 3011 110 27 27
Remark : Measuring Range 500.0 ppb Average Dilference (%) 71
‘Acceptable Limit + 5%
i | Multi-Point Gas Test Chart |
400 4 - -

350

0 | ! ! /m/,
250 -
200 | ! | | | . -
100 3 -

Analyzer Displayippb)

5: | I
] 50 100 150 200 240 0 80 400 450
Raferance value (ppb)
o pasiyow Display

(?:f:au:;

e L L

Page 1 of 1

I.Uﬂﬁ"l‘i‘hiﬂ'JUQN

Cert. No.: 22+771

Page.: 20l 2
Result of Calibration:- Without Adjustment
Function: Humidity measurament.
Reference Standard uue* Uncertainty
Temperature  Humidity Reading Error of Measurament
c) {BRLH.) (RH.) (%RH.) (4%FLH.)
250 40.1 42 18 1.6
250 B0.D a1 10 18
260 BO.O kLl 20 20
Result of Calibration;- Without Adjustmant
Function: Temperalure measuremant.
Standard uuc* Uncartainty
Temperature  Reading Error of Measurament
(*c) ') (=] (£°C)
20.02 2000 002 072
29.98 300 0.0z 072
35.02 350 -D.02 oyz
40,03 40,0 -0.03 orz

UuC* : Unit Under Calibration
The reporied uncertainty of measurement was base on standard uncerainty muliiplied
by ge factor k = 2.00, p a level { 85%.

-alo-

At

wnanslumauny

a 1104141
% United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Roa, g, Banghok 10260
Commora s s Tol. 0 2763 2828 Fax O 2763 2600 www com E-mail: com
[ e ~ MULTI-POINT GAS TEST REPORT
TestDate  :July 9,2021
Equipment : Gas Analyzer (NO2) Model : a2
Manufacturer:  Thermao Scientific Serial Number : 1182520008
i Dilutor Detail
Sulphur Diowide (S0z) 44.75 PPM  Manufacturer ; Thermo Scientific
Nitric Oxide (NO) 45,35 PPM  Model : 1460
Methane (CHa) * PPM  Serial Number - 1180540071
Carban Monaxide {C0) 1007
Cylinder No. : CC159599
Expiration Date Jul 30,2022
Multi-point gas test data
Reference Value (ppb) "“""::’p:;"’"’ Difference Error | Percent Error | [% Error ]
Level 1 [Zero 0.0 1.9 1.50 1.80 )
Level 2 [20.00% 100.0 101.6 B0 57 57
Level 3 [40.00% 200.0 201.7 70 B4 B4
Level 4 |60.00% 300.0 301.4 A 46 46
Level 5 [H0.00% 400.0 4011 10 27 27
Remark : Measuring Range 500.0 ppb Average Difference (%) 101
sAcceptable Limit £ 5%
i Multi-Point Gas Test Chart |
= Wh{—
g w0
0
i 250 §—
S o {—
o1 1 el |
100 : %
5 | —_—
(1
] 50 100 150 200 250 300 180 400 =

by
lerh W

ot e

Page 1 of 1
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V4 (=" United Analyst and Engineering Consultant Co., Ltd.

A
L] 3 Soi Udormsuk 41, Sukhumvit Aoed, Bangchak, Phrakhanong, Banghkok 10260
ﬁirgﬂs priarieiv ek Coume s Tol. 02763 2828 Fax 0 2763 2000 www. com E-mail: useO: cscal
g 630 United Diive
an Al Liguide compary Durbzm, NC a7y
Augateon MULTI-POINT GAS TEST REPORT
1 TestDate  :June 14,2021
| CERTIFICATE OF ANALYSIS
| Gr y
ade of Product: EPA Protocol Equipment : Gas Anslyzer (50z) Model : 43)
Past Number: EOANISBE15A01D3 Reference Number: 122-402136167-1 Manufacturer:  Thermo Scientific SecialMmbeer ;. 00T
Cyinder Mumber:  EB0143262 Cyfinder Volume: 144.4 CF
] Laboratory: 124 - Durham {SAP) - NG Cylinder Pressure: 2015 PSIG
i POVP Number: 822021 Valve Outiet: 850 Standard Gas Concentration Pilutee Detail
] ! CONONOX S02BALN Certification Date:  Jun 21, 2021
| Expiration Date: Jun 21, 2024 Sulphur Dicvide (50;) 44;; ::: :x:auur\_w : Therma SCIENTIFIC
! Callon percerrad In socordance wilh ST Tl ot ey 472 Cefctonl Snaoes Gitaon Sanca e il s " e
| sm:ml sy the wasay i o4 e o e &.,,um Methane (CHy) - FPM  Serial Mumber 1180540071
i e usa f It
| meluinole basis usless olharwise nobd Carbon Monoide (CO) 1007
Do Nol Use This Cyinde balow 103 psig e, 0.7 megapascais Cylinder No. : 0159583
Exgiration Date : 30,2022
Companent Requested Actual Protocol  Total Relative Assay ey et
Concentration Concantration Mathod Uncertai Dates
O 45,00 FEM 45.06 PP G =F- 1.4% MIST Tracentin TBHAZ021, DR 1R0ET Multi-point gas test data
i &T:c OxInE 45.00PPM 15.94 PRI a1 i 1.4% NIST Tracsabla 081472021, DBIZ112021 Analyzer Displ
| UR DIOKIDE 45.00 FPM 4458 FPM o - 1.0% WST Traceabl OBMAROR1, DAZ1/2021 Reference Value (ppb) nalyzer DISplaY | oiperance Error | Parcent Error | [% Error ]
i CARBON MOWOXIDE 1000 PPM 984.8 PPM &1 +4-0.7% MST Tracnatia 08142021 e
NITROGEN Balarce Level 1 Jzeno 0.0 17 1.70 LN 2l
CAL DA 003 00, ] 7 157
[ — W — TEATTON STAN ™ Level 2 [20.00% 1 fl 1016 L.oa
Type Lot D finder M Level 3 [40.00% 2000 017 170 B4 0.84
Cylinder No Cancentration Uncertainty __ Expiration Date 3 ] LT
WM 0TI Cone MRS ST Level 4 [60.00% 300.0 3019 1.90 5 5
CCTUBDEE 48,82 PP NITRIC OXIDEINITROGEN =TT el 02, 2026 5 3
PRM 12386 Dees025 8,91 FPM NITROGEN DIDKICEIR Tt el Level 5 [80.00% 3000 4018 180 5 (XD
GMIE 401423838102 CCS0S881 4,348 PPM NITROGEN DIOXIDENITROGEN  +1-2.1 Fan m,::g Bk - Momsarig Rorige R L verage Oifarentn (5] =
NTRM 18011043 CCATITT 4502 PPM SULFUR DIONDENITROGEN e DA% Jun 17, 2082 {Accrptabie Limit £ 5%
NTRM 14080418 CCA3G2TT  900.9 PPM CARBON MONGXIDEMNITROGEN  +10.8% Naw 18, 2025
Tha GRM, PFRM or ROM roled nbove is only in ieisrencs $ fhe GMIS used iy the assay ang nct pan of he 5 Multi-Point Gas Test Chart |
45
ANALYTICAL EQUIPMENT z o =
InstrumantMakeModol Analytical Principls Last Multipoint E - - g
Nicolat 6700 AHRO801333 0O FTIR YT T ; il - . TS
Nicalst 6700 AHRIBO133) NO. FTIR An 03, 2021 B o= 4 I | | e
Nicolat 6700 AHRIEQ1333 NOZ FTIR Jun 03, 2024 9
Nicolat 6700 ANRUE01333 502 FTIR un 03, 2021 5
R L S— 221 - A % 150 T —
Triad Data Available Upon Request = g i Bri
NOTES:PO #5221002807 5; 1 .
GROSS WT 28.40kg a 60 10 -] 200 50 300 380 ano 450
NET WT: 4.73hg Refarenco valwe (ppb}

—=— RaslyTes Disgley

1 ]
Calculate by

The analytical test results reported on this certificate relate anly to
the cylinder number specified above. This concludes the test report.

Approved for Release
Pags 1of 1
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— United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanon, Bangkok 10260

United Analyst and Engineering Consultant Co., Ltd.
3 Son Udomsuk 41, Sukhurvit Road, Bangchak, Phrakhancng, Bangkaok 10260

Tel 0 2763 2828 Fax 0 2763 2800 www. oom E-maik 2 COm Tel 0 2763 2628 Fax 0 2763 2800 com E-mail 3 com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : June 14,2021 Test Date June 9,2021
Equipment : Gas Analyzer (SOz) Model @ 430 Equipment : Gas Anabyzer (S0z) Model ¢ 43
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778112 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778116
Standard Gas Concentration Ditutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioside (S01) 44,75 PPM  Manufacturer Therma SCIENTIFIC Sulphur Dioside (50:) 44,75 PPM  Manufacturer Thermo SCIENTIFIC
Nitric Cride (MO} 45.35 PPM  Model 1468 Nitric Ciice (NOY) 45.35 PPM Mol 1461
Methane (CHa) PPM  Serial Number : 1180540071 Methane (CH.) = PPM  Serial Number 120177Bi16
Carbon Monaxide (0O} 1007 Carbon Moncwide (C07) 1007
Cylinder No CC159599 Cylinder No, : CC159599
Expiration Date ; Jul 30,2022 Expiration Date : Jul 30,2022
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) """'::;:;"‘"" Difference Error | Percent Error|  [% Error ] Reference Value (ppb) m":;;::’”“ Difference Error | Parcent Error | [% Error ]
Leve) 1 Ziro on LB 0.80 0.80 0.80 Lewel 1 Zery () 1.4 140 140 140
Level 2 20.00% 1008 1003 130 Lig 2 Lovel 2 20.00% 10410 1L 130 128 1.28
Level 3 40.00% 200.0 2009 0.90 0.45 .4 Leval 3 40.00% 200.0 0L 1.60 0.7% .79
Level 4 60.00% 300.0 301.4 140 046 Bl Level 4 60.00% 300.0 3015 1.50 0.50 0.50
Level § [80.00% #00.0 4009 0,90 022 .2 3 B0.00% 400.0 401, 1.50 037 .37
Remari : Mesuring Range 500.0 pph Awer Difference (%) & Remark : Measurng Range 500.0 ppb Average Difference (%) 67
Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart | Multi-Point Gas Test Chart |
20 450
P e 4005 o 400 e
E o= s £ w i
_% 00 T4 T s
_g’ % e g 250 — = -
e il y 1
P2 i 1 = —
£ ™ 2w
£ 50
0 ]
0 50 100 1850 200 50 300 350 400 450 [ 50 100 150 00 250 300 350 0o 450
Reference vewe (ppb) Referance value (pph)
— ] —— haatyter Dinpiay
Page 1 of 1 Page 1of 1
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United Analyst and

Ié :ﬁ 5%

Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhurvit Road, Bangchak, Phrakhanong, Banghkok 10260

_ﬁirgas mm”m’ et ey s Tel, 02763 2828 Fax 0 2763 2800 www. com E-mait o)
: e
an A Ligade company U armgy
Nirgascem
-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS a5
Grade of Product: EPA Protocol i ol L
Part Mumber: EQ4NISBET540103 Reference Number: 122-402136167-1
Cyginder N':lmbet EBO143262 Cyfinder Volume: 144.4 CF Equipment ¢ Gas Analyzer (CO) Model : 48i
Labao . 124 - Durham {SAP) - NG Cylinder Pressure: 2015 PSIG ki J 40068
PGWYP Number: B22021 \alve Cullet: 880 Manufacturer:  Thermo Sdentific Serial Number : 11805
Gas Code: CONONOX,502 BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024 Rilutor Datail
wmmd>||m!MMEP&TJMIHWMM]MC“MMWWWCM Standards (Miy 3012)° document EPA, mw .
BOA-15I, u.i:;_‘ ais Ansy N i ang u:_am.m-mmn-waumwm! Sulphur Dicwide (S0z) 9475 PPM  Manufacturer ; Therma Scientific
the usa of I
meluiecle bnsiz usleas olhankisa neled Nitric Oride {ND) 45.35 PPM  Model: 1461
Do Nol Use This Cyinde balow 103 psig e, 0.7 megapascais Methiane (4] PPM  Serial Number 1180540071
ane {CHy, . z
ANALYTICAL RESULTS = il
Companent Requested Actual Protocol  Total Relative Assay Eattaen Monniic <0} praeth
Concantration ___ Method __ Uncertai Dates Cylncler Mo+ SIS
NOX #5.00 PP 45.00 PR ] 1o 1.4% MIST Traceabln WBH14Z021, 082172021 Expiration Date : Jul 302082
:U”I;K: CXIDE 45.00 PRM 15,94 PRI a1 +-1.4% KIS Tracaable QBA4RC21, 082172021
UR DICHIDE 45.00 PPM 4458 PRI a1 +-1.0% WST Tracaatis OBMATZO21, DA21/2021
CARBON MOWOXIDE 1000 PPM 048 PRI Gt +-0.7% MST Tracoati 08142021 Mutti-point gas test data
NITROGEN Balance Analyzer Display
Reference Valu Difference Error | Percent Error | [% Error ]
CALIBRATION STANDARDS Saiidis o {ppm)
Type  LotiD Cylinder No  Concantration Uncertainty  Expiration Date Level 1_[7orm 00 04 04 04 04
NTRM 20061120 CCTUR0SE 45,82 PP NITHIC ORICEINTROGEN T Feb 07, 2025 Level 2 |30.00% 10, 10.5 0.5 48 48
PAM 12385 DAEszS 8,51 PPV NITROGEN DICXIDESAIR 2% Feb 20, 2020 Level 3 [40.00% 20, 07 0.7 o 34
GMIS 401423838102 CCS0SS81 4,348 FPM MITROGEN DIOXIDENTROGEN  +-21 Fab 18, 2023 Level 4 |60.00% 30, 30.4 .0 73 29
:_\;x mm:]m COATIITT 402 PPM SULFUR DIDXIDEMITROGEN e DA% Jun 17, 2022 Level 5 |80.00% 3 0.8 0.8 70 20
1405 CCAB2TT 9909 PPM CARBON MONGXIDEMNITS ! = : . i b
Tha SRAL. PRM or RGM roied nbove is oy in reisenca $o fe GMIS wsed In the ass mmundlhmGEN i Roets. i Remark | Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit 4 5%
ANALYTICAL EQUIPMENT
Instrumont/MakeModol Analytical Principle Last Multi-Point est Chart
hicolat 6700 AHROB01333 CO FTIR: A 03, 2021 o
Micolet 6700 AHROED1333 NO FTIR 2 03, 2021 E
Nicolat 6700 AHRORD1333 NOZ FTIR Jun 03, 2021 3 o
Nicalet 6700 AHFOB01333 502 FTIR Jun 03, 2021 E 1]
e eee—— e e = -
Triad Data Available Upon Request 8 7
NOTES:PO #5221002807 £ 5
GROSS WT: 28,40k k|
NET WT: 4,73kg 0
o 50

Referance vatus (pam)

—s— Anahyzet Display
The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.
Approved for Release :
Page 1 of 1 1"
endslunIugu
i ! United Analyst and Engineering Consultant Co., Ltd.
W United Analyst and Engineering Consultant Co., Ltd. L - 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak. Phrakhanansg, Banghok 10260
"1 3 Sai Udomsuk 41, Sukhumvit Fined, Bangchak, Phrakhanong, Bangkok 10260 e ey Tel. 0 2763 2628 Fax 0 2763 2800 com E-mail: com

- visren Vel O 2783 28208 Fax O 2783 2800 E-mail: "

'MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT TestDate  :Dec21,2021
TestDate  :Oct 14,2021
Equipment : Gas Analyzer (CO) Model : 48
Manufacturer :  Therma Scientific Serial Number ; 1201778119
Equipment : Gas Analyzer (CO) Model : 481
Manufacturer:  Therme SCIENTIFIC Serial Number : CMOB140004
Standard Gas Concentration Dilutor Detail
i Sulphur Digodde (S0z) 44.75 PPM  Manufacturer - Therme Sclentific
Standard Gas Concentration Dilutor Detail »
Nitric Chide (NOJ) 45.35 PPM  Model: 1460
i ufacturer : Thermo SCIENTIFIC :
Suiphur Dioxide (S02) “::: EE: Menisaburen mm Methare (CHa) - PPM  Serial Number 1180540071
ot e 8054007 Carbon Monoside (C0) 1007 PPM
Methane (CHq) = PEM  Serlal Numbes = : Cylinder No. : CC159599
Carbon Manoside (C0) 1007 PPM Expiration Date : Jul 30,2022
Cylinder No. : CC159599 :
Expiration Date : Jul 30,2022 Multi-point gas test data
Multi-paint gas test data Reference Value (ppm) ""‘"(':’:;"""' Difference Error | Percent Error | [% Error ]
Abatpoe Daglny Z [ 0.7 07 [%] 07
Reference Val Difference Error | Percent Error [%a Error ] Level 1 lern
ce Value (ppm) (ppm) Lavel 2 20.00% 0.0 0.5 0.5 48 4
Level 1 [7em 0.0 05 05 0.5 0.5 TR T 305 0E e 79 Y
Level 2 [20,00% 0.7 0.7 6.5 6.5 Level 4 |60.00% 30.0 0.3 0.3 10 1
Level 3 4 4 2 = Level 5 [B0.00% 0.0 H.B 06 15 i
Level 4 3 o L B Remark ; Measuring Range 0.0 ppm Average Difference (%) EXE]
Level & ; 0.9 K] 2. 2 “Aceagunbie Linht 3 5%
Remark : Measuring Range 50.0 ppm Average Difference (%) 257

:Acceptable Limit & 5%

Multi-Point Gas Test charli

Analyzer Displayippm)

/J«n

65

Referance valug (ppm)
=== Analyror Display

Page 1 of 1

wnaslumuny

Point Gas Test Chart

Anabyzer Display{ppen)

/405

.3

Rafarance valua {ppm)
JEPRSY Pyey e

Page 1 of 1
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‘hirgas e

a0 ALk commpary Duriem, NC 27713 THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banpkok 10260 Tel, 081-454-1804.0-2399-0464

Calibration Certificate

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISBET540103 Reference s «
Cyinder Mumber:  EB0143262 cyﬁnugw,:‘m“' :Ilii-:ﬂczFlSSiG?! |ssued by ; Calibration & Test Section : Metearological Instruments Bureaw
Laboratory: 124 - Durham {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cullet: 280 Date of lssue 16 August, 2021 Cenification No. 38521
Gas Code: CONONOX S02BALN Centification Date:  Jun 21, 2021 f7
Expiration Date: Jun 21, 2024 Page t | of 7
cation pertcrerad in sccordance with 'EP.\TJMIHW'NM.” Coeviiicaton of Gasesss Catorallon Standams. documel
sm:ml mhn Ry Anyiea et ngie;ll:mhmm N:gmeunz-]nwu el
he usa of iis
meduimhe busis usless olherwise noted Dbject : witnaiianzaets
hmuuumﬁ&umimgﬁ e 0 !uﬂ
ANALYTICAL RESULTS
Companent Requested Actual Protocol  Total Relative Assay
Concentration  Goncantration Mothod  Uncertainty Datas Manufaciurer L5
MNOX 45,00 PPM 45.08 PPR o1 #§=1.4% MIST Traceabln BNAZ02T, 082112081
NITRIC OXIDE 45.00 PPM 45,94 PRI a1 1= 1.4% MIST Tracaatile OB/1472021, D8IZ172021
SULFUR DIDKIDE 45,00 PPM 44.58 PP G H-1.0% NIST Traceatie NEMA0E, DAI22021 g i 27
CARBON MONDXIDE 1000 PPM 4.8 PRI G +-0.7% NST Tracoatis B4R Type Calo Logger E-LDG 305  wind spead and wind direction  DNA 827
NITROGEN Balarce
st e Thermaigrometars  DMABTS Barometer CQA 801
CALIBRATION STANDARDS )
e Lot Oyl Cowertaton _______ Uncorainy _Expiaton Date | Wig Code Ouniogger 10040308 wedspeceand ww diecion 10020211
NIRM 20081120 CCTOMDEE 46,52 PPM NITRIC OXIDE/NITROGEN - 10% Fel 02, 2026
PAM 12206 085025 9.81 PPM NITROGEN DIDXICEAIR +-2.0% Fet 20, 2020 Thermalgromsters 15010187 Barometer 19040219
[ 401423838102 CC505581 4,348 FPM NITROGEN DIOXIDENTROGEN +-24 Fob 18, 2023
NTRM 16011043 CC47ITT 48,02 PPH SULFUR DIOXIDEMITROGEN - DA% Jun 17, 2022 Customer United Analyst and Engineering Consutant Co..Lid
NTRM 14080119 CCASA2TT  990.9 PPM CARBON MONCGXIOEMITROGEN  +0.8% Hov 15, 2025
Tha SR, PRM or ROM feled nboue is oy in iidsrenze 4 the GMIG used 11 the and not part of the 81 Soi Udomsuk 41, Sukhumvit Road,
ANALYTICAL EQUIPMENT Binod ki a 0260
Instrumont/Make/Model Analytical Principle Last Multipoint Bangohak, Prakanong, Bangkok 10260
Nicolgt 8700 AHRUSO1333 CO FTIR: 03, 20m ~ smperature 251 °C arometric 10112 hPs
Micolet 6700 AHRUED1333 NO FTIR ) n:'.::i Calibration Condition ; Temperature 251 °C  Barometric 112 hea
Nicolat 6700 AHROBO1333 NOZ FTIR Jun 03, 2021
Hicolot 6700 AHROEO1 333 502 FTIR Jur 03, 2021
Triad Data Available Upon Request HNATIONAL STANDARD WIND TUNNEL Thermal Anemomeder 642
NOTES:PO #5221002807 HOOK GAGE ND 1425 Wind Aloft Plotting Board
GROSS WT: 28.40kg
NET WT: 4.73kg N.LST, Tesl Referance Mumbsar 731, 460

Ultrasonic Anemomater Maodel DA-B50-3TV [sansor TR-S0AH]

0029 (sensor 1

Serial Number 110

JAPAN QUALITY AS!

RANCE ORGANIZATION
STANDARD THERMOMETER Theodor Friadrich : Dry No.B390/94 Wt No. B32004

testo, st 645 6

O2B4BOST : Thermoschnesdear Mo 818802
The analytical test results reparted on this certificate relate only to =

the cylinder number specified above. This concludes the test report. STANDARD BAROMETER Digital Baromator

Digital Barormister Ve
! ko

Calibrted by {,\i’,\‘ucuf;k_ Si%-,a\cd: 7 .I-W

i
Mr, Watcharapol Subwat LFI Pisoad I’Imrmm

Approved for Release

Mechanical Enginecr |

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangne, Bangkok 10260  ‘Tek 081-454-2804,0-2399-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

Y

tssued by: Calibration & Tes! Section : Mateorological Instruments Bureau

The Result of Calibration Dute of Issue 20 July, 2021 Cenification Mo, 35421
Wind Speed And Wind Direction Certification No. 38521 Page : | of 7
16 August, 2021 Model DNASZT SN Puge : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Object : witgaiiameasdn
Ubirusenic Anemometer | Fressare | Vacumm | Pressure Vebucity Correction
miser inches | inches L] mlsee mises Manufacturer Lal
1.00 - - a 1.0 000
jo2 - . . 2.7 0.4z Type Dato Logger E-LOG 305 wind spoad and wird direction DA B27
.00 - - - S0 0.0 Thermaolgrometers DMABTS Baromatar DQA 801
704 - - 6.7 034 Mig Code 3 Logger 13040406 wind spead and wind direction 18020214
2,02 = - = ui .02 Themoigrometers 18050007 Barometer 19040190
102 - - 2 107 0.32 Cusiomer Unitad Analyst and Enginearing Consaltant Co. Lid
1301 - - - 130 0, B1 Sod Udemsuk 41, Sukbumvit Road
1501 (LR i Banpchak, Prakanong. Bangkisk 10260,
17.02 7.0 0.0 Cakbration Condition Temperature 251 i o Baromatric Prassura 10078 hPa
20,02 - 19,7 032
NATIONAL STANDARD WIND TUNNEL Tharmal Anemometer 642 SN 81563
Wind Aloft Ploting Board. HDOK GAGE NO 1425 Wind Aloit Pictting Board
US DEPARTMENT OF COMMERCE WEATHER BUREAL MNLET. Test Referance Mumber 731/241480
WING DIRETION TESTED WIND DIRECTION Ultrasonic Anamometar Model DA-G50-3TV [sensor TR-G0AH)
o ¢} Saral Nus 110730029  (sanso GHE)
a0 a0 JAPAN QUALITY ASSURANCE ORGANIZATION
180 STANDARD THERMOMETER Theodor Friedrich | Dry No 8390/84 Wed Mo, BI85
270 tesin, {eaio B45 Senial No. 02848057 Thermoschnaider No G18
STANDARD BAROMETER D_-;;:Ial Barometer Va
Calibruted by 6\}\%3\ & .ejl \tw ﬁu\;uldl::P\ar\:m
Mr. Watcharapol Subwat qumh.,,;m ;-:m nts a}amn Culibnated s Hﬁ\ S sifnea: |
Mechar Engincer \ Mr. Witcharapal Subwal ﬂ:h. Fistpd IT:.;nsm

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260  Tel. 081-454-2804,0-2300-0460

THAI METEOROLOGICAL DEPARTMENT Calibration Certificate

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

Issued by : Callbration & Test Section : Metecrolagical Instruments Bureau

The Result of Calibration Date of fssue 14 April, 2021 Cartification No. 212121
Wind Speed And Wind Direction Certification No. 354121 Page : | of 2
0 July, 2021 MosdDNASZ S 18020214 Page : 2 of 7
Standard HOOK GAGE NO. 1435 | TESTED ANEMOMETER Object ; Wind spaed and wind direction
Ultrusonie Anemometer | Pressure | Vacumim | Frossure Velocity Correetion
minge inches | inches | hba mises i BTGt . : YOUNG
1.00 . . - 0y .10 Banic Caldlboger 1 NRG
Ll . : . it i Type ; Sensor ; 051036 Basic Datalogger LR20
5.00 ; ; . v w0
Lo = =2 = il s Serisl No, Sencar : 79468 Basic Datalogger : 30905375
i . - = 59 .12
Hita : > = i ek Customer United Aralyst and Engineering Consultant Co:,Lid
L . ) . i i 81 Soi Udomauk 41, Sukhumyit Road,
ik i : ) it — Bangchak, Prakanang, Bangkok 10260.
1702 - - : 170 o2
s e ; - Lt i Callbration Condiion : Temperalure 251 ° G Baromelric Pressure 10131 hPa

Wind Aloft Plotting Board,
NATIONAL STANDARD WIND TUNNEL
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
: Tharmal Anemometer 842 SN 91563

. mmmm +HODK GAGE NO 1425 Bitot Tube Thesdor Frisdnchs Type 0800.0000 serial BO23
u i M..5.T. Test Reference Number 731241460
. N : Ultrasonic Anemamater Madel DA-G50-3TV (sensor TR-0AH)
:: Serial Mumber 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE QHG&\I_!\ZATION

Calibruted by : hf\bw

i & Signed
Mr, Watcharapal Subwm Calibrated by : I’& lg“l' ,
Mechanical Engineer Mr. Watcharapal Subwat M. Pisood P[umsu!
Mechanical Enginecr

INROVATIVE INSTRUMENT CALTIRATION LAB
INNOVATIVE BNSTRUMENT C0), 110, HEAD (4TI

TN AIONT 1A, SO0 SUNTINAKCIN 1] TASBON IASG KAFD.

THAI METEOROLOGICAL DEPARTMENT TR M A 02 52 '

4353 Sukhumyit, Bangna, Banghok 10260 Tel. 081-454-2504,0-2399-0469

Certificate of Calibration
Customer
The Resun Of ca"braﬁon Name + UNTTED ANALYST AND ENCINEERING CONSULTANT (0,170, Cortifieate No - 21-ACT-327
Adkbress + 81 Soi Udomsiuk 41, Sukhumvit Road, Bangchak, Request No | Reg-2021-0095

Certification No. 212721
Prakanong, Bangkok 10260

14 April, 2021 Page : 2 of 2
Unit Under Calibration Details
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER N ;
Measurement item + Acoustie Calibraior Clans : 2
Ultrasonie Anemompeter | Pressurs | Vacumm | Pressure Velocity Correction Mltiifacturer : LARSON DAVIS Range: 94, 114 dB / 1000 Hz
misee Inches | inches hPs misee i Model : CALIS0 Imtrument St 1 Used
100 . ) N 081 0.1 Serinl Number (6171
D : UAEEPM.117/2562
a0z = = = 281 021
500 - g L 481 0.19 Calibration Environment and Details
Anatc
s = o 2 00 004 Temperature {2322°C)
Humidity {50 £ 20 %RH )
9.0 - = = 9.00 n.02 3
Barometric Pressune (1013 £10.0 hPa )
1o - 2 2 1100 G Reeeived Dute 22 July 2021
13.01 = = = 13.00 ool Calibration Drate : 24 Aupust 2021
1501 - - o 15.06 -0.05 Location of Colthrmtion  : LAB | Acoustic
708 . R R {00 0,02 Calibration Procedune In-howise. method CP-ACT-02 based on [EC 60942201 7 Electroacoustics - Sound calibrutors
2002 . . . 20,19 017 Reference Standard Model Serial Number | Traceable Due Calibration
Sound Calibrutor SV asa 58079 EEl 14 May 2022
THD Multimeter W15 1047765 NIMT 2] Jun 2022
Wind Aloft Ploting Board. iy
US.DEPARTMENT OF COMMERCE WEATHER BUREAU Araealiity * Thig certif id of 0 recognized national stundard, and 1o the
WIND GIRETION TESTED WIND DIRECTION realimtion of the international System of Units (S1).
0 0 Nows
=N o The reparted uncerminty is based on standard uncerainty multiplied by the Covertge Factor k=2, providing a level of
confidence appeoximately 45 %
180.0 180
2700 210 Calibrated By : we Approved By : ok
—_—
/ T Mr. Noppadon  Luangary Mr. Pacit Muthavor
Calibraind bys Service Calibrution Enginecr Calibration Engineer Supervisar
HF’ Tssue Date : 24 August 2021
Mr, Watcharapol Subwat
Mechanical Engineer The sl el cnfy s e e I, it e It Il T, Lk

onans Vo




INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE IMSTHUATERT (03

LTI HEAD OFFICE

70000 MACR) 18, 0L NUNTENAKINN 1) TAMISLIN IWANG KAFDL

AMIPIIEH ARG PHLI BAMUT PILAKAN BROVINCE 18540 THATLANG

Tk U001 PN 0002 15T 1400 HC T8
Pagedoll
Certificate No : 21-ACT-327
Reguest No ; Req-2011-0995
Sound pressure level Calibration Results : Without Adjustment
Calibration Runge Without Adjustment (dB) (dB) U ity Himi
{dH) Messured Error Measured Errar (+dB) Class 2 = dB)
94 4B /1000 Hz 94,00 iiu 012 0.4
114 dB { 1000 Hz 11412 012 UR R 40
Frequency of Sound pressure level
Calibration Range Without Adj Uncertainty | Acceptance limit
(Hz} Mensured (Hz) | Error (%) | Mensured (Hz) | Error (%) {4 %) Class 2 ( & %)
94 dB [ 1000 Hz LLCHTRNN) (X0 nin (]
TI4.dB / FO00 He 100000 1.0k (IR 11} )
Total Harmonie Distortion plus Naise of Sound pressure lovel (THDHN %)
Calibration Range Without Adj Uncertainty | Acceptance limi
(Hz} Measured (%) Measured (%) [+ %) Class 2{ £ %)
54 dB /1000 He 0,04 0,40 0
114 dB / 1000 Hz 021 040 o
Mote :
- Avepiance limi was LECAILL 017 Class |
hule lhe calfoeanur
The calliatins raili evchate the micnphone volin i
End of Callbration
o e sl The esstifices el et b B, it . g o, L
LofeEMT e

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

assoclates

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinth , Bangpiud Bangkok 10700 THAILAND, NSC-TES-TIS 17025
Tel0-2435-8800 Fan-2433-1679 e-maflicalc Ithiphom.com hitp./ hig com
Cert. No.  ACL22095
Pages 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-62/ Microphone UC-59L / Preamplifier NH-26
Serial No.: (511776 / 02267 / 11974

1D No.:

Condition As Found :

GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
£1 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND.
Location : -
Ambient Temperature : (230 43) i
Pressure : (1013 £3 ) kPa
Relative Humidity : (500 £20 ) %
Received Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issne ; 25 ARPIL 2022
Calibrated by : Nathakorn Pisutpaisan
Approved by :

T

{  Thanakul Petchurai

This certificate is issued in accordance with ihe requirements of ISO/AEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory,

QF-TS12-04-04-020684

nanslumauny

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. 1 ACL22095

Job No.

Pages

2 VOGSACDHN4S
: 2af8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests 10 Acoustical and Electrical signal tests of frequency

Standard [nstruments,

htirig vith ot

chamber and Reft

For tests results of each items were made by observation of cach Instruments display and also with SLM's display,

Condition of this result of calibration :
1. Reference Standard Instruments :

Cert. No. : ACL22095

Instrument Madel Serial No,
Waveform Generator 33210A MYABOITO76
Waveform Crenerator 3351B MY52302742
Drigital Multineter 3M6IA MY53220104
Digital Multineter 334p1A MYS3220076
Digital Multimeter J4461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-4ZKAT 345604595

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institute of

ific and Technological

h (TISTR).

QF-TS12-04-04-020664

Cert, No, Due Date
EF-0007-22 4-Feb-23
EF-0008-22 (M-Feb-23
EEL.BP, (40265  09-Feb-23
EEL.BP, 03/0265 (09-Feh-23
EEL.BF. 05/0265 09-Feb-23
EF-0008-22 07-Feb-23
AA-1013-22 24-Feb-23
AA005-22 22-Feb-23

2, This result of ealibration was found accurste as shown on date and place of calibration for this calibrated item only.
3, This certificate is traceable 1o the intemational system of unit maintained at :

I.Uﬂﬂ"l‘i‘lljﬂ'JUQN

o

Job No. : VC6SACO045
Pages : 3of8
Summary of Measurement Result ;.
L L
Parameter Pass | Fail uncertainty of
o) measurement (dB)
1. Absolute sensitivity v - 02 NIA
. Sell- 1 noise v - 03 N/A
3. Acoustical signal tests of frequency weightii
125 Hz v 0.3 0.6
1000 Hz v - 0.3 0.6
K000 He ¥ 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Ha to 4 kHz ¥ < 0.3 0.6
For = 4 kHz to 10 kHz W 0.3 0.7
For > 10 kHz w0 20 kHz v Es 0.3 1.0
5. Freg and time weightings ot 1 kHz v - 0.2 02
6. Long - térm stability v 0.1 0.1
7. Level linearity on the reference level range v E 2 0,3
8. Level linearity i the level range control v = 0.2 0.3
4, Tone burst response v 0.2 0.3
10, Peak € sound level v - 0.2 035
1. Overload indication v = 0.2 0.25
12. High level stability v - 0.1 0.1
'
naslupuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

BRROLIaLes CALIBRATION LABORATORY TR CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACLI2085 Cert. No. : ACL22095
Joh No, 1 VO6SACHN4S JobNo. : VOESACOMS
Pages : dof8 Pages : 5of8
4. Electrical signal tests of frequency weightings
Result of calibration : Weighting network response with relative to 1 kHz.,
1. Absolute sensitivity Freg Deviation from various fre ighting respanse curve (dB)
Reference Measured Acceptance (Hz) Flat Coweight Arsesidht Am.ep:ance
Acoustic Signal Value Deviation Limit Limits
(dB ) (dR ) (dB) (dB) 63 0.1 0.1 0.0 +1.0
93.9 (93.95) 94.0 0.0 0,3 125 0.0 0.0 0.0 <10
250 0.0 0,0 0,0 <10
2. Self-gencrated noise 500 0.0 0.0 0.0 1,0
31 Mool inst 1000 0.0 0.0 0.0 =10
2 .0 0.0 0.0 +1.0
M"":':B" }V""" 4000 0.0 0.0 0.0 1.0
7T R0 00 0.1 0.1 +1.5,-25
16000 0,0 -1.2 -1.2 +2.35, -16.0
2.2 The microphone of the sound level meter was replaced by eleetrical sipnal input device.
Frequency Measured value 5. Frequency and time weightings at 1 kHz
Weighting (a) 5.1 Frequency weightings a1 1 kHz
A - weight 112 Measured | Devisted | Acceptance
C - weight 162 Frequency Value Value Limits
Fint 241 Weighting (dn}) (dB) (dB )
A - weight 54,00 0.0 -
A, Acoustical signal tests of frequency weightings € - weight 4.0 0.0 02
Meter free-field acoustic response at  level of 84 dB8 Flat 9.0 0.0 *02
Freg Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
B Flat Coweight | A-weight s Deviated | Accey
Limits Frequency Value Value Limits
125 0.5 0.5 0.5 1.0 Weighting (dB ) (dB) (dB)
1000 0.4 0.4 04 =07 Fast 94.0 (LR} -
5000 04 0.5 0,3 +1,5,-23 Slow 54.0 0.0 =01
Leg 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency ut initial at final Value Limits
Weighting (dR ) (dB) (dB) (dB)
A - weight 94,0 94,0 0.0 +0.1
L] L]
wnenslunugu nanslumauny
QF=TS 1 2-4u-064-0200504 QF=-TS 1 20440200604
7 BRL. . e
SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Shladio o CALIBRATION LABORATORY TFRRLTAVES CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22095 Cert. No. : ACLI2095
Job No, 1 VOGSACOM4S Joh No.  : VCGSACO45
Pages : 6ol§ Pages @ Tof§
7. Level lineurity on the reference level range #. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance Anticipated | Measured Deviated Acceptance
Value Value Value Limits Hange Value Value Vlue Limits
(dB) (dB ) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 408 Auto 94,0 94,0 0.0 0.8
136.0 136.0 0.0 08
13500 135.0 0,0 408 9, Tone burst response
134.0 134,0 0,0 108 i T e T
1330 133.0 0.0 0.8 duration, Th Cyele Value Value Valoe Limits
132.0 132.0 0.0 +.8 Weighting {ms) (dB} (dB) (dB) (dB )
131.0 1310 0.0 0.8 0.25 | 108,0 107.9 -0,1 1.5 5.0
129.0 120.0 0.0 0.8 Fast 2 8 117.0 1170 0.0 10425
1240 1240 00 10,8 200 300 340 1340 o0 10
119.0 1190 0.0 +0.8 2 3 1080 1080 00 15;50
114.0 1140 0.0 0.8 i 200 300 127.6 127.6 0.0 1.0
1090 109.0 0.0 0.8 025 1 99,0 98.9 0.1 1.5;-50
140 104.0 0.0 08 SEL 2 & 108.0 108.0 0.0 10525
9.0 2.0 L s 200 500 128.0 128.0 0.0 1.0
04.0) 94,0 00 +0.8
59,0 £9.0 0.0 +0.8
84.0 34.0 0.0 0.8 10. Peak C sound level
30 70 L 8 Number of cyele Anticipated | Measurcd_ | Devinted | Aecepiance
740 741 0.1 el in Value |Value, Lopeak|  Value Limits
69,0 69.1 [ +0.8 sl (an) (dB) () i)
840 Ll 14 ] Continuous 1330 133.0 0.0 -
590 394 L5 s One 136.4 136.3 0.1 20
54,00 54.0 0.0 0.8
490 484 Lt L Number of cycle Anticipated Measured Deviated Acceptance
i 320 o 308 in Value Value Value Limits
220 224 24 30 test signal (dB} (dn) (dB) (dB)
240 FEL L) 2 Conii 133.0 1330 0.0 -
A 280 3 4 Positive halfl cycle 135.4 1352 02 +L0
24 20 2 #iE Negative hurc-ych: 135.4 135.2 -02 +1.0
28.0 280 0.0 0.8
27.0 210 0.0 0,8
26,0 26.0 00 0.8
25.0 25.0 0.0 .8
L] L]
wnmslunugy nasluauny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assoclialtes

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Cert. No. : ACL22095

dob No.  : VORSACDD45 451-451/1 Sirint} Rd,Bangb B jud Bangkok 10700 THAILAND, NSC-TISI-TIS 17025
Pages  : Boff Tel0-2435-8800 Fax.0-2433-1679 e-mallcal hiph om hitp) Ithi o 0394
Cert. No. - ACL22096
Pages : lof8
11, Overload indication . . .
Calibration Certificate
Measured value ( dB ) Deviated Agceplance
Positive Negative Value Limits Equipment : SOUND LEVEL METER
onehulf cyele | one-half cycle (dB ) (dB ) Manufacturer RION
896 59.5 L1 =15 Model : NL-62/ Microphone UC-59L / Preamplifier NH-26
Serial No.: 00901703 / 02315 / 01808
1D No.: -
12. High level stability
SEM Display | SLM Display Devinted Acceplanoe
Frequency at itial at final Value Limits Condition As Found : GooD
W”Sh,ms L L) (dm) (6B Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Lk i 1 0 3k 81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,
The reported uncerainty is based on a standard uncertninty multiplied by coverage factor & = 2 Lication: =
or any value following caleulation,providing o lavel of of apy 1y 95 % Ambient Temperature : (230 £3) “C
Pressure : (1013 £3) kPa
—— End of Calibration Certificate - Relative Humidity : { 500 £20 ) Y
Received Date : 11 APRIL 2022
Calibration Date : 1822 APRIL 2022
Date of Issue : 25 ARPIL 2022
Calibrated by : Nathakom Pisuipaisan
Approved by : 7_. wlu‘ .
)

QF-TS 1 2-(4-(H-020664

wnanslumuny

by

{ Thanakul Petchurai

This eertificate is issued in accordance with the requirements of ISOMEC 17025 standurd, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Labaratory.

QF-TSI2-04-04-020664

nanslumauny

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
issociates . o M ; associate 4 P T -
CALIBRATION LABORATORY : } CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22096 Cert. Na. : ACL220%
Job No. ¢ VO6SAC04S Joh No, : VOGSACO045
Pages : 2of8 Pages : 3of8
Calibration Procedure : CP-AC-01
Summary of Measurement Result ;
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level mefer (SLM). Uncertainty | Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference s Pass: | Fail uncertalnty af
Standard Instruments. o measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display, 1. Absolate sensitivity o 2 02 NA
2. Self-generated noise v - 0.4 N/A
Condition of this result of calibration : 5 Acousticat sl el of freasibncy weightings
. Reference Standard Insteuments : 125 Hz, v - 03 0.6
Instrument Maodel Serial No. Cert, No, Dug Date 1000 Hz v - 0.3 0.6
Waveform Generator 332104 MY48017076 EF-0007-22  04-Feb-23 2000 1z % 04 07
Wasveform Generator 335118 MY52302742 FF-0008-22  0d-Feb-23 2. Flcotical signal tose of Sahtings
Digital Multimeter 334614 MYS3220104  EELBP, 0470265  (09-Feb-23 For 10 Ha to 4 kHx 7 G 3
Digital Multimeter 334614 MY53220076  EELBP. 030265  09-Feh-23 s T Dt 7 03 e
Digital Multimeter 4461 MY60O24273  EELBP,05/0265  09-Feb-23 e, 7 = 0 0
Programmable Attenuator MAT-1070 62100114 EF-000922  D7-Feb-23 : == - .
Gonidenser Microphon 4180 2077900 AAI01322 24-Feb23 : e ”::i'l'f weightings at | Wiy :; - :2 :j
Measuring Amplifier NA-4ZKAI 34560495 AAO0S22  22Feb-23 ke =enn wABIY !
7. Level linearity on the reference level rnge i = 0.2 0.3
2, This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only. 8. Level linearity including the level range control ¥ 02 03
3, This certificate is tracesble 1o the international system of unit maintained at : 9. Tone burst response : z 0.2 =
3,1 National Instituts of Metrology (Thailand). ::' ;’“k:”d . 'ﬁ:“'f" — - 3 E:i
. Uver A ation = o
s Tha T ifie and Tochnological Réséardh (TISTR
MR gy o ) 12. High level stability 4 P 0.1 0l
L] L]
wnmslunugy wnasluaus

QF=TS1 24120664
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

ssaciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dit ) (dB ) (dB) (dB )
93.9 (93.95) 94.0 0.0 +).3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )
16.1

Cert. No. @ ACL22096
Job No. @ VOBSACI4S
Pages @ 4of§

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 12.6
© - weight 17.3
Flat 245

3, Aevustical signal tests of frequency weightings

Meter free-field acoustic response at u level of 84 dB

Frequency Deviation from various freq ighting resps curve (dB)
(Hz) — Acceptunce
Flat C-weight A-weight Limtis
125 0.5 0.5 0.5 + 1.0
R 04 0.4 0.4 +0.7
B0 0.9 08 0.7 +15,-35

QF-TS12-04-04-020664

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

Assocliates

wnanslumuny

CALIBRATION LABORATORY

Continuation of Calibration Certificate

¥ :

7. Level linearity on the reference level range

Anticipated | Measured Deviated | Acceptance
Value Value Value Limits
(dB ) (dB ) (dB ) (dB )
137.0 137.0 0.0 +.8
136.0 136.0 0.0 0.8
135.0 135.0 0.0 0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 0.8
1320 132.0 . +08
1310 13140 0.0 4.8
129.0 126.0 0.0 +0.8
124.0 1240 0.0 +0.8
119.0 119.0 0.0 (L3
114.0 1140 0.0 +0.8
109.0 10,0 0.0 +L8
L0 104.0 0.0 4.3

9.0 95,0 0.0 +0.8
940 94.0 0.0 HLE
89.0 9.0 0.0 418
4.0 B0 0.0 +0L.8
9.0 79.0 0.4 .8
740 74.0 0.0 4.8
69.0 9.0 0.0 1§
4.0 640 0.0 1.8
59.0 59.0 0.0 .8
54.0 53.9 0.1 1.8
49.0 400 0.0 .8
440 4.0 0o LB
39.0 38.9 0.1 +).8
34.0 4.0 0.0 (L5
30.0 9.9 L1 0.8
29,0 29.0 0 .5
8.0 28.0 0.0 (.8
27.0 270 00 0.8
26,0 26.0 0.0 +.B
2540 5.0 0.0 0.8

QF-TH 1 2404040210064

Cert. No. : ACL220%6
Job No.  : VOGSACHMS
Pages  : 6ol8

wneslumuny

> 5

assoclates

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

Cert. No. : ACL22096
Job No, @ VOGSACH04S
Pages : Sof§

Frequency Deviation from various freg i response curve (dB)
(Hz) o i Acceplance
Flat C-weight A-weight R
63 0.0 .1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
50 0.0 .0 0.0 =1.0
S00 0.0 0.0 0.0 1.0
1000 0.0 0.0 0.0 1.0
2000 0.0 L0 0.0 1.0
4000 0.0 0.0 0.0 £1.0
R000 0.0 0.1 0.1 +1.5,-2.5
16000 0.0 12 1.1 + 2.5, -16.0
5. Frequency and time weightings at | kHz
5.1 Frequency weightings at 1 kHz
Measured | Deviated | Acceplance
Frequency Value Value Lirmits
Weighting (dB) (dB) (dB)
A - weight 94.0 .0 -
C - weight 94.0 0.0 02
Flat 94.0 o 02
5.2 Time weighting a1 1 kHz
Measured Deviated Acceptance
Frouoncy Value Value Limits
Weighting (dB) (dB) (dB)
Fast 940 0.0 =
Slow 4.0 0.0 =01
Leg S4.0 0.0 + 0.
6. Long - term stahility
SLM Display | SLM Display | Devisted | Acceptance
Froquenay at initial t final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight G4.0 94.0 040 0.1

QF-TS1 244020604

ssoctates

wnanslumauny

78

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL2Z2096

dob Ne, : VOeSACHMS
Pages : Tof§
B. Level linearity including the level range conirol
Anticipated Measured Devinted Acceptance
Range Value Value Value Limits
(dB) (dB} (dB ) (dB )
Auto 94.0 94.0 0.0 +).8
9. Tone burst response
“Time Tone burst Anticipated | Measured | Deviated | Acceptance
duration, Th Cyele Valug Value Value Limits
Weighting (ms) (dB) (dB ) (dB) (dB)
0.5 1 10B.0 107.9 0.1 1.5 ;5.0
Fast 2 ] 117.0 117.0 00 1.0;-25
200 B0 134.0 134,00 0.0 1.0
2 L] 108.0 108.0 0.0 1.53-50
Slow
200 B0 127.6 127.6 1.0 +1.0
025 1 9.0 98.9 .1 134-50
SEL 2 3 1080 108.0 L0 120525
200 800 128.0 128.0 0.0 +1.0
10, Peak C sound level
Number of cycle Anticipated Measured Devinted | Acceptance
in Value Value, Lepeak] Value Limits
test signal (dB ) (dB ) (dB ) (dB )
Conti 133.0 133.0 0.0 —
e 136.4 1359 0.5 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB ) | dB )
Continuous 133.0 133.0 0.0 -
Positive halfl cvele 1354 1352 0.2 +1.0
Megative half cycle 1354 1352 0.2 1.0
L]
nasluaaun

QF-TS12-H4-04-020064

AL



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
R L CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2096
Joh Mo, VOGSACON4S
Pages : Bof8

11, Overload indication

Measured value ( dB ) Deviated Aceeplance
Positive Negative Value Limits
ene-half eyele | one-half eycle (dB ) (di )
B9.5 B9.5 0.0 1.3

12, High level stability

SEM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 £0.1
The reported uncerminty is based on a standard inty multiplied by age factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate —

wnnslunugy

AL

QF-TS 1 2-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
el Al CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL22097
Job No. : VOGSACO045
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SEM),

The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and also with SEM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Maudel Serial No, Cert, No, Due Date
Waveform Generator 33210A MY4BOITOTH EF-D007-22 (4-Feb-23
Waveform CGenerator 33511B MY52302742 EF-(HHI8-22 (4-Feb-23
Digital Multimeter 3M61A MYS3220004 EEL.BP. (40265  09-Feb-23
Digital Multimeter 33461A MYSI220076 FEL.BP. 03/0265  09-Feb-23
Digital Multimeter 344614 MY 60024273 EEL.BP. D5/0265  (09-Feb-23
Programmable Attenustor MAT-1070 a2100114 EF-0008-22 017-Feb-23
Condenser Microphang 4180 2977HI0 AA-1013-22 24-Feb-23
Meusuring Amplifier NA-ZKAL 34560455 AA-3005-22 22-Feb-23

2, This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only,
3, This certificate is traceable to the intermational system of unit maintained at :

3.1 National Institute of Metrology (Thailand),

3.2 Theilund Institute of Scientific and Technological R h (TISTR).

I.ﬂﬂﬂ"l‘i‘hiﬂ'iuq
7: -

QF-TH12-04-04-021664

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Rd gplud Bangkok 10700 THAILAND, NSC-TISH-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-maflcal-c thiph om http/f ithi o)
Cert. No. - ACL22097
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-62/ Microphone UC-59L / Preamplifier NH-26

Serial No.: (0901734 / 02377 / 01834

1D No.: *

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : =
Ambient Temperature : (230 £3) c
Pressure : (1013 £33 kPs
Relative Humidity : (500 +£20 ) %
Received Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022

Calibrated by : Nathakom Pisutpaisan

Approved by : ; é 2 Z
pproved by ! o
)

{ Thanakol Petchurai

This certificate is issued in accordance with the requirements of ISOVIEC 17025 standard, muy not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

nanslumauny

QF-TS12-04-04-020K564

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

ARDSPRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22097
Joh Mo, : VOASACOD45

Pages @ 3of8
Summary of M Result ;-
Ui i permitted
Parameter Pass | Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 MIA
2. Self-generated noise v - 0.5 NA
3, Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 He v - 0.3 0.6
BODO Hez v 03 0.7
4. Electrical signal tests of freq) izhiti
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz 1o 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz v » 0.3 1.0
5. Fi and time weightings at | kHz v 02 0.2
6. Long - term stability v - 0.1 0.l
7. Level linearity en the refi level range W - 0.2 03
8. Level linearity including the level range conirol v 02 0.3
9, Tone burst resy v . 02 0.3
10. Peak C sound level v - 0.2 035
11. Dverload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1
'
nasluauny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
bl bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Gl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22097
Joh Mo, @ VOGSACHNES
Pages @ 4of8

Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dn) (dB ) (dB ) (dB)
93.9 (93.95) 4.0 0.0 0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB )
14.4

2.2 The microphone of the sound level meter was replaced by eleetrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.5
- weight 16,7
Flat 252

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB}
(Hzd % 4 Acceptance
Flat s, t A
<weigh -weight e
125 0.5 0.5 1.5 + 1.0
1000 0.4 0.4 0.4 +0.7
B0 0.5 0.5 1.6 +1.5,-23

I.i]ﬂﬁﬂ‘i‘lulﬂ'JU a
P 5
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
c il td i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22097
Job Mo, : VOSACHI4S

Pages @ 6ol8
7. Level lincarity on the reference level range
Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0o 8
136.0 136.0 0.0 0.8
135.0 135.0 0.0 )8
134.0 134.0 .0 +1.8
133.0 133.0 0.0 L8
132.0 132.0 0.0 1.8
131.0 1310 0.0 4.8
129.0 129.0 0.0 0.8
124.0 124.0 0.0 1.8
1180 119.0 0.0 0.8
114.0 1140 (L .8
08,0 108.0 0.0 =B
104.0 1040 (.0 (.8
99.0 99.0 0.0 0.8
4.0 94.0 1.0 1.8
39.0 89.0 0.0 0.8
4.0 B0 AL LB
79.0 790 0.0 +0.8
74.0 74.0 0.4 +0.8
69.0 9.0 0.0 0.8
4.0 64.0 0.0 +0.8
59.0 9.0 0.0 +0.8
54.0 4.0 0.0 +.8
49.0 400 .0 +.8
44.0 4.0 0.0 0.3
38.0 39.0 0.0 +E
3440 34.0 0.0 4.8
300 29.9 -1 .8
29.0 289 L1 +1L8
28.0 7.9 0.1 1.8
27.0 1.0 0 L3
26,0 26.0 (L0 +.8
250 24,9 .1 4.8
[
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4. Electrical signal tests of frequency weightings
Weighting netwaork response with relative o | kHz.

Fi Deviation from various ff i : curve {dB)

{Hz) ; Acceptance
Flat C-weight A-weight .
63 0.1 0.0 0.1 *1.0
125 1 .1 0.1 =10
250 0.1 0.1 0.0 +1.0
500 0.1 0.1 0.0 +1.0
1000 0.0 10 0.0 L0
2000 .0 0.1 0.0 1.0
4004 1.0 0.0 0.0 *1.0

BO00 0.0 0.1 0.1 +1.5,-1.8

160400 .0 -12 -1.1 +2.5,-16.0

5, Frequency and time weightings at | kHz
5.1 Frequency weightings ai | kHz

Measured Devinted Acceptance

Frequency Valie Value Limits

Weighting (dB) (dn) (dB )

A - weight 94.0 (] =

€ - weight 4,1 0.0 02
Flat 94,1 0.0 £02

5,2 Time weighting at 1 kHz

Measured Deviated | Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB )}
Fast 94.1) 0.0 -
Slow 94.0 0.0 0.1

Leg 94.1 0.0 £0.1

6. Long - term stahility

SLM Display | SLM Display | Deviated Acceplance
Frequency a initial ut final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94,0 94,1 0.l 0.1
L]
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8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB ) (dB) (dB) (dB)
Auto 94,0 84.0 0.0 0.8
9. Tone burst response
Time Tone burst Anticipated | Measured Devisted | Acoeptance
duration, Th Cyele Value Value Value Limits
Weightiog (ms) (dB) (dB) (dB) (dB)
0,25 1 108.0 108.0 00 1,55-5.0
Fust 2 8 117.0 117.0 0.0 10;-2.5
200 RO 134.0 134.1 0.1 =1.0
Slow 2 L3 1080 108.0 0.0 15;-50
200 B0 127.6 127.6 0.0 =1.0
025 1 99.0 98.9 0.1 1.5 ;-5.0
SEL 2 3 108.0 108.0 0.0 1.0;-25
200 B00 128.0 128.1 0.1 =10

10, Peak C sound Jevel

Number of cycle Anticipated Measured Deviated Acceptunce
in Value | Value, Lopeak]  Value Limits
test signal (di) (di) (dB) (dB)
Conti 133.0 133.0 0.0 %
One 136.4 136.2 0.2 £2.0
MNumber of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Continwous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -3 1.0
Negative half cycle 1354 135.1 0.3 +1.0
L]
wnaslupuny
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1af 3

Deevinted Agceptunce
Value Limits
cle | one-half eyele (el ) {dB )
0.0 +1.5

A - weight

LM Display

at final Limits

dB) dB } (dB }

0.0 if). 1

baged on a standard uncertainty multipl

of approximately 95 %

End of Calibration Certificate
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Certificate of Calibration

Eguipment - aH Mater

Manufacturer : EcuSuise

Modul - a1

Serial No. @ JO0A35

10 Mg, HAE. EFM.ODHZ5E2LENV pH DEER)
Concilion As-Received: Wsgad ltem

Received Date ! 1& January 2022

allpratlon Date
Reforence =

Submlited by :

Ambient Temperature ©
Ralative Humidity :

Callbration Procedure :

Calibrated by
Approved by :

i /Mcdce Butknea
{ | Saithip Klaangmzi

{ 1Werakern Larngaglrakal

Issue Date -

13 January 2022

2207 DIRHNEC

Unitad Anelysi and Engireesing Gonaultart Ca. Lid.
3 Sol Udomsuk 41, Sukhumil Road, Bangohak.
Fhrakhanang, Bargkck 10260

25 = 28] 'T

[CHER ET

In - hausa mettod .

- CP-CHS by dirsct measuramen: with stardard
uvcltaga calibreto: sne vinei measurerieat with
corlificd mference mateda {GRM)

- CP-[HA hy comparison witn sandard Hhermerneen

Yuaraknrn | emngagirakul

Wl -

Approved Signa{ory

17 January 2022

The Uneertgiotivs ure fec o confdence probaldlisy of approximately %55

his
Apprvel uf th husal of S

far TR

ik o Tesirg Sevices

ibnenslumunu

22CHEC
2of3
LCondition of this calloration result
1. Reference Slandard Instrurnent -
Instrumeant Serial No.  ID Mg, Cert. No. Due Date
171 Doament Proceas Ca ibrator 54030048 130RC11E 21E2887 25 Aug 2723
2) Ref. Stardard Themrametsr L832054  110RCO4: 2101am 26 Dot 2022

Trie cartifizetion is fraceabls to tha Intarsationsl Syslem ol Unil maintalred at-
- Traceabls ta Melional Instilule of Mesrolegy {Thallaad), NIMT

2. Carlificd Relvrence Materals

: The messuramant racults are traceasla o Bl theougk 5PA cherm Lid ,

AMSI-AS0 Yational Accredilalion Bourd, Accredibe Mo, AH153

Buffer Salution Wanufacturer Lot Na.
pH 4,008 CPA e TREATY
7H 6.832 CPA crem THI0°T
FH 10013 CPA cnem FHEHE

3. This corlilicale 1z wahid caly to the itern zalibratec on date and place af calibration.
Callbration Results

Funetien : my Measurement

Perfoming sfandard curve by Fluke at pH (47710

Exp. date
23 Suo 2020
[2 Aug 2022
Cd4 Sea 2022

Nominal | Standard Uncertainty of Goverage
Unit Under Valug Voltage Actual Reading Measurement facter
Callbratlen Input T {2V} &
pH my my pH s
Pl Meter a.00 7748 177 4.01 0,58 20
S/N.: JC0335A F.00 C.oC Q 00 .58 2.00
oo C.oc a .00 2,58 2.00
10 ST -174 001 .58 2.00

nasluniulu

CertMo.  22CHED
Pege.: Jaf3
Calibration Resuls
Functian : pH Measuremant
; ing Whree buffers standard curve by uaing buffer nominel pH [4,7)T,10)
Unit Under Slandard pH Achual pH | Actual my Uncertainty of | Coverage
Calibratlan Buffar Sol i i pH factor
i) %) K
rH Flectrode 4 008 4.01 144 0.cara 2.00
ST.ZE00T205IAG053FT 6,962 5,90 -iE _U.U‘ 1 200
4.062 5.94 27 0.0028 2,00
1405 0.1 -_203 00026 2.00
Functhion : Temparature Measurement
{"} Withaut adjuatment
This equipment was concled with Temperature Probe;
- Mudel @ -
- Barial Mu. 20CTZIBIABISITY
Dinmansion af ook
- Length : 112 mn.
- Diamlor : 2 i,
- Immetsion Depth = 100 mm.

Callbratien Standard uucH Etror Uncertainty of | Goverage
Pgint Temperature RoadIng measurament faclar
£°c) 1€y {cy (e (£'C) ]
25.0 25,03 25.1 o.oar .73 AL0
0.0 HHE 301 0.0o8 0.-3 .00
39.0 34004 36.0 S1.004 0..3 200

Remark ; - JUC* = Unit Under Calibration

The reparied urcarsinty ol measursment was based on a standard uneerainly mitipliad by & caverags
factar i, provding a kvel of confidente of approximate ¥ 25 5.

-000-
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Certificate of Calibration

Egquipmnent
Manufacturer ;

Model :

Serial No. ©

1D No. :

Condition As-Racalvad:
Reeelved Date :
Callbratlon Date
Reference :

Submitted by :

Amhbient Temperalure @
Relative Humidity :

Calibration Procedure:

Callbrated by :

Approved by @

{/] Malee Butkruea
{1 Sailhip Meangmai

¢ ] Warakom Leragagtrakul

I3sue Daba =

The Uncertainties are for ac

ol 2l

R ARG WET

Conductivity Meter
Y&

Pro 30

AHCANS2 25

UAF EFM. 20620601 (EMNV. ST 1. U5 1)

Uzad lkam

19 October 202°
21 Qetober 2021
2110-0624W50 4

United Analyst and Ergineering Consaltent Co. L 1d.

3 Soi Udamsak 41, Sukha
Bangchrx, Phrakharcag,

(25 = 28 O
(60 = 1B)%

In -heuse ruthad @

- CP-CIE by d rect meaguremeart
wilh certified reference materia
- CP-CRE by comparsan with standars stormemeter

Warakarn Lerngagtraku

Wl -

Approved Signatory

29 October 2021

Cert.Noa ZICHI4TD

RS 1S 15102
<a) [RRETINH (300 Pagel: Fof 3
Cert.No. Z1CH1470 Condition of this result of callbratlon
Page.: 1of 3 1. Referenco Standand Instryment -
Instrument Serial Ne. ID No. Cortiflcats No. Due dabe
1) Thermarmatsr 163878 130RCC9S 211877 17 Swp 2002
2] Raf. Skl Thermomatar 3240078 GORCETS 21183 14 Feb 2022

Tris cerification is frAeeabls to the International System of Urit mairtained at.-
- ‘lraceable to Maticnsl Instilite of Met-alogy (Thalland), NIMT
2. Cortified Refergnse Materizls =-
- Conduglivily calibvation solution, GPA chem Lid., Tha measurement results are teeeable o Sl
through CRA chem Lid. AMSI-AS0 Nat'onal Accreditation Board, Aeceedied No, AR-1235

Canductivity Solution Manufackurer Lot Np. Exp. date
14150 puSiom CPA Cherm TE1021 02 fug 2032
12,8806 mSiom CPA Chemn TH4037 28 Jure 2022
- Cantrel Conductivity ealibration soluton tempersture by Water bath [26:40.1) nC
3. Triz cenificate ig valid only te the llem calibrated on dale and place of calibration.
. Callbratlon_results
mvil Hoad, E Hon : Conduc M ¢
Bargeok 13760 uncteon or.l uckvity Measuremen:
[*} After Adjustment at 1413.0 pSfcmn
Conductivity Electrode Setial Ho.: 168100559
[
Standard Before Adustment After Adjustrmeant 1] ity i
Conductivity Solutl uuc- ing UUC* Reading of Measurcment factor
{CRA; -
[} k
1413.0 pSicm 1390 psiem 1412 uSicm a1 pSrm 200
12,8606 mSicm 1273 mSfcm 1285 mSicm 0082 mScm .00

Remark - UUGCH = Unit Undler Calibration

et iy et e
20 of Uoeparms Servives 3

enasluemuRy

1 W 4
tenanslueun

A 0033914 a 1079152

Cert.No.: 21CH1479

Page.: Jof 3
Calibration Results
Function | p
[ *) Without adjuslment
This aguipmant was connecled with Temperaiure Probe;
- Maodal : PRO 30 CONG-T
- Serial Mo, i8CHI0SES
Dirmanision of prabe;
-l ength : mrn.
- Niameter : 28 mm
- Immersion Depth : 80 mm.

Calibratlon Standard Uncertainty of | Coverage
Palnt Temparature Reading Error Messuremant factor
i’cy ¢} e} 1£°c) [
0 25005 -0.005 .20 240
ann 20.004 -0.004 0.20 2400
260 35.004 -0.004 .20 2.0

Ramark : - MUC* = Unit Under Calibration

Tha repored uncemainty of measurement was based on a standard uneersinty mullplles by a coverage
factor k, providing a leve! of corfidrnce of approximately 95 %.

-o0o-

Wl -

wnmslunugy
a 1079151



Tassmsudntlnsdenvuuniuiindnddesyidauvens (WBEXT) szexil 2 wasdhmavuunneay L44/43 Javinmesysal

swwiadteuunsiay - fquieu wa. 2565

U39 BlA leiSowi Svoaiwa (Usealng) d1in

TuSusesseuiisuiniasdiauszdnasujifinis dmsunsaingunindawinde

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
inFesfieuszininaUfiinisiiazy dwiulinssiguamenmaluussenialaeialy
1 [Analytical Balance u!uaxaaqnm (TSP) Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22
(Readability 0.1 mg) fuazaasvualiiiu 10 lunseu 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
3 |Gas Chromatrography - #13ngu BTEX Bruker 451-GC / BR1201M099 World Tech Enterprise Certificate of 19 Apr 22 18 Apr 23
Mass Spectrometer (GC-MS) 1w (Benzene), Tngdu (Toluene), Scion Scion-SQ / GQS1203F021] Co.Ltd. Calibration
LevSaruudu (Ethylbenzene), CP8400 / BR1203M331 PM/OQ
[laduiavun (Total Xylene)
wdasflausziaefiiinsiinss dwmdulinssinuninmh
4 [Inductively Coupled Plasma- Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
Optical Emission Spectrometer awita (Pb), Anifia (NI, wuiden (Ba), Technologies G8015AA / Co.Ltd. Maintenance
(ICP-OES) Uson (He), sidlen (Cr), Failea (Se), MY18030001 Checklist
5 | Atomic Absorption yiauns (Cu)uusmila (Mn)daned (Zn), Agilent System ID:G8A432A Thailand Institute of Scientific and MTCACL. No. 28 Jan 22 27 Jan 23 B
Spectrometer (AAS) win (Fe), sy (As), uanwley (Cd), Technologies AA240FS / Technological Research (TISTR). 335/64
lasilouionaziaw (Cré+) MY13160001
6 [Conductivity Meter s liaEC) Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. (C24210091 29 Mar 21 28 Mar 22 -
16300356
7 |pH Meter Aemmundunsa-ane (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2103189-002-01 14 Jun 21 13 Jun 22
qmw_}i (Temperature) 1231155210 Ministry of Industry, Thailand
8 |pH Meter Hanna HI2211 / National Food Institute, 2102015-001-01 16 Mar 22 15 Mar 23
Instrument 8165345 Ministry of Industry, Thailand

v3un glude uowndad uoud (Budifiess aoudauawd $1ia

weafiAn1Tinsneiunasgu ISO/IEC 17025

Certificate Page 1 of 3
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U39 BlA leiSowi Svoaiwa (Usealng) d1in

TuSusesseuiisuiniasdiauszinfasufjifins dwmsunsaingunimdawinde

weafiAn1Tinsneiunasgu ISO/IEC 17025

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wdasflausziiaeUfiiinsiinssd dwmiulinszinuninh
9 [Analytical Balance osideulelasmsuoutonun (TPH) Mettler-Toledo AB-204S/FACT / National Food Institute, 2103270-001-01 11 Jun 21 10 Jun 22
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
10 |Analytical Balance gaaudauviuanevisviun Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Repeatability 0.01 mg) (Total Suspended Solids ,SS) 1122100406 Ministry of Industry, Thailand
11 |Hot Air Oven Memmert UF55 / Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
B216.1666 (Thailand-Japan)
12 |UV-VIS Spectrophotometer daia (50,) Agilent Cary60 G6860A / DQE Services Co.Ltd. SP21-015 29 May 21 28 May 22
Tesidenrindnemnudui ) Technologies MY15410009
13 [UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 20 Jan 22 19 Jan 23 -
2021-064
14 [UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co, Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
15 |Incubator uuaiiisenguilnoaladvlesy Memmert 1PP 260 / Technology Promotion Association 21TM706 21 Apr 21 20 Apr 22 -
(Fecal Coliform Bacteria) V615.0187 (Thailand-Japan)
16 |Incubator Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Oct 21 27 Oct 22 B
V616.0066 (Thailand-Japan)
17 |water Bath Memmert WNE 14 / Technology Promotion Association 21TM422 17 Feb 22 16 Feb 23 .
L416.0606 (Thailand-Japan)
wdasflausziiaefiiinsiinssd dwmdulinszinuninmh
18 |Water Bath Memmert WNE 14 / Technology Promotion Association 21TM423 17 Feb 22 16 Feb 23 .
L416.0612 (Thailand-Japan)
19 |Analytical Balance Mettler-Toledo MS603S / National Food Institute, 2100858-001-001 8 Dec 20 7 Dec 21 -
B0070110311 Ministry of Industry, Thailand
20 [Auto Clave ALP CL-40L / Technology Promotion Association 22TM681 27 May 22 26 May 23 -
808763 (Thailand-Japan)

v3un glude uowndad uoud (Budifiess aoudauawd $1ia

Certificate Page 2 of 3
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U39 BlA leiSowi Svoaiwa (Usealng) d1in

TuSusesseuiisuiniasdiauszinfasufjifins dwmsunsaingunimdawinde

No. Instrument/Equipment

Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Due Date of Calibration* : fvuamuununsaauLfisuUszind sgrslioslaz 1 a3
Gas Chromatrography - an3nga BTEX Bruker 451-GC / BR1201M099 World Tech Enterprise Certificate of 19 Apr 22 18 Apr 23
Mass Spectrometer (GC-MS) 1w (Benzene), Ingdu (Toluene), Scion Scion-SQ / GQS1203F021 Co.Ltd. Calibration
Lovisaluudu (Ethylbenzene), CP8400 / BR1203M331 PM/OQ

e@usiaman (Total Xylene)

v3un glude uowndad uoud (Budifiess aoudauawd $1ia

weafiAn1Tinsneiunasgu ISO/IEC 17025

Certificate Page 3 of 3



e W METTLER TOLEDO

Mettior-Taleda (Thalkand) Ltc.
8464 - B465 Lasalle R, Bangna Tal Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServicaSupporimLcom REC-TISHTIE 17028
CALIBRATION DOB2

Accuracy Calibration Certificate

CAn O Nonlo 1 METTLER TOLEDO Service

TH2058-087-040722-ACC-TH

Measurement Results

Customer
Company: United Anartyst and Engineering Cansultant Ce., Lid.
Addrass; 3 Sai Udomn Suk 41, Sukhumwit Rd., Bang Chak
City: Phra Khanong Contact: Suwit Chelnak
&ip | Postal: 10260
State / Province: Bangkoic
Ordar Number;
ORI
fo312473908
Device
Manufaciurer: Mettier Taleda Instrumeant Type: Weighing Mstrument
Model: ABIDE-5 Asast Number: UAE AIR.D192550
Serial No.: 193831 2808 Termiral Model: Nif
Building: Nin Terminal Serial No.: L]
Foar: cl Terminal Asset No. Lk
Room: Balanca Room 2 (206)

Procedure
Calbration Guidelina: EURAMET cg-18 v. 4.0 {11/2015)
METTLER TOLEDO Work Instruction: CRWIN2R20

This calibation cerificate containg measurements for As Found callbration. Mo As Lefl calbration was performed becauss the device
was not modified after As Found calibration. Therefore, resulls for As Lelt corespond 1o As Found.

The senstivityfapan of the weighing instrument was adjusted bafore calibration with a builk-in weight.

In accordance with EURAMET cg-18 (1172015), the test loads were selected to reflect the specific use af the weighing device or to
accommodate speciic calbration conditions,

Tamparature Humidity
As Found Start 22.5°C End: 214 °C Start: 56. End: 63.2 %
As Found Calioration Date: O7-Agr-2022 Callorator: —
A5 Laft Calbration Data: Mis L A
Issua Data: 08-Apr-2022 Srawit Chamehan

Appraved Signatory: Z :
B Kassakor Tassanachaisakul
O sant Jitreyam
O Surachet Suidee

Seftwars Veson: 1 210360 ©NETTLER TOLEDD Page 1af$
Fissont Version: 29613 This i @ criginal dacument ans mary nal be panialy fEpOLTed WENGU Be.

et SIS tenans luedugu

Calbraton Cartiata 1D METTLER TOLEDO Service

TH2058-067-0407 22-ACC-TH

O ps Found
1 59.5969 § HiA L "
H 100.0000 g Mif
10 . E
3 £0.5908 g HiA
4 100.0000 g MiA ad
5 ca.ca80 g i g £
[ 100.0000 g M ' S gl g 3
7 505989 ik }
& 100.0001 g s
9 59,5959 g i,
10 100.0000 g M
[l a
Standard
: 0.00008 § Nik
6
The rasihts of this graph am based upon the scsclute valuss of the dfierences.
from the mean vales.
Eccantricity
Tast Load: 100
1 100.0000 g i
2 96,9098 g KA
3 96,9858 g Kis
4 100.0001 g KiA
5 100.0001 g KA
Maximum
Do 0.0002 g Hit
Sotwae Versior 130208 ©METTLER TOLEDG Page 2af§

Faport Verson: 2.18.1 Thi m e mary nt

L
e SIS anens luenugu

e METTLER TOLEDO Service

TH2058-097-0407 22-ACC-TH

Error of Indication
As Fourd

1 0A000 g 0.0000 g 0.0000g 0.18 g 2

3 01000 g 01000 g 0.0000g 018 mg H

Fl 1.0000 g 08884 g -0.0001 g 018 mg H

4 50000 g 50000 g 0.0000g D18 mg 2

4 10.0000 g .8869 g -0.0001g 0.20 mg H

[ 20,0000 g 200000 g 0.0000g 021 mg H

T 500000 g 50.0000 g 0.0000 g 023 mg H

8 70,0001 g 70,0000 g -0.0001g .28 mg H

] 160.0000 g 1000000 g 0.0000g .28 mg H

10 150.0000g 1500002 g 0.0002 g .40 mg 2

1 200.0001 g 200.0003 g 0.0002 g 046 mg 2

= © As Faund
4 * Aa e

g g .
[} S SR e For ivgraved laghilty of the graphics.
z i cnly increasing messursment poins
= > ara shown and maasLTemant poinis
E close {0 zera are nof deplayed.
b

Calbeation Foints (|

The unceriainty stated s the expanded uncertenty &i callbratian obtained by mulliplying the stencard combined uncertainty by the
coverage Tacior k — which can ba |arger than 2 according to EURAMET eg-18. The value of the measurand lies wilhin 1he sssigned range
of valuas wilh & probability of approsimately B5%.

Remarks

Equigmant condition: Good
Naext calibrabon accarding to customer's procedure
Caliraban data nof decida by calbration kabaratory
Test weight by Filter pan : 19 = 0.8989 9, 39 = 3.0000 5, 5 g = 5.0000 5
End of Acoredited Section

The user far "] ol d the settings of the weighing instrument when it was caliorated.
Test i

Al weights used for matrelogical testing ane raceabibe o national or intematicnal standards. The wights were calbrated and cortified by

an acoradited calibration laborasory,

Weight Set 1: OIML E2

Waight Set Mo, WS Diate of Issue 23-Feb-2022

Certificate Number: CHBEA1E31 Calibration Due Date: 14-Aug-2023

Thameo Hygromedar

Equipmert Na. IN161 Date of Issue: 1d-Jun-2021

Certificate Number: 21H1z20 Calibration Due Date; H-Jun-2022
Seftware Verson: 1210268 emeTTLER TOLEDD Page 3ol &

Raport version: 21613 T i an original docaument asd may ot B parially mEdLCed WERSUE s

Fom Wurner. 165 i pmasion o h e calbaton Smoray: lﬂﬂm‘i\lﬂﬂ’)‘l.lﬂﬂ

The infarmaticn balaw and any atiachments ta this calibration certificate are not part of the socredied caliration.

Softwers Veros. 1 2300088 ©METTLER TOLEDS v Pagedof 5
FRaport version: 2.16.13 m and 4 WihouR
ot TN tnm-ﬂumuqu



Callbration Certiicate ID
TH2058-087-0407 22-ACC-TH

METTLER TOLEDO Service

M it Uncertainty of the

Weighing Instrument in Use

Stated is the expanded uncenainly with k=2 in use. The farmula shall be used for the estimation of tha uncenainty under consideratian af

the errors of indication. The value R

reprasents the net load in e Uit of magsune of tha savice

cation

Temperature coefficient for the evaluation of the measurement uncenainty in use: 30 100K
Temperature range on 582 for the evaluation of the measurement uncertainty in use: 3K
Linsarization of Uncertainty Equation

1| DO0dig 2209

u

018 mg + D.ODB1T mgig - Rt Kits

To aptimize tha stabiley of the inearization, besides of the zar laad only Inoreasng measurement paints with a test laad of 5% of the
measurement range or larges an tsken far the calkodlation of the linear acuation,

Absalube and Felstive Measuremant

00220 g
0.2200g
220009
22.0000 g
220.0000 g

Atmolute Uneananty |mg|

Uncartainty In Use for Variaus Met Indications (Examples)
0,19 mg DA% S Nt
0,18 mg 0.087% LT i
0.21 mg 0.0085% A Nis
0.37 mg 0.0017% A NI

2.0mg 0.00080% A, His
£
I 5
£
-3

Reading fo

AsLeft

Calibration Certificate 1D
TH2058-098-040722-ACC-TH

Mettier-Toledo (Thailand) Lid.

BAEGM - B46/S Lasalla Rd., Bangna Ta Sub-Oistnct
Bangna District, Bangkak 10260

+66 2723 0382

MT-TH.ServiceSuppan@me.com

METTLER TOLEDO

WSC-TISHTIS 17028
CALIBRATIDN D082

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engneering Consullant Ce., Lid.
Address: 3 Soi Udom Suk 41, Sukhumsit Re, Bang Chi
Cay: Phira Khanang Contact: Suwil Chotnok
Zip | Postat: 10260
State / Provinca: Banghak
Order Number:
TR
HEa kS et i
Weighing Device
Manutacturer: Metller Tolede Instnament Type: ‘Wisighing Instrument
Modat: AB04-SIFACT Asssl Numbsr: UAE. AIR.D1E2555
Serlal No.: B108115858 Tarminal Model: A
Building: HiA Terminal Serial Na.: HiA
Fioar; z Terminal Asset No.: sk
Room: Balsnce Foam 2 (206)

Procedure

0.0001 g

‘Calbration Guigalne:
METTLER TOLEDO Work Instruction;

EURAMET cg-18 v. 4.0 {1172015)

CRWDO220

This calibration certificate contains measurements for As Found and As Left calibratians.

The sensaivitylzpan of the weighing instrument was adjsied belore As Found and As Lel cabbralicns with a builkin weight.

In accordance with EURAMET og-18 (11/2015), the test loads were selecied (o reflect the specific use of the weighing device or &

accommodate specific caliration conditions.

Tamparabure Humidity

As Faund Start: 22.6°C End: 22.1°C Start: 56.0 % End: 51.9 %
As Laft Stert: 22.3°C End: 224°C Start 46.2 % Erd: 55.8 %
As Found Calibration Date: 07-Apr-2022 Callbrator; ~f—
s Lk Calbration Date: 07-Ape-2022 r
e s 08-Ape-2022 Sirawit Chamchan
Approved Sgnatary:

Doirkerr

Sofears Yersion 1710208
Rmpor Vamon: 218,13
Fam Mambar: F103C

Calibration Certificate ID
THIOSB-098-040722-ACC-TH

TOLEDD Page 5ol 5

The and may rot be pa prosused witodt e

SIIIITINIE T tanenslumounu

METTLER TOLEDO Service

Measurement Results

Sokware Verson 1.23.0.288

Asport Yamon: 242,13 i i am original docamen! and may not ta partialy rapmduGed Wit
Form Fumber: F103C wities parmission of the issuisg caiermion Wbomlory.

Calibration Cartificate 1D
TH2058-098-040722-ACC-TH

ENETTLER TOLEDO

Page 1af5

ianaslamugu

vice

Error of Indicati

Repeatability
Tost Load: 100
As Found
1000005 g 989599 il
2 100.0004 g 100.0000 g
3 100.0004 g a8 8864 g ; g
4 1000000 g & b
5 1000005 g 99,9959 g 2
B 100.0004 g 99,995 g = " :
7 100.0005 g 100.0000 ol
B 100,0004 g 100.0000 g o ]
5 100.0005 g 100.0000 g o
10 1000008 g 100.0000 g _.‘ 'a_
- 0.00007 g Q00007 g
8
Tha W i the gruph raprisars ta ruadabiliy of he rangairnarval in which tha
[ ————
The resuks of this graph ars biss upon tha sbandute vains of the diflersnces
from the maan vnun

100.0000 g

2 .0
3 1000003 g
4 100.0007 g 100.0001 g
5 1000007 g 100.0002 g
Mty anozg t.0002g
The " in the the 2 in which
e beeal was perfonmed,
Sctvaare Unrmer 1720228 ©METILER ToLEDS Page 2o 5

Rapcn Yason: 218,13
Faem Mt FITIC

This i an criginal documart and may ol ba parally reproduced witaul the

S NSNS LUAIUGM

A Fourd

7 0.0000 g 0.0000 g

2 0.1000 g 0.1001 g

3 1.0000 g 0.9989 g

4 000 g 5.0000 g

5 10,0000 g 10.0001 g
8 20,0000 g 20,0001
7 50,0000 50,0003 g
] 70,0001 g 70,0008 g
] 100,0000 g 1000008 g
10 150.0000 g | 150.0007 g
1 200.0001 g 200.0008 g

As Left

Indication

Indication
0.0000g
0.0001g
-0.0001 9
0.0000g
0.0001g
0.0001 g
0.0003g
0.0004 g
0.0005 g
00007 g
00007 g

Error of Indication

Expanded Uncartainty

0.15mg
0.16 mg
096 mg
016 mg
017 mg

0.20mg
0.26mg
0.27mg
0.38 mg
0.44mg

0.45mg
D46 mg
0.47mg
0.47mg

AT mg
n.18mg
0.2 mg
0.26mg
0.38 mg
0.39mg
0.5 mg

1 0.0000 g 0.0000 g

2 0.1000 g 0.0000 g

3 08989 ¢ -0.0001g

4 5.0000 g 0.0000 g

5 10.0000 g 0.0000 g

& 20.0000g 20.0000 g 0.0000 g

7 50.0000 g | 50.0000 g 0.0000 g

L] T0.0001g | 70.0001 g 0.0000 g

k] 100.0000 g 100.0000 g 0.0000 g

10 150.0000 g 150.0001 g 0.0001 g

1 200.0001 g 200.0001 g 0.0000 g
F s |
: el [
: SR S R _

Calieation Foints [g)

Expanded Uncart

Az Found

* fs Laft

For improved legibiity of the graphics

iy incressiog massuEment poit

are shown and measurement poims.
clizee b 2ara sre ol daplayed

The uncestainty stated is the expanded uncertanty at callbration cbtained by mulliplying the standard combsned uncertainty by the

coverage factar k - which can be largar than 2 accordng to EURAMET cg-18, The valus of the measurand kes wihin the assigned range

of yBluEs with 8 probability of approximately B5%

The user is responsible for maintaining environmental condiians and the selings of the weighing i

trument when it was calfrated.

SMETTLER TOLEDD

This i an ori

Farm Nuser: F103C T pemssion Of e isswng [l DAL0N Saorann

Page 1af§

. tnms‘lu'muqu



Calibration Certificate ID
TH2OSH-098-0407 22-ACC-TH

METTLER TOLEDO Service

Test

Callbrasion Certificate 10
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

All weights used for metrological testing are iraceabie (o naticnal o inlerrational standards, Tha weights ware cablrated and certified by

an accredited calibration laboratory.

Waight Set 1: DIML E2

Waight Set No WSRO Date of Issue: 23-Feb-2022

Cartificate Number 208581631 Calibraticn Due Dats: 14-Puxg-2023

Therma Hygrometar

Ecuipment Na.: 161 Diate of Issue 14-Jun-2024

Canificate Numbar: 21H1Z20 Calibration Dus Date: 01-Jun-2022
Remarks

Uncertainty of the Weighing Inst tin Use

FACT adpstment funclicnality activated
Value of the buit-in weight acjusted

ition: Goad

Equipmant o
Naxt calibrabion according to customer's procedure
Caligrabion data not deckle by calbration laboratory
Test weight by Filler pan : 19 = 1.0000 g, 3 g = 3.0000 g, 5 g = 5.0000 g
End of Accredited Secsian

The informalion belaw and any attachments 10 this calbratian cerificate are not part of the accredited calibratian

Goftwars Version: 1 21,0358
Fport Varsian: 7,16.13
Farm Humber: F1030

Tris in an origial document and mary not B partally eproduces wihou e

RS enans lueugu

U3t Inegin i

© NETTLER TOLEDO Paged of §

THAI UNIQUE CO., LTD.

PRET
l ' H0-82 ouudizy \E!n.ﬂi.l wuIIy I-'l'q"“'l HH LYAWITZUAT |1'§\‘llﬂ“'1 10200
II 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1TR7, . O-2280-1 788,

mil = thowat@haiunigue.com, Website @ www thaiunigue com

CERTIFICATE OF CALIBRATION
GAS CHROMATOGRAPH MASS SPECTROMETER

Certificate No.: SV2205/20385

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

Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak
Phrakhanong Bangkok Thailand 10260

Instruments Model: MS Scion-SQ SN GOQS1203F021
GC 451-GC 8 BRI1203M099
AUTO SAMPLER CP400 SN BRI1203M331

Standard Reference Number: 393065201
Procedure Document Number: 394207000

System Test

PM perform and Diagnostic Test M pass OraL
Air Water Check Test PASS OraL
Tune Test EI PASS OFAL
Signal to Noise Test (EI) SCAN PASS CIFAIL
Injection EI Area Precision Test PASS LIFAIL
Injection EI RT Precision Test PASS CIFAIL
User Demonstration PASS OraL

Engineer ——
Somchai Pohtongkam

Date 19 May 2022

m Thai Unigue Co., Ltd.

Service Division

enmslumugy

Staled is the expanded uncertainty with k=2 in uss. The fomula shall be used for the astimation of the uncartainty under cansigaration of

the errars of indication. The value R represants the nel load indicasian in the unil of measure of the device.

Temperature coefficient for the evaluation of the measurement uncerlainty in use: 25 108K
Temparature ranga on 5ie for the evalussan of the measurRmEnt LNCeraInty In use: 3K
Linearization of Uncertainty Equation

1 0.0001g 20 g w

6 mg + 00111 mglg - R U = 0.16 mg + 0.00582 mgig - R

To optimize the stability of 1he Inearizeson, basides of the zera load only increasing messuramant points 'with 8 tast load of 5% of the
meazurement range or larger are taken for the calculatian of the linear acuation.

Absclute and Relslive Measurament Uincertainty in Lisa for Various Net Indications (Examples)

0.0220 g DAEmg 0.73% 0.16 mg 0.73%
0.2200 g 0.6 mg 0.074% 016 mg 0073%
22000 g 018 mg 0.0084% 047 mg Da0Ta%
220000 g 040 mg 0.0018% 0.29 mg 0.A013%
2200000 g 26mg 0.0012% 1.5mg 0.00056%

£ £ 1
= B \
H g
£ H
i T ]
z T & \
i 1 e —
Weighing Range [%] Reading |g]
Aa Found As Left
& METTLER TOLEDD Page S a5

This i an crignual documant and mar nat e parialy eprdsce wihou! e

SITIIIIIEST tenens luenuqu

SCION™
Operational Qualification Protocol

For SCION Instrument
Name and Modal:

Serial Number:

System |D Number:

Publication no. 384207000
Revision A

Nevember 2011

wenaslamugy



SCION Cperational Quaiification Profocol

Contact

Scion Customer Service and Support uses a Customer Relationship Managemeant (CRM) system.
The interaction with this system offers the Customer immediate benefits including the contact center
or help desk.

Scion worldwide service & support offices can be found from Scion website:

www.scion.com/support.htm|

Scion is the owner of copyright on this document and any associated software. Undar law, the written
permission of Scion must be obtained before the documentation or the software is copled,
ar to electranic or other machine-readable form, in whols, orin

at,
Em‘tpubﬁshed November 2011,
Scion and the Scion loga are trademarks or registered trademarks of Scion ©

@ 2011 Scion

, Reviian A, 2011 Pagezatd
]
naslumugy
SCION Operational Qualification Profocsl

6.2 Operational Qualification Protocol Assi 63 27
Pratocol Acceptance / Protocol Approval by Scion 8.4 27
Remarks o L B N SRS TS S A 5 S S
Appendi 29
A1 Qualification Reprasantative Datalls, ...........ccccceeiiiiiiieiiiii e esiis e ssanceeees 30
B.1 i 31
Operational Qualification Protocol Certification................. 36
Publicatian nio, 394207000, Revislon A, Novemiber 2011 Page 4of 36

enmslumugy

SCION Operational Qualificalion Profocal

Table of Contents

1.0Revision History. ... 5

2.0 Qualification Representative and Reviewer Detalls. ......................ccccceeiieiiiiiiiiiincnnn. B
21 Qualification Rep ive Details 6
22 ReviewsrDetails. ... e T
23 Quality Assurance/Control Details. 8

3.0 Customer Responsibilities ... .9

4.0 Qualification Guideli and GMP Documentation ... 10
41 Qualfication S S

4.2 Qualfication Guidebnes.

4.3  Page Numbering of Appendices . 11
4 Ao BAPOME e s e s e 12
4.5  Refarence DoCUMBNES........i e 13
4.8  Required Material 14
47 General GUIBRINES ... 15
4.8  Specific Instructions for D - T 15
4.8  Documentation COmBCHONG..........ccvwemrerssmmviimansssunssssensssrinnssrnnssstnnsssannssmsssrnmsse 10
4.10 Marking Procedures Not Applicable. . 16
411 A ar
4.12 Addendum Example..............ii. 17
5.0 Op ol ORI o e R R T e iy 18
51 OQP ¢ 18
52 System Descript a0
53 DataSheet i 21
5.4 ElPrecision Test TGL.... .22
55 ElPrecsionTestSQ............. 23
L =T VT S 25
6.0 Protocol APProval.............cieeiininmsses s sisnensihass s das ot sanssdas ias sisiin asssssionss s bisn 26
8.1 Protocol Acceptance | Approval by CUBIDMBL..........coeivrieicei e ss e e ssrse s rsmnanneiees 28
Publcation ra. 384207000, Revsian A, Navamaer 2011 Paga3ol34
]
nsslumungu

SCION Operational Quaiification Protocol

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

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

Qualification representatives are nominated to execute and verify the completeness of the test protocal

and correctness of all entries.

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

A copy of their appropriate qualifications is to be inserted into "Qualification Representative Details" on

page 30

Name (Print) SOMaHAT PoHTONG AM
Title EN@INEE R
Signature cﬁ,‘( Lw-' p
Initials SereHA
Hae 14 M™MAY 22
Mame (Print)

T'rtJe

_S_ignature
Initials
Date

Publication no. 384207000, Ravision A, Novembar 2011 Page £ of 36
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SCION Cperational Qualification Profocal

1.0  Revision History

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

Issue Number | Date Comments

Publication na. 384207000, Revision A, November 2011 Page Saf 36

wnmslumugy

SCioN tansl Qualificslion Protzeol

23 Quality Assurance/Control Details

As Quality Assurance/Contral (QA/QC), wha is emp d to approve Instrum

1 approve the p | inthe SCION Operational Qualification Protocol, which | may
have amended, | accept the qualification of the Qualification Representative, and | will review and initial
the results.

MName {Print)
Titie
Signature

Initials
Date

MName (Print)
Title
Signature

Initials
Date

, Renvision A, ool Page 8of 36

enmslumugy

SCION Operationsl Quaification Protocel

2.2 Reviewer Details

Each i for reviewing any part of this protocol must record their details in the
following tables, prowdlng a sample of their signature and inifials, and recording the date the
qualification was performed.

An or desk ofthe P operating the instrumeant must review these qualification
procedures. All calculations and data will be checked by the reviewer. Data review must be performed
in accordance with the gualification guidelines"Qualification Guidelines and GMP Documentation” on
page 10 and in compliance with current Good Manufacturing Practica (cGMP) as specified by 21 CFR
Parts 210 and 211.

Documentation supporting training in the area of data review and cGMP must be carefully maintained
and reviewed by the instrument owner.

Reviewer representatives are respensible for reviewing the completeness of the gualification profocol
and accuracy of all entries.

Name (Print) CHMpNA CHANS BT
Title ENGINEER B
Signature
—
O (e
Initials
Date 4 MAY 2029,
MNamae (Print)
Title
Signature
Initials
Date
Publcation no. 384207000, Revision A, November 2011 Page 7 of 36

wenaslaumugu

SCION Operational Qualification Protocal

3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenancs (PM) or Installation Qualification (1Q) up to
point 8.11 is completed. A customer representative should be available at all times during the
Operational Qualification Protocol.

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

Qualification 5 2 Reviswer -
Rep. Initials %‘W R ‘ QAJQC Initials
Date | 10 My 22 Date [ Date |

Publication no. 384207000, Revisian A, November 2011 Page 90f36
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SCHON Operational Quaitication Protocal

4.0 Qualification Guidelines and
GMP Documentation
4.1 Qualification Summary

Atthe end of qualification execution, all tables end data entry fields must be completed and all tast
results, where specified, must be printed and attached to the protocol,

Thaauallﬂcatlnn thve and the Reviewer must sign (sig i ,a d date each page
that hes a sig fied. This p ag and ace afa!l dataand i ion on the
signed page.

Note Scion does not provide instructions for full Qualification of the personal computer (PC)
used to operata the SCION, If further qualification of the PC is required the end-user

must contact the PC manufacturer,
Note Sclan does not pravide full quallﬁcaﬂon forr i
Limited may b lied. If qualification of a non-Sclon

accessory Is requirad, the end user must contact the accassory manufacturar.

4.2 Qualification Guidelines

The following are general g.lndalrlas for performing the qualification tesis in accordance with cGMP for
the ing, | ing, or Holding of Drugs per 21CFR Parts 210 and 211.
Additional local requirements may also apply.

= Read the guidelines before starting the gualification.

Perform all tests exactly as written.

Use a pen with permanent blue or black ink unless otherwise specified by company palicy.
MNeatly strike out any incorrect wards or numbers, made while writing comments or recording
results, information or data within this Protocol, with a single line. The word(s) crossed out must
remain legible, Write the correction as close as possible to the original entry. Write a brisf

description of the error. For ler, write ‘T ipti r' or ‘Re-written for clarity’. Initial
and date the change,

» Entering initials where a signature rs requested, and vics versa is permitted, The exception to this
Isin 2.0 Qualification Rep and Revi Detail page &, wh of each

person’s signature and initials are required,
+ Usa the date format dd Mon yyyy (e.0. 08 Mar 2011) unless otherwise specified by company

policy.

Publication ra. 384207000, Revision A, Novemnber 2011 Page 10036

wnmslumugy

SCION Operational Qualification Profocal

4.4 Exception Reports

An exception to the protocol occurs when the observed result differs from the acceptance criteria or
expected result.

All exceptions to the protocal must be documented In the Exception Report. The Exception Report
includes a detailed description of the exception and resolution by the Qualification Represantative.

Each Exception Report shall be issued with a unigue identification number in the form ERID-XX-X.
This number Is generated by the page number on which the exception cccurred followed by a
sequantial number indicating each excaption found on the page.

For example, if an exception occurs on page 34, the Exception Report shall be identified as 'ERID-34-
1'. If another exception cocurs on page 34, the second report shall be identified as "ERID-34-2". This
identification number should be recorded in the 'Pass/ Fail / N/A' field after each test.

Each Exception Report must be signed by the Qualification Reprasentative and the Reviewer as.
evidence of approval.

The Exception Report is insarted in the appropriately named appendix and numbered as par Section
4.3 of this protocal.

Qualification 1 Reviewer i
Rep. Initials .;&6414-1 Initials ‘ QAQC Inmajs‘
Date | 1414 92 Date | Date |
Publicalion na. 384207000, Revision A, November 2011 Page 12 of 36

enmslumugy

SCION Operational Cualification Profocol

Complete all tables and data fields to comply with this protocol, Blank fields are not permitted. For

items that are not applicable, draw a line through the field, and write 'N/A’ (Not Applicable). If

antire tablas or sections of tables are not applicable, strike & line sither through the entire table or

the specific area and enter 'N/A’. Complete the signature fields on the page.

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

Ensure that results and/or specific documents are printed and attached to the specified appendix.

» The Qualification Rep ive and R must bath sign (signature or initials) and date the
signature fiekds on each page. This represents agreement and acceptance of all data and
information on the page.

4.3 Page Numbering of Appendices

Each page that is inserted after the appendix is numbered with the latter of the appendixand a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Rep iva and the Revk

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

When the 1Q is complete the fotal number of pages inserted after each appendix is written on the front
page of the respective appendix sheat.

Oualrﬁcannn Reviewar =
Rap Initials E%" o P Initials AL Inittaks
|H‘£: MAY 91 Date Date |
Publcation no. 394207000, Revisian A, November 2011 Page 11 ol 38

wenaslaumugu

SCION Oy ional Qualifcation Prodocol

4.5 Reference Documents

The following documents are relevant to this Qualification:

« Installation Qualification Protocol
« Complated sarvica report fram Praventative Maintenance (PM) schedule

Qualification | <" | Reviewer | "
Rep. Initials ‘\—- p“—{“ﬂ“- * Initials [ QA/QC Initials
Date [14 M 92 Date | Date
Publicatin no. 394207000, Revisian &, Novariber 2011 Paga 13 038
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SCION Cperational Qualification Prolocal SCION Cperalional Qualification Profocal

4.6 Required Materials 4.7 General Guidelines
The following stock solutions are required: The following are general cGMP guidelines.
« 100 fg/ul OFN 324204200 » Perform each procedure exactly as written.
« 1 pg/pL OFN 393065201 « Fillin each item on the form or mark it Not Applicable (N/A).
» 100 pg/ul OFN 383110101 » Ifanitem is marked N/, initial it and date it.
« 10 pgiul BZP 83065301 « Tha Reviewer reviews and initials all entries raecarded by the Qualification Reprasentative,
« 100 pg/uL BZP 394206200 » Keep all raw data. The Cualification Rep ive and the Revi will initial it, and date it
= Do not destroy raw data.

The above solutions will be usad to prepare the following working solutions which will be required to i . . .
Altach raw data from an instrument, such as the SCION, as an Addendum using the instructions

executa this OQ: .
i " in the following Addendums section.
Nots Rt lo Appendscd for iofihe » If several instruments are gualified simultanecusly, reference shared information, such as
standard prep ion and il ir ion, tothe 1t containing the original
S0glieion P iRe QAIQC Intials : : 2 :
Rep. Initials | Lt Initils information by its model and instrument identification number.
Date I‘q f’.‘a Y 39 Date Date « Label all reference standards as required by local regulations.
« Record the time each reference standard was opened.
» Usa refarence standards within 24 hours of preparation.
= |-
Qualification 4 . ‘ry) Reviewar o)
Rep. Initials _.5-3563 1 nltials L nies
Date 14 ]"'IAY' 9 Date Date
4.8 Specific Instructions for Documentation
The Revi i specific tation i ions as follows.
! Ink Color Diye.
Preferred Date Format 14 MA"{ 94
If more instructions are required: Use an addendum sheet, write the addandum number, and a briaf
description.
Qualification {?z-/ P Reviewer
Rep. Initials L e Initials i
Date [14 May 27 Date | Date
Publcation no. 384207000, Renision A, November 2011 Page 1436 Fublcation no. 284207000, Revision A, November 2011 Page 150136
] ]
n@slumugy nsslamungu
SCION Operational Qualification Protoeol SCION Opsrational Qualification Protoeol
4.9 Documentation Corrections 411 Addendums
Note All original entries must remain legible after corrections are made. The following are reasons ta complate an addendum sheet:
1. Draw a line through the incorrect information, « A deviation needs documentation.
2. Write the correction as close as possible to the original entry, or enter a footnote. « Additional information or data needs to be recorded.
3. Write a brief description of the emor. For example, write “transcription error,” “rewritten for clarity,” + Insufficient space to include the correction on the sheet where the error was made.
or “carrecting wrong entry”, —
Qualification |~ + 7 Reviewer
4. Initial and date the change. Rep. Initals .-__,JWW Initials QAQC Initials
Qualification E [P Redwer R Date 14 May 9L Date Date |
Rep. Initials Flies! Initials
Date 121 MAY 91 Dais | Date | 412  Addendum Example
4.10 Marking Procedures Not Applicabla The following is an example of using an addendum sheet to document a deviation.

If some of the items on the sales order were nat present, you could do the following:
Some sections may not relevant for the qualification. To indicate that a procedure or part of a form is
unnacassary and that it was not forgotten or inadvertently overlooked:

. Use an addendum sheet.

. Write Instrument Delivery on the Procedure fine.

. Write the addendum page number followed by a letter. For example: page 12A, where 12 isthe
page and A represents the first addendum on that page.

4, Write the plan o obtain the missing items, which may be the following:

]

1. Draw a line through the portion that is not applicable. Write the letters N/A (for not applicable), your
initials, and the date near the disgonal line,

2, W a procedural step Is unnecessary, select N/A if it s indicated, or write a comment in an Addendum.
The Qualification F and the Revi enter their initials and the date near the line.

w

» Scion nofified that Part Number X300 and X300 are missing.

L The Qualification Representative and Reviewer must sign and &l forms, even when « Scion replied that the parts are in stock and will be sentovernight. While

part or all of the form is marked N/A.

« waiting for the parts to arive, | will inue to set up thei
alificati N ! Revi b
g:p_ Innt;?sn ’}vai(w P Ini?::ar QA/QC Initials ‘ 5. Review the plan with the Reviewer and make the necessary modifications,
Date /[01 ﬂﬂv‘t’ j‘,‘}, Date Date | 6. Document the arrival of the parts and write that this addendum is resolved. Aftach a copy of delivery
documents and create addendum pages as required,
Qualification ; v 1 Reviewer =
Rep. Initials 3?"4”*9" P pitais Qs Il
Date 14 t14Y 91 Daie Date |
, Remvision A, 2011 Page 16 ar3 Publcatian no. 384207000, Revison & November 2011 Page 17t 36
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SCION Operatioral Qualification Protocol

5.0 Operational Qualification

This chapter contains the tests to be completed to perform an Operational Qualification for the SCION.

5.1 0Q Preparation

The following must be done before starting the OQ:

1. Preventative Maintenance must have been completed and signed off by the Qualification
Reprasentative, Reviewer, and QA/QC person, and attach a copy of the service report and add an

addendum number,
sain,_ 009, Podons]
Qualification %'p Reviewer =
Rep. Inttials * Initials R Intiak
Date Aa Mgy 72 Date Date
2. 0Q must have been completed and signed off by the Qualification Representative, Reviewer, and
QA/QC person.
Qualification ' Reviewer .
Rep. Initals _ﬁﬂ«/""" s s
Date 19, MAY 92 Date Date [
3. The QA/QC person must review, approve, append (if necessary), and sign the Pre-execution
Approval.
Qualification : | P Reviewer s
Rep. Iniials é’w Initials ST Inithte
Date AQ [MAY 99 Date Date [
Publication no. 384207000, Revision A, November 2011 Page 18 636
1
n@slumugy
SCIoN ggerammr Qualificaiion Protocol
5.2 System Description
5.21 SCION Description
= _ Principal Phone
Installation Date: ¢ m4 15 Operator;
= o
Company United dvialngt v Eveimessim nSite LAB
Name: b i

Building:

Address: 3 Sei Lisowmsub 44

Address/Location: Sulehuwmyly  Ed.

City, State:

v

City, State;

Zip/Country: Thadilaw e Zip/Country: 4p%5 e
T
Serial
SCION S} N:r:ber: GRS 1203F o024
Sales Order Sales Order Addendum
Number: Number:
GC
ModueType:  Selon A51 e BRALOD M 042
AutoSampler
Module Type: dp $doo 2E|:nall)er: PRA2OIM 231
MS Workstation
Version:  MSW5 %.9.4 Serial 01106-43])-B8& - A508

Comp Operating System

Operating " . Serial Service
System:  Windowe F  Version: Pro No.: 034~ 160- 434 15% Pack:
C
. o, Seral Hard Drive 175
Make: Dl Model cptip [t No.: DNyHSI Size /RAM: /4S8
Addendum : 3
Number(s): %+ Systew dPe.su'-f)-l-'\cﬂ
Qualification 2 " 0 Reviewer i
Rep. Intials W’ P. G sl
Date [4a May 29 Date Date
Publication no. 394207000, Revision A, November 2011 Page 200f 38
1
naslumugy

SCION Opsrational Qualifcation Protosol

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

Qualification |~ ! ' Reviewer B
R:D. |Inm;15n ‘{’/E’fﬁ/fw’ « Iriial ‘ QAJQC Initials
s [ v ¢l pate | Date
Pubication no. 384207000, Revisian A, November 2011 Page 18.f36
1
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SCION Operational Qualificalion Prodocal

53 Data Sheet Specifications

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

Table 5-1 TQ Specification

Mode Concentration |Scan Range |Result T N/A | Pass | Fail | Addendum
El Full Scan 1pg OFN 50-300 S/N 2500:1

EIMRM 100 fg OFN 272-222 S/N 25000:1

PCIFull Scant | 10pgBZP 80-230 SIN=250:1 L7 7]

NCIFull Scand | 1pg OFN 200-300 S/N 24000:1

T The Signal-to-Moise ratio S/N values are based on RMS nolse figura.
} Cl tesis use methane gas asreagent gas.

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

Qualification | A .'p Reviewsr i
Rep. Initials L«'}’"{' i Inifials LAICC Intiats
Date l1egmay 9T Date | Date |
Table 5-2 $Q Specification
Mode Concentration |Scan Range |Result T N/A | Pass | Fail | Addendum
ElFull Scan 1 pg OFN 50-300 SIN =600:1 v
PCIFull Scant | 100 pg BZP 80-230 SIN =600:1 /
NCI Full Scang | 200 g OFN 200-300 smz1000:1 |
Qualification /?g,_,.f‘rgc. :I fa Reviewer QAGE Initial
Rep. Initials - Initials T
Date 16 Mpy ¢q Date Date
Publcation ne. 394207000, Revision A, November 2011 Page 2! ot 36
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SCION Operational Qualification Protoco!

5.4 El Precision Test TQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/pL OFN
test mix part number 383065201

The following is the required precision for 10 consecutive injections:

Retention Time Feak Area

§

e

W o[~ [(d|a|&|w|M| =
Ry

a

% RSD

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

Addandum N’f P‘

N/A | Pass | Fail | Addendum
Observed Mass is between 271.6 miz to 272.4 m/z, which is £ 0.4 of b/

the expected miz.
Retention Time = 1% Relative Standard Deviation (RSD). L/
Peak Area = 10% Relative Standard Deviation (RSD). /

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

Addendum &

Publication ne. 384207000, Revision A, November 2011 Page 22 0f 36
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To complete this saction use the factory Scan mathod on the systemn CD. Print a copy of the method
and add as an addendum,

i v/

If the hardware is not the same as the factory method, then note this in the addendum and how the

itable has b P The most iation here is the
sampher, where the Combi Pal has been used instead of the 8400, This will have no impact on results
and can be tracked and recorded in the addendum.

Addend aats

Futilcation no. 384207000, Revision A, November 2011 Page 24 of 35
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Ifthe hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400, This will have no impact on results
and can be tracked and recorded in the addendum,

5.5 El Precision Test SQ

The fallowing precision tests are for systems with autosamplers only. The test salution is 1 pg/ul OFN
test mix part number 383085201,

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

1 3.670 74230
2 3 664 $045%
3 b, b4 I1%%32
4 3.667 15%23
5 3. 66T 34060
& . 6649 B14%
7 2. 610 ¥ 694
5 3, b¥) 99 591
9 L.670 79%59
10 D.66% F1 168
% RSD O_o_‘} A.1¢&

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

Addendum
N/A | Pass | Fail | Addendum

Observed Mass is between 271.6 mizto 272.4 m/z, which is + 0.4 of

the expected miz, v

Retention Time = 1% Relative Standard Deviation (RSD). v

Peak Area < 10% Relative Standard Deviation (RSD). v

Publication ne. 384207000, Revislon A, Novernber 2011 Page 230136
L
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5.6 Final Evaluation

N/A | Pass |Fail |Addendum

Is the equipment in normal operation condition? /

Have all of the OQ requirements been completed? |/

Qualification | #~, [ 0 Reviewer

Rep. Initials it [ Initials S Intials

Date [ 19 714Y 1L Dete | Date |

Publcation no. 394207000, Revisicn A, November 2011 Page 28 af 38
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SCION Opsrafional Qualificafion Prodocol

6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the p di and information in this are

ments: S 10 450 S5 wilh dPGhco

Serial Number(s):

GBS 120%E 021

Sales Order Number:

RIS Unided Awa lyst ane Evjmeerve, gy, [damd & el

| agree that the Operational Qualification Protocol has been satisfactorily completed.
e
| canfirm that the Operational Qualification Pratacaol has not been completed, because of
these failed (non-passad) items O
Authorized Customer Representative
Name (Print}
Title:
Signature
Initials
Date
Publication na, 384207000, Revision A, Novernber 2011 Page 26 af 38
L
wnaslumugy
SCHON Cperalional Qualification Profocal
Scion Certified Engineer
Name (Print) SOMCHATL  Pod TONG KaM
Tie ENGTNEER.
Signature ™ ’
v P
Initials SOMCHE T
Date
6.4 Remarks
Publcation no, 384207000, Revision A, November 2011 Page 280f3
v
naslunugy
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6.2 Operational Qualification Protocol Assignment

This Operational Qualification Protocol document is used for;

Operational Qualification Protocol as final test at Sclon

Operational Gualification Pratocol after Installation Qualification

o

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

6.3 Protocol Acceptance / Protocol Approval by
Scion

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

Instrumentys): CSC'N w A51 gC\ L__ .:,}, h ¢ PsdoC

Serial Number(s):

4a s o 2

Sales Order Number:

[+ N: HE | |
e Ul ded] WL s \,ﬁ’ vl Engveening gy Mot do it
= -

W

Publcation no. 384207000, Renvision A, Novenber 2011 Page 27 of 36
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Appendices

Each page that is insarted after the appendix is numbered with the letter of the appendix and a

saquential number, The appendix page number must be initialed and dated by both the Qualification
Rey and the Revi 1

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

[f the reverse of each appendix page i left blank it should be marked NA and signed and dated.

When the OC is complete the total number of pages inserted after each appendix is written on tha front
page of the respective appendix sheet,

Publication no. 384207000, Revision A, November 2011 Page 204l 36
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SCION Opsrational Qualification Protocol

A1 Qualification Representative Details

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

No. of Pages Inserted

This area is infentionally left blank.

PFubiication no, 364207000, Revision 4, November 2011 Page 300 35
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BA Exceptions

Each Exception Report shall be issued with a unigue identification number in the form of ERID-XX-X.
“This number is generated by the page number on which the exception occurred followed by a
sequantial number indicating each exception found on the page.

For example, if an excaption occurs on page 34, it shall be Identified as Exception Report ‘ERID-34-1",
If anather excaption oceurs on page 34, the d ion shall be identified as ‘ERID-34-2'. This
identification number should be recorded in the pass/fail field after each test.

Insart Exception Reports (if any) after this page.

|l Mo. of Pages Insarted f\) I(A

This area s intentionally left biank.

Publication na. 384207000, Revision A, November 2011 Pape 31 of 38
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§* Techcomp

-
()/-’/yf(-'(//e

It is hereby certified that

Mr.Somchai Pohtongkam
Has successfully completed the Service & ApplicationTraining for
Scion Chromatography Products
Training Contents were:

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

SCION GC, GCMS sSQ, GCMS TQ

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

On 11"=15" July 2016

Moo

Hans van den Heuvel
Commercial Director
Scion Instruments

Cen. No. : TSG-SCHONGC-15011602

SCION Operational Qualifcalion Profocol

wnanslaraue—

AddendumProcedure;_{-t1. Hotocsl Page Number:___ |
Qualification | =——, /' Reviewer
Rep. Intials | = = 4P R QAJQC Initials
Date [14 MAY 92 Date Date |
Publication ne. 394207000, Revision A, Novemer 2011 Page3Zaf 36
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UFEN ‘l‘ﬂﬂgi-lﬂ ‘i]'lﬂﬂ THAI UN[QUE CO.,.LTD.

II.' $0-82 mnalrzndflag uway n-u\m;ml WANTEUAT NTaNW 10200 ersion information
80-82 Prochathipatai Rd., B.mgl.hllnplln“n Pronakorn, Bangkok 10200
- ;
Tel. 0-2620-0191-6, 0-2280-1 T87, Fax. 0-2280- 1788, E-mail : igue.com, Wehsite : www thaiunigque com AERdtAZ] B Details

PREVENTIVE MAINTENANCE PROTOCOL Software Version 5,09

FOR GAS CHROMATOGRAPH MASS SPECTROMETER

. s i Arl903£021 Hostname: GC_123 (IP 10.190.65.10)
Model & Serial Number: = X, L Mac Address: 00:20:4b:3415:0d

Customer: [ ] Yol Amlﬁsﬂlgﬂ E@g'mggﬂn; Covgu [t Cla, 14,
Software Version: 4.05

Date: | £

GC System
Clean all system GC_Application: 27267
' LUI_Application: 0

Check circuit board connector and cable

Check column aven heater feed — through, fan motor, mount and bearings
Check all LED's and readout display Ok

Check Now rates, lillers and gases
About 451-GC Details ‘|

E

Verify flow controller operation
M5 Sy Hardware: =
Chieck fan motor M5 Mainboard: 14
vkl ol cossmaton sl dils Mainboard SerialNr, 200048 —
Run electronic Diagnostics Option Board: 0 :
B Cption Board SerialNr 0
Check far leak system Firmware:
Chexk turbo pump { system status )} O Controller 2.2
Check vacuam oil O Extender. 1.3
Check temperature 2one Option Board Controller: 0.0
Check airiwater ( mass 18:19; 28 ) L]

Check HMN Ok |

Clean Trap { Satum MS200, 4000 Series ) or lon source { 12001, 300, $Q,TQ Series |
Check Electron multiplier { If close to 2,000 Volts, Change the multiplier )

Check Cal Gas [ FC-43)

Sensitivity [ ET Scan Mode S/N Ratio with for OFN )

Cleeck %RSED of Area (El Scan Mode, for OFN )

Check %R0 of RT (EI Scan Mode , for OFN )

SIGN : { ;

Engineer : .. s ICRRDOITREE, 55 e waiv s ik A8 e 0

NEEEEENEEEEA0C00a’ aRgagaE

wnmslumugy wenaslaumugu

v information

About451-GC|  Details Aboutds1.GC|  Dewils Y|
Injector EFCs: l Awdliary EECs |
Software Version Software Version
Front 135 Front 0.0
Middle: 1.35 J Middle 0.0
Rear. 0.0 Rear. 00
Serial number Senal number
Front 26254 Front. 0 J
Middle: 26256 Middle: 0
Rear. -1 Rear. 0
=l
Ok

Version information
About451-GC|  Detalls |

| Autosampler |
CP84xdBus; 2.0
CP840dS1: 1.0

CP84xxTS6: 1.20
CP84x(Tray 1.20

ion information
About451-GC| Detalls

Detector EFCs:
Software Version

Front 0.0

Middle: 0.0

Rear. 0.0
‘| | CP84xTower: 1.20

Senal number
CP84xSyringe: 1.21

Front: -1
Middle: -1 CP84wPlunger: 1.20
Rear. -1 J
GC Application build info:
= =

Ok Ok |

enmslumugy wenaslamugy



About451.GC|  Details |

CP84x(Tray: 1.20 =
CP&84xTower. 1.20

CP84uxSyringe: 1.21
CP&4oPlunger: 1.20

GC Application build info;

User: autobuilder

IP address: 10.190 65195

Mac address: D0:26:b9:.86 6aic4
Timestamp: 19-09-2011 18:25

A

lCQMm e 2o, 1 e Limd 260.0 L Mo Coclant

one 1: Front 5550 © Temg Ln-t?ﬂlnl: He Coolart
an!? Md PTV ":anmi!?iﬂC LNZ Codlant
Zone 3 Mol Coriguied!

Walves 815 not I'Mti Tequie oplion bosrd

Front 5/5L. Irectol & associsied with zone 1
MidPTV Injector is associated with zone 2

Fionl Inpctor EFC Type 21 Oufiet: Va:lmn\ Urits: pai, Sphiless Vet 20 miivin, Gas Saver: 20 slsin ster 0.00 min, Backfush Disabled
Mid Injector EFC Type 21 Dutlst: Adm, Ursts: psi, Splilless Yent: 20 mbimin, Gas Saver, 20 mlimin after 000 min, Backfush Disabled

Fuont Cobamn (ype WD) = Coniure it 2000 e, 0-250 mictes. Ho Canis s
4

Mid Cofurs [T 0T)is G
BR S

Plear Columr not Configured

g L=3000 e, D=5 . He Canter Giss

B400 Autosampler conneciad 1o SI0-2 i¢ Conligured with 10 ul Sptinge: Inj Portz in Both Pastions
MNothing connected to SID-1

400 Dusl Mode Sehp Pirt

enmslumugu
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dum Procedure: £ SU&*B"‘“ Agsexi P'f'm Page Number.__ 5

Qualification
Rep. Initials

5@.&@ 8 o ‘ QAJQC Initials

M5

MSWS 8.2.1 lor T

i
BRUKER Daitonics

MS Workstation

System Controf Version 8.2.1
Copyight 7 2016, Brukey Service Code: MS'WS-07106
[~Enabied Madue Diivers —————3
| Bruker GC-MS
| 454-GC
| 43460
| Bruker CTC PAL-%t

Instalation History 1
MS Workstation -
S/N: 01106-E711-BBO-450C
Insaled by Bruker -
Oigarization: Miciosoft |
Irstallation dabe: 14/8/2563 .27 ;[
28

W alidate Installed Files Lo

wenaslaumugu
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Addendum Procedure:_— - T35+ RQJU H— Page Number: 30

Date

49 MAY 29 Date | Date |

Publication na. 384207000, Revision A, Movember 2011 Page 33 0f 35
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Qualification % ! Reviewer A
Rep. Iniials ‘ Db 1 ‘ sk
Date | 42 May 92 Date | Date
LR ian A, 2011 Page 34 of 36
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SCION M5 systen hardware test

Test date 5-18-20822

Main nedule test

Passed -3 Power supply test
Passed -» Main user snalog out test

CI0V module test

5-18-2822

vent valve can cnly be tested when vented

pressure sensor and pneunatics not tested in single quad system
Passed -» chdv module test

env madule test

18-2022

Passed -» env madule test

£16 Tests oply perfarned on a CT system
EI module test

5-18-2022

Passed -> ET High woltage DC rail test
Passed -» EI Lens 1 test

Passed -» Lens 2 test

Passed -» Repellor test

Passed -» Electron energy test

Passed -» EI Source test

€I Tests only performed on & CI system
Det module test

5-18-2822

Detector module test

Passed -» Power supply test

Passad -» HV Power supply Type test
Passad -> HY Power supply Revision test
Passed -» Detector accelerator test
Fassed -» Detectar baselire dac test
Passed -» Detectar Nolse test

Passed -» Detector multiplier dac test
Passed -» Detector module test

02 module tast

5-18-7032

Passed -» Q8 module test
Q1 medule test

5-18-2822

wnmslumugy

Main nedule test
5-18-2022

Passed -» LED Test

Passed -> Speaker Test

Passed -» Power supply test

Passed -» Main user analog out test
Passed -» Main module test

enmslumugy

Passed -» Qi module test

CIDYV wodule test

Passad -» CIOV Power supply test

Passed -» Turbo control test

vent valve can only be tested when verted

pressure sensor and preunatics not tested in single gquad system

Passed -» cidv module test

wnaslamugu
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env medule test

Fe18-2822

Passed
Passed
Fassed
Passed
Passed

-» Pownr supply test
-3 tenp sensor TEsT

-» Valve current test
-» anv fan test

-3 heater current tast

Passed -3 erv module test

Det module test

5-18-2022

Passed
Passed
Passed
Passad
Fassed
Passed
Passad
Passed

-
=¥
-»
-3
-
-

=¥

wnmslumugy

Power supply LEsT

W Pawer

Detector
Detector

supply Type test
supply Revision test
accelerator test
baseline dac test
Hoise test
nultiplier dac test
nodule test

enmslumugy

ET module test
5-18-2022

Passed -3 EI Power supply test

Passed -» EI High woltage OC rail test
Passed -> EI Lens 1 test

Passed -3 Lens 2 test

Passed -» Repeller test

Passad -> Electron energy test

Passed -> AMP test

Passed -» EI Filament test

check maximsy heater curvent and heater wattage

Max Heater Current = 1.27 Wattage = 29.46
Source hester wattage measures OK

Passed -» ET Heater test

Passed -3 EI Source test

8 nodule test
5-18-2822

Passed -» Pawer supply test

Passed -» 8 High voltage DO rail test
Passed -» Q3 DAC test

Passed -3 Quad offset test

Passed -» RF detector test

Passed -» AF modulator test

Passed -> RF current test

Passed -3 hester current test

Passed -» Q8 module test

wnaslamugu
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‘nnt Date: 19 May 2022 13:08:30

1 @rget LOMPOUNG MEeROryIon 1 Irom cIn’i pguus. Xms

nnt Uate: 19 May 2022 13508:59

1 BFgET LOMpPOUNG HEport ror #1 TTom arn 1 pguUs.oms

Sample 1D: afnipg Oparatar: TU Sampila ID: ofnlpg Operalor: TU
Instrument 10: Bruker GC/MS #1 Last Calibration: 26/11/2557 15:55 Instrument ID: Bruker GGIMS #1 Last Callration: 26/11/2557 15:55
Measurement Typa: Area Calibration Type: Extarnal Standard Measurement Type: Area Calibration Type: Extenal Standard
Date 12:23 Data File: --022\0q\ofn 1pg008.xms Acquisition Date: 19/5/2565 12:36 Data File: -.0220q\ofn 1pgd08.xms
Calculation Date 12:28 Method: -..d8\pm2017s_ptv.mth Caleulation Date 10/5/2565 12:41 Method: ..ds\pm2017\s_ptv.mth
Sample Type: Analysis Sample Type: Analysls
Inj. Sample Notas: Mone Inj. Sample Notes: HNang
Compound Information Compound Information
Peak Name: OFN Peak Name: OFN )
Result Index: 1 Compound Number: 1 CAS Number: None Identifiad Result Index: 1 Compound Number: 1 CAS Number: None Identified
dentification Identification
Parameter Actual Slalus Parameter i Actual Status
Search Type Highast Search Type Highest
Retention Time 3.668 +- 0.200 3.670 min. Pass Retantion Time 3.868 +/- 0.200 3,668 min. Pass
Match Result NiA Match Result NiA
Farameter Specification Actual Status Parameter Specification Actual Status
Quan lons Z720 Quan lons 272.0
Calibration Equation Average Callbration Equation Average
Area ==10 74230 Pass Area »=10 80953 Pass
Huight 72781 Height 76589
Amount (Cone.) =0 74 Counts Pass Amount (Conc.) ==0 81 Counts Pass
: .0 ((+) 50,0:300.0 Sample Spactrum for Scan: 188 RT: 3.680 - . X .0:300. ] r 189 RT: 3.669 min. BC
Quan ; 272.0 ({+) 50.0: ) ARl Iag b Quan ; 272.0 ((+) 50.0:300.0) E N
70 4 100% 3 100%- 2
737,806 67623953 se64r 661
75% . 704 1 755 ]
203
50 . 203 8 50% 4042.724 4
a0 § payo7 26010.702 A pzze 1 o
2] | I | | ma 3 60+ o 2% ' 208} 851
0% i l- Lal | sl 0% *HLH..III. Li |
504 b £ T 50 L
Reference Spectrum for OF N 50+ =] [Refarence Spectrum for OFN
can: 314 RT: 4.110 min. Scan: 314 RT: 4.110 min.
100%- 4 B 100%- 14 =
404 1 EX e
£ 5% 51 a2 g 0 75% g -
o 525 o 525
= 50% 4 = 50%- 5
30 -
25% - a0 4 259 2
o o T
20 s o - 50 10 w0 200 = s ) i EEECE
[Raw Sample Spactrum for Scan: 188 RT: n: 188 RT: 3.669 min.
Fs = BP 57 (1.979e+6=100%) ofn1pg008.xms = ofn1pg008.xms
100% = 100% |57 R
1 1479e+6 1 4 2476e+6
75% B T5%A £
505 - L 50% ol
55
o._ruﬂ\_ﬁ Al A ~ 55 o= ] S, lsadrsa ass
25%-Pagds72.138 g 258 : 4
—r—— _‘60 = T = o P e P ) L = T = I 1 I =
T T T T T T T T T
1 1 2 2
33 34 35 36 37 38 30 40 e 1 150 2bo 280 ops 33 34 35 36 37 38 39 40 o & ] 0 0 e
v T
naslumugy ensslumungu
nint Late: 19 May 202 130821 1 &rgEL LOMPOUNG KEporT 1o #1 T 01 pgU | UXms Nt Uate: 18 May 2ULE 141745 1 ATGEL LOMPOUNG RERORLTON #1 TTOm oI pgu 1 Xms
Sample ID: ofnipg Operator; TU Sample 1D ofnipg Operatar: TU
Instrument ID: Bruker GC/MS #1 Last Calibration; 26/11/2557 15:55 Instrument I0; Bruker GC/MS #1 Last Calibration: 2671112557 15:55
Measurement Typa: Area Calibration Type: External Standard Measurement Type: Area Calibration Typa: External Standard
Ul Data: 12:48 Data Fila: --022\oqiafn1pg010.xms Acquisition Date; 19/5/2565 13:03 Data File: ...0220ghofn1pg011.xms
Calcul Date: 12:55 Method: --dsipm2017s_ptv.mth Calculation Date: 19/5/2565 13:08 Mathod: ..ds\pm2017\s_ptv.mith
Sample Type: Analysls Sample Type: Analysis
Inj. Sample Naotes: HNone Inj. Sample Notes: MNone
Compeund Information Compound Information
Peak Name: OFN Peak Name: OFN
Result Index: 1 Compound Number: 1 CAS Number: None Identified Result Indes: 1 Compound Number: 1 CAS Number: None Identified
ification Identification
Parameter Specification Actual Sialus Earameter Actual Status
Search Type Highest Search Type Highest
Retention Time 3.668 +/- 0.200 3,669 min. Pass Retantion Tima 3.888 +/- 0.200 3.667 min. Pass
Match Result NiA Match Result NiA
Inteqration and Quantitation Integration and Quantitation
Parameler Specification Actual Status Parameter Specification Actual Status
Quan lans 2720 Quan lons 2720
Calibration Equation Average Calibration Equation Average
Area >=10 THE32 Pass Area >=10 75823 Pass
Helght 80882 Height 78279
Amount (Conc.) >=0 78 Counts. Pass Amount (Conc.) »=0 76 Counts Pass
: 272.0 ((+} 50.0:300.0 mpke Spectrum for Scan: 188 RT: 3.669 min. BC 5 : 0 ] ample Spectrum for Scan: 189 RT: 3,667 min, BC.
= i = } | BP 51 (84159.562=100%) ofnipg010.xms Casan 3 272.0((£50.0:300.0 BP 56 (274360,258=100%) ofn1pgli1xms
100% | 51 - 100%A 56 =
75%A
o] T
50%
. 4 25
60+ -
& h & & & ™ b o Ao )
100 150 200 2 il & 160 1 2 2 b
504 =5 rence Specirum for OFN 50+ = nce Spectrum for
Scan: 314 RT: 4,110 min. Scan: 314 RT: 4.110 min.

100% B 100%A =
a4 N - o 4 T TENA g -
o
= sone]| F° - g sov] -

aH -  25% = 30+ - 25% .
0% 0% -
s o 50 w0 %0 200 2h0 = s o 50 b ko 2 2 i
2 E B
[Raw Sample Spactrum for Scan: 188 RT: 3.668 min. Raw Sample Spectrum for Scan: 189 RT. 3.667 min.
= = BP 57 (1.9608+6=100%) ofn1pg010.xms S 2= BP 57 (2.130e+6=100%) ofn1pg011
100% |57 = 100%1 |57 7
1.960a+6 2.
104 E 10+ b

5% e 75% |

50% 1 50%r 1

o Il M 55 L. ah arh 55
25y +67P82.323 i 25%HISETT 524 -
gl S - . - .
T T T T T T T T T T T T, T T T T T T 2 T
d3 a4 35 d6 a7 as a9 4n T 50 wo S0 20 20 ds d a5 36 a7 as 3o 4p T R R 50 i

enmslumugy
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nnt Uate: 148 May 2022 133204

1 8rget LOMPouna MEeportIor &1 1om oM pgu| £.Xms

nnt Late: 14 May AU 1EEay

| Brget LOMpOUnGg REpo tor #1 TTom ofn1pgu’la.0ms

Sample ID: ofnipg Operator: TU Sample 10: ofnipg Operator: TU
Instrument |D: Bruker GC/MS #1 Last Calibration: 26/11/2557 15:55 Instrumant I0x Bruker GCMS #1 Last Calibration: 26/11/2567 16:65
Measurement Type: Area Calibeation Type: External Standard Measuremant Type: Area Calibration Type: External Standard
Date: 13:16 Data File: ...022\0g\ofn1pg012.xms Acquisition Date: 19/5/2565 13:29 Data File: -.022'eq0fn1pgd13.xms
Calculation Date: 19/5/2565 13:21 Method: ...d8\pm2017fs_ptv.mth Caleulation Date: 19/5/2565 13:34 Methad: - d8ipm201 s _ptv.mih
Sample Type: Analysls Sample Typa: Analysis
Inj. Sample Notes: Mone Inj. Sample Notes: None:
Campound Infarmation Compound Information
Peak Name: OFN Peak Name: OFN
Result Index: 1 Compound Number: 1 CAS Number: None Identified Result Indax: 1 Compeound Numbser: 1 CAS Number: None Identified
Identification Identification
Parameter ificati Actual Slalus Parameter Actual Status
Search Highest Search Typa Highest
Retention Time 3,688 +- 0.200 3,668 min. Pass Retention Time 3.858 +/- 0.200 3,669 min. Pass
Match Result i Match Result NiA
Ini i i Integration and Quantitation
Earamater Specification Actual Status Parameter Specification Actual Status
Quan lons 272.0 Quan lens 272.0
Calibration Equation Average Calibration Equation Average
Area ==10 TH060 Pass Area >=10 81481 Pass
Height 77781 Height 80843
Amount {Conc.) ==0 78 Counts Pass Amount (Cong.) =m0 &1 Counts Pass
- CQuan; 272.0 ((+) 50.0:300.0 E Sampls Spactrum fof Scen: 188 RT: 3,860 Quan ; 272.0 ({+) 50.0:300.0 . -
) J BP 272 9.136=100%] orn1 012.xms 804 s ) ) 272 (101273.53 13.xms
1003 & =
& 94469.138 56 1012%3.533
4 7% B 75%~ T1105.801 -
0] 57289503
] T+ .
2d1 -
B0 -
75371903 _
A NI Y 8+
E) I
501 Reference Spactrum for OFN 50+ -
Scan: 314 RT: 4.110 min.
100% - B
40+ T
g TEU gy 1 g 407 -
g 525 Q
50% 1
304 1 25% E 3 _
0%
o) s El i B 100 1o 200 20 | s El i
[Raw Sample Spactrum for Scan: 188 R
=9 = BP 57 (2.0880+6=100%) cfn1pg01Z.xms =29 =
100%] |57 E
1 ] 2.488e+8 10 -
5% =
508~ . 505 |
P A J Ll A 55 A A A 55
25 15023.059 a 250 {I6F45.143 )
0% 4 L 0%r — =
T T T T T T T T T T T T T T T T T T T
1
ds a4 s 3 37 ds o 4 T E 1fo o 2o 2l d3 a4 5 d6 37 als e g ] e fotho 2bo  2bo ]
v ]
nsslumugy naslumungu

‘nint Date: 14 May 2022 14:07:07

18Mger LOMPoUna rEepon Tor 71 ITom o1’ pgu’| 4, Xms

Sample ID: afnipg Operatar: TU Sample 1D: ofnipg Oparatar: TU
Instrument 10: Bruker GCIMS #1 Last Calibration: 26/11/2557 15:55 Instrument |D: Bruker GCIMS #1 Last Calibration: 26/11/2557 15:55
Measu:ement Tyne Area Calibration Type: External Standard Measurement Type: Area Calibration Type: External Standard
13:56 Data File: LO28eg\oin1pgli4.xms Acquisition Date: 19/5/2565 14:09 Data File: 022\eq\ofnipgli15.xms
Calculation Dana 10/5/2565 14:06 Method: ..ds\pm201 7ifs_ptv.mth Calculation Date: 19/5/2565 14:14 Method: ...ds\pm201 7\fs_ptv.mith
Sample Type: Analysia Sample Typa: Analysis
Inj. Sample Notes: Nane Inj. Sample Notes: None
Compeund Information Compound Information
Peak Name: OFN Peak Name: OFN
Result Index: 1 Compound Number; 1 CAS Number: None Identified Result Indax: 1 Compound Number. 1 CAS Number: None Identified
Identification Identification
Paramater §pacxﬁcahcln Actual Status Parameter ification Actual Status
Search Type Search Type Highest
Retention Time 3 668 +- 0200 3670 min, Pass Retention Tima 3.668 +/- 0.200 3.671 min, Pass
Match Result NiA Match Result NiA
Intsaretion and ClusnKtation Integeation and Quantitation
Parameter Specification Actual Status Parameter i Actual Status
Quan lons 2720 CQuan lons 2720
Calibration Equation Average Calibration Equation Average
Area >=10 81684 Pass Area »=1( 72531 Pass
Height 81361 Height 74597
Amount {Conc.) >=0 B2 Counts Pass Amount (Canc.) ==0 73 Counts Pass
Quan : 272.0 ((+) 50.0:300.0 Sample Specirum for Scan: 188 R1: 3,668 min, BC T 272.0 (1+] 50.0-300.0 Sample Spectrum for Scan: 1 = 3.671 min. BC
1) ) BP 272 (86560.117=100%) ofn1pal4.xms S 2120,((%) 20 | e et oty QLD B i
8 1 100% 202 3 100%] g 2;2 B
96560.117 9323 628
704 -
5% il 58] 71500171 2
e | 55014 684
50%n =1 50 &7 222 =1
27748291 203 243 60 g |2 24901.470
25% l 147718684 | 13443.2157] 25% 1 36 712 J.L;.L 4
60H A 0%_ lJ A O e | el Lkl i d Ll .
T
o 2o 2l D s 5 %0 1bo 1o 200 ko
50 A Reference Spectrum for OFN [Reference Spectrum for OFN
Scan: 314 RT: 4.110 min. Scan: 314 RT: 4.110 min.
100%] =1 100% =
40+ -
a an 4 g 7 2 5% 51 gl
! s0%- 5 R = so%e g i
30 =
304 J 259 . 25%] -
0%r .
o s El 204 s % 100 ko 2bo 2k T
m for Scan: 190 RT: 3.671 min
= 55 EP 57 2 148e 6= 100%) ofn1pg01 5.xims
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50% a0 EEOﬂﬁ') i 50%- m
o AT odAh L 55
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nnt Date: 78 May 2024 14749000
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nnt Uate: 18 May U 145500 | Argel LOMpOuna SEpors ior #1 am o i pguin.xms NN Uste: 14 Nay QUL 144824 | ErGEL LOMPOUND MEPOT IO §1 TICM arnipgu’ ¢ Xms
Sample 1D: ofnipg Operator; TU Sample |0 ofnipg Operator: TU
Instrument 10: Bruker GC/MS #1 Last Calibration; 26/11/2557 15:55 Instrument |0 Bruker GC/MS #1 Last Calibration: 26/11/2557 15:55
Measurement Type: Area Calibration Type: External Standard Measurement Type: Area Calibration Type: External Standard
isition Date: 14:22 Data Fila: ..-022\0q\ofn1pgl16.xms Acquisition Date: 19/5/2565 14:37 Data Fila: ...022\oqofn1pg17.xms
[+ Drate: 19/5/2565 14:27 Method: ..ds\pm2017'fs_ptv.mth Calculation Date: 19/5/2565 14:42 Method: ...ds\pm201 T\s_ptv.mih
Sample Type: Analysis Sample Type: Analysis
Inj. Sample Notes: None Inj. Sampls Notes: MNana
Compound Infarmation Compound Information
Peak Name: OFN Peak Name: OFN
Result Index: 1 Compound Number: 1 CAS Number: None Identified Result Index: 1 Compound Numbar: 1 CAS Number: Nona Idantified
Identification Identification
Parameter i Actual Status Parameter Spacification Actual Status
Search Type Highest Search Type Highest
Retention Time 3.668 +- 0.200 3,670 min. Pass Retention Time 3.668 +/- 0.200 3,668 min. Pass
Match Result HiA Match Result NiA
ntegration and Quantitation Integration and Quantitation
Paramster Specification Actual Statug Parameter Actual Status
uan lons 20 Quan lans 272.0
Calibration Eqguation Average Calibration Equation Avarage
Area ==10 79852 Pass Area >=10 81386 Pass
Haight 164G Height 532
Amount (Cone.) =0 B0 Counts Pass Amount (Cone.) ==0 &1 Counts Pass
Quan ; 272.0 ((+) 50.0:300.0) & Sample Spectrum for Scan: 190 RT: 3,671 min, BC Quan; 272.0 ((+) 50.0:300.0) Sample Spectrum for Scan: 180 R1: 3,668 min. BC
BE 56 (127678.190=100%) ofn1pg016.cms : BP 272 (111524.768=100%) oin1
100% T
B0 s 111524.768
T e T5% .
8z
70 | sowd|  sos41412 - i
60 e 25% 250'[”'3]? 213
T4ad442
oo 0% Mt wibho Ll 1 :
B R B o b0 20 2ho
50+ = miz miz
erence ctrum for OFN rence m for OFN
Scan: 314 RT: 4.110 min. 50 2 Scan: 314 RT: 4.110 min.
100%] ;té B 100%- 1
- 9
2 405 1 7% 45 - g 5% 5 -
o o 4 =
g son| 525 i 9 sond 525 |
# 7 s 1 25%] .
304 1
0% o
20 S El i sb wo ko 2o 2 p | sh o b el 2be
Raw Sample Spectrum for Scan; 180 RT: 3.671 min. 204 Faw Sample Specirum for Scan: 189 RT: 3,669 min.
53 = BP 57 (1.8828+6=100%) ofnpal16.ems = = BP 57 (2.141e+6=100%) ofn1pg017.xms
100%] = 100% =
10 4 1.982e+8 it i 2.f41e+6
75% . 75% -
50% e { 50% 4
=AM A fa o 55 0__,-'\_.\ A J I 'y 55
25%-440691.768 . 25%-1HE626.661 2712
7 i 111948153
R . W T e e g oo | I e P o e |
33 34 35 36 37 38 39 40 1 P 100 Lo 280 280 i da 34 35 36 a7 38 3o 40 sb 1bo 150 20 20
T ]
naslumugy nsslumungu
2rint Date: 19 May 2022 14:37:33 3rint Date: 19 May 2022 14:29:55
Chromatogram Plots Chromatogram Plots
File: eitu\pm2022iog\ofn1 pg008.xms File: etutpm2022\oghofn pgl09.xms
Sample: ofnipg Operator: TU Sample: ofn1pg Operator: TU
Scan Range: 1 - 565 Time Range: 3.00 - 5,00 min. Dale: 19/5/2565 12:23 Scan Range: 1 - 564 Time Range: 3.00 - 5.00 min. Date; 19/5/2565 12:36
H TIC; ofn1pgD08.xms; Filterad - TIC; ofnipgl08.xms; Filtered
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Zrint Date: 19 May 2022 14:31:34

Chromatogram Plots

File: e\u\pm2022\0g\ofn1 pg010.ums
Sample: ofnipg

Scan Range: 1 - 565 Time Range: 3.0 - 5,00 min,

Operator: TU
Date: 19/5/2565 12:49

0.75+

GCps

0.504

0.254

el

min
80882000

b

TIC; efnipg010.xms; Filtered

100H

75

kCps

25+

8000
: BOBE2000

OFN; 272.0 ({+) 50.0:300.0); ofnipg010.xms; Filtered -]

| N nd

4.0

T
i minutes

Zrint Date: 19 May 2022 14:32:23

Chromatogram Plots

File: etu\pm2022ioglofnipg012.xms
Sample: ofnipg

Scan Range: 1 - 566 Time Range: 3.00 - 5,00 min,

wnmslumugy

Operator: TU
Date: 19/5/2565 13:16

0.75+

GCps

0.50+

0.25+

TIC; ofn1pg012.3ms; Filtered

kCps

min

77781000

o

OFN; 272.0 ((+) 50.0:300.0); ofn1pgliZ.xms; Filtered
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4.0

45

minutes

enmslumugy

3rint Date: 19 May 2022 14:32:00

Chromatogram Plots

File: e:tulpm202210qg0fn 1pg011.xms.
Sample: ofnipg

‘Scan Range: 1 - 586 Time Range: 3.00 - 5.00 min.

Oparator: TU
Date: 19/5/2565 13:.03

rint Date: 19 May 2022 14:32:44

Chromatogram Plots

Fila: e u\pm2022\0g\0fn1 pgl13.xms
Sample: ofnipg

Scan Range: 1 - 586 Time Range: 3,00 - 5.00 min.

TIC; ofnipg0i1.ms; Filtered
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Operator: T
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2rint Date: 19 May 2022 14:33:09

Chromatogram Plots

File: eftulpm20220giofnipgli4.xcms
Sample: ofnipg
Scan Range: 1 - 565 Time Range: 3.00 - 5.00 min.

Operator: TU
Date: 19/5/2565 13:56

0,26+

0 min

: 81381000

-
5

TIC; ofnipglid.xms; Filtared

0.004

0 min

5

kCps.

50+

264

81381000

OFN; 272.0 {(+) 50.0:300.0); ofnipg014.xms; Filtered

T,
4.0 4.5 teliiiea

“rint Date: 18 May 2022 14:34:33

Chromatogram Plots

File: ecviupm2022\0qicfn 1 pgli6.xms
Sample: ofn1pg

Scan Range: 1 - 566 Time Range: 3.00 - 5.00 min.

enmslumugy

Operator: T
Date; 19/5/2565 14:22

TIC; ofnipgli16.xms; Flltered
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0.75+ -1

3
B
0.50+ -1
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enmslumugy

Irint Date: 19 May 2022 14:33:38

Chromatogram Plots

File: e’tutpm2022\ogiofn1pgd15.6ms
Sample: ofn1pg
Scan Range: 1 - 566 Time Range: 3.00 - 5.00 min.

Operator; TU
Date: 19/5/2565 14:09

1.00+

0.75

GCps

0.25+

TIC; ofn1pg015.xms; Filtered

0.00H
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1 min
74597000

g
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OFN; 272.0 ((+) 50.0:300.0); ofn1pg015.xms; Filtered -]
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T T
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o e minutas

Zrint Date: 19 May 2022 14.48:01

Chromatogram Plots

File: e:\u\pm2022\0q'ofn1pg017.xms
Sample: ofn1pg
Scan Range: 1 - 585 Time Range: 3.00 - 5.00 min.

tenmslamunu

Operator: TU
Date: 19/5/2565 14:37
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wenmslamuny



scan 267853 (15 uscans) Sperateged) Date:19 MAY 22 9:17 AM Tune_EI_O1_Fos_10 May 2022_ Sh30m EOR
Motes:El, EDR On (1) iz 88.09(88.00) miz 218.08(219.00) miz 501.88(502.00) Instrument: SCION 50
Compounds:OFMN Height 10568 Cps Helght 3.87e7 Cps Height 2.4Bel Cps i
(+)10-50= fwhm 0.72 O fwhm 0.71 Om furtn Location:
3.08e+007 Cps Operator:
it 18.0 DateiTime: 19 May 2022 $:30:53
= 28.0
i 44.1
somn 281147 Cparator: Cate: 18 MAY 22 0:30 AM
Mobes:E1, EDR On (1)
= Compounds:OFN a
R IR
32.0 AR i Temperature 506
= il Filament &
14.1 7 Ermission 40uA
22.0 34.1 48.1
miz = Electron Energy ~ B3eV
10 20 30 40 50 00 Hellum on
| Transfarfing 2500
o Detector Max 1.78kV
= 5 Repelier Max av
28 absolute size (cps) T a8
-MNommal < 9.0e7 1 ‘T
Measured 2.12e7 AL reer P LRy e T R
= 150 280 350 pres
28/32 Ratio
Mo 281153 O rater: Date: 19 MMAY 22 ©:31 AR
- Nommal < 2.8:1 or >4.2:1 SEmpounas orn
(+r10-m0= Tic: 1.042 = @
- Measured 5.3:1 - e 3. 840+007 Cps
18.4a
2618 Ratio -
- Normal <2.0:1 7
- Measured 0.7 :1 ]
7 3z 2>
- . 2
hT 1a.s F1-N-) ey L 2 e b |‘T A
Ri=] =20 a0 A0 =0
T T
naslumugy enaslumungu
SCION Operational Quaiificalion Profoco! SCION Cperational Qualification Profocol
AddendumProcedure: 4. Cortificate.  page Number: Operational Qualification Protocol Certification
for
with the serial number

GOS12035 F 2

has successfully completed all criteria for hardware Operational Qualification Protocol

as detailed in this document,

Scion Certified Engineer

Covoup wortonskpr  _—embe Py gy g0

Name (pleasa print) Signature Date

Authorized Customer Representative

Name / Function (please print) Signature Date

Customer Address

i dedd Amlgs—% aned E—"{g'wcmmz Covay Hant o Lddl.

Date 19 M4y 22 Date Date

Publication na. 384207000, Revisian A, November 2011 Fage 150438 Publication na, 384207000, Revisian A, Navember 2011 Page 35 of 36
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Agilent Technologies Agilent Technologies

Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J Preventive Maintenance Checklist J N
Agilent Preventive M. ides factory 1 service for your analytical systems to System Information
assure reliable operation and l;he accuracy of vour 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.
t T i .
For more |r|formauc|n about AgLIEnL Terhnulug\es services please visit our web site using the following Ins ek aystem name ARyl 1K) 1ce- C'tg sho vov
Customer Information Instrument system site and location URE Cnr-g_.'llm{'
« Customers should provide all necessary operating supplies upon request of the engineer
* For customers using HF applications, the instrument should be returned to its standard sample |
introduction system, Lint.uyﬂ.em p product List the serial numbers of each |
. A ive should be i to the i while performing the preventive L LETIETY Lo my 0so001
maintenance procedures. g s
# Any parts, not included in the Parts Lists section of this decument, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service. a. 3
# If a system requires the use of additional or special procedures and/or parts for the instrument i n
service, then these must be ordered separately and charged as a repair, which may incur additional
B. 5.
9, I -
Service Engineer’s Responsibilities = =
* Only complete,/printout pages that relate to the system being serviced. 7 T
* Complete empty fields with the relevant information. -
« Complete the relevant checkboxes in the checklist using a “X” or tick mark *¥* in the checkbox. & 8
+  Complete Not Applicable check boxes to indicate services not delivered, as needed. a. 9.
+ Complete the FM service in the order of the tasks listed. 10 10
* Complete the Service Review section together with the customer, -
ICP-OES Configuration table Circle the type or write in the type if other
Nebulizer Type || OmeNeb | other
Spray Chamber Cyclonic Single Pass ||Cyclonic Double Pass|| other
Tarch Radial Iﬁlual \'i("‘l\h other
Injector Diameter 24mm | |1.8mm | L4mm | 0.8mm | other
Injector Material Ceramic | other

[ Issued: 4 March 2021, Revision: A.01 Copyright € 2021 Agilent Technologies ' J [ lasued: 4 March 2021, Reviston: A.01 Copyright € 2021 Agilent Technologies J_,

Page | of 8 Page 2 of B
' '
wnmslualugu enm3lunlugy
Agilent Technologies Agilent Technologies
Agilenr. 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Mat Checkli J ™\ Pr . Checkli J
General Preparation SPS 3 Auto Sampler
& Discuss any specific questions or issues with the customer prior to starting. & Section NOT Applicable
H Review the instrument logbook, O Power cycle the autosampler and verify successful initialization.
D/Perform general external inspection of system for cleanliness. O Inspect X and Z axis belts for wear, Replace is necessary.
B’Check for proper i lation of safety-related parts, blies, sensors ete. 0 Clean X and Z axis slide shafts.
Check for required firmware/software updates and verify with customers if they would like it 0 Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
installed, and rinse port, ensure that the probe is approximately centered in the vial,
Q For HF ication systems, if dard sample i ion system was not installed, ask the
customer to install it. ea SPS 4 Auto Sampler
@ Run Instrument Performance test and record results in Instrument Performanee Test Results Table -
Fre PM Bection NOT Applicable
O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
Inspect and clean the system mild detergent.
O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner
@ Look for any obvious external damage or problems. O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage. changes or degradation from fumes.
Q/Perform a general internal inspection of the system for excessive dust accumulation, clean if Q Check the X-axis, Theta-axis and Z-axis FFC cables for eracks, incorreet positioning, damaged edges
necessary. or damaged connectors,
Inspect sample introduction components and record any required maintenance in the Service O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
Engineer Comments and notify the customer as the required actions required. rinse station to the pump and from the pump to the waste/rinse bottles
y/thurd the instrument operating conditions in the ICP-OES Status Results Table.
Q/ Replace the polychromator purge filter. AVS 4, 6,7
B/Rewlm:e the radial pre-optics window B/Senion NOT Applicable
Replace the axial pre-optics window for SVDV and VDV instruments. O Replace valve rotor seal
Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet O Check fittings for signs of leaks

minimum specifications.
Replace air inlet dust filter,
O Replace high capacity air inlet dust filter element if installed, ~&

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

& Remove and clean instrument water inlet filter. Instrument Aglusmen[,
Agilent Water Recirculator & Check position of Zn peak, adjust if required.

f Check Argon Ratio, adjust to specified value if required.
N . 5 . - . Perform Detector Calibration.
& Drain eooling fluid and remove any particles from the chiller reservoir g i’
&7 Remaove, clean, and reinstall water inlet metal mesh filter if present. P/ btuirit fustiimant Ot tratior:
= : N " i o ,D/ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -

@ Re fill with Polyclear Plus cooling fluid. Post PM

Clean the cooling system Alr filler and the condenser. ’D/Fnr systems using ICF Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
ﬂ Subsystem Communications Test

Air Flow

O Section NOT Applicable

Issued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J
@ Water Flow
A" Gas Flows
" RF Generator
" Camera Test
lz/ Optics Test
)z/ Nebulizer Test
Instrument Performance Test Results Table
Note: These measurements do not form part of any specification and are for reference only.
Pre PM Check Post PM Sensitivity Check
Radial [ Axciat + Radial | Asiar*
Zn 213,857 nm SRBR | 4449 4 | 350 #1819 ]t
Mn 257.610 nim SRER 14151 | etisd} 1194 | Tkl g
Al 306,152 nm SER 14 1%} 3.} 3.5
K 766.481 nm SBR 53 Wy 9.} L

* Axial result is not applicable for GE016AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test Prss
Air Flow Pass
Water Flow [
Gas Flows el
RF Generator %73
Camera Test Pt
Optics Test PBst
Nebulizer test e
[ Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 5 of 8 '
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[ Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist
Part description Part Number | Product /Model # where used | Quantity
= P GEOL0A, GBO11A,
Axial Pre-Optic Window Ga010-63014 GB014A/GBOL6A ]
Radial Pre-Optic Window GROID-G8015 All 1
Folyclear Plus Cooling Fluid G3292-80012 Agilent Water Recirculator -
Purge Gas Filter GHO10-60136 All |
Alr inlet filter GROO0-GA00Z All ]
High Capacity Air Filter GBO10-60188 Optional -
Rotor seal for 8-T port valve for 4 =
AVEST GEAS-B0002 GRABIA/GRADS -
Rolra‘)r seal for 4 port valve for GB493-60002 GE493A -
AVE4
Rinse solution to rinse station
2 Bmmm 1d x 1m GE410-80123 5Ps 4 -
Barb connector 2.5mm-1.5mm 1D GBA10-80124 SPS4 -
}’\'C waste tubing 8mm od x Gmm GB410-80122 PS4 i
id, 2m
A Parts may be req from stock:
X axis drive belt 5410047500 Sps3 =
Z axis drive belt 5410047400 5Ps3 e
Peristaltic pump tubing, PYC _
SolvaFlex, 3 bridged, SEptae i
Restore system
For HF applications, ask the customer to reinstall their sample intreduction system,
Leave system in an idle state: on and purging.
Guidance: If the PM service is performed prior to a gqualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.
Service Review
;:’ ffix the PM sticker to the system or instrument loghook based on the customer's request,
Complete the Service Engineer Comments section below if there are additional comments.
Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page Tof 8
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[ Agilent 5110 and 5100 ICP-OES ]
Pr Checkli )
1CP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.
Measurement Standby Mode Flasma On

Mains Voltage 115-1% YAC JLERAL VAC
Mains Current [IEAL] A 1.1%% A
Instrument Temperature YR *C 11.5 *C
EF Air Flow (sensor speed) &0 Hz .0 Hz
Plasma Exhaust Temperature No measurement Es0 Ll v
Water Flow Oscillator No measurement 103 L/min
Water Flow Detector 0.00 Lymin .43 L/min
Water Inlet Temperature 4.1 “C ni °C
Polyehromator Temperature 160 < 150 G
CCD Temperature b9 b i -3 °C
Thermal Stabilizer 4.0 °C 140 °C
Argon Supply Pressure Ly .15 kPa L1493 kPa
Purge Gas Supply Pressure®l b4y kPa 655, 43 kPa
Option Gas Supply Pressure® | = kPa = kPa
Nebulizer Flow No measurement 030 L/min
Nebulizer Back Pressure 1 No measurement 1y 0% kPa
Plasma Gas Flow No measurement 15,00 L/min
Auxiliary Gas Flow No measurement 1.20 L/min
RF Power No measurement 11013 w
RF Supply Current No measurement q.1%3% A
RF Supply Voltage No measurement 194600 V v
*1 If option installed

Issued: 4 March 2021, Revision: A.01 Copyright ® 2021 Agilent Technologies ]_/
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Agilent Technologies

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

@ Review the service and any test results with the customer,
If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1Q records.

Service Engineer Comments nal

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

Other Important Customer Web Links

How to get information on your product:

O Literature Library - http.//'www. agilent. d icp-oes/icp-o pst /51 10-icp-
oes#literature
O Need to know more? - hitp,//www.agilent. com, Il
Q Need technical support, FAQs? - hitp.//www. agilent.com/en-us, t/landing/icp-oes
O Need supplies? - www.agilent.com/chem/supplies
Service Completion
Service request number __®0C0%5331F  Date service completed on lizlat
\ \
Agilent signature Nliow L G Aphom O\—ncc*m?1i

Document part number: GRO14-90075

Issued: 4 March 2021, Revision: A.01 Copyright ® 2021 Agilent Technologies
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T%opoﬂ Summary
Instrument Model Agilent 5100/5110 VDV ICP-QES
Instrument 10 GEDT1AIGEDTSA
Instrument Serial Number MY 15030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By Mukoon L.
Test Completed On 127902021 9:14:50 AM
Result Summary
Subsystern Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Genaratar Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Fass
Sensitivity Test Pass
Precision Test Pass
Page 1of4
'
wnmslualugu
Sensitivity Test Pass
Radial
Element Wavalangth Specification  Method  Ratio Standard Blank
As (188.980 nm) 2460 SRBR 167.2 11313 42.4
Se (195.026 nm) 2410 SRBR 1191 11771 Ba.zZ
Zn (212.857 nm) =1421.0 SRER 40823 489082 148.6
Pb {220.353 nm) =450 SRER 1811 2582.8 1726
Mn (257 610 nm) = 3518.0 SRER 114152 2650022 5368
Al (396.152 nm) 234 SBR 7.8 489828.0 5676.5
Ba (493408 nm) 2340 SBR 1161 19990414 170865
K (766491 nm} z18 SBR 53 101078 4 16104.6
Auxial
Element Wavelength Specification Methed  Ratio Standard Elank
As (188.680 nm} = 208.0 SRER 2528 3z214.2 1474
Se (196,026 nm) z158.0 SRER 2182 38387 222
Zn (206.200 nm) 22340 SRBR 12033 140461 1337
Zn {213.857 nm) = 1743.0 SRER 78551 1713231 4729
Cd (214,438 nm) 24227.0 SRBR T054.9 129538.3 3354
Pb (220.353 nm) =3200 SRBR 57 132182 566.2
Mn (257610 nm) = 106825.0 SRER 30684.7 1314844.0  1807.4
Cr (267.716 nm) = 1048.0 SRBR 44421 174420.3 15151
Cu (324,754 nm} =180 SBR 50.7 3T4B03.6 T248.0
Al (356.152 nm) =60 SBR 187 2789153 16780.4
Ba (492408 nm) 2 60.0 SER 2097 10895856 6 517283
K {TB6.491 nm} 2240 SBR 388 1963197.5 407466
Page 3of 4
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Resolution Test Pass
Element Wavelangth Specification  Width
N (174.213 nm) £9.40 727
As (186880 nm) =820 B.23
€ (193.027 nm) =11.50 826
Me {202 032 nm) =8.20 G642
Cr (206,158 nm) £13.40 927
Zn (213857 nm) =870 BT
Pb (220.353 nm) <950 712
Co (228,515 nm) $17.20 11,88
Ba (230424 nm} £840 7.38
Mn (257610 nm) 513.30 g.52
Mn (260.568 nm) = 2030 14.30
Cr {267.716 nm) =100 799
Cu (324.754 nm) 22500 19.05
Cu (327385 nm) =14.20 11.32
Sr (338.071 nm) <3350 2439
Ba (455403 nm) =44.00 3388
Sr (460.733 nm) = 36.00 17.38
Ba (483,408 nm) =36.00 25.53
Ba (614.171 nm) <4200 2499
Ar [B75.283 nm) =74.00 5948
K (765481 nm) = B0.00 8527
Page2old4
.
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[ Precision Test Pass
Radial
Etement o d
Walue % RSD
As (186,880 nm) £260 0.81
Se (196.026 nm) = 260 121
2n (213857 nm) =150 039
Pb (220.352 nm) =260 041
Mn (257 810 nm) =150 045
Al (396152 nm) =150 041
Ba (493,408 nm} 5150 0.51
K (765.491 nm) =150 0.36
Aial
Element p Il red
Value % RSD
As (185 980 nm) =150 0.51
Sa (196,026 nm) =150 a73
2n (206 200 nm) 2150 0.30
Zn (212,857 nm} =150 0.ar
Cd (214 432 nm) =1.50 036
P (220,353 nm} =150 028
Mn (257610 nm) =1.50 083
Cr (267.716 nm) = 1.50 030
Cu (324.754 nm) £1.50 0.54
Al {385.152 nm) s 150 D45
Ba (493,408 nm) =150 064
K (766451 nm) =1.50 0.56
|
Page 4 of 4
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Report Summary
Instrument Madel
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Agilent 510045110 VDV ICP-CES
GBOT1AIGEO15A

MY 18030001

7.3.1.8507
2442

Mukaon L

12/9/2021 12:55:49 PM

Result Summary
Subsystem Communications Test Skipped
Alr Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve Systemn Test Skipped
Resolution Test Pass
Sensitivity Test
Precision Test fes
Pass
Optics Test Pass
Radial Axial
Intensity 5296135 5755042
Wavelength  737.212 Tara12
Page 1 of 4
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Sensitivity Test B Pass
Radial
Element Wavelength Specification  Method — Ratio Standard Blank
As (188 980 nm) =480 SRER 154.8 12423 58.5
Se (186.026 nm) =410 SRER 117.4 12596 a7.0
Zn (213.857 nm) 214210 SREBR 4182.8 524026 155.3
Pb (220.353 nm) 2460 SRER 196.4 28142 179.8
Mn {257.610 nm) 235180 SRBR 116936 281210.9 5476
Al (396,152 nm) 234 SBR a7 55103.6 58628
Ba (493 408 nm) 2340 SER 1254 2152816.9 170322
K (785.491 nm) z18 SBR 57 107906.7 16079.8
Axial
Element Wavelength  Specification  Methad  Ratio Standard Blank
As (188 980 nm) z208.0 SRER 2975 4054.8 170.4
Se (196,028 nm) z158.0 SRER 2602 47349 298.5
Zn (208,200 nm} 2340 SRER 1305.9 181623 150.3
Zn {213.857 nm) = 1743.0 SRBR 89207 2008156 5047
Cd {214.438 nm) 242270 SRER 7958.3 148327 5 350.4
Pio (220,353 nm}) 23200 SRER 806.7 152445 5E4.0
Mn (257 810 nm) = 10825.0 SRER 34460.5 14930828 18725
Cr (267 716 nm) = 10480 SRER 50186 198000.6 15326
Cu {324.754 nm) z19.0 SER 575 4236837 72486
Al (398152 nm) =860 SBR 185 320004 8 154414
Ba (483.408 nm) zB0.0 SBR 2333 118828154 507145
K (7T65.481 nm) =240 SBR 446 22189744 486579
Page 3 of 4
'
wnm3lualugu

Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) =5.40 722
As {188 980 nm) =820 815
C (193.027 nm} 511.50 B22
Ma (202.032 nm) =820 §.33
Cr (208.158 nm) =13.40 821
Zn (213.857 nm}) =870 B.87
Pb (220,353 nm) =850 7.02
Co (228 615 nm) =17.20 11.81
Ba (230.424 nm) <840 7.45
Mn (257 610 nm) £13.30 9.49
Mn (260.568 nm) =20.30 14.18
Cr (267.716 nm) =11.00 780
Cu (324754 nm) = 2500 1892
Cu (327,395 nmy) = 1420 11.32
Sr{338.071 nm) =33.50 24.29
Ba (455 403 nm) = 4400 3368
Sr (450733 nm) = 36.00 17.64
Ba (493,408 nm) £36.00 25.56
Ba (614.171 nm) =42.00 24.75
Ar [B75.283 nm) £74.00 59.18
K {786 4581 nm) = 80.00 §5.19

|
Page 2 of 4
.
enmslunlugy
[ Precision Test

Radial

Element Wavelength Specification Measured
Value % RSD

As (188 880 nm} =260 1.38
Se (196.026 nm) =260 [vR=]]
Zn (213,857 nm) 5150 0.38
Ph (220,353 nm) £280 0.44
Mn (257.610 nm} =1.50 043
Al (386,152 nm) =1.50 0.38
Ba (493,408 nm) 51.50 066
K {765.491 nm) 5150 0.36

Aoial
Element Wavelength P d

Walue % RSD
As [ 188.880 nm) £1.50 061
Se (198.026 nm) <150 0.52
Zn {206.200 nm) =1.50 0.36
Zn {213.857 nm) = 1.50 033
Cd (214.439 nm) =150 .41
Pb {220.353 nm) =150 .36
In {257 610 nm} £1.50 074
Cr (267.716 nm) =1.50 0.25
Cu (324.754 nm) £1.50 0.71
Al (396152 nm) =1.50 0.44
Ba {453,408 nm) =1.50 073
K (768481 nm}) =150 0.97
Page 4 of 4
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Tiepnrt Summary

Instrument Maodel Agilent 51005110 VDV ICP-OES
Instrument ID GBI1IAIGEDT1SA

Instrument Serlal Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Mukoon L

Test Completed On 12/3/2021 1:34:10 PM

Result Summary

Subsystam Communications Test Pass
Air Fiow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advancad Valve System Test Skipped
Resoiution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
0% Air Flow (relative T5% Air Flow (relative
speed speed)
15.00 15.00
Water Flow Test Pass

RF Water Flow(Limin)  Camera Water Flow Water inlet Temperature
{Lfmin) “Ch
188 1.36 17.18

Page 10f2
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CrossLab

From lngzght to Duiceme

Agilent 55 240 280 Series Atormnic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: Whike non-current production A& instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www.agilent com/en-us/services

Introduction

Customer Information

1 Custormers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available 1o the engineer while performing the preventive
maintenance procedures.

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

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

Revisor: 10.00. Issuad Novernber 2021

Gas Flows Test - Pass

MNebulizer Actual Flow — Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
070 0.70 203.80 2.00 1.99 108 66
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Targst Flow Pressure
2.00 200 11388 18.00 17.83 24.24
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141.475
RF Oscillator Test Passed
RF Oscillator Frequency 25874
(MHz)
Waork Coil Current (A) 45931
RF Power Supply Current (A} 2.000
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.261 Passed
Dark Gurrent Test 5000 0734 Passed
Array Test 5 0.024 Passed
Lineanty Test a.118 Passed
Page20f 2
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Instrument Preventive Maintenance Checklist
Fiem g to Duzang

Important Customer Web Links

»  For more information sbout Agifent Technologies serices, please visit our website using the
following URL: http:/ fwww_agilent com/en-us/products/crosslab-instrument-services/ service-
repair

» Toaccess Agient University, visit httpe//www.agilent. com/crosslab/university/ to learn about
training options, which include onling, classroom and onsite delivery,
A training specialist can work directly with you 1o help determine your best options.

= A useful Agilent Resowrce Center web page is available, which includes short videos on
mai e, quick lists of cor les for new instruments, and other valuable information
Check out the Resource Page here: hitps//www.agilent com/en-us/agilentresources

+ NMead technical support, FAQs, supplies? = visit our Support Home page at
httpfwww.zgilent. comysearch/support

= et answers. Share insights. Build connections:
Join the Agifent Community at hitps.//community, agilent. com/welcome

Service Engineer’s Responsibilities

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

s Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

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

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

» Complete the Preventive Maintenance service in the order of the tasks listed.
« Complete the Service Review section together with the customes

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

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

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

This information is subject to change without notice.

Revision 1000, Issued. November 2021

@ Agient Technologies, inc. 2021
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Foom lasghi 42 Dupceess

Instrument Preventive Maintenance Checklist

Instrument Mai

System Information
QO Check this box if an instrument cenfiguration report is attached instead of completing the
table.

Instrument System Name and 1D

Instrument System Site and
Location

240%s BRS
United finalyst and Ewngineering Consutant

List the Serial Numbers of each
Component

W4 V360000

List System Compeonent Product Numbers

[CRRYEL

ra

Preparation, rmance checl

Revisian 10.0¢
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From bnsight 33 Qurcome

instrument Preventive Maintenance Checklist

applicatle
ﬂ Review and confirm instrument configuration data in SVD
lj Confirm power supply voltages using the SVD Power Supply diagnostic.
d For Dual Bearn instruments - Confirm REC frequency using the SVD RBC frequency
diagnostic.
[ﬁ Check the burner adjuster controls for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.
d Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
Lamp selector
O ABA W%
@ Check that extemal optical surfaces are clean — Clean or replace as required.
@ Use svDand perform Mono Wavelength Correction.
Ei Use SVD and perfarm Slit Calibration.
& usesvDand perform Grating Squareness Diagnostic.
d Use SVD and perform Zero Order Offset/Mono Correction.
@ Use SvD and perform Wavelength Repeatabilty

Ei Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age

ﬁ Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

@ Aglent Technalogies, Inc. 2021

Agilent

tensnslunIugy

 bAgiem Technologes, In 2031

CrossLab

Fram inght 1o Detoome

Instrurment Preventive Maintenance Checklist

Q agilent A4 safe operation flow chart inspactions (to determine if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

m' Discuss any specific issues with the customer before starting.

O For HF application systems, if standard sample intraduction system was not installed, ask
the customer ta install it. W1

ﬁ Review the instrument logbook for recorded problems and comments,
Save instrument control settings before starting the procedure.

ﬁ Perform a general inspection of the system for cleanliness,
Check for proper installation of parts, assemblies, sensors ete.

El Check system for reguired installation of components, settings as defined by current
Service Notes

ﬂ Check for required firmware updates and verify with customers if they would like them
installed.

& usesvDto perform a Full Wavelength Scan for Cu HCL - “As found test_1"
Ej Perform a Basic Cu ABS test - "as found test.2"

d Print the Details page or screen captures of the test results and attach 1o the end of this
checklist

Revisan 10000, issved November 2027
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Sample Introduction and Atomnization

EI' Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type

Instrurment Preventive Maintenan

@ Clean the burner slat with & clean white card.

E‘f Check the uniformity of the slot width,

ﬂ Clean the bumer if required.

ﬁ Change the burner o-ring.

d Clean the nebulizer, spray chamber and liquid trap.

Ef Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Check that the pressure relief bung releases readily.

@’ Change c-rings on the fuel and oxidant delivery barbs
Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
Refill liquid trap and check that overfill drains freely into the drain/waste tube

Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

ﬂ,Check and clean the igniter electrode

Gas handling components and safety interlocks

O Pressure test for leaks

'|ﬁ Leak test gasbox internal components and connections

é Check safety interlock status and operation using the SVD interlock monitoring diagnostic.
Analytical performance for Flame systems

Ei Ignite a flame.

H Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute,

|ﬁ Optimize the instrument ready to perform Cu sensitivity test.

& Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing

lﬁ Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision 1000, Issued November 2027

& Agikent Technologies, Ine. 7021
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

ﬁ Section not applicable

Electronic components

O Review and confirm instrument configuration data in SVD
O confirm power supply voltages using the SVD Power Supply diagnostic.
O Run SVD tests to exercise all motar drives over the full range of their travel:

0 Monochromator drive
O Slit drive
0 Lamp selector

Optics components

O Check that external optical surfaces are clean - Clean or replace as required
Q use 8vD and perform Mono Wavelength Correction.

O Use sVD and perform Slit Calibration.

O Use VD and perform Grating Squareness Diagnostic.

1 Use sVD and perform Zero Order Offset/Mono Correction.

O Use VD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps {customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due

toage.

O Inspect the GTA workhead gas hoses and connections for leaks.
O Pressure test for gas leaks

Q I the cooler system is accessible (stand-zlone) check for correct operatian and
coolant/waler level — this includes any temperature and pressure settings plus filter
cleaning {air flow and water)

O Inspect the GTA workhead water hoses and connections for leaks.
QO Check all graphite components and replace if necessary.

Feentsion: 70.00, tssued: November 2021
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Froem beight 15 Duscers

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing,

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes

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

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

O Reassemble.

Eﬂ/Secrmn NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,

The following maintenance requirements are suggested to maintain the performance of the
autosampler,

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

Q Cleaning the autosampler cover panels with domestic window cleaner.

O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from furmes..

O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors,
NOTE: The autosampler requires no extra lubrication throughout its lifetime.
Far further details refer to the SPS 4 service manual GB410-20050.

lﬁ Section NOT Applicable

O check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension

O check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. |f pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CSinto the well,

O check the autc-sampler ability to find tube positions - Calibrate if required.

0 Clean the exterior surfaces of the sccassory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Resimion 1000, Issued November 2021

CrossLab

Freem imight %2 Qukcorre.

Instrument Preventive Maintenance Checklist

a Tube
3 Electrodes
0 Shroud
O Check and clean the end windows on the workhead,
Q) Check safety interlock operation,
O Optimize the instrument ready to perform Cu sensitivity test

O Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table,

PSD autosampler accessory for Furnace systems

Q) section NOT Applicable
O Check condition of the PSD capillary - replace if necessary

O check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

O Change PSD rinse battle o-ring.
O Check and clean the rinse vessel.

O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel

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

O section NOT Applicable

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

O Adjust each roller 5o that it rotates freely

O Wipe clean the pump rator rellers and pump bands with a dry clean cloth

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

O Remove the pump madule rear cover and chack for the incursion of liquids and any signs of
COMTasian.

O Re-torgue the nuts that fasten the motor mounting plates to the chassis.
O check clips securing the diluents holder and replace if necessary.

O Dbisconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, lssved Nowvernier 2021
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O Section NOT Applicable
E’ Inspect VGA gas supply hose.
Inspect/replace VGA pump tubing
@,Check low gas pressure interlock setting— adjust if required
El’ Check precision orifice gas flow setting — adjust If required.
B’Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warr water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents. NI

UHrAA lamp accessory (external)

m,SecHon NOT Applicabie
O check the condition of the power cable,

0 Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System
O 1f you have altered the customer’s instrurmentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method )

Guidance

If the PM service is performed prior 1o a qualification service, then use the qualification procedura
as a guide for final instrument set up and checkout.

Rewvsion: 10.00, Issued Novernber 2021

% Agilert Technologies, Ing 2021 2
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nature F

Service Review

Instrument Preventive Maintenar

& attach available reports/printouts of all tests to this documentation.

E’ Record the Preventive Maintenance service activity in the customer's records/logbook.

E' Update/reset instrument maintenance counters as apgropiate. .

Affix the PM sticker to the systerm or instrum
ﬁ Complete the Service Engineer Comments s

B’ Review this service, parts replaced, and test

ent loghook basad on the customer's reguest
ection if there are additional comments.

results obtained with the customer,

If the instrument firmware was updated, record the details of the change in the Serice

Engineer's Comments box or if necessary, in

the customer's I records,

Test Results
Expected Test
Test Description Result Actual Test Result
Flarme optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% o ) 47 "lI:__ o
Flame performance test with 5 ppm copper samgls
Air facetylene, mixing paddle removed Abs value > 0.5 0. L)
E a'.a-:e'.',’-ere. mixing paddle installed. 10 replicates HASD<1.0 0.4
Deuterium fumace optics PMT Gain test
Fc( cc\:De-r_ar_324.a nem, 4 mA, 0.5 nm slit width = 55%
fumace test with 25 ppb copp (324.8 nm)
Precision %RSD S40% -
Abs value 2015 -
Zeernan furnace analylical performance: 26 ppb copper sample (327.4 nm)
-P-'ECISIDH %RSD =40% -
-Abs value =070 -
MSR% o 270% -
fs VAR-1 et Rbs. 0.2 flos 0.2156 Res

CrossLab

From Iasigh 1s Duaceese

Service Engineer Comments (optional)

. Agilent
mnmt‘lumuqu

Instrument Preventive Maintenance Checklist

Service Completion

st number 440

\Eav\ag\mm S

13

Senvice req

Agilent signatura

Total number of pages in this document

2% Jan 2022

Date senvice

wihawan A.

Customer signature

- Agilent
wnmlualugy
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

F 7 PM supplied 7

Part Description Parthumber | | oro used Consumable | INSUUMENt-TYE

Test Solution — Cu Sppm 1 50 55 140 240 280

solution 6610020100 50 55140 240220 PM supplied Cormmon

Test Selution - Blank sclution §190-7001 50 55140 240 280 PM supplied Common

Copper, 1000 ug/mi, 100m| 5190-8279 50 55 140 240 280 " Common

Kit, Mk 7 C-rings, aquacus, . o i 7

complete set 9910092400 50 55 140 240280 PM supplied Flame

Organic Kit 9910093500 50 55 140 240 230 P supplied Flame

Wire Mebulizer Cleaning 9910024700 50 55 140 240 280 cansumable Flame |
1

Tubing-Cagillary 5td Nebs 09710024800 50 55 140 240 280 eonsumable Flame |

Capillary Tube Hivac Neb (3) 55 140 240 2 A

{organics only) 0970044000 50 55 140 240 280 consumable Bl

Glass impact beads (5/pk} G010025700 | 5055140 240 280 consumable | Flame

Teflon impact beads (5/pk): P, - o

(orpanics only) 9970053300 500 55 140 240 260 consumable i |

Burner cleaning strip {100/pk) | 9910053900 50 55 140 240 280 consurnable Flarne

Window Uvsiica —round | 5010082600 | 5055140240280 | M supplied

[right side) Common

Window UV zilica - ik pre o i |
rectangular (lft side) 2070082500 50 55 140 240 280 P supplied Barrrnon. |
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Common

Pad adhesive window o1 . ied

{rectangutar) 4910012800 50 55140 240 280 P supplied Comman

Electrode ki r) (DZ) 6310003400 GTA1Z0 P supplied Fumacs

Shroud (DZ) 6310003100 GTAIZ0 PM supplied Fumace

Zeernan electrode kit {1 pr) 6310003500 GTAIZ0 PM supplied Fumace

Zeeman shroud B310003600 GTAT20 P supplied Furnace

O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

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

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

Agilent

mnm':‘lumuqu
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SVD Results Report ar
VARIAN
sorilD  Didtnostic Start Tinie:28/101/2022 848167 AM  Diagnostic End Time
Customer: UAE Service Engineer: Kanyakom S
Address: Contact Details: 026376363#1

Instrument Configuration

Configuration:
Serial Number: MY13180001 Turret Type: Automatic
Instrument Model: Varian AA14012400280  Number Of Lamps: 4

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: Faise
Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version: 1.08

Mono Type: Automatic
Gasbox Type: 'Y" Gas Box
Auto Burner Adjuster: Faise
Mains Frequency: 50
Firmware Version: 2.11
Photomultiplier Type: Normai(80Gnm}
PWB Version: 45

EEPROM Data:
Instrument Run Hours: 48968684
Zero Wavelength Offset: 30.071
Monao Correction: 0.755

Flame Hours: 23619.166

D2 Run Hours: 38038.500
D2 Serial Number: not set |
D2 Install Date: 01/01/1870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:
Averaging Period: 300
Datapoint Count: 20
Uppg: !;gmlt Hig L e Freq ¥
: Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result: Passed
3 *:52:26 SVo Report
oSt " mnm":'fil”ms.im



Power Supply:

Averaging Period: 3200

Datapoint Count: 20

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80
Lamp Alignment: RG]

Lower Limit (V) Actual (V) Upper Limit (V) Result: %L s
) amp Screw "Y' Lamp Screw
12.00V Rail 10.80 12.20 13.20 -
Sample Posk: [T ] Sampie Peak: [OE5E ]
-12.00V Rail -12.20 -11.90 -10.80 m N =
5.00V Rail 4.50 5.01 5.50 .m. \
310.00V Rail 279.00 _ ' 4 2 i —
) I : 000 24100 B0% Samp) . Y a0t 53,.,; N
Fas i e \
Upper Limi; o Upper Limit
RefPt 1 RefPt 2 Ref Pt 1: RefPtL2:
0,680 5
Ehf |00 (EEEDE o |
X Lamp Screw Result: Y Lamp Screw Result:
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:
Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:
Zero Order 010 0.00 010
First Order 324.45 324.75 325.15
Second Order 549.23 649.52 649,97
Report Generated At:  ZED1/2022 9:52-26 AM 2 svo Mﬂ Report Generated Al: 28012022 §:52.26 AM 3 EVD Resygs Aeport
I.ﬂflﬁ"??ﬁlﬂ‘l ‘IJ lﬂnﬂ"ﬁ"&lﬂ ‘IJ
Wavelength Repeatability: Mechanical
Lamp Used: Copper Lamp Current{mA): 4 Wavelength Drive:
Peak Used{nm): 324,750 Slit Width(nm): 0.2 | Passed |
Connected to Socket: 3 Slit Height: Normal - -
Slit Drive:
Lamp Alignment:
Lower Limit(nm) 324.763 324882 Upper Limit(nm)
(Aroach from Zaro Order) Aol fom Wi Turret Drive:
Sample 1; 324.823 Sample 2: 324.823 .m
Sample 3: 324.823 Sample 4: 324.819
Auto Burner Adjuster Drive:
Sample 5: 324818 Sample 6: 324.819
Untested
Sample 7: 324.818 Sample 8: 324.819
Sample 9: 324.818 Sample 10: 324.819 Miscellaneous
Mean: 324,821 Standard Deviation: 0.002 Signal Processing Linearity:
Result: m Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Result:
S0 114 260 297
st o4
2 208
s s o
s4 825 913 1008
ss 175
s6 2498 2783 2053
s7 4347 4724 5313 | Passed |

Report Generated Af; 28012022 8:52.26 AM

4 SV Rgsuits Report

onNfT ALY

Interlocks:

Burner Fitted:

N20 Burner Fitted: ISR

Flame Shield Closed:

Gas Control Fitted:

Pressure Release Bung Fitted: [IIICGrH
Liquid Trap Fitted:

Flame Detect: IIELLE

GCU Active:

Oxidant Pressure: [IETITN
Oxidant Changeover:
Ignition: IECIEE

Report Generated Af:  28/01/2022 05226 AM & SVD R %
lanMy r;:ﬂ? ]



Auto Lamp Recognition:
Lamp 1: 12 - Chromium (Cr)
Lamp 2: Uncoded Lamp/Not Connected Lamp 6: Not Supperted
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 87 - Silver/Cadmium/Lead/Zinc{Ultr44) (Ag/CLamp 8:INot Supported

Lamp §: Not Supported

Result:

GTA Temperature Monitoring:

Notes:

Signatures:

C\’\c,._\—:. o, Viaw | & 28 Jown 2022

Ka.n_\ga'kom S. 9y Jom pom

UAE Date Kanyakom 5. Date
Report Generated At:  2801/2022 9:52:25 AM B SVD Rai Faport
lnNAMIA? ]

Sequentlal by time report 28/01/2022 12:22 PM SpectrAA
Page 1of1
Analyst
Date Startad 2B01/2022 11:04 AM GMT. 280112022 4:04 AM
Worksheet As Hydride
Comment
Methods Az
Computer name  HEWM212
Berial Numbar: MY 13180001
Method; As (Vapor)

Sarmple ID Exp Abs HRED  Mnan Abs
g 10 ppt 022 11 0215

Readings

0.2188 o 0.2150 02145 02125 2810112022

'
wnm3lualugu

Sequential by time report 28/01/2022 11:03 AM SpectrAA
Page 1 of 1
Analyst
Date Started 2BA1/2022 £.55 AM GMT. 28/01/2022 2.58 AM
Worksheet PM 2-01-2022 01-Sertivky test
Comment
Methods Cu
Compuler name  HEM212
Serial Mumbar:  MY13180001
Method: Cu (Flama)

Sarpke D Exp Abs WASD  Maan Abs
Cu s ppm 0.500 04 05004

Reaings

0.5042 0.5002 0.4579 05006 0.5021 0.4830

0.501% 05004 0.4586 04596 2800112022

.
enmslunlugy

SPC Calibration Center

iﬁﬁﬁﬁ& Certificate of Calibration

SERT

Part of DKSH Group

RSCAISTIS 17028
prretley
Equipment: CONDUCTIVITY METER Certificate Nao.: 24210021
WMadel: Labass Issued Data: 28 March 2021
Sarial No. (or ID.): 16300356 Job Ma.: KSPR2104894
Manufaciurer: 51 Analytics Paga: 1aof 2
Electrode Serial No. 160T00ET Model :  LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10280 Thailand
Environment Condition: Temperature 23 °C + 2 °C
Hurmidity 50 ®RH 3 15 %HRH
Calibeation Place: Environment Laboratory, SPC RT Co., Lid.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibeation By: Mr.lmran Ama
Calibeation Date: 29 March 2021
The Method used: In house method, SPCC-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability: This cartificata is traceabla to the CRM maintainad by DAkkS/DKD calibration laboratary

through Radiometer Analytical Co., Ltd. Certificate Mo. 1561, 1515, 1377

SeRT o4

1S wadd ondf diffa
SPC RT Co.,

/ﬁfﬂwr\?ﬂ)‘;

(Mr, Imron Ama)

{Mr. Dumrong Boaonsopan)
Authorized signatory
1 1t provides Iracaabiily of measuramant Lo i

Person in charge
Thin cartificale i Bsued the units af measunenant acconding to the Intematonal System of Units
national standard or ather recognized national standard labor nes.
The measurement uncertainty stated is the expanded uncertainty which is oblaned from the standard uncertainty multipliad by ®e covarage factor (k=2) o
prordda a level of confidance of approximataly 85%. If Is determingd in accordance with ®ha Guide fo Exprassian of Uncertainty in Measuremant (GLW).
Thess resulis may ba atfected by deviatons from speciied condifians. Tha rasults relate only o tha flams tasied, calibrated or sampled, Tha repart shall not be
reproduced excapt in full withaut approval of SPC RT Co., Lid

ubén ianfd o d dofa

B¢ AT £, LD

md 00003 114 Yow e 7 U 10T ERIT das i TS 10280

Bronoch 00003 1734 B ‘Wechisahamaaind 5T Sukfured || Bangohak. Presnaneng. Bangeok 10260 Thalkand
T: 0 RS 4330 Euf. XN00-908 Foe O 2HES 4424 F-mait inkspesapcrioom Wabale e spc-.com

enm3lunlugy

SPCC-FM-C24-08: 23 Nav 2020



SPC Calibration Center

Part of DKSH Group

T 8 4333 £, o038 Fon & TES 4424 Eomch

HSC-TIS8T
CALIBEATION |

8PC RT £0, LD
avll 00003 113 vornderrmela 57 mespwte 001 avenen e
Branen oo

194 Sox Wochisshamactit ST, Sukhurst 1011 Rood,

InteapDaneiom Wessle: wewaper on

Certificate Mo.: C24210091 Page: 2of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration . Coverage Factor .
Conductivity Solution Reading el {k) Hiesn (=)
24.97 uSicm 6.7 wSicm -1.73 uSicm 2.00 0.52 uSiem
1408.3 pnSlcm 1439 wSfem -30.7 uSlcm 2.00 e pSfem
111.31 mSicm 1124 mSicm -1.09 mSicm 2.00 0.58 mSfcm
After Adjustment; st 14083 pSicm
Standard Unit Under Calibration Caoverage Factor
Conductivity Solution Reading ey (k) thceranty (+)
24.97 uSiem 25.8 uSlem -0.83 uSilcm 2.00 052 uSiem
1408.3 uSicm 1410 uSicm 1.7 uSicm 2.00 78 uSfem
111.31 mSlcm 110.1 mSicm 1.21 mS/cm 2.00 0.58 mSicm
The End of Certificate
Vv s ol e

wnm3lualugu

SPLC-FM-C24-D6: 23 Nov 2020

Calibration Report

Certificate No.: 220178200101
Equipment: BH Meter Resoltion: OMpH  ; 1mv
Manutseturer:  METTLER TOLEDO Modst: SavenSasy pH
Serial No.: 2580 Type: Bench mp
0ot UAEWAT 0102553
Date of Calibratien: 1 March 2022 Page2of 6
Loeation: Chamical Calteton Laberatnry, KATIDMAL FOOD INSTITUTE
Ermarnnenent Corditinn: Amblent Temperaturs: {235 £ 18 | °C Relative Humidity: (53 +6 |} %
Condition ef Equipmant: Geod Candiicn
‘Candition of this Results of Calbration
1.Calbration Method : diect By and certfied
rafurancs matarisl {CRM)
2 Refarence Standards | Canfied Reterence Matnrial
Instnaments Sasil |10 No, Manufacture Garfifigate No, Dus Date:
21 DC Vokaga Cakteaior 79007 Fuks BCL-21F-0BE7 24 Junw 2022
22 Digtal Thermemetar FTos007 Fuuke CC-GA0SER0T 0 Cotober 2022
23 Trarme-Hygre Mt HFLETHIOAHE PONPE QRZZ-0195 27 January 2623
Cartifind Refyrance Mutarisl Lot Wo, Manufacturar .01 ] Expire Dotn.
24 pH bufler 8,008 (Frimary pH bufter Schuion] Ta13m CPAchem PHZIELE 19 Aprd 2033
25 pH buffer 6,565 (Primary pH bufier Sohuton] Ta1340 GPAchem PHRITLE 18 Aprd 2023
26 pH bufler 10.01 {Frimary pH buller Scluson] Ta1342 CPACham PHEIOLS 19 Aprd 2052
&7 pH buffer 7,00 (Standand pH buer Solton) TasEdE CRAChem PHIDTLE 16 March 2022
3. This cersficatian & vacaabii in The ietmational Systam of Unit (S1 Unk)
39 Inswrumenss Ho.2.1 thaugh NSC-TISITIS 17025 Labaratary Accradiion of Caration No.00TS
32 Instruments No22 through 17028 L ¥ Mo.0081
33 Instrumeees No.23 through TISHTIS 17025 Labaratory No.n2ez
3.4 Corited Ruterance Masrial No. 24526 ¥acaabiola  Primary measurement meshod- Hamad call using calbramd
ragarate ond cardhe by GPAchem L b screched 155 17534
and IBOUEC 17025
3.5 Cenited Reterence Maserial No. 2.7 wacoabioda  BIM RN HIT Lot 30.04.2020; BIM Rf HIS Lot 28,05 2000; B
Fenfh HI-8 Lo 30,04 2020 BIM Rief HI-10 Lo 26,08 2020. The
praparaticn and idis
accradhad 1o 150 17034 and ISONEC 17025
4, This carsfe:
5. This date snd placs of eabration ank

s

F-CE-012 Resvision: 00 Date: 14-12-61

anansla MUAN

Calibration Certificate

Certificate No.: 2201793-001-01
Client name: UMNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

Page 1 ol 5

Equipment: pH Metar
Manufacturer: METTLER TOLEDOD
Model: SevenEasy pH
Serial No.: 1231155210
1D No.: UAEWAT.010/2553
Order No.: 2201733
Operation No.: 2201793-001

Date of Receipt:

21 February 2022

s /W

{ Mr.Nuttapol Niyomehart I

Specialist, Division of Calibration Laborlh:ry

Date of Calibration: 1 March 2022
Calibrated by Mr.Pheraphat Tuanjit
Scientist
Date of ssue: 1 March 2022
for. B5%.

Responsible for the Technical Management Team

This Gartficate i issued in uml\‘lunu'ﬂ! the canditions uruu:miauu- granted try the Thai Pl Loborstory Accreditaton Scheme wnnun has assessed te

the ursite

reakznd ol
naonal standards laboratory. Thh o may not be nnmu..un atar i ot wneapt i the o wilthe approval i mnusal Foce Insitn

F-C5-008 Revision: 00 Date: 14-12-61 t Q N
.
Nfi
Calibration Report
Certificate No.: 220179300101
Equipment: PH Matar Resslution: 001pH ;1 mv
Manufacturer:  METTLER TOLEGS Modet: Seventasy pH
SerialMo: 1231155210 Type: Banch ep
LT UAE WAT 010V2553
Date of Calibration: 1 March 2022 Page 3 af §
Calibration Results:
1. Cabbration of pH Mater { Manual Temperature Compensation at 25 *C )
Noeninal oc iz ¥ g
B fmv ) - o [2m ) k)
[ a7 414 000 0.58 200
00 28580 6 200 058 200
40 177462 178 400 055 00
600 50159 58 .00 oss 200
.00 “anot [] 7.00 05 200
800 50,150 54 8.00 [ 200
1000 77483 AT 10.00 0z 200
1200 295812 296 1200 054 200
14,00 e -a14 14.00 [ 200
2. Calibration of pH Metar with Electrode. [ Marnasl Tampeenturs Compersaton o1 24 °C |
Equipmens: B Ekctde Typa: Combined Ewcirode
Masufacturar:  METTLER TOLEDD Mardal: InLabSolds
Serial No: 1186882 LT HiA
Performance of Electroda systam {Thrae-Point Calbration a1 g4, pHT and pH10)
Cnetifind Vahss Hsaruge Inclenior Hamion [ Uncartainty Covarags Fastor
B G (M) H my [epH) ik
4008 400 180 96.25 Q678 200
866 [ 16 oooTe 200
100z 001 162 66,13 00084 200
505 00 B

//a%”

F-C5-012 Revision: 00 Date: 14-12-61

2827

ad@sluaruan



Calibration Report

Certificate No.: 20179600101
Equipmant: Digital Tharmomates with RTD {pH Matar)
FResakiton: [ Mode:  SovanESasy pH
Serisl No.: 1ZI18E20 DNo:  UAEWAT.0IOV2553
Marwlaciurer METTLER TOLEDO
Date of Calibration: 1 March 2022 Pagadof 8
Location: Chemical Cabbration Laboratory. NATIONAL FOOD INSTITUTE
= Ambient Hg o+ 1
Relative Humidiy 3% + 2%
Condition of this results of Calibration:
1. Callbration Method : - Inhausa mathad; W-TE- ¥ ith standard
- Tha Caibration is datermined by paring L]
from & standard nesislance hermometer,
- The lemperature scale in use at this borstary i the intemational
Temperature scale of 1880 { TS-80 ).
2 Referance Standard Instrument :
Instrusmart Modsl Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PELT 0881 03-Jun-22 TISTR
Piatinumn Resistance Thermometar (PRT} S627A TTIRZ
Support Equipmant ; - Low Temperatue Bath (ISOCAL-G). Model Eurcpa-B Plus Basic, SN 4150272

Lo LFE
4 M 2oz

3. This certificats it raceable to imematonal Systsm of Units (31 Units).
4. This certificale was certified anly for the instrument we calbrated.

8. This resuft of found te a5 shawn on date

6. Canditicn of Calibrased Bem ;

Good
7. Resudt of Calbention E Witheut adjustment

D After adjustment

F.05.012 Revision: 00 Date; 13-12-61
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Calibration Report

Cartificate No.: 220179300101
Equipment: Digital Thermometer with RTD (pH Mater)

Resalution: LRI Model:  SevenEasypH

Sarial No.: 123115820 IDNa.:  UAEWAT 0102863

Manufactirar METTLER TOLEDD
Date of Calibration: 1 March 2022 Page Sof 5
Calibration point: 150, 25.0 and 35.0 C

Callbration result:

- The probe was immarnsed in liguid bath or dry bath to a minimum depth of 100 mm.

- Deacription of probe, moded : HNiA 2o Nia
Dimension of probe - Dimeter 4 mem. Lengh 100 mem.,
Sheath material : Suariess Steel
VUGt Reading  ('C) T Corruction Value (°C)
Tamparatura {C) iR
15.1 15.008 0.1 0.ose
251 25004 0.4 n.0se
LR 35003 0.1 noss

bate

= LUC" ; Unit Under Calibration

Tha repert uncariainty based
approximately 95 %e.

End

4 Marelzorn

factar ke 2 providing a level of canfidence of

F-C8-012 Revisior: 00 Date: 14-12-81

anasluauan

Calibration Certificate

Certificate No.: 2202097-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of §

Equipment: pH Mater
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211
Serial No.: 08165345
1D No.: UAE.WAT.004/2556
Order No.: 2202087
Operation No.: 2202097-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022

Calibrated by

Date of lssue:

Mr.Manas Somsak

Approved by %

Specialist { Mr.Pharaphat Tuanit |
Manager, Division of Callbratian Laboratary
21 March 2022 for the Technical Team

Tha uncantainties ars for & confidancs probabdity of appraxisasely 05%.

This Cortlicans & Bassd n accordince with P condiions of accredisation: ganed by the Trai Labarsiory Accrecitssion Scheme which his sssessed

the measuremant capatbily of the Mbomiory and ks

tmceabiity w0 recognied national standards and 1o T usits of MARsuGMAn! meized at the

camesponding national standars laboraiory. This cerificate may not be reproduced cther than in ful expept with fhe prior writen approval of the

National Food Inssituse,

F-C5-009 Revision: 00 Date: 14-12-61

anaIsly AIUAN

REC-TISITIS
CALIBRATIO

Calibration Report

Certiflcate No.: 220208750101
Equipment: pH Matar Rasshdion: 001 pH | 047 mv
Manufactarer:  HANNA ISTRUMENTS Modet: M2
Basial Ha.: B16E34E Type: Banch lap
1Mo UAEWAT 0042356
Date of Calibration: 16 March 2022 Faga 2ol §
Location; Chemical Calibration Laboratory, Matioral Food Instiute.
Ervironaet Condition: Ambieet Tompeentra: | 230 215 | °C RelatveHumidity: { 495 5 | %
‘Candition of Equipmant: Good Conattan
Candition of this Resulls of Calileaticn
1.Caltration Method W direct By carsfad
referance materal (CRM)
z i i
Instnements. Serlal{ID No, Manufacturer Geriificate No. Dwe Date
21 DC Volage Calorsior TR0 Fluke SCL-NF-0887 24 Jone 2022
22 Digital Thermomater 2708007 Fluke CC-540588.01 30 Cetobar 2022
23 Tharmo-rygro Meter ang. o BTH 00558 POMPE QR21-2T8T 14 November 2022
Cortified Referancy Maprial Loa, g, Manufachersr BatH Exnpire Date
24 pH buMler £.008 [Primary pH buller Schuson] THOI1Z CRAcham FHZIELS 21 Novaribar 2023
248 pH bufier §.563 (Primary pH bufier Sohuon) THOM3 GRAChem FHENTLE 21 November 2023
ZE pH buMler 10.01 [Primasy pH buller Soluson] RIS CRAcheem PHZZLE 1 Noverber 2022
27 pH bufler 700 (Standard pH bufer Soluticn) TTE840 CRAChem PHIDTLLE & Novemsar 2022
3. This. racnbi 1 Thi & o Uit {54 Unif)
39 Instrumanss Mo 21 enugh NEC-TISHTIS 17035 Labormiory i 0075
32 Insruments Ma22 Teougn 170z L
33 Insrummets Na 2.3 Frough NSC-TISHTIS 17025 Laboratory
3.4 Canifod Reterence Matorial No. 2410 26 wacoablil  Primary meshod: Hamed a
thermameies, baromeser. and nancvotmeter. The Ssandand Sokson
i d carifed by CPAchem Lid & 150 1704
and IE0VEC 17025
38 Cenited Rsterence Material No. 27 5141 FiefN HI-7 Lot 30.04.2020; BIM Ref HI-G Lot 28.06.2000; BN
Rafi HI-8 Lot 30.04.2020: BIM RefN HI-10 Lot 28.08.2020. The
Stancard Soktion praparaticn and canied by CPAchers Lid is
ancredhed in 120 17034 and ISOIEC 17025
4. This far
4. This date and place

4

F-CS-012 Revisian: 00 Date: 14-12-61

anasluauan
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NEC-TESI-TIS 17025

WSC-TISI-TIS 17825

CALIBRATION 0083 4 s e CALIBRATION $061 =
Calibration Report Calibration Report
Certificate No.: 220208700101
Certificate No.: 2202097-001-01
Equipment: B Matar Reaclution: O01pH | QA1 my
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  HANMA INSTRUNENTS Modet: HIZ2I
Resalution: [ R Model:  MI2211
BariniNo: (185345 Typn: Banch top
Savial MNo.: 08165345 D No:  UAEWAT 0042558
0 Nos UIAE WAT.D0412556
Date of —— Fiaire Manufachosr  HANMA NSTRUMENTS
Calibration Results: Date of C. 18 Pagudof 5
1. Calibeatien of pH Matar { Manual Tampartum Compéesaton # 5 °C 1
Location: Chamical Calbeation Laboratory. National Food Institute,
. - Averags Indicator Reading Uncertainty | Goverage Factor
BH ) = - [4mv) ) Environment Condition: Amkiant Tampesatan (230 £ 10 ) ¢
] st 412 a5 [T 200 Fstalive Humidiy (50 £4) %
2 2511 2957 200 [T 200
4 177482 1114 Al 0083 200
5 52158 [H] &00 T 200
Condition of this results of Calibration:
T D001 01 700 0083 @00
1. Cabbration Method © = In house methad: W-TE-025 by comparizon with standard themometar.
] 53188 581 a00 T 200
10 ATT463 AT 10.00 003 200 a3 i B iy
r T T 200 P 200 from a standard resistance thermomeser.
" —&14110 14 14.00 ) 200 - The temperature scale in use at this iabaratary is e Internatianal
2 Calibestion of pH Mater with Elsctrode | Manual Tampasaturs Compansation at 25 °C ) Temperature scale of 1990 { T5.80 ).
Equipmant: BH Elecirude Type: Combined Slectmds 2 Feference Standard Instrument -
Memirectursr; - METTLERTOLERG Model: L Instrumant Model Sarisl No. Certificats No. Dus Date Through
Serial No.: i Mo,
e T 0o e HANDHELD THERMOMETER 1823 2118184
r a4, pHT and pHAD) PSLT 85164 24-0n-22 TIETR
Platrum Resistance Themameter (FRT)| SEITA BT73I2
Average indicator Read ik 2 : e, SIN:
— rage ing P Tee— oo B Suppon Equipment Low Termparature Bat (ISOCAL-6). Model: Europa-6 Pius Basic, SN: 3418622
825 °C [pH) PH mi {2pH) L1
4.008 40 1805 523 00071 200 S TRarabT ki ol Sysiorn o Ukt {1 its).
8.666 687 125 - 00074 200
4. This certfi stified ooy far the calbrates.
nms 1nm aTIS ET 0080 z00
v FTy = = - = 5. This resul of calbration was fund Bccurste 38 shown on dat and place of calbration criy.
& Condifen of Calibrated hem ; Good
7. Resudt of Calbeation | E Witheout adjustment l:l After adjusiment
2 F-CS-012 Revision: 00 Date: 14-12-81 ‘1 '
(a0
T Lan IGEY naslueuaw
" N\ Y
i
MNational [ ¢ = T . £
SEarnssUELLNLEcSIdaar LS s EL X
ang i K I I I AUEUENEA3uUUBN 1SEEaNNSSLETNS P
1Ti5 17025 TR
eSS 102 artant Pl s Foundaron for ousinal Development MNafianal Food insfiuts ol NSETISLTIS 1702
________________________________ Food Indusinial _sborafory Service Cerver CALIBRATION DOB1

Calibration Report Calibration Certificate

220209700101

Cartificate No.: Certificate No.: 2203120-001-01
Equipment: Digital Theemermstsr with RTD (oH Matse) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Resciution: ol e Modal,  HIZ211 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Seral Mo DE1E6348 IDMa:  UAEWAT.DOARESE 10260
Marwtacturer: HANNA INSTRUMENTS
Date of Calibration: 18 March 2022 Page Sof § Page 1 0f 3
Equipment: Electronic Balance
Calibration point: 16.0, 250 and 350 °C
Calibration result: Manufacturer: METTLER TOLEDO
- The probe was immersad in liquid bath or dry bath fo a minimum depth of 100 mm.
- Description of probe, madel : A sM: WA Model: AB204-5/FACT
Dimansion of probe : Ciameter 45 mm., Lengh 100 mm.,
Sheatn material Stainless il Serial No.: 1129361010
. Standard Uncertainty
Rl e T ——— Carraction Valus (°C) e ID No.: UAE.WAS.002/2552
150 15.001 00 0.008
Order No.: 2203120
250 25.002 20 0008
250 e 1 - Operation No.: 2203120-001
Mgl - ULG™ : Unk Under Calibration
Date of Receipt: 1 June 2022
Date of Calibration: 1 June 2022
Calibrated by  Mr.Taveesak seilee Approved by /‘i;g
Sclentist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 7 June 2022 Responsible for the Technical Management Team
The fora y of 95%
: J e This Certificate is issued in accordance with the conditions of accreditation grantad by the Thai Laboratory Accreditation Scheme
“n:: e based muliglied by coversge Tactar &= 2, providing a level of confidence of which has assessed the messurement capability of the laboratory and its traceability to recognized national standards and to the
e : units of realized at the riational standards |aboratory, Ths certificate may nat be reproduced other
End than in full except with the prior written approval of the National Food Institute.

F-C5-009 Ravision: 01 Date: 20-04-65 v
F-CS-012 Revision: 00 Date: 14-12-67 " e . - “ -
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NSC-TISI-TIS 17028
CALIBRATIGN 0081
Certificate No.: 2203120-001-01
Equipment: Electronic Balsnce Manufacturer;  METTLER TOLEDD,
Model:  AB204-5(FALT Resolution: 00001 g
Serial No.: 1129361010 TO No.: LIAE WAS,002/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 Page2al 3
[« bkt T 199 = 03 T ReatveHumigi: 45+ 15 %
Place of Calibration: 108, Balance Room, UNITED AMALYST AND ENGINEERING COMSULTANT CO.,, LTD,
Condition of Equipment: Good Candition
Condition of This Results of Calibration:
1, Calibration Method: NFI Method W-MA-D01  In-House Method based on UKAS Lab 14 : 2019

2. Refarence Standards:

Reference Standard =~ Model ~ SerialNo.  Calibrated By Certificate No.  Due Date

Standard Weight Class E2 1-500mg BI0E06E554 Tcs M22010208 & Jarary 2023
Standard Weight Class EX 1500 EIEDESIZE ] M22010215 6 dernasry 2023
Thama-Hygra Matar FONPE 43 WFLETH 010/18 Quaiity Reborn QR22-0350 18 February 2023

3. This certificatian is traceable ta SEUNIT
4. This certificate was certifiad only for the instrument we calibrated,

5. This result of callbration was found accurats as shown on date and place of calbration oriy.
Calibration Results:

1. Repeatability of Reading:

Mominal Value [ g ) Standard Devaton of Readng {9) |
100 0.000048 _!
200 0.000052 !

2. Off-Center Error:
A rnass of 50 g was placed and moved to various position on pan.
The balance reading cbrained ks given in the table.

1 H 3 i 5 3
{9 ))dC g 3l¢ g picC g il g dlC 9 {9}
499955 | 459998 | 499998 | 49.9995 | so5006 | 400008 0.0001 éé{

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

\m,.q-—,,?

MEC-TISITIS 17026
CALIBRATION D081

Calibration Report

Certificate No.: 2203120-001-01
Equipment: Bectronk Balnce Manufscturer:  METTLER TOLEDG
Modal: AB204-5/FACT Resolution: 00001 g
Serfal Mo 1128361010 1D Mo.: UAEWAS.02/2552
Capacity: 220 g
Date of Calibration: 1 June 2002 Page3of3

Calibration Results:  (Continued)
Calibration Range:  0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

2008 BosTSUSUSLITS S5 UG LALSURS K raekLs UBUmiws N5eLLUmUns melﬂmuﬂuﬁ%

mwﬁmmmﬁa——gmMMmmrmwmmm

Neminal Valug Stancard Vale Average Readng Correction Uncertainty Coverage Factor
l g } i g} L g e B (& 9 ) L1
Unlaad 0.00000 0.0000 0.0000 0.000068 200
0.01 0.01000 0.0100 0.0000 0.000088 200
0.05 0.05000 0.0989 02,0001 0.000088 200
0.1 0.10000 0.1000 0.0000 0.000088 200
0.2 0.20000 0.2000 0.0000 0.000088 200
0.5 0.50000 0.5000 0.0000 0.000088 .00
1 1.00000 0.9999 0.0001 0.000088 200
2 2.00000 19999 00001 0.000089 2.00
5 5.00000 £.0000 09900 0.000089 200
10 9.99458 5.9999 09991 0.000092 200
20 19.99989 15.9999 00991 0.000094 200
50 49.99950 A5.90 00000 000012 200
70 £5.99909 E6.9798 0.0001 0.00014 200
100 100.00001 55,9999 0.0001 000017 200
150 14593391 148.9997 0.0002 0.00022 200
200 200.00007 199.9996 0.0003 0.00030 200

The reported uncertainty of measurement was based an a stancard uncartainty mukipied by 3 coverage factor & |, providing &

leved of eorifidence of appraximately 95 Y.

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

National Food Institute, Ministry of I'“.dusrry Thailand \/

- nfi
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WSC-TISI-TIS 17035
CALIERATION 2081

MSC-TISETIS 17025
CAUIBEATION 0651

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

gkok 10260

Fagelofd
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by  Mr.Worapob Sooktong Approved by
Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 30 November 2021 for the Technical Team
Th ara for a 95%

This Certificate is isswed in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the labaratory and its traceability to recognized national standards and to the

units of measurement realized at the coresponding national standards laboratory, This certificate may not be Weed ather
than in full except with the prior written approval of the National Food Trstitute. l

F-C5-008 Revision: 00 Date: 14-12-61

Calibration Report

Certificate No.: 2200708-001-01

i Manufacturer:  METTLER TOLEDOD

Modal: £ 105 DR Resolution:  0.00001 g/ 0.0001
Serial No.: 1172100405 ID Mout LAE WAD.D04Z546
Capacity: 110 g

Date of Calibration: 24 Hovember 2021 Page2ofsa

C aemblert 20 + 05T Relstvehumdty ¥ 0+ 1 %

Place of G UNITED ANALYST ONSULTANT 0O, LTD.

Condition of Equij

Condition of This Results of Calibration:

1. aflbration Meshod: NFI Method W-MA-D1  Tn-House Method based on UKAS Lab 14 : 2019

2, Reference Standards:

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

Starvdard Weight Class E2 1-500mg 1580 ™S M20111955 28 November 2021
Stancdard Waight Class E2 1-500g 15887 Tcs M20111965 28 Novesnber 2021
Instrument Model Serial No,  Calibrated By  Certificate No.  Due Date

Trermo-Hygro Meter 11a1 @awshl BTHO03/55  Qualty Rebom QR21-0297 15 February 2022

3. This certification is traceable to ST UNIT
4. This certificate was certified cnly for the instrument we calibrated.

5. This resuk of calibratior as shown on date and place of h
Calibration Results:
1. Repeatability of Reading:
Horinal vsie (g ) Standard Devation of Reading (9]
15 0.0000057
) 0000084
5 0.000053
100 0.000048
2. Off-Center Error:
Amasof 50 g was placed and moved to various pesition an pan,
The balence resding abtsined is given in the table,
B & Qo
3 ] @@9 !
9 o s 9o/
o] ] ]
1 2 3 4 5 (3 [Mazimim Differerce)
Lo dle g YUl o JiC g J0E g h1C g ) { g}
s0.0000 | sooo00 | 4asess | sooooo | 4sssss | 4900 00001 ﬁﬁﬂ
Lanm3 Lt

F-C5-012 Revision: 00 Date: 14-12-61



National Food Institute, Ministry of Industry, Thailand \/

nfl

MSC-TIS-TeS 17025
CALIBRATION D%

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Elgctranic Balancn Manufacturer:  METTLER TOLEDO
Modal: 4% 105 DR, Resalution: 000001 g/ 0.0091
Serial No.: 1122100406 TO No.: LIAE WA, 0042546
Capacity: 110 g
Date of Calibration: 24 ovember 2021 Page 3 of 4

Calibration Results:  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: ( Range: 0 - 30 g ; Resoluticn: 0.00001 9 )

Namingd Vaie Smndard Value Average Reading Corection Uncertainty Conerage Factor
{ g ) {9 L) X (& 9 ) k
Uniad 0000000 0.00000 0.00000 0.0000085 200
.01 000555 0.01000 000000 0.000011 200
0.02 0.019557 0,02000 0.00000 0.000012 200
005 0050001 0.05000 £.00000 0.000011 00
.1 0100002 010000 0.00000 02.000012 200
0.2 0200004 0.20000 0.00000 0.000013 200
05 0455554 050000 -0.00001 0.000014 200
1 0, 555585 100600 0.00001 0.000026 200
2 1.9959569 199958 0.00001 0.000015
5 4.965679 4.96556 0.00000 0.000022 200
10 10,0005 5,559554 0.00008 0.000074 200
n 20000037 16,59961 0.00013 0.000085 200
an 30.000063 30,0000 0.00006 0.00013 200

mnn@ﬁanu

F-C5-012 Revision: 00 Date: 14-12-61

TECHNOLOGY PROMOTION ASSOCIATION (TH

ND-JAPAN) jlac=mRs sgi

NBC-TELTIBTTI2S
CALBNATIN D00

Cert. No.: 21TM1876
Page.: 1 of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B216.1666

1D M. : UAE WAQ.027/2559

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

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

Location : Lab Floor 2

28 October 2021
28 October 2021
(26%10)°C
(50430 )%

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

Calibrated by :

Approved by : % 2

Approved Signatary

Kunchit Promprat

[/] Pornthippa  Tameyakul
) Malee Butkruea
[ ) Suwit Imjai

Issue Date : 4 November 2021

The Uncertainties are for a

¥ of approximately 95%

mnmﬂdmuqu

National Food Institute, Ministry of |I'|C|\J5Tr}-'r Thailand \/

nfl

NSCTESI.TIS 17628 el
CALIBRATION 3087

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Blectroric Balance Manufacturer;  METTLER TOLEDD
Madel: A 105 DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 D Now: LIAE WAD.DO4/2545
Capacity: 110 g
Date of Calibration: 24 sovember 2021 Paged of 4

Calibration Results:  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Internal Calibraticn

3. Departure from Nominal Value: { Renge: 31 - 100 g ; Resalution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty ‘Coverage Factor

i g 1 [ o ] [ g { g (b g ) 3
0 _40.00000 g 0.0001 000014 200
45 4499958 L] 0.0001 0.00015 200
50 499999 499999 0.0001 0.00016 200
55 5490507 54,0998 0.0002 0.00016 200
1] 6000002 59.9999 0.0001 0.00018 00
BS £5.00000 64.9999 0.0001 0.00018 200
™ 70.00003 9999 0,0001 000018 200
7S 7500001 74.9999 0,001 0.00020 200
B B0.00005 79.9938 0.0003 0.00021 100
BS B5.00003 849998 0.0002 0.00022 200
0 s 23,9998 0.0002 000021 200
100 9.99997 a9.9988 0.0002 0.00020 200

The reparted uncertainty of measurement was based on a standard uncertairty multiplied by 8 coverage factor & , providing &

level of canfidence of approximately 55 %. \
lﬂﬂéﬁﬂﬂ')ﬂﬂﬂ

[ P—

F-C5-012 Revigion: 00 Date: 14-13-61

Equipment : Hot Air Oven Cert. No.: 21TM1876
Condition As-Received :  Used ltlem Page.: 2 of 3
Reference : 2110-07010C-1

Procedure Used :-

Calibration wera conducted using calibration pracedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocoupla Type T.

The temperature scale used was based on ITS-00.

Condition of this result of calib
1. Reference standard instrument:-

ion

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349704 MY44067817 21LM10 20 Jul 2022

2. This certificate is valid cnly to the item calibrated on date and place of calibration.
3. This certification is traceable to the Inlemational System of Unit

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperalure Source

Frash air setting : Close during
inni Finished
1/2 : Temp. (*C ) 28 28
REL.Humid. { % } 56 55
2 ’:g AC Supply ( Vot ) 230 230
"
H ] ?M 8 Ref. Std. 1D No.: @
T 7 Calibration Point
W T, JHe /
: o Position : | {140, 180} *¢| (104)°C
1 2115TC-01 | 15RTD2I11
2 21415TC-02 | 15RTD2112
3 21-15TC-03 | 15RTD2/13
Probe Installation Details : ~ Dimension of Chamber : 4 21-15TC-04 | 15RTD2A4
a= 50 em D= 033 m 5 21-15TC-05 | 1SRTDZ/15
b= 50 om w= gjo.m 6 21-15TC-06 | 15RTD2/20
c= B0 om Hoe acsm 7 21-15TC-07 | 15RTD217
Cepacty = 0083 - m* 8 21-15TC-08 | 15RTD218
o(ref) | 21-15TC-09 | 15RTD2/18

aly, .
mnms‘himqu



DQE Services Co.,Ld.

DQE Services 32 Sei Ladprao-Wanghin 55, Ladprao-Wanghin Ra., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 §38 2054, Email : dgeservicesinfoi@gmail.com WA T e

CAUBRATIEN 8484

CERTIFICATE OF CALIBRATION

Equipment : Hot Air Oven Cert. No.: 21TM1876
Condition As-Received : Used ltem Page.: 3ol 3
Referance : 2110-07010C-1 Certificate No. : SP22-016 Page 1of35
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Fresh air setting : Close
Calibration | UUC* uuc* Ti Temp Overall Coverage . ot £ —— .
Point | Setting | Reading stability uniformity | Variation || Factor Address: 3 Soi U 4, it Road, Bangchak, Phrakhanong,
(c) ('c) [*D] (£°C) {"C} ('c) (#C) k
104.0 104.0 104.0 0.11 0.52 0.72 042 2 Bangkok 10260
140.0 140.0 140.0 0.25 1.1 1.4 1.1 2
1800 | 1800 | 180.0 0.18 057 e L 2 Location of calibration : Laboratory 315
Calibration [T d Temp (°C)
Point Position
(c) 1 2 3 4 5 6 7 8 9 (ref) Equipment:  UV-Vis Spectrophotometer
104.0 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.186 | 103.907
140.0 140.309 [ 140.730 | 140.426 | 140.270 | 139.531 | 139.666 | 140.067 | 138.895 | 138.750 Manufacturer :  Agilent Technologies
180.0 180.598 | 180.339 | 180.755 | 180.619 | 179.716 | 1709.820 | 180.204 | 180.365 | 179.975
Average” : The average of 30 values in each position, Model : Cary 60
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum diff af d at any sensors and the measured
temperature at the reference location which are observed at the same fime or al as close an observation time as Serial No.:  MY15410009
possible io ine the perature pattern or ity within the chamber under steady-state conditions.
Qverall Variation : The Difference of the il and minimum ighout ion. ID No. : N/A

UUC™ @ Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .
Received Date : 23 May 2022

The reported uncertainty of measurement was based on a unceriainty iplied by a g
factor k, providing a level of confidence of approximately 95 %.
Calibration Date ; 23 May 2022

~olo-
Issue Date : 26 May 2022
Condition Instrument :  Good
Calibrated by : J ) ;a— Approved by : W a 5‘\. ‘?{'.l
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
“The ealibration result is sppliod anly o the above calibented iem and was found securate # shown an date and place of calibetion ondy.
‘mﬂu : . ‘The messurement capability of the laboratory and |1 raceabilily 1o recognized naticoal standands and to the st of mesurement realized al the correspanding
raticnal stecards Isoratory. This sefcts sy not b eproduced oshr thanin full exespt widh the peio writen sppraval af he DIQE Servioes Co. L.
'
4
wonmaluarngy it L
DQE Services Co.Lid. DQE Services Co, Lid.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpraa, Ladprao, Bangkok 10230 B DQE Services 32 Sof Ladprao-Wanghin 55, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (002 538 2054, Email ; dgeservicesinfo@gmail.com :::“:l‘wm Phone : +66 (002 538 2054, Email : dgeservicesinfo@gmail.com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP22-016 Page 2of 5 Certificate No, : SP22-016 Page 3 of 5
Environment Condition : Ambient Temperature 25 + 5 c Calibration Results : Without adjustment
Relative humidity 55 + 20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2,00
Certified Reference Materials :
o 0.5787 0.5755 0.0032 0.0031 2,00
Material Serial No. Certificate No. Due date 1.0450 L0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2,00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.0000 0.0000 0.0028 2.00
T 0.5607 0.5588 0.0019 0.0034 2.00
Absobance Standard s 25757 95929 22 October 2023
“' b 1.0247 1.0232 0.0015 0.0035 200
Wavelength Standard set 25806 95916 22 October 2023 el 2dal SAN18 0.0 200
0.0000 0.0000 0.,0000 0.0028 2.00
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.5197 0.0039 0.0029 2.00
465
0.9634 0.9625 0.0009 0.0028 2.00
Traceability - This certification is traceable to the International System of Unit maintained at National - 1.9763 19752 0.0011 0.0070 200
y S 0.0000 -0.0001 0.0001 0.0028 2.00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
o 0.5191 0.5171 0.0020 0,0031 2.00
Spectral Band Width of UUC: 15 nm. 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
Scan Speed of UUC @ 90 nm/min 0.0000 0.0000 0.0000 0.0028 2.00
o 0.5523 0.5509 0.0014 0.0030 2,00
Sean Interval of UUC:  0.15 nm. 1.0809 1.0799 0.0010 0.0029 2,00
2.0391 20329 0.0062 0.0080 2.00
Resolution of UUC: Ph ic  0.0001 Abs.
solution olometrie s 0.0000 0.0000 0.0000 0.0028 200
Wavelength VT s 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2,00
1 v 1.9294 1.9265 0.0029 0.0082 ' 200
EAFTUMUARY smw_

FM-708-02 ROT 1/11/2021 FM-T08-02 ROY 171172021



DQE Services Co.,Ltd.
DQE " 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladprao, Bangkok 10230
Services
Phone ; +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail com
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UTC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) &
a5 0.0000 0.0001 -0.0001 0.0050 2,00
0.7478 0.7421 0.0057 0.0056 2.00
g 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2,00
Al3 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
ks 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
]
n@slumugy

FM-T0B-02 ROL 1/1172021

DQE Services Co.,Lid.

1 Services 32 Soi Ladprao-Wanghin 55, Ladgrao-Wanghin Rd., Ladprao, Ladprao, Bangkak 10230

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukl it Road, B:

Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi
Model : U-1900

Serial No.: 2021-064
ID No. : UAE.WAS.0062552
Received Date : 20 January 2022
Calibration Date : 20 January 2022
Issue Date : 24 January 2022

Condition Instrument :  Good

Tuyo’

{ Mr Tanawut Rittidach )}

Calibrated by : Approved by : Q}./HE af

Technical Mannger Quality Manager
The ealibration result is applied andy 10 the above calibrated item snd was foend acosrate as shown on dese and place of calibrtion only.

Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com ]
CERTIFICATE OF CALIBRATION
Certificate No. :  SP22-007 Page 1of 5

{ Ms, Chonthicha Sangngern )

The bility of the ry and

ol than in full ith the pe

national staadards nboraiory, This ot be

writien approval of the DQE Services Ca., Lid.

FM-T08-02 ROL 1711720210

wnm3lualugu

DOE Services Co. Lud.

DQE Ty 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladpmo, Ladprao, Bangkok 10230
Phone : +66 (002 538 2054, Email : dgeservicesinfo@gmail.com T T
REPORT OF CALIBRATION
Certificate No. : $P22-016 Page 5Sof 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
{ __(om.) (mm.) (nm.} (nm.) k

241.72 2420 -0.28 0.18 2.00
279.45 279.5 “0.05 0.18 200
287.81 287.5 031 0.18 2.00
334.06 3335 0.56 0.18 200
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.5% 0.18 2.00
445,94 4454 0.54 018 2.00
453.66 4532 0.46 0.18 2.00
460.02 459.7 032 018 2.00
536.59 536.2 039 018 2.00
63798 6383 -0.32 018 2.00
431.38 431.0 0.38 0.18 2.00
472.50 4715 0.00 0.18 2.00
513.47 5135 -0.03 0.18 2.00
528.88 5285 0.38 .18 2.00
573.17 573.0 017 0.18 2.00
585.35 585.0 0.35 0.20 200
68440 684.7 ~0.30 0.18 200
T40.72 T40.8 -0.08 0.20 2,00
T48.55 748.5 0.05 0.18 2,00
807.03 8073 -0.27 018 200
879.28 879.0 0.28 018 2.00

Remark ;- LUC = Unit Under Calisration

= NiA = Nod Avaiable

- The result expanded uncenminty of measurement U s stated a3 the standand uncertainly of measureement mwaltiplied by the coverage factor k,

i 1 distributi st babil %

- * Indicates non TISI aceradiied

- End of Certificate -

wenmslamuny

M-

TOE-02 ROI 1/11/2021

DOE Services Co_Ltd.

DOE . yices 3% Soi Ladprao-Wanghin 55, Ladpro-Wanghin R, Ladprao, Ladgruo, Banghok 10230 [f

Phone : +66 ()2 538 2054, Email : dqeservicesinfo@gmail.com e s
REPORT OF CALIBRATION
Certificate No. 1 SP22-007 . Page 2 of 5
Environment Condition: Ambient T 25+5 °C
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC: 40 nm.
Scan Speed of UUC ;200 nm/min

Scan Interval of UUC: 0.1 nm.

of UUC:  Ph ic  0.001 Abs,

Wavelength 0.1 nm.

Traceability This certification is traceable to the International System of Unit maintained at National -

FM-T08-02 RO 17112021

mnmt‘laimuqu



DQE Services Co.Lid DQE Services Co.Lid.
DQE Services 2 Soi Ladpro-Wanghin 55, Ladprao-Wanghin R, Ladprac, Ladprac, Bangkok 10230 N . DQE T 2 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpmo, Ladprao, Bangkok 10230 n
Fhane : +66 ()2 538 2054, Email : dgeservicesinfogmail com e Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com HacTaiT s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 3of § Certificate No. : SP22-007 Page 4 of §
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
| (am) (Abs) (Abs) (Abs) (Abs) 3
Wavelength CRMs Values UUC Reading Correction Unecertainty Coverage factor 00000 0,000 0.0000 0.0050 2.00
235 )
(nm.) (Abs) {Abs) (Abs) (Abs) k 0.7478 0.746 0.0018 0.0057 2.00
0.0000 0.000 0.0000 0.0028 200 e 0.0000 0.000 0.0000 0.0050 2,00
420 05787 0577 00017 0.0031 200 0.8686 0.861 0.0076 0.0059 2,00
1.0450 1030 -0.0010 0.0029 2.00 i 0.0000 0.000 0.0000 0.0050 2.00
21300 2163 D070 00080 200 02912 0291 0.0002 0.0051 2,00
£.0000 0.000 1.0000 Loozg 200 . 0.0000 0.000 0.0000 0.0050 200
440 0.5607 0.560 0.0007 0.0034 2.00 0.6448 0.638 0.0068 0.0055 2.00
1.0247 1.023 0.0017 0.0035 2.00
21229 2118 0.0049 0.0079 2,00
0.0000 0.000 0.0000 0.0028 2.00
465 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
1.9763 1574 0.0023 0.0070 2,00
0.0000 0.000 0.0000 0.0028 2.00
s46.1 0.5191 0518 0.0011 0.0031 2.00
) 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
590 0.5523 0.552 0.0003 0.0030 2.00
10809 1.082 =0.0011 0.0030 2.00
2.0391 2.033 0.0061 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
435 0.5601 0.562 -0.0019 0.0031 2,00
1.0512 1.052 =0.0008 0.0030 2.00
1.9294 1.925 0.0044 0.0079 2.00
FM-Td-02 RO 11172021 FM-708-02 RO1 111172021
' '
wnmslualugu enm3lunlugy
DQE Services Co.Lid. DQE Services Co., Lid.
DQE i g 32 Soi Ladpmo-Wanghin 55, Ladpmo-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B DQE Seryices 2 SeiLadpro-Wanghin 55, Ladprao-Wanghin R, Ladpeac, Ladprao, Bangkok 10230 B -
Phone : +66 (02 538 2054, Email : dgeservicesinfo@gmail.com oS T Phane - +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com 3"":"‘;3:
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. - SP22-007 Page 5of 5 Certificate No.:  SP22-008 Page 10f 5
‘Wavelength Accuracy : .
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
CRMs Values UUC Reading Correction Unecertainty Coverage lactor
___(am.) {nm.) {nm.) (nm.) k Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakk
241.54 240.8 0,74 0.18 .00
279.40 2785 0.90 0.18 2.00 Bangkok 10260
288,70 2BR.0 0.70 018 .00
33422 3335 0.2 013 2.00 Location of calibration :  Laboratory 213
361.26 360.5 0.76 018 200
UV-Vis Spectropk
418.48 4180 0.48 0.18 2.00
pan i 460 019 98 20 Manufacturer :  Hitachi
453.20 453.0 0.20 0.18 2.00
460.06 459.5 0.56 018 2.00 Maodel : U-2900
536.90 536.0 0.50 0.18 2.00
63794 637.2 0.74 0.18 200 Serial No.: 21E22-009
440,74 4400 0.74 0.18 2.00
L1 CWAT.
41222 4716 0.62 0.18 2.00 — ULABUS e TP
AL Al o . 2 Received Date : 20 January 2022
528.72 528.0 0.72 0.18 2.00
574,60 5738 080 018 2,00 Calibration Date : 20 January 2022
58548 584.6 0.88 0.20 2.00
684.63 6840 0.63 0.18 2,00 Issue Date ; 24 January 2022
74027 739.8 047 0.20 2.00
748.28 7478 048 018 200 Camdition Tnstrameat s 5 Cood
807.16 BG4 0.76 0.18 2.00 .
Calibratedby: [ nf Approved by : AT
279.70 8788 0.90 0.18 2.00 ] i
e T R itk { Mr.Tanswut Rittidach ) ( Ms, Chonthicha Sangngem )
R i Technical Manager Quality Manager
The calibration resull is applied only was I i i I
U is wated w5 inty af multiplied by the coverage foctar &,
ity of oy i s traceability ez ational the it of realized at
wiich for a nomal distribution cormespends fo 2 coverage probelbslity of appmximasely 95% i S 1 xept il theprse writin approcal of the DR Services Co, Lad
= * Indicases non TISI accredited
- End of Certificate -
FM-708-02 ROT 1/102021 FM-708-02 ROT 17112021
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DQE Services Co.,Lad.
DQE Seryices 32 Sei Ladprac-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladprea, Bangkok 10230 R

Phane ; +66 (012 538 2054, Email : dgeservicesinfo gmail com wmcmn s

REPORT OF CALIBRATION

Certificate No.:  SP22-008 Page 2 of 5

Environment Condition: Ambient T 23545 °C

Relative humidity 55 =20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 05929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

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

Spectral Band Width of UUC: 1.5 am.

Sean Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

R ion of UUC: Pt ic  0.001 Abs.

Wavelength 0.1 nm.

FM-T06-02 RO 1112021

l.anmt‘la.imuqu
DQE Services Co.,Ltd,
DQE ——— 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprac, Ladprao, Bangkak 10230 R :
Phone ; <66 (D)2 538 2054, Email ; dgeservicesinfo@gmail.com LTS
REPORT OF CALIBRATION
Certificate No. - SP22-008 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Uneertainty Coverage factor
| om) (Abs) (Abs) (Abs) (abs) &
235 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.747 0.0008 0.0057 2.00
o 0.0000 0.000 0.0000 0.0050 200
0.B686 0.865 0.0036 0.0059 2.00
o 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
K4 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.640 0.0048 0.0055 2,00

FM-TO8-02 RO 171172021

wnm3lualugu

DQE Services Co, Lid.
DQE Services ¥ Soi Ladprac-Wanghin 55, Ladpras-Wanghin Re., Ladpras, Ladpeao, Bangkok 10230 R
Phane ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com e
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) {(Abs) {Abs) {Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 2.00
i 0.5787 0.576 0.0027 0.0031 2,00
1.0490 1.046 0.0030 0.0029 2.00
2.1900 2,182 0.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
i 0.5607 0.559 0.0017 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2,00
21229 2.116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
65 0.5236 0.521 0.0026 0L.0030 2.00
0.9634 0.962 0.0014 0.0029 2,00
1.9763 1.970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 200
e 0.5191 0.519 0.0001 0.0031 2.00
1.0003 0.999 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
o 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.0%0 0.0009 0.0030 2,00
2.039 2.031 0.0081 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
. 0.5601 0.560 0.0001 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2,00
1.9294 1.922 0.0074 0.0079 2,00

FM-T08-02 ROT 17112021

'
enm3lunlugy
DOQE Services Co.,Ltd.
DQE Tal 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Ri., Ladprao, Ladorao, Bangkok 10230 [
ervices
Phone : <66 (0)2 538 2054, Email ; daeservicesinfo@gmail.cam s
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uneertainty Coverage factor

(nm.) (am.) (nm.) (am.) k

241,72 2410 0.72 0.18 2.00

27945 279.0 0.45 0.18 .00

287.81 2870 0.81 0.18 2.00

33406 3335 0.56 018 2.00

360.93 360.0 093 018 2.00

418.59 41840 0.59 018 .00

44594 4455 0.44 018 2.00

453.66 453.0 0.66 018 200

460.02 459.5 0.52 0.18 2.00

536.59 5360 0.59 0.18 200

63798 6375 0.48 0.18 2.00

43138 431.0 0.38 0.18 200

47250 472.0 0.50 0.18 2.00

51347 513.0 0.47 0.18 2.00

52B.88 528.5 038 0.18 2.00

57317 573.0 017 0.18 2.00

58535 585.0 035 0.20 2.00

684,40 634.0 040 0.18 2.00

40,72 7405 022 0.20 2.00

T48.55 7485 0.05 0.18 2.00

807.03 807.0 0.03 0.18 2.00

§79.28 879.5 022 0.18 2.00

Remark : - UUC = Unit Under Calinration
- NiA = Not Avaiable

i is stated as the sandand reinty of s iplis the eoverpe factor k.

- * Indicates non T151 acerediied
- End of Certificate -

FM-T08-02 ROI 17112021
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A

HEC-TIELTIETTZS
CALERATION D088

Cert. No.: 22TMS563
Page.: 1 0of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 280

Sarial No. © VEB15.0187

ID No. : UAE MIC.003/2559

Submitted by : United Analyst and Engineering Consultant Co.,Lid,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanang,
Bangkok 10260

Location : Microbiology Laboratory

Received Order : T April 2022

Callbration Date : T April 2022

Ambient Temperature : (26210)°C

Relative Humidity : (50230)%

Calibrated by : Prawit Sodavitchit

Approved by : M 2

Approved Signatory

{ )Pomthippa Tameyakul
{“) Malee Butkruea
{ ) Suwit Imjsi

Issue Date :

18 April 2022

The Uncertainties are for a

wnmslumugy

A 0040248

Equipment : Incubator Cert. No.: 22TM563
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2204-00180C-1
Result of Calibration :- (") Without Adjustmant
Function of UUC* : Temperature Source
Fresh air setting : Close
Callbratlon | UUC* uuc* T Overall Coverage
Paint Setting | Reading stability unifarmity Variation Factor
{"c) (*c) (cy (£°C) (*c) (ch (') k
35.0 35.0 35.0 0.12 0.53 0.78 0.30 2
Calibration Measured Temperature { °C |
Point Position
('c) 1 | 2 | 3 ] & ] 8 | & ] T | a [ aimek)
35.0 35170 | 35167 | 34.938 | 34.844 | 34.816 | 34.85¢ | 34.584 | 34.730 | 34.780

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

Temperature stability : One-half of the greatest i i af

at any one sansor.

: The diffi of at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an obsarvation time as

possible to

the pattarm or F within the chamber under steady-state conditions.

Overall Variation : The Diff of the i and
UUC*® : Unit Under Calibration
Mote : The reporied uncertainty of measurement was included stability and excluded unifarmity .

The reported uncertainty of measuremant was based on a standard 1

inty multiplied by a g

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

=olo-

Myl
tnm's'lu'muqu

04309

Equipment ; Incubator Cert. No.: 22TM563
Condition As-Received :  Used ltem Page.: 2of 3
Reference : 2204-00160C-1
Procedure Used :-

Calibration were using calibration p CP-OTO2 ing to direct it

method with Data Acquisition which connected with Resistance Temperatura Detector (| RTD ).
The temperature scale used was based on 1TS-80.

Condition of this result of calibration

1. Referenca standard instrumant:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 345704 MY2406781T 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated cn date and place of calibration.
3. This ification is to the Ir | System of Unit.

Result of Calibration :- {*) Without Adjusiment
Function of UUC* : Temperature Source

Frash air setting : Close onment during calibration
Baginni Finished
= 3 Temp. (°C ) 26 26
REL.Hurmid. | % } 60 62
AC Supply | Velt ) 220 220
E Rof. std.
Rostton:. | Binb:
1 1SRTD2/11
2 15RTD2/12
; 3 15RTD2/13
Probe Installation Details : Dimension of Chamber : 4 15RTD2M4
a= 50 cm D= 050 m 5 15RTD2/15
b= 50 «cm W= 084 m 6 15RTD2/16
= 50 cm H= 080 m T 15RTD2M17
Capacity= 026 8 15RTD2/18
9 (raf.) 15RTD2/19

Mk, .

l.ﬁﬂiﬂ{lﬂ'ﬂ‘]'l.l t]

a 1104310

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
V] TP ALIBRATION AN NG SERVICES
ILUANG BANGEOK 10250

p

MEC-TISLTISITIZS
CALIBRATION 8008

Cert. No.: 22TME72

Page.: 1 of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 260

Serial No. : VE16.0066

1D No. : UAE.MIC.032/2553

Submitted by : United Analyst and Enginearing Consultant Co..Lid.
3 Soi Udomsuk 41, Sukhumyit Read,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (302)

Received Order : 3 May 2022

Calibration Date : 5 May 2022

Ambient Temperature : (26 10) G

Relative Humidity : (50+30)%

Calibrated by : Preecha Hiahib

Approved by :

Approvad Signatory
{ JyPornthippa Tameyakul

{+) Malee Butkruea

{ ) Suwit Imjai

Issue Date :

The Uncertainties are for a [

This ¢ 1 cther than i

Approval of




Equipmant : Incubatar

Cert. No.: 22TMB72

Condition As-Received :  Used llem Page.: 2of 3
Reference : 2205-00030C-3
Procedure Used :-
Calibration were using calibration CP-OTO02 ding to direct
method with Data Acquisition which with Temperature Detector { RTD ).

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

Instrument Model Serial No. Cert. No.
1) Data Acquisition 348704 MY44067817 21LM10

2. This cerificate is valid only to the item calibrated on date and place of calibration,
3, This certification is traceable 1o the International Systemn of Unit.

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Due Date
20 Jul 2022

Fresh air setting : Net Available Environment during calibration
i Finished
Temp. { °C ) 25 23
REL.Humid. { % ) 62 57
AC Supply { Voit ) 221 221
H
%. Ref. Std.
Position :
/ Ry 1D No.:
c
A 1 18-15RTD-01
2 18-15RTD-02
3 18-15RTD-03
Probe Installation Detalls : Dimension of Chamber : i 18-15RTD-04
a= 50 cm D= 050 m 5 18-15RTD-05
b= 50 em W= 080 m 6 21-15RTD-06
c= 50 om H= 080 m T 18-15RTD-07
Capacity = 024 m? 8 18-15RTD-08
9 fref.) 18-15RTD-09
L
nsnslunugu, .

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

WEC-TISLTIRTIZE
CALIBRATION 0808

Cert. No.: 22TM333

Certificate of Calibration

Page.: 1of 3

Equipment : Incubator Cert. No.: 22TMET2

Conditicn As-Received : Used Item Page.: 3of 3

Reference : 2205-00030C-3

Result of Calibration :- (%) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration | UUC* uuct Ti Temp Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (ch {°c) (£C) {°c) (*c) (£'C) L3
25.0 25.0 25.0 0021 0.18 0.33 0.30 2
38.0 36.0 36.0 0.077 0.96 1.8 0.33 2

Callbration T [CH
Paint Position
["C} 1 2 3 4 5 B T B 9 (ref.)
25.0 25.221 25.146 25.127 25.113 24.968 24.986 24833 25.017 25.047
36.0 35.837 | 35238 | 36130 | 36515 | 36928 | 36845 | 36630 | 36.761 | 36.113

Equipment : Water Bath

Manufacturer : Memmert

Model : WHNE 14

Serial No. : L416.0606

ID No. : UAE_MIC.002/2560

Submitted by : United Analyst and Engineering Consultant Co. Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanaong,
Bangkok 10260

Location : Micrabsology Laboratory

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

Calibrated by :

Approved by @

17 February 2022
17 February 2022
(26210)°C
(50+30) %

Suwil Imjai

Wil .

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
T : The diff of at any sansors and the measurad
temperature at the reference location which are observed al the same time or at as close an observation time as
passible to ine the P pattern ar hy within the chamber under steady-state conditions.
Overall Varlation : The Diff of the and i ires throughout chservation.
UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard i ltiplied by a It
factor k, pi g a level of of approxi 95 %,
-alo-

wenanslamuny,

Approved Signatory
[/J Pornthippa Tameyakul
() Males Butkruea

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

tanasluaIuaN

A
fin)
Egquipment : Water Bath Cert. No.: 22TM333
Condition As-Recelved :  Used ltem Page.: 2 of 3
Reference : 2202-044400C-3
Procedure Used :-
Calibration were conducted using in-house calibrati dure CP-OTO4 ing to direct
measurement method with Data isition which d with Platinum R
Thermomater { IPRT ).
The temperature scale used was based on |TS-80,
Candition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisition 348704 MYA44067817 21LM10 20 Jul 2022
2. This certificata is valid only fo the item calibrated on date and place of calibration.
3. This cerlification is traceable to the International System of Unit,
Result of Calibration :- {* ) Without Adjustmant
Function of UUC* : Temperature Source
AC Voltage Supply
(°c) { %R.H. ) { Volt )
Beginning of Calibration 21 65 229
Finished of C: 22 58 230
Ref. Std.
Position :
asition 1D No.:
1 TORC143
2 2 TORC144
-
> Sret) 5 e 3 TORC145
= 4 TORC146
S{raf.) TORC147
Front
'
tanans liwauan



Equipment : Water Bath Cert. No.: 22TM333
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2202-04440C-3
Result of Calibr; = (%) Without Adjustment
Function of UUC™ ; Temperature Source
Calibration uuc* uucr g (°cy
point Setting i Position
[} [0 (e 1 | 2 | 3 [ a [ 5iref)
445 44,5 44.5 44.438 | 44481 | 44482 | 44518 | 44534
Calibration - . = Coverage
point Uniformity | Stability Uncertainty Fictor
(*C) (c) (£C) (£°C) K
44.5 0.13 0.057 0.15 2

Average® : Tha average of 30 values in each position,
Unifarmity : The at any sensors and the measured temperatura
at the reference location which are observed at the same fime or at as close an observation fime as possible
1o determine the temperature pattern or homogeneity within the chamber under steady-state conditions,
Stability : One-half of the greatest { e af I+ at any one probe.

uuc* : Unit Under Calibration

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

differance of

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k. providing a level of of approxi 95 %.

-alo-

tanans Lanauns
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Equipment : Water Bath Cert. No.: 22TM334

Condition As-Received @  Used ltem Page.: 2of 3
Reference : 2202-044400C-4
Procedure Used :-
Calibration were conducted using in-house dure CP-OT04 ding to direct
measuremant melhod with Data Acquisition which with ial Platinum R
Thermaometer { IPRT ).
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Model Serial No. Cert. No, Due Date
1) Data Acquisition 349704 MYS4067817 21LMI0 20 Jul 2022
2. This certificate Is valid only to the item calibrated on date and place of calibration,
3. This ification is o the Ir System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
| Envi | AC Voltage Supply
{°c) { %R.H. ) { Vot )
Beginning of Calibration 21 65 229
Finished of C 22 57 230
Ref. Std.
Paosition : s
3 1 TORC143
e 1 - e TORC144
¥ /4 Heet) 3 3 TORC145
4 TORC146
5{raf.) TORCA47
Front
Wty .
ena1slaunua

9
a 1096055

TECHNOLOGY PROMOTION ASSOCIATION (TH
CORPORATE SERVICES

QUIPMENT CALIBRATION AND TE

AN 0-2719.8484

AND-JAPAN}
ANG. SUANLUANG BANGROK 3

WAC-TISLTIEITIZ
CALBRATIN D008

Cert, No.: 22TM334
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature -

Relative Humidity :

Calibrated by :

Approved by :

[ A Pomthippa Tameyakul

{4 ) Malee Butkrusa

Issue Date :

Water Bath
Memmert

WNE 14
L416.0812
UAE.MIC.003/2580

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

Bangechak, Phrakhanang,

Bangkok 10260

Microbialogy Laboratary

17 February 2022
17 February 2022
(26+10)°C
(50430 )%

Suwit Imjai

TWaly, -

Approvad Signatary

22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

ill. excaps with the pe

anasluaiugu
A 0038095

Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used Item Page.: 3af 3
Reference : 2202-04440C-4
Result of Calibration :-  { * | Without Adjusimant
Function of UUC* : Temperature Source
Calibration uuect uuc* ag ing [ °C )
point Setting Reading Paosition
(c) ('c) (¢ 1 | [ [ 4 [ 5(ref)
44.5 445 445 44572 | 44514 | 44507 | 44530 | 44568
Calibration | 1 itermity | Stability Uncertainty Soverags
point Factor
s (c) (£°C) (£°C) k
445 0.10 0.042 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperatura
al the reference location which are observed at the same time or al as close an observation time as possible
to determine the lemperature pattern or homogeneity within the chamber under steady-stale conditions.
Stability : One-half of the greatest of at any one proba.

UUC* : Unit Under Calibration

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

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

-olo-
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TMNE&IDQS—NED’.?-:C)C-TH METTLER To LE Do T“;”mﬁ_mm_zc_m MEI-“.ER TOI.ED Service

Mettler-Toledo (Thaland) Lid.
84604 - B4IY5 Lasalle Re., Bangna Tai Sub-District Measurement Results
Bangna District, Banghok 10260 .
Repeatability
+B6 2723 0242
MT-TH, SardceSupperi@imt.com MSC-TISI-TIS 17028 pad:
'CALIBRATION 0062 T ot ] O asF
- ound
1 200.001 g A ® aset
2 200.001 g oy
. . . = = @ ag
ccuracy Calibration Certificate : 200014
o 4 200.001 g Misy i
5 00,0019 HiA 20
United Analyst and Engineerng Consultant Co., Lid, ] 200,000 9 L3 " &l 1
3 S0 Usom Suk 41, Sukfuevit Fd.. Bang Chak 7 2000019 i,
Fhra Khanang Contact; Suwil Chotnok B 00.0019 it
10260 ] 200.0009 it
Banghak ] 00.001 g it :
LOCR N ) '
R R Y Ry Standand
Daviatan ol .
Mettler Teledo Instrument Typa: Weighing Instrument
MEE03SD1 Aasst Numbar: LIAE MIC.OD8/2553 &
BOO7010311 Torminal Modet: M The " in the graph represznis the readalsiy o the rangelinterval in which the
" ot wae perfommes
BA Termiral Serial No.: L]
2 m Tha rusuks of this geich uie bassed upon the absckts vakes of the diflernces
Torminal Assot No. L. 4 mean vakse.

Balance Roam (206)

Procedure 1 200,001 HiA 1d |
Calbration Guidaine: EURAMET cg-18 v. 4.0 (112015) 2 200,001 g L)
METTLER TOLEDO Wark Inssrugtian: CPWOO2/20 1 sl Lol |
4 200002 M
This calibration certificate contains measurements for As Found calbration. No As Left calibration was perigrmead because the device =y :
was not medified after s Faund calioration, Themdore, resulls for As Left comespond to As Faund. = ot L 0d
The sensatvitylspan of tha weighing instrument wis agjusted bafons calbralion with & buil-in weight, a - L
Madmum - .
In accordance with EURAMET cg-18 {11/2015), tha test knads were selecied 1o reflect ihe specific use of the weighing device or o Devation TG sl As Found
Cifl ki it .
accommodsis apecilic calbration condilions. The ' In the graph rapresenis the readskility of the rangafinieval in which
1he Yt was performed.
s Faurd Swr:228°C  End
A8 Found Calibration Date: 07-Apr-2022 Cailbratar: ’
A8 Len Calbeation Data: N |
Issus Date: Sirawit Chamehan
Approved Signatary: Z; ﬁ 5
E:.;‘mlﬂ Tassanachaisaioul
O santi Janiyam
O Surachet Sukkate
Schwars Vermon 17108 ©METTLER TOLEDD Faga 1of & Boftware Vesson: 120,068 EMETTLER TOLEDD Page2of 5

L
Aepen Vemen: L1613 vigi sl Ssermmst ard may ok b partally reproduced wiiout the

mepeoeies SIS e luenugu rclummnns e andslamugu

S — METTLER TOLEDO Service A e aNTAT METTLER TOLEDO Service

TH2058-196-040722-A00-TH

Error of Indication Test Equipment

All weights used for metrolapical lesling are iraceatde 1o naticnal or international standards. The wesghts were calibrabed and cersfied by

As Found

an accredited calibration laboratory.

000 g z Waight Set 1: DIML F1
H 0.500 L.500 H
L] Ll \Waight Sat No. w555 Date of ssue 08-Jul-2021

3 1.000 g 1.000g 2

Certifizate Nuriter: COM-0137-21C Calbratian Cus Date: 07-Jul-2027
4 50.000 5 50.000 2
5 100.000 g 100.000 2 Woight Set Z: OIML E2
3 150.000 g 150.000 g 2 Wieight Set hia. WEAD Date of lssua 23-Fab-2022
r 200.000 g 200001 g 2 Canificale Number: C208561831 Calbbration Due Date: 1d-Aug-2023
8 00,001 g 00.001 g 2
9 400,001 g 400001 g 2 T ——_—
0 500.001 g 500.002 g F Equipmant No, IN161 Date of lssue: 14-dur-2021
" 600.001 g S00.001 g 2 Certificate Number: 211220 Cafibratian Oua Date: 01 -Jun-2032

Remarks
O As Found
FACT adustment funclicnality activaled
- Equipmeant condition: Good
* psLen MNext calbration according 1o cusiomar's procedure
Calibration data not decide by calibration laboralory
} P . o, e For improved hegibdty of the grap End of Accredibed Sectian

anly ncreasng measreman pants
a0 Bhown S MRSSLTIMAN] PO
‘close o zerm ane rot displayed.

The information below and any aftachments 1o this calibration certifcate ane nal pat of the accredited calibrasan

]
£
2

Cabration Ponts jg]

The uncertanty stated is 1he expanded uncerainty at calration cbiained by mulliplying the standard combined uncanainty by the
cowarage tactar k - which can ba larger than 2 sccording 1o EURAMET cg-18. The value of he measurand lies within the assigned range
of values with & probability of spproximately 95%.

The wser is respansile far maintaining enviranmental conditions and the settings of the weighing instrumant when It was calibratec

St Versan: 1230258 ©WETTLER TOLEDD Paged4 of §

Botwans Version: 1250268 ENETTLER TOLEDD Page 3al 5

Papert Versior: 7.16.13 Th e ana may not be
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