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TECHHGLGCGY PROMOTION ASSOCTATION (THAILAND-JAD AR
CORPORAFL SERVICES 3 EQUIPMENT CALIGR AT1ON WD TEITING SERVICES
BRI PATTANAKARN ROAD 301 15, SUANL AN, SLANL DANG BANGROE JU250
TR (W37 0F- 300020 FAN, 0-27 |6t

KSC-TIEI-TIS170258
CALIBRATION (003

Ceri.No,: 23CHO844
s s 2 Page.: 1of 2
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Modet : LAGQUA-PH1300
Serial No. BOBDOO12
12 No. ; ins-LAB-028
Condition As-Received: Usad ltem
Received Date ; 31 October 2023
Calibration Daie : 01 November 2023
Reference : 2310-084300-7
Submitted by : Thai Environmental Technic Limited
1/8 Soi Ramkhamhaang 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Calibration Place: Laboratory {Thai Environment Technic Limited)}
Ambient Temperature : (254 - 242} °C
Relative Humidity : (69.3 - 66.7) %
Calibration Procedure : in - house method
~ CP-0OCH?2 by direct measurament with siandard
voltage calibrator and direct measurement
with certified reference material {CRM)
Calibrated by : Khit Ruftanaprapachai
Approved by S@Zﬂ“ l/
; Approved Signétory
{v") Saithip Meangmai
{ }Warakorn Lerngagirakul
{ }Ponpan Paipim
Issue Date : 10 November 2023
The Uncertpinties are for & comfidence probability of approximately 95%
This germiiieare moy ool be rpepdueed oaer dkan ik excent wil the wiEng weiiton
Approveal of the zad of Carporsie Services 30 Baynapmenl Caitbmation and Tesiing Servives,
A O0EG4S



Condition of this calibration result
1. Reference Siandard Instrument ;-

Instrument Serial No, ID No. Cert. No.
1} Document Process Calibrator 43180066 130RC082 23E1284
2} Digital Thermometer - 130RCO18 2371595

This certification is traceable to the International System of Unit mainta
- Technology Promgction Associgtion {Thaitand - Japan)

2. Certified Reference Materials

Ceri. No.:
Page.:

23CHDGB44
2of2

Due Datg

10 Apr 2024
13 Sep 2024

ined through:-

1 The measurement resulls are fraceable 1o 51 through CPA chem Lid.,

ANSI-ASC MNational Accreditation Board, Accradited No, AR-1835
Exp. date
20 Jun 2024
01 Gt 2025
01 Jan 2024
01 Gct 2024
19 Mov 2023

Buffer Sotution Manufacturer Lot No.
pH 1.6792 CPA chem B2331%
pH 4.008 CPA chem 931958
nH 6.865 CRA cham 788996
pH 81581 CPA chem 2931960
*pH 12.45 Hach Lenge GmbH 02802

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH {1.7,4,7,10}

Unit Under Nominai | Standard ) Uncertainty of | Coverage
) 3 Actual Reading
Calibration Value Voltage Measurement factor
Input {tmVy} k
pH mV my pH
pH Meter 1.680 314.73 3147 1.680 0.058 200
S/N.: BDGDOOT2 4.000 177.48 177.4 4.000 t.058 2,00
5.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.0 8.180 0.058 2.00
10.000 -177.48 -177 .4 10.000 0.058 2.00
Function : pH Measuremsani
Performing four buffers standard curve by using buffer nominal pH {1.7,4,7,8)
Unii Under Standard pH Actual pH Actual mV|  Uncertainty of Coverage
Calibration Buffer Solution Reading { Reading ! pH measurement factor
(mV}) () K
pH Electrode 1.679 1.686 296.3 0.0071 213
SN 9X3D0537 4.008 3.982 1581 0.0089 225
6.865 £.845 -10.1 0.015 2.20
9181 8.138 -143.9 9.014 2.00
*12.45 12,427 -335.9 0.056 2.00

Remark: * : Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a standard uncertainty multipiied by a coverage

factor &, providing a level of confidence of approximately 85 %.
-allo-

iy

a 1188741



Certificate of Calibration

Hlieation BoET

Equipment: SPECTROPHOTOMETER Certificate No., C0B6230177
Model: Spectroquant Prove 100 Issued Daie: 02 May 2023
Serial No. (or ID.): 1818111041 Job No.: K8PRZ306580
Manufacturer: Merck Page: 1 of 3
Conditior, In Condition

Customer: Thai Environmental Technic Limited

1/6 Sci Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung, Bangkok 10240 Thailand

Environment Condition: Temperature 277 C * 0.3 °C
Humidity 5.5 %RH + 1.7 Y%RH
Calibration Place: Thai Environmental Technic Limited { Laboratory )

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung. Bangkok 10240 Thalland

Calibration By: Mr.Siwapan Srijan

Calibration Date: 02 May 2023

The Method used: In house method, CAL-Wi-24, base on ASTM E 275-08 and ASTM E 387-04
Tracezbility: This certificate Is traceable o the CRM maintained by National Institute of Standards and

Technoiogy (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 105931 and 105888
The standard for Photomelric Certificate No. 105840
The standard for Stray light Ceriificate No. 101040

-, -

- %m::-r% (F“_r -~ E&, A

. AN

{hr. Siwapan Srijan) {Mr. Nitinun Srihawan)
Perscen in charge Authorized signatory

Thiz certificate is issved the units of measurement according to the Internaiionat System of Units (S, it provides tracesnility of meastrament to international or
nallznal standsrd or other recognized national standard laboraleries,

The measuremeant uncartainty siated & the expanded uncatalnly which is obtalned from the standard uncertainty mulliplied by the coverage Tactor (k=2) to
provids a leval of confidence of approximataly 95%. 1t is detarmnined in accordance with the Guide to Sxpression of Uncertainty in Maasurement (GUM).

These resulis may be affected by deviations from specified conditions. The resulis relate only o the lems lasted. callbreted or sampfed, Tha repast shalf not be
reproducad except in full without appraval of CKEH Technolagy Lirmitad,
258y Mals g wnulall $9dm
C#EH Technoiogy Limlged
2533 MAFYIN TR LR TS SR MRS 10260

2532 Sukhumvit Road. Bangehak, Phrakharong, Bangkok <0260
Phone: +65 283% 7200 Emaill: infd caliorafond@dksh.cam  Website: wwaw kb comiscienzific. thailand

Dalivering Growth - i1 Asia and Bevond, CAL-FIM-COB-15: 12 Sep 2022



Ceriificate No.: COB230177 Page 2 of 3

Calibration Resuits:
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm

Standard Wavslengti Unit Undsr Calibration Correctlon Uncartainty
418.48 4188 -0.42 0.13
536.90 536.8 .10 0.13
637.94 6381 -0.16 0,13
748.26 748.3 -0.02 0.13
BO7.6 807.0 0.18 0.13

Photomaelric Accuracy {Absorbance)

Wavslength Standard absorbance Unlt Under Calibration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
0.5880 0.591 -0.0020 0.0045
420 nm
0.7604 0.762 -0.00186 0.0045
1.0241 1.028 -(3.0039 1.0045
0.0000 (.000 0.0000 0.0045
0.5782 0,579 -0,0008 0.0045
440 nm
0.7430 0.745 -0.0020 0.0045
1.0016 1.005 -0.0034 0.0045
0.0000 3.000 0.0000 0.0045
0.5283 0.530 Loy 0.0045
465 nm
0.6854 (.6es -0.0026 0.0045
0.,9509 0,953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.5458 .0007 0.0045
54€.1 nm
0.6844 3.694 {3.0004 0.0045
0.9965 (1.896 0.0005 0.0045
0.0000 ¢.000 03.0000 ¢.0045
0.5837 0.682 0.0017 (.0045
5380 nm
0.7223 0.721 0.0013 0.0045
1.0035 1.091 0.0025 0.0045
1,0000 ' 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6800 0.689 0.0010 0,0045
1.0862 1.085 0.0012 D.0045

e Bimdaiow ia T ia dids

DKSH Technology Limled

2333 DU WIS L NS TEE Haoeraewas 10260

2433 Sukhumvit Road, Bangenak, P hrakhanong, Bangkok 10260

Phamne: 766 2832 7000 Emait info.calibration@dish.com  Websitc: sy, dksh comiscentific-theiland

Defivering Growth - in Asia aind Bayend, CAL-FM-CO8-15: 12 Sap 2022



Certificate Mo, CO623M77 Page dof 3

Calibration Results:
Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength {nm) UUG: Transmission (%T) Absorbance (A)
391.94 +-0.11 nm 391.9 1.13 1.047

* Calibration Marked " Not TIS! Accredited " in this Certificate have been included for completeness,

The End of Certificate

vt fnladhar e TRTab 4

BHSH Teuhnology Limited

ZEIE DULFTAT LT T 1N TS ATAMHU RS SOE60

25633 Sudhumyit Rowd, Bangehak, Pnrakhanong, Bangkok 40250

Pnons: +E6 2628 7000 Emall: infocalibrationddkeh.com  Websde, way 2ksh cormsuienifin-thailaa d

Dalivering Growh - in Asia and Beyond.

CAL-FM-CO6-15: 12 Sep 2022
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@ufflueu: KSPR2306590
wimatasfio; SPECTROPHOTOMETER ‘EZu: Spectroquant Prove 100 yneaIAdey 1818111041

maadgay (5u) §9I0RAY (a4)
02 May 2023 TUENITNTINTR 02 May 2023 VHLLR
Und | Taing g | ludna
General
O 1, FWANYSOleTa -
] 2 AREDA ( eladanne, Andlu-uanadas) =
0 3. @ in - 1iln wAdae (On-OFf Swicth) O
3 4. IJ_Nﬂﬂ (Keypad) O
O 5 198 (Display, Sereen Contrast) O
Spectrophoiometer
1 . 6.  usvslvvn (Battery Backup) >= 2.5 VDC ] ]
| n 7 FNBILANAINEIAEL {Wavelength Control) ! .
N 8. ArmuIRAY (Wavelength Check) 1
0 ] 9 U iana (UV < 3,000 houn) [l O
0 10, uuavriuilanas (Visible < 5,000 hour) 7 169 Hours
] ] 1. fadisvaiudingte (Carousel Module) ] O
PH Meter and Conductivily Meter
I ! 12.  &dainsm { Electrode and Connection Cable ) M O
| M 13, sweud1sasatsiu Electrode (Level KCH) m [
| ] 14, shilafiuane Electrode (Dust Protection Hood) | O
'H 0 15, anduddaingm {Stand) 0 !
Turbidimeter
. . 16, anauaufidiga (No Sample) o 0
| [ 17, seunisdavEemaEs (>= 2.5 ThAu 3.0) M |
Automatic titrator
O O 18, &1 Piston Burettes O |
1 1 19, Function Rinsing and Dosing O 0
| . 20, szuvadigansussgUnnilssnay O |
LR aN U

Mr.Siwapan Srijan

Service Enginesr

wist Randioy wmalulad <nris

DKSH Teshnology Limied

253 QUL MU e ST AR 0260

2933 Zukhumyit Read, Bangehat, Phrakhanong, Bangkek 10260

Phone: +88 2638 FOCO  Ereail nfo.caibrationfdkstcom  Webshe: wa dksh comizcientfiothaiand

Delivering Growin - in Asla and Beyond, CAL-FIM-R31-03: 20 Jul 2023



Certificate of Calibrat

D SPR24GZO0ET-9

Certificate Number

Custormer

Sung, Bangkok 10

METROLOGY SYSTER (1]

© Thal Ervisonmenial Tec

p

AESRR (T InR

VB Bai Ramkhamhasng 145, Khwaeng Sap!

Thaiand.

ion

IAILAND ) €6, LTD.

Page : 1 of

-
i

an Siung, Khal Saphan

Equipment Name 0 Metar
Manufacturer Horibe
hiodel OM-71G
Sarial Number DYaJ0013
) 1D, Number Ne.08
Environmental Conditions
s Ambient Temperature 2n 0t 2°C Received Date P G7 Feb 2024
Relative Humidity D O50% T15% Calibration Date OB Feb 2024
Location of Caiibration in-Lak Recommend Due Datle o {49 Feb 2025
i Calibration Procedure in-House dMethod Date of issue 10 Feb 2024
e,
5
o Mathod of Calibration
-
b This certiies thet the stove instrument was calibrated in complizncs with the calibration syztem
4 requirgment of ISOAEC 17025:2517 in accordance with relerence procedure. Siandards uged o perform
e

this calibration are certifisd by to NIST or paulvalent, National imetrelogy institute, Naturat physical constants,
consensus standards. The {esuaiﬁgﬁprieﬂ=.%reiﬁ appiy only to the calibration of the ftem desoribed above as
receiver. Our decision ruls is 1o coniact the customer § the tam pass and Tad cslibration when the resuliz
inclide the uncedaintes and the customer must determing If the rasulis raeis thelr needs.

Tha cafpration certificate shall not ha reproduced except nfull withodt writtan approval of 5F Melrology

Systemn {Thailand}

: " -

i »“‘I

5 , \ « xéi'/;

Calibrated by @ Mr.Sarawut Kiitma Approved by M
Calivration Officer { Br.¥Yodyaém Chansang )
\ Authorized Signaiory

SF-Fha-Dd-threv D



b LT,

Calibration Report

Certificate Numbsr  © SPR40I00G7-@ Page 12 of 3

e

SE b
Ez iy

b e

e

Raference Standards
|

Equipment Name Model Serial No. i Cerlificaie No. | Due. Date

Ry

]

L
i

Y
54

{
Zaro Unygen Solution BirD40 o Lorswozr-2z | 21531 27 Mar 2028

TR,
Fidk

Traceabilily
This cerification is tracezbie 1o the International Svstem of Unit mairtainad at
HANNA - Hanng Instrumenis {Thaiiand) Ligl.

SE-FMR04-15 rov,



METROLOGY STYSTERM ( TRIARLANE j 6., 0758,

ration

Hesult or Cali

3
Cortificate Number | 3PR24020087-8 Pane : 3 of 3
e Function © Dissoived Oxrygen Permanance Test it s regfl
e Actual Uyc - Urceriainty
o o Errey L
Stardard Raading )
i 0.00 0.00 (.00 0.13
8.24 7.83 -0.43 0.13
e
4
Ngta :

The result of catibraiion was found acourate as show on e and wlace of calibration only.

i Thiz Ceriificais i3 not cenified for any commercial iransaction,

weasurement Uncertainty
fe repoeited uncertainty of measurement is lhe sxpanded uncearainty obisined by mioltiplyving the

- siandard upceriainly with the coverags facior k = 2.00, providing 2 lsvel of confidence approximately 25%

~ =nd of Ceriificate -

RE—FM-1d-18 A (G
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THOLOGY PROMOTION AFSOCIATION (THALAND-JAPAN) S
= L
CORPORATE SERVICES 3: RQUMMENT CALTERATION AND TESIENG SRBVIoHS ,ﬁ\
534/ PATTANAKARN BOAT 301 15 SUANMLUANY, SUANLL ANG BANGEOI 10255 AR - i
. REC-TISWTI3 TRES
TEL, 0-2717-3000-2¢  FAXM, 027190484 CALIER AT §008
Cerf.No.: ZIMEI18D
Fage.:. 103
£ L5 £ .é.“ E‘ E‘\ iz
CEEED ol -
ertificate of Calbibration

Equipment :

Electronic Balance

Manufaciurer : fiettler Toledo
Bodel : ABZ04
Serial MNo. 1116382227

ID Mo. :

TET.LAB BALD

Thai Environmental Technic Limited
1/6 Soi Ramichamhaeng 145,
KFhwaeng/Khet Saphan Sung,
Bangkok 10240

Submitted hy :

Location Balance Room

10 April 2023
11 April 2023
15 ‘Cto 40 G
30 % io 90 %

Recetved order: -
Calibration Data :

Ambient Temperature :

Refative Humidity :

Cafibrated by : Khit Ruttanaprapachai

méfﬁm. :
Approved Signatory

Approved by !

{ YyPornthippa Tarmeyskul
{ ) Males Butkruea
{ ) Suwit lmjal

Isstie Date : 25 April 2023

The Hneeriainties are for & confidence prebehility of appraximately 5%

Thiz certificaie may ol be peproduced stber tizn in o, except with e prior writss

g Servises.

Appraval of g keed of Cnrpevais Servicss 30 BEquipinent Culibrallon Ao Tes

e
gy



Equipment : Electronic Balancs Cert.No.: 23MM180
Condition As-Received : ifsed Hem Page: 2 of 3
Reference 2304-01460C-12 '

Procedure used -

¥ Callbration were conducted using in-house calibration procedure CP-0B01 according o direct

+ measuremeant method against standard weight.

¥ Condition of this resuilt of caithration

1. Referance standard instruments:-
Instruments Model Seriai No. D No. Test report Mo, Due date

1} Standard Weight Set (E2) 15884 24053 TORCO07 MB-0010-22 20 Jan 2024
4 2. This certificate is valid only to the ttem caiibrated on dale and place of catibration.

;7 30 This result of calibration was made on reqguesied at the point specified by customer,

4, This certiiicate is not cerdified for any commercial transaction.

% 5. This certification is traceable to the International Syster of Linit.

». Result of galibration { ) Without Adjustment  { * ) After Adjustment by External Calibration

Y
T gn

B

L' Range capacity : 0 g to 210 g Resolufion 0.0001 g
5 Before Adjustment :
o Balance : Measurement Coverage
': Applled Weight Reading Correction Uncertainty  Factor
(g) (g) (g} (tmg) (k)
100 99,0982 +.0018 018 2.00 :
200 199.986% +3.00635 0.28 2.00 é'%
After Adjustment : o
1. Betermination_of the standard deviation of weighing machine {n=10}
: Applied Weight Siandard Deviation
{9} of Reading (g)
100 0.00007
200 0.00007

o

R R el
LT el L R T

a 1158433



Equipment . Electronic Balance CartMo.: 230MI1B0
Condition As-Recelved :  Used item FPage: 3 of 8
Reference ! 2304-01480C-12 - -
Result of calibration 2 3 3 B "
o 2. Effect of off center loading y L= 1%‘ £
A mass of 100 g was placed to varlous posiion on the pan. 2 : > ! / M@;@A\
0 The weighing machine reading ervor obtatned Ts given in the table Front Feont Front
Maximum difference between -
Posktion 1 Posiiion 2 Position 2 Position 4 Pasition 5 off-center and central loading »~
(g) (g} (g) (g) (9) (g)
-0.0002 -0.0002 -0.0003 -0.0003 ~0.0002 C.0001 o
- 3. Beparture from nominal value ;
": Balance Measurement Coverage
‘ Applied Weighi Reading Gorrection Lncertainty Facior o
(g} (g) (g} (£mg) (k)
o, Unload 0.0000 3.0000 014 2.11
_:;i.}_ 0.01 0.0100 0.0000 0.14 211
v 0.1 0.1001 -0.0001 0.14 2.11 o
0.5 0.5000 0.0000 0.14 2.11 :
) 1 1.0001 0.0001 0.14 2.1
i 5 5.0000 0.0000 0.14 2.11
10 9.9949 +0.0001 0.14 211
25 24,9896 +0.0002 Q.15 207
50 45.9996 +0.0002 0.16 2.05
100 £9.9929 +0.0001 0.8 2.0
= 200 2000006 0.0000 0.29 2.00

The reported uncerainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k|, providing a leve! of confidence of approximately 85 %.

L
el o

~0Qo-







TRCHMNGLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN] ;ﬁgjﬁgf;
CORPORASTE SFRVICES %: EQUIPMENT CALIBRATION AND VESTING SERVICES %7/ 2—uy

cTlih e e . . . e e e arm T b . i W ; M
5240 PATTANALARN ROAD 30018, SUANLLANG, SUARLITANG FANGROE (0sh Ml o ik
NEC-TISETIBT02E

TCL. 0-2720-3000-20 FAX, 027 1403 CALIBRATICH S004

Ceri. No.: Z3TMET3
Page: 1of3

Certificate of Calibration

Egquipment : BOD Incubator

Manufacturer : Accupius

Model : i250

Serial No. : {3408-0115-0008

1D No. : TET.LAB.BODCS

Submitied by : Thal Environmenital Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkalc 10240

Location : Laburatory {Thai Environmental Technic Limited)
Received Order : 10 April 2023
Catibration Date : 11 April 2023
Ambient Temperature : (28+10)°C
Relative Humidity : (B0 +£30) %
Calthrated by ! Khit Ruttanaprapachai
3
Approved by :ﬁﬁ& -

Approved Signatory
{ )} Pomthippa Tameyakul
{ /) Malee Butkruea
{ ) Suwt Imja

issue Date : 25 April 2023

The Uncertatities ave for o cenfidence probubility of spproximately Y5%

Tiais cantificals may sou Le reproduced oo then in Fufl, excepr with: the origr weitien

Approvel of tbe bead of {oiporste Sereioes 3 Thia prasnt Culibrason and Traing Services.

A {53455



- - Result of Calibration -

.. Equipment:

: BOD Incubator
' Condition As-Received :  Used item
Reference : 2304-01460C-2

Procedure Used -

Cert. No.:

23TME73

Page: 2 0of 3

Calibration were conducted using calibration procedure CP-QT02 according fo direct measurement
. method with Data Acquisition which connacted with Resistance Temperature Detector { RTD ).

The temperature scale used was based on [TS-00,

" Condition of this resuit of calibration

- 1. Reference standard instrument:-

Serial No. Ce

MYS70137 11

Instrument
1) Data Acguisition

Madel
349724

ri. No.
22L.M8a3

© 2. This certificate is valid only o the item calibrated on date and place of calibration.

; 3. This certification is traceabls to the International System of Unit.
(") Without Adjustment
Temperature Source

“ Function of UUC* :

Bue Date
07 Jub 2023

' Fresh air setting : Not Available

Environment during calibration

FUET T Beginning Finished
Temp. [ °C ) 25 o6
{ REL.Humid. { % ) 51 54
2 4 AC Suppiy ( Voit ) 221 221
A @] a .
! 8 o Position : Ref. Stc.!.
g % D No.:
g | 8 1| 1818RTDO1
o L 2 ]le-1eRii
W T / 8| 1818RTOOS
¥ : o #o 4 [ 1818RTD-04
= T o - R A S
3] iB-1BRTD-0G
e TR Sag e
Prebe Installation Details : Dimension of Chamber : & _...22"1 BRTDGS
a s 0 o 5= 048 m 9 (ref) 18-18RTD-09 |
b= 10 om W = 050 m
c= 0 om H = 1.1 m
Capacity = 026 '

a 1158205



Equipment ; BOD Incubator Cert. No.: 22TWE73

Condition As-Received : ised ltem Page: 30of 3
" Referance : 2304-014600C-2
- Resuit of Catlibration :- { *} Without Adjustment
Function of UUC™ ; Temperature Sourcs
" Fresh air setting Not Available
Calibration HUCH UG Temperature Temperature Qveraif |Ceoverage
Poing Setting | Reading stability uniformity Variation| Factor
("G} (°C) { (°C) {+°C) ("¢} e k
200 12.8 19.7 0.54 0.37 1.1 2
Calibration Measured Temperature { "G ) )
; v Uncertainty
Pgint Position
{"C) 1 2 3 4 5 G 7 8 9 (ref.) (£°C)
20.0 20121 | 20227 | 19.883 § 20.088 | 19.992 | 19.953 § 19.935 | 19.8914 | 20.048 0.72

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

. Temperature stability : One-haif of ihe greatest maximum difference of measured tempsrature at any cne sensor.

. Temperature uniformity : The maximum difference of measured fermparatures at any sensors and the measured

temperaturs at the reference location which are observed at the same time or at as close an obsarvation time as
possible to determine the temperature pattern or homogeneily within the chamber under steady-slale conditions.

-+ Overall Variation : The Difference of the maximur and minimum measured termperatures throughout observation.

JUc* : Unit Under Calibration

" Note : The reported uncertainty of measurement was included stabiilly and exciuded uniformity .

The reporled uncertainty of measurement was based cn a standard uncertainty multiplied Dy a coverage

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

~go-

%%

a 1158204






TR §-2717-5000- 28

o %r P I
o e R £
S RELROEY

Eguinmentt
Bianufacturar

Hicdsl ;

Sarial Mo, :

(3 Mo

Condition As-Recelved:
Received Bate ;
Calibration Date ;
Heference :

Submiited by

Calibration Plage :

Amblernt Temparatise :
Relative Humidity :
Catibration Procedure !

Caithrated by ¢

Approved by .

f‘/}: Saithip Meangmal
{ ) Warakom LemgagiaRul
i 1Ponpen Paeipin

L

lesue Dol

53U PATTVANARARN ROAD S0F 15, SULANL DANG, SUANLUANG HANGIOK wail
FAX, D-I7iw-a48

e I 5 A i 588 g i e e 4 s s e e e
Lt
= L
P IR SNE A T Al STy el
IABROMIIATINN (THAS z:,;r T
Frir s vrd
CAT T ATHIN AND T Ey W =
L AFAFEATE LN RSIEE ,:: Py b
G =

A &
Yk, [ n‘\\;‘

LALIBRATION B84

220HCAUS
1of3

Gerd Mo
Page

Spectrophotometsr
Paruin Eimar
Lambds 385

IEEKS042209

Used ftam

18 Avgust 2023
12 August 2023
23083-0485CC-1

Thal Environmental Technic Limited

16 Soif Ramkhamhseng 1485,

Khwaeng/Mhet Saphan Sung,

Rangkok 10240

Laboratory {Tha! Environment Technis Limited)
{255-28.3;°C {On-Sie)

(57.8-5068 ;% (OnSie)

In - house methed

CP-OCHS esed on ASTR E 275-07

Lnehit Promiprat

%\iﬁh fjﬁ;ﬁ

Approvad Signalory

2¢ August 2023

ity of apprawinaely 55%
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Gert. No, : 23CH049£";-
Page: 20of3
Condition of calibratlon result
1. Reference Standard Materiat
f Material SerialNo.  Certificate No. Due date
1. Absorbance Standard set 8331 105930 28 Sep 2024 i
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelsngth Standsrd sst 8418 1003408 25 Mar 2624
4. Steay Light Standsrd set 8449 108963 01 Feb 2025 €
2 “i'his certifiate s valid only to the ftem calibrated on date and place of calibration. y
3. This cerificate Is iraceable to the Intermational System of Unil maintained through ; :
X - Starna Scientific Lid
4. Speciral BandWidth - 1 nm
Scan Spesd ! 30 nrmfrmin
_ Calibration Resuits : without adjustment
\ YWavelength Accuracy
Certified Values Uncertainty of Coverags
- UUC Reading e
of Reference Material Measurement Fagior
{nm) {nm) (nm) K
': 418,53 418.54 612 2.00
- 536.52 536,13 0.12 2.00
636,00 537.64 0.14 205 |
:‘ 684.50 | 534.49 013 2,00
879.41 879.42 0.12 2.00

a 1178586
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Eslibration Resuits | without adjustiment

Protomeitio Aoouraoy

PWavelength Gertified Vaiues incertainty of | Coversge
LI Reading
of Referance Matsrial Messurement Fagtior
£rnis {ADs} fAbe { RAbs } k
Zero 00000 0.0028 200
5742 15839 4.0031 200
A20.5
07510 07484 40031 2.0
1.6853 10877 {3.0033 2,00
Zaro ~0.0004 0.0028 200
0.5224 (.5208 0.0028 2.00
5461
0.62868 0.6832 3.0028 2.00
0.8837 0.98214 3.0028 2.00
Zero .00 {.0328 2.00
0.5307 0.5275 (.0028 2.00
B350
0.6832 a.e21 3.6028 2.00 -
(.9886 0.85851 0.0028 2.00 ¥
Stray Light
¥ Btraybight at
Feadingat 280,74 vmd 6.01 nm
I60.74 nm 2 6.7
Abe 2.0488
%T 0,895%
{ Remark
:3- - Each ndividual fitter is measured sgaingt the emply Fier holder (Blank) Used io zero the specirophotometer
- The Potassium Dichromate filed colls are messuwrad against a Perchiods acld blanic,
- Cutoif wavelsngth of sfray light rafersnce matsris! {(Potessium odide) e wavelength 28074 pn 2 011 nim jj
~ Result = Fags, I Absorbance = 2.00 Abs snd Transmission «< 1.0 %7 st Wavelsngih 2BO74A ne x BT o
E ~ ¢ Nobl NSO-ONSC Accredited

The reported uncstiainty of measurement was based on & sisndard uncestalniy moltiphied by a coverage

faciar i | providing a fevel of confidence of approximately 95 %.

=0E0~
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FSA 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : u3sw Wallafswindaslng Date Tested: 29-n.21.-66
ChTale] Recommendation Recertification
Address :  1/6 afausineuie 145, Period 8 Months
wEHTWIUGY, wadAzWugy, Recertification Due: 28-41.m.-67
ATV 10240 TH Date Last Certified: 30-1i.m.-66
User Name: ant Aadfidnd uinseis Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@iet1995.com E-mail: thonesource@gmail.com

ketsarin.c@iei1995.com

CONFIGURATION TESTED
MODEL
AAnalyst 100

TEST STANDARD USED
Copper

Filter 0.2 %

SERIAL NUMBER SOFTWARE
04050110503 AA Winlab 3.2
PART NUMBER

N9300183

MGO-057

Page 1 of 4

THOME SOURCE Co. Lig. 233119, T.Ladsawal, ALam Luk Ka, Pathurm Thani 12150, Thailand




5@“5'"’ b"q-
C_@%} MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

FSR 1214

SERIAL NUMBER 04050110503 DATE TESTED 29-n.81.-66
1. OPTIC CHECKS
A. Optical afignment condition {if necessary)
B. Condition of Mirrors,Lenses etc.{if necessary)
C. D2, HCL beam adjust (if necessary) D
2. GAS SYSTEM CHECKS
A Leak test all infernal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system { safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdo + 0.2 Vde +5.02 Vde
+11.50 Vde + 0.2 Vde +11.46 Vde
+ 15.00 Ydc £ 1.0 Vdc +14.99 Vde
- 15.00 Vdc + 1.0 Vde -15.06 Vdc
+ 35.00 Vde + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A Zn Lampwavelength 213.8 nm + 0.3 nm. 213.83 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 23182 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.87 nem.
Page 2 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawal. A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1214

MAINTENANCE REPORT
\%Fo' ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-1.L.-66

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter chacks with Copper {324.8 nm}
Neutral Density Filter 0.2 £ 10% 0.180 0.174 Abs.

B. AA Baseline noise test with Copper {324.8 nm)

Integration time = (.5 seconds
Reaplicates = 99 limes
Standard Deviation < 0.001 (.01

(. Flame sensitivity with Copper {324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer > 0.25 0.275 Abs.
%RSD <03 0.20 %
Measured Characteristic Concentration ; 0.080 mg/L
Page 3cid

TH ONE SCURCE Ce. Ltd. 33/119, T Ladsawai, A.Lam Luk Ka, Paiheem Thani 121504, Thailand



FSH 1214

f‘t\“—;‘, fwﬂ%
4D MAINTENANCE REPORT
Speed
= ATOMIC ABSORPTION SPECTROPHOTCOMETER MODEL
AAnatyst 100
SERIAL NUMBER 04050110503 DATE TESTED 28-n.81.-66
Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
| does not maet

This ceriificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SQURCE CO,, LTD.

Wx' o

( Krungchai Treevichien )i

Customer Support Engineer

Page 4 of 4
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Metlhicd Name:
MelLkheod Description:

G101 72002
Techrigue:
Wavelenogta:

Lamp Jurrant:
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intensity

Current Wavelength: 214.90

Peak Wavelength: 213.83

213.9¢

Wavelength {nm)

Paags 1



Intensity

Current Wavelength: 233.00

ok —

Peak Wavelength: 231,92

#J \\‘\\
: e ‘\\ : \
. N _,."'
- \ /
T J.-r’:
. .. s
i \"\ _.ff
\\L/,
- : :

231.00 232.00

Wavelength (nm)

Fage 3




Intensity

N I

Current Wavelength: 325.80

Peak Wavelength: 324.87

323.80

' I
324.80

Wavelength {nm)




Method HName: Cubpem
Method Descriptiorn: Cu

Date: 03/01/72002
Technique: Fiame
Wavelength: 324.8 om
Lamp Currenz: 15

Zzmple Infc File: Tatitlied

Slement: Cu Seq. MNo.: 3
Z2ample 1D: Calik 2lank

J
't
i}

SlrndCong
mg /L 81
-0

SampleCono
mg /L

T

-0
-1

] OR[N b e D)

8 —-0.012  11:3Z:12
3 -J.01z 11:34:Zc¢
10 -0.0i2 11:32:38
Mean: 0.0l
50 5.Go0
HRSD: 3.35
Auto-zevo performed.

Element:
Samgle To:

No.: 4

wil,

—9.0
-0,
_q.n0

Element: Cu

Calibraticn Eguation: #derc incsrospt: Nonlinsar
Siit Width: G070 nm
Cnergy: 74
Zesults Dera Sct:
AS Loc LR Date: 01/701/20C02

koo
gnali

L0110 13
d11
L0111
G111

Time

13033
131:30:46
1i:32:00
11:21:14
11:21:Z28
11:31:43
11:31:57

Elr

StndCons
ngf L i

Sampiailone
# me /L

1 0.

EBElnkTorr  Time

gazl
273 11:3
L2750 1]

.274

b= 0,214 :
& .27 11:34:232
N O.727Th 0 11:34:37
g J.275  11:34:50
S 3.274 i1:35:24
1 IR 1 I
Mean D.2Th
AN D.0o1
EERE 0,230



Perkini!oro”

B ihie Retier

WO-W0O-0247 16885/

MAINTENANCE REPORT AND TEST CERTIFICATE

CPTIMA 8000

Customer: 1Sdn mataianadaning

6w

Date Tested:
Recommendation Recertification

September 29, 2023

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1110
Mixed standard /100

CUSTOMER SUPPLIED
2 % HNO3
10 %% HNO3

Address 1 16 Tous 13NN 145 Period 6 Months
' HURNAZWIUTY aT=1ue Recertification Due: March 28, 2024

DIANHIHINAT 10240 Date Last Certified: April 3, 2023

User Name: Khun Nattapong Visit Number: 2of2

Phone: 02-3737799 PetkinElmer Phone: 02-718-8420 ext 2032

Fax: PerkinEimer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

CPTIMA 8000 078513100240

310

CALIERATION NUMBER

PART NUMBER
N0G9-1579

NS30-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1af4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10313, Thailand



WO-W0O-02471685/

L

(EEN et

Periin®

For $he Bether

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 28, 2023

1. MECHANICAI CHECKS
A, Inspect and clean all fans and filters,

o
=

oS Hoiio|lo
s ~

~

B. Inspect and replace as necassary, all torch companents inctuding the RF coil.

S

C. Inspect alt tubing for sign of cdlacking or leaking.

B Adjust water and gas pressure reguiator setfings.

~

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrumeant.

2. OPTICAL CHECKS

-~

A Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

HIEH
S

-

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A, Perform preventive maintenance on chiller, K

)8

B. Flush out the chiller every six maonths. K

4. PERFORMANCE CHECKS

N

A, Torch View Alignment.

HiH
-

8. Wavelength Calibration.

Page 2 of4

PerkinEler Ltd. 200 Soi 17, Rama 9 Road. Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Perkin

Zigr e Better

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-WO-0247 1685/

OPTIMA 8000
SERIAL NUMBER : (7881310024C DATE TESTED : Seplember 28, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.698 nm = 0.008 0.00702

Ni  231.604 nm = 0.011 000780

NI 341.476 nm <015 0.01182
Spectral Resolution : VIS Ba 455.403 nm = 0020 0.01500
Precision

Zn 206.260 nm % RSO <1.0 0.60

Mg 280.271 nm % RSO <10 0.36

Mg 285.213 nm % RSD <10 0.67

Ba 455403 nm % RSD <1.0 0.72
Detection Limits : Axial As 193.696 nm SO ppb 1.11

Se 196.026 nm 3(S0) ppb 7,98

Tl 190,801 nm 3(8D) ppb 0.05

Ph 220.353 nm 3(5D) ppb 3.67
BDetection Limits : Radial As 193.896 nm 3(50) ppb 0.28

Zn 213857 nm 350} pph .83

Mn 257.810 nm 3(SD} ppb 0.07

La 379478 nm (50 pph 1.88

Ba 455.403 nm (80 ppb 0.08

Ba 493.408nm 3{8D) ppb 0.12
BEC ; Axial {IBX10001IS-1B)  Mn 257.610 nm =30 ppb 15.70
BEC : Radial {IB X 1000)8-1B)  Mn 257.810 nm = 30 ppb 2389

Page 3of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwany Bangkapl. Khet Huay Kwang, Bangkok 10310, Thailand



% WO-WO-0247 1885/

A

FPerkini::

Fpr the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07881310024C DATE TESTED : September 28, 2023

Remarks :
Commissioning follow as commissioning performance sheets,

This is to certify that the above tests have been perfomed and the configuration testeg

meets
l:l dogs not meet

the PerkinElmer Specifications listad on this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,
including warranty terms.

Service DepartmeptPerkinEimer Ltd.
— O
SN HD WWWM

{ tohan Promiumda )

Auvthorized Represantative ;

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



ParkinElmer Truld

i Atomic Spectroscopy Standard

| Certificate of Analysis

PerkinBhmer HNumber:  NO300221
Description: Instrument Caiibration Standard 4
Matrix: 5% HNC,
. Cectificetion Date:  MAT = = an
Lot Mumber: B84 BOCRY 1 :
Expiratior Dabe: Ngy 3 G ,2[!23
* instrumenial Analyzis using IOF Spectiometen
Anafyte  Labeled Weaguared SEM Anzlvie L.abeoled Keasured SR

As 190 gt S8 Lgfmb 2403 Po 9.0 pgfml 420 uoimi 3128

kil 106} ugimb 284 pofml. 3158 Se 50.0 Lgiml A28 ugimb 3145

il A0.0 ugi 500 pmd 2105

* - indiestes MIST SRM - irdcates SRR fwher NIET SRM B no avallablel

Referenoe Multh Lol 87-1868CR, 1-177Y ], 54-134CR

Rafer to side 2 for details of certification.

el

Baiances sre calibratad with wWeighi sets fraceabia to TIST.
e gueranlas thal of PEnEreT Tl Atamic Speclroscopy Slandards ere vlskiz anl acturae © 20 i of verified
concentation wilit e expraion date, provided the signdandes are hep tighlly canpesd and stored under normia) taboratory
comdons, This wiue MHhe s of Cutfenative erroens azgnoiated with 1% znaivtinal defermingtions, pipeting, andd diting s final
wnllts, Fardiess solotons we e ol purity acids, ASTR Type |deter (%8 megohm doviile deionized). and leathed, drinle Fins
g potfies A9 gizsewdErs ussd is dluss A

LR ¥
Centifving Officen ; 3 f’{;‘y&tiﬁ"i/} ......

e plo i irveny

154, Ten T- 2050254840

B 5. Yol Brere 1-B80-782-4080




PerkmEimer TruQ

S Atomic Spectroscopy Standard

Certificate of Analysis

FPaerkinElmer Number:  No30hzed

Bescription: Insirument Dalipration Standard 4

fiatrix: 5%, HNO; 77

Lot Mumber: - Cortfication pate:  MAY = = 2
of Bumbern 58-188CRY1

Expiration Date! NOY 30 2023

* lustrurnental Analysis using IGP 3pecliometer:

Analyte  Labeled Mizasured SRM Anshyte Labsled Weasirad
A 108 pgfral 93,8 pafml 310ag* Ph 0.6 ugfmL A5.0 Lghmi
Tt 180G gl 994 ugfml w1EE° Se 0.0 pgfml J8.8 jughml
ol 500 pgiml. 500 pgiml 310E
* - indineiss MIST SRk 1 - mdicaies CHM fwhen NEST SR s nigt gwallzbie)
Referanca Mult: Lol 57-156CR, 1-177YJ, 54.1340R

Rafer to side Z for details of cerfication.

Batarces gre caiirated with visighl ssts racsabie to NIST,
We gusranlse that sut Perkinklrer Tl Atemic Specirestopy Slandards are-slatis and scturste 1o 20 5% of carhfied
coteertralion uniiiihe exphafion dafe. nepvided the standarms are hepf Ughtly Saphed and starsd wnder nommal Rbofatory
conditions, Thisvalue isthie sum of cumuialive emus vssosated withdie analviicdl detgrrinations, pipeiling. nd diluliig @ find

yolame. Fﬁ: ihese sofutions we uee high purfly alivs, ASTM Type { watar {1 ‘B magohm double deionized] and leachsd, iiple-ring
s Potthes, Al gisssware naedis tase A,

Cerlitying GRivar: ”?’ ! f%éa’jé"{f}

Wsu www, pcrkmeimer com/ L'-moﬂiczs fora cumplete listing uf' our oiabal office:




AL

Perki

Atomic Spectrescapy Standard

P

%ﬁ
T TR

Biatris:

Anaiyte
]
¥
ia
Ei
Fbry

FerkinEimer Humber:
Desoription:

ot Rubear:

Lahales
S0 Lormb
0.0 pgfml
0D paimL
TG ugiml
0.0 pEiral

- indicaies HIST SR

Refarence wfulti Lol 57-138CRK, 3-25%00MF, 87-024CR, 57-208CR

Certificate of Analysis

NOBB1573

Muiti-Element Siandard

58 14BCRKN

WMeaglired
SH.2 pofi
SO0 Lo,
9.9% ugirs.
.96 ol
TG pofel

* instrumoniat Anzlyesis using I0F Spaecirometiern

SRE Analyis
3303 M
31412 Er
27 R
329" Ba
aiae g

Cerithination Date: ﬁPR - Zﬁz?
Expiration Date: GB‘F 3 8 ?ﬁzq

Laheled
0G0 ek,
100G pgfml
108 Lighmbk
1.00 pgfinl
1.00 pgfmb

T - indicaies CHAM jwhen NiT SR iz ot guaiiablc}

Refer o side 2 for details of cerliificeiion,

Balances ave-talibrated with sveight sets rangalie 6 MIST.

Catifying GHfcer:

fg_f"

' ;C g}‘.“ks’j‘f "{/?

r
T

WMessured
9.8¢ pgrml
ANLG Lgiml
898 ugimi
3808 ualml.,

G987 i,

YW guiranies that sur Perkiniimer Truld Alomic Specimssopy Standes are stalie and acturele 1o 30.5% of carifled
sapcenifation unlf the erpiralion dete, provided thi slanderis sre kept boNthy cappey and staped vader ronmal lahoratary

sorditions. This valus is dhe sum of sormidaiive ervors associated with the anaiyticat delerminstions, pipettieg, eod dilufing {o firal
volume, For these salutions we use high purity acids, ASTA Tipe t water {138 megahm doukis daienized]. s leached, iple-riz
ad botles, Al glazewsre usad i clase A

Visit wwwiperkdnelmercom/lasoHices for a complete listng of our global offices.

g.8.A. Tk -203-925-ABLS
5.6, Toll oy T-BR-TE2-G00]

SR
31387
J153a
3i08a*
Ftlda”

Haig

-AGBET




PerkinElmer TruQ

Atomic Spectrescopy Standard
Certificate of Analysis

PorkinElmer Mumber!  N0S21579
Drescription: piult-Element Standard
fatrixe 2% HNGa

Lot Number: 52-1485CR1

Certification Daie: W4T
oapiration Dale Hg'g 35 2023

v Instrumentst Analysis using 0P Spetiremetan

Analyte  Labsled Measiraed SRM Auatyie tabeled Heasured
As 500 ugiml 4853 pg/mb 3HEa” i 100 ppimi B BG nyfmi
K 500 ugimk 0.0 paimb 3141i8” &Gr 100 pnimi 0.5 pgimt.
La 100 ugimt 991 paimi ¥eter Zn 0.3 phyiml 9,98 ugimi
L TG ogimh 988 poiml 2Gat Ha 1.00 pgml 4.998 poiml
e 100 pgiml HILT pgimb I3z g 1.00 pgml. 0.822 yoiml.
= indinales MIST SR + - indizates CRE (when NIST SR i A avsilatie)

fReferencs Mult Lot 57-1380CR, 3-2600M.), B7-G240H, 57-20380R

Refar 1o side 2 for detgils of certification.

‘Balancss are elibfated wilh walght sats inateabinto MIST,
W gusrantes thal e PerdieElner Trul Afomic Speciroscopy Blandards zre stable and acrueals o «0.5% of cédified
bricangration uhii fhe sexpiralion date, provided the standards wre kapt tighlly capped and stored undasnormat ahordiory
condiiions., Fhis waiua 15 the sum.el suhilatve erors assotiated wilh the anagytical determinalions, pipetling, &6 cilLding Lo fims
viiilme, For theae.solulions wa use igh aurity scids, ASTI Type | water {18 magolm double deionized), ar] Weached, (Mplé-rins
ad boitles, Al Slassuwart wsed is dldss A, '

B Ceriying Officer: f:f ' f%mf%if?

ParkinBlner e,
.84, Yol T-2B3-325-4500
.54, Toll Freey 3-BB8-782-3060

Perikinfimer




Clobral Service Tralinins Depsaytment

Service Ennoinnecer CeriilBcationns

Fhis §s to ceriify thhat dthe above myesntiomned
Periciniimer represeniative bas bheen traipned Lo
sevECe Uhee Ernstruameent fnncdicated Beloyvs

FOPZEGE Gutima 3040 & Opibua /30700 Seviey

Date: fuly 20, 2019

Coriified brys fjf}w;f /@&r/m

fadanrpargor, GEchal Lrainine Cneratfons)







Aagilent
Crossiab

o Inginhe 1o Outceme

Agitent Crosslab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments o assure
relfable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Apgilent 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 1o you as a record
of the preventive maintenance activities.

4.5 Agilent
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Agitent 7890 GC Preventive Maintenance Checklist
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Introduction

Customer information

« Customers should provide all necessary operating supplies upon request of the enginesr.

= A customer representative should be avaiiable to the engineer while performing the preventive
maintenance procedures.

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

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

Important Custemer Web Links

s  For more information about Agilent Technologies services, please visit our website using the
following URL: hitp.//wwew agilent.comyen-us/products/crosslab-instrument-services/service-repair

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

o To access Agilent University, visit hitp:/ fwww agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

s  Auseful Agilent Resource Center web page is avaitable, which includes short videos on maintenance
quick lists of consumables for new instruments, and other valuable information. Chack out the
Resource Page here: hitps.//www.agilent com/en-us/agilentresources.

Il

e Need technical support, FAQs, supplies? — visit our Support Home page
htip:/ fvevew agilent comy/eearch/support.

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

s 78908 Manuals are also available on Agilent.com:

o Safely
https://wwew.agilent.com/es/library/usermanuals/public/7890B_Safety pdf

o installation and First Startup
heipsy/fwww.agilent.oom/cs/library/usermanuais/Public/ 7890B_installation. paf

o Operation Manual
hitpsy//www . agitent.corm/cs/library/usermanuals/Public/ 78908 _Operation pdf

o Maintaining Your GC
htips/fwieew agilent.comydes/libraryf usermanzals/ouhlic/ G430
SO052%2072908_Maintainingi20Guide. pd?

Revision: 2.07, Issued: Septamber 15, 2021
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Agilent 7890 GC Preventive Maintenancs Checklist

Service Engineer’s Responsibilities

= Contact the customer and ensure that all necessary supplies are available befora the preventive
maintenance visit.

o Only select those pages that refate to the system or module being serviced.

o Complete empiy fields with the refevant information.

o Complete the relevant checkboxes in the chacklist using either a "X” of tick mark v,

v Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
» Compiete the Preventive Maintenance service in tha order of the tasks listed.

» Complete the Service Review section together with the customer.

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

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

©  Askthe customer to sign the Service Completion section including the customer’s and your
signature.

Additional Instruction Notes

¢ Check for any active setvice notes for this unit. If there are any applicable “Safety” or "Modification
Recommended” Service notes, plan te implement the changas on this unit before doing any
qualification service,

+ Do notimplement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Rewision: 2.0%, Issued: September 15, 2027
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Agilent 7890 GC Preventive Maintenance Checklist

System Information

2 Check this box if an instrument configuration report is attachad instead of completing the tabie

Crosskab

Fras Intight fo Sheienme

balow.
Instrument System Nameand ID Ins-LAB-010 / CN16343040
InStrumeht System Siteand Thai Enviromental Technic Lid / Lab
Locatit__:n

List System Component Product Numbers  List the Serial Numbers of each

S _; Gomponent .
1. G3440B CN16343040
2 G451BA e e . CN16350082
4.
5.
6.
7.
8.
9
10.
Preparation
@ Discuss any specific issues with the customer before starting.
@ Review the instrument loaghook for recorded problems and comments.
1 Save instrument control settings before starting the procedure.
4 Perform a general inspection of the system for cleanliness.
@ Check for proper installation of parts, assemblies, sensors etc.
4 Check system for required installation of components, settings as defined by current Service Notes.
1 Check for required firmware updates and verify with customers if they would like thetm installed.
71 Before starting the following procedures, record the Detector Signal Output(s) in the resuits table. 1f

the GC is tumed OFF or in 2 service mode, compartng the detector outputs before and afier the
service is not possible,

Revision: 2.07, Issued: September 15, 2021
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Preventive Maintenance Procedure

Clean and inspect GC

DEHBDODDEeo

Unplug power cord from the power source.

Open GC covers and vacuum/remove any dust/dabris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement,

Reconnect Power to the GC. Power the GC on and varify the power on self-test passed.

Verify oven motor spins freely and turns on with the oven door closed; off whern the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

H|

@

For the inlets installed, perform inlet maintenance as defined in the 7890 manual — “Maintaining Your
GG - for the inlet(s} installed.

Replace the split vent trap cartridge filter on units with these infets: 3plit/Splitless Capillary (SSL),
Multi-Mode Infet (MM}, Programmed Temperature Vaporizer {PTV), Volatiles Interface (V1)

If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tybe on
the iniet and flush or replace the tubing between the infet and the split vent trap.

if the GC includes a Flame lonization Detector {FID), replace the jet. If the ignitor shows any bulidup of
sample or corrosion, replace the ignitor. Examine the FID collector and castie assembilies for
contamination - clean as necessary.

Zero Sensors and Leak test

Q
@

Zero all pressure sensors par the procedure in the 7890 “Advanced User Guide”.

Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

Record if test passed or failed in the results table.

revision: 2.01, issued: September 15, 2021 _
Agile Document Number: CO013618 b .
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Froer snsight 2o Tnsore

ALS Maintenance

Section NOT applicable

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

Check operation of all fans.

Check syringe for smooth plunger operation.

FEEO98O0

Check for smogth operation of the needle support - clean if necessary

Restore Instrument

Restora the normal eperating condiiions or customer method using the Data System.
Furge the system with carrier flow for 15 minutes
Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior io PM.

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

C © oo

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

Revision: 2.07, Issued: September 15, 2023
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Trom tagiht 1o Sueome

Signature Page

Service Review

Attach available reports/printouts of all tests to this documsntation.

Record the Preventive Maintenance service activity in the customer's records/loghook.
Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook basad on the customer's regiest,
Complete the Service Engineer Comments section if there are additional cornments.
Review with the customer this service, parts replaced, and test resulis obtained.

If the instrument firmware was updated, record the details of the change in the Service Enginesr's
Comements box or if necessary, in the customer's If) records,

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
2 Install Smart Alerts if requested.

I = i S I |

(W

7890 GC Test Results Table

| Détector Signat Qutputs -~~~ . - | Before PM Service . | After PM Service N
| Fromt detector output NSA 17 0MED
Back detec‘(or_?gtput /A i 01 uECh (UﬂU$Q_C}
AUX dete::t.or ou’Fpgt : NIA | 99.3/TCD (unused)
Pressuredecaytest- . .~ - ' . | Fypectedtest result - | Actual test result: c
Front inlet pressure decay test Pass Pass
: Pass { !
Back inlet pressure decay test : Pass J

Revision: 2.01, Issusd: September 15, 2027
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Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this (s a general PM and the
customer has a preferrad set of consumabiles, you may use the customer's consumables.

\Part descriptiofy o -Part humbe Used T Bonsum
SSL Capillary Inlat PM kit, Splitless 5188-6497 7890A/B 1
: 35L Capillary Inlet PM kit, split 5185-6496 78904/B 1
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7B90A/B
Washer N/A
SSL Capillary Uttra Inert Inlet Splitless Liner - 5190-2293 7BI0A/B
Single taper with Glass Wool N/A
§SL Capillary Uitra Inert Inlet Low Pressure Drop | 5190-2295 TESOA/B
Split Liner - L
with Glass Wool
PP Inlet PM kit 5188-6498 7800A/B NIA
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7EODA/B
PTV & V1) N/A
MMI Cleaning Kit G3570-60820 | 7890A/B A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B NIA
PTV Septumiess Head Teflon Guide 51872-9748 78904/8 N/A
Ignitor (glow plug) assembly with C-ring 19231-60680 7890A/B 1
FiD Collector Rebuild/Cleaning Kit G1531-67000 7890A/8 N/A
Standard .017-inch FID Jet for capillary FID base | G1531-80560 7890A/B 1
High Temperature .018-inch FID Jet for caplillary | G1531-80620 1 76904/B NJA
| FID base . ]
E Standard .018-inch F1D Jet for packed colimn 18710-20119 7890A/8
{ with packed FiD base N/A
Standard .071%-inch FIB Jet for capillary column | 19244-80560 7830A/B
with packed/adaptahle FID base NfA
High Temperature .018-inch FID Jet for capillary | 19244-80620 7800A/B
column with packed/adaptable FID base N/A
NPD Jet, universal fit, .011-inch iD 31534-80580 7880A/B NIA
NPD Jet, universal fit, .011-inch ID Extended 515234-80590 7390A/B
tip NIA
SSL Capiltary Uitra Inert Inlet Gold Seal with 51%0-6744 7850A/8
Washer N/A
SSt. Capilfary Utira [nert inlet Splitless Liner - 5150-2293 7B90A/8
Single taper with Glass Wool N/A
#FID Collector Replacement Kit, if needed G1531-67001 7B90A/B :
J MN/A
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Agitent 7890 GC Preventive Malmenance Checifist
Frams intgint o hicoee

Service Engineer Comments

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

Service Completion

Service request number _ 6242270600 .. Date service completed __ 25 Sep 2023
Agilent sigrature Sﬂﬂfm /Mé Customer signature k7w Fi%’uﬁ
Total number of pages in this document 9 pages
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