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CAL o A

RN
Calibratech CO.,Ltd. e NSC-TISI-TIS1 7025
71067 Moo 2, § 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel402) 9626211 Fax.{02) 964-5155, c-mail : cali caliynhoo.com, calibratech _cali hotmail. com
Certificate of Calibration
Certificate No. : 67-420018-1 Page : 1of2
Submitted by : C.E.M Technology (Thailand) Co.. Ltd.
219/43 Moo. 12 Petchkasem Rd, Omnai, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : pH Meter with electrode
pH meter
Manufacturer : Thermo Scientific Model : VERSA STAR PRO
Range : NIA pH Resolution : 0.01 pH
Serial No. : 12260 ID No. : WW-03-001
Electrode
Model : 9I56BNWP Serial No. : VVI1-15843
ID No. : WW-03-001
- A4 A o K4 Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co.. Lid.
LANEINTIEFDULNYULATIINDBATININAUATNUN Ambient Temperature : (23,0 t024.0)°C
Relative Humidity i (50 to 55) %
Date of Received : 10 February 2024
Date of Calibration : 10 February 2024
Date of Issue : 15 February 2024
Calibrated by : Permpon Chanpu

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Multiproduct Calibrator
1D Ne, Cert, No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

4.008 61293328 944535 27 Now 2025 CPA Chem Lid. Accredited to SO 17034 and ISO/TEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/MEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Aceredited to 1SO 17034 and ISO/IEC 17025

Approved by : ﬂﬂ

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confi

probability of approximately 95% E5EE

This eerificate may not be rep  other than in full except with the prior written approval of the Calibratech Co.,Ltd,

L-FOO031-03



CAL

Calibratech Co.,Ltd.

T106-7 Moo 2. Sukk hisan 3 Rel., Bangpood. Pakkred, Nonthaburi 11120

Tel(02) 946211 Fax.(02) 9%64-5155, c-mail : calib saliit vahoo.com. caliby Ih.cal@ hotmail com

Certificate of Calibration

-

Certificate No. :  67-420018-1 Page : 2 0f2
Result of Calibration :
UUC Condition As-Received :  Good
Funetion : Electrical measurement

pH meter

Performing lard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)|( mV) { mV) (£mV)
177.4800 4 400 | 1774 0.1 01z
47,10 0.0000 7 700 | 00 0.0 0086
=177.4800 10 10.00 | -177.4 0.1 012

Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adj Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7,10 6,986 7.00 -0.01
9.997 10.01 -0.01
Remark
UUC : Unit Under Calibration
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncentainty of measurment was based on a fard uncertainty multiplied by a ge factork =2,
providing a level of confidence of approximately 95%
- ol -
[
o]

‘wm-'”

T 7
CAL o
Calibratech Co.,Ltd. A e 8 s 9

T106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 9646211 Fax.(02) 964-5155, e-mail : caliby h_caliiyaboo.com, calibratech _calii hotmail com

Certificate of Calibration

Certificate No. : 67-400074-1 Page : 10f2

Submitted by : C.E.M Technology (Thailand) Co.,Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Thermo Scientific  Model : VERSA STAR PRO
Range : N/A g Resolution : 0.1 "C

Serial No. : 12260 1D No. : WW-03-001
Thermistor probe

Model : N/A Sheath Material :  Stainless
Diameter : 6.5 mm. Length : 120 mm.

Serial No. : PTI-18812 1D No. : WW-03-001

Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Lid.

(23.0w240) "C
(50 to 55) %
(224510 226.0) VAC

Ambient Temperature :
Relative Humidity
Line Voltage
Date of Received : 10 February 2024
Date of Calibration : 10 February 2024
Date of Issue : 15 February 2024
Calibrated by : Permpon Chanpu

Calibration Method :  This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the lled t e,

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
L. Platinum Resistance Thermometer (PRT)

1D No. Cert. No,  Due Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Th

1D No. Cert. No. Due Date Traceability

400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by :
( Surachai Promthong )

Laboratory Manager

The Unc inties are fora

probability of approximately 95%

EAEE
This cerificate may not be reproduced other than in full excepl with the prior written approval of the Calibratech Co.,Lid. 3

L-F0031-03



CAL >

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rel. Bangpood, Pakkred, Nonthaburi 11120
Tel{02) ¥ed-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@ yah libratech . calfih il.com
Certificate of Calibration
Certificate No. :  67-400074-1 Page : 2 of 2
Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Funetion : Temperature measurement
Immersion Depth| Standard Reading] UUC Reading Correction Uneenainty
{ mm. ) ("c) (*C) ("c) (z'C)
120 25.002 25.0 0.0 0.19
Remark

UUC : Unit Under Calibration

This result of calibration was found accurale as shown on date and place of calibration only.

This reported inty of was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of of approximately 95%

=ollo -

L-F0051-03

Wy,
CAL o

g
o

o el
Calibratech Co.,Ltd. NSC_TISI-TIS 17025
T106-7 Moo 2, Suk 3 Ril., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 9%64-5155, e-mail : calibratech..cali@yahoo.com, calit 4 .cali@hotmuil.com

Certificate of Calibration

Certificate No. : 67-420018-3 Page : 10f2
Submitted by : C.E.M Technology ( Thailand) Co.. Ltd.

219/43 Moo 12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : pH Meter with clectrode

pH meter

Manufacturer : Apera Model : PC 910

Range : NIA pH Resolution : 0.01 pH

Serial No. : PC910X1220811001 1D No. : WW-03-002

Electrode

Model : LabSen 211 Serial No. : 2110009/213

1D No. : WW-03-002
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology ( Thailand) Co.. Lid.

Ambient Temperature ©  (23.01024.0)"C

Relative Humidity - (50 10 55) %

Date of Received : 10 February 2024
Date of Calibration : 10 February 2024

Date of Issue : 15 February 2024
Calibrated by : Permpon Chanpu
Calibration Method :  [5-house method CAL-M4201 direct by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

IDNo,  Cert. No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Lid. Accredited to 150 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Lid. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Led. Accredited to 1SO 17034 and ISO/IEC 17025

Approved by :
{ Surachai Promthong )
Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

|

L-F0031-03



CAL

Calibratech Co.,Ltd.

T106-T Moo 2, Sukh t 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02] 96:4-6211 Fax.{02) 964-31 55, e-mail : calibratech_cald yahoo.com, calibmtech _calf hotmail.com

Certificate of Calibration

Certificate No. :  67-420018-3

Result of Calibration :
UUC Condition As-Received :  Good

-

Page : 20f2

Function : Electrical measurement
pH meter
Performing lard curve by Multiproduct Calibrator at pH (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH { mV) (pH) (pHI|t mv) (mV) (+mV)
177.4800 4 4.00 177 0 0.59
4,7, 10 0.0000 7 7.00 0 0 (.58
=177.4800 10 10,00 | -178 1 (.59
Funetion : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH(4,7,10)
Adj Curve S Buffer | UUC Reading Correction Uncenainty
at nominal pH (pH) (pH) (pH) (xpH)
4.008 4.00 .00
47,10 6,986 7.00 0.01
9.997 10.01 =0.01

Remark
UUC : Unit Under Calibration

This result of calibration was found aceurate as shown on date and place of calibration only.

This reported uncentainty of measurment was based on a standard uncertainty multiplied by a coverage factork = 2,

providing a level of of approximately 95%

-ollo

AL-FO031-03

RN " e,
CAL flac e
Calibratech Co.,Ltd.

71067 Moo 2, Sukhaprach: 3 Rd.. Bangpood, Pakkred, Nomthaburi 11120
Tel{02) ¥<1-6211 Fax.(02) 964-5153, c-mail : calibratech_ caliit yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

RS

o JR

NSC-TISI-TIS17025%
CALIBRATION 0030

Certificate No. : 67-400074-2 Page : 10f2

Submitted by : C.E.M Technology (Thailand) Co.,Ltd.

219/43 Moo.12 Petchkasem Rd, Omnei, Krathumban, Samutsakorn 74130 (Head Office)

Equipment : Digital Thermometer with Thermistor probe
Temperature Indicator
Manufacturer : Apera Model : PC 910
Range : N/A 'c Resolution : 0.1 "C
Serial No. : PC910X1220811001 ID No. : WW-03-002
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 4.8  mm, Length : 100 mm.
Serial No. : N/A ID No. : WwW-03-002
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Lid.
Ambient Temperature : (230102400 “C
Relative Humidity 3 (50 1o 55) %
Line Voltage g (224.5 10 226.0) VAC

Date of Received : 10 February 2024
Date of Calibration : 10 February 2024
15 February 2024
Permpon Chanpu

Date of Issue :
Calibrated by :

Calibration Method : This i was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the controlled

The temperature scale used was based on 1TS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
|. Platinum Resistance Thermometer (PRT)

1D No. Cert. No.  Dug Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Ther

ID No. Cert. No.  Due Date Traceability

400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by :
( Surachai Promthong )
Laboratory Manager

The U inties are forac

probability of approximately 95%
ElfErE

This cerificate may not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd. & DKSH

7/106-7 Moo 2, Sukhapmchasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel02) 9646211 Fax.(02) 964-5155, e-mail : calibratech. caliid yahoo.com, calibratech _cal i hotmail com

Certificate of Calibration \ A Certificate of Calibration

Certificate No. :  67-400074-2 Page : 2 0f2
Result of Calibration : Without Adjustment Equipment: Cooled Incubator Certificate No.: C31240373
UUC Condition As-Received :  Good Model: KB 240 Issued Date: 16 February 2024
Funection : Temperature measurement Serial No.(or ID): 20180000012164(WW-16-001) Job No.: WO-00017098
Manufacturer: Binder Page: 10of 3
Immersion Depth| Standard Reading] UUC Reading Correction Uncertainty S o Goae Yeomemaiiem: N
Shelves(pc.): 3
{ mm,) {*C) (*C) ("c) (£"C) )
100 25.005 25. i
! o1 0.19 Customer: C.E.M Technology (Thailand) Co., Ltd.
31/8 Moo 13, Tambom Raikhing,
Remark Amphur Sampran, Nakhonpathom 73210 Thailand.
ULC : Unit Under Calibration .
Environment Condition: Temperature: 24°C ES 11 %C
This result of calibration was found accurate as shown on date and place of calibration only. g PR g o
Voltage: 229 VAC t 1.2 VAC
This reported uncertainty of measurement was based on a fard inty multiplied by a age factork =2, 3
-'d' | - 2 H "
providing a level of confidence of approximately 95% Calibration Place: C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )
-ollo - 219/43 Moo 12 Petchkasam Road,

Omnoi Krathum Baen, Samut Sakhon 74130 Thailand

Calibration By: Mr. Ampol Srisumphan

Calibration Date: 14 February 2024

The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240001

s lnsred @é\/

(Mr. Ampol Srisumphan) (Mr. Udon Srichana)
Person in charge Authorized signatory
This certificate is issued the units of to the System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.
The inty stated is the exp: which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of of 95%. s in with the Guide to of L in

(GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.

Ui Remodiers i TuTal rie
DKSH Technology Limied
2533 onusmaAn SN e Tuus Mamanun 10260
2533 Sukhumvit Road, Bangchak, Phvakhanong. Bangkok 10260
Phone: +66 25307000  Emat info.calbeation@dksh com  Websio: www diksh com/scientific-thailand

EAEE Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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&= DKSH

Refer to Certificate No.: C31240373 Page: 1 of 1
Statements of conformity:

This y certificate the validity of the following statements of conformity based on the
results of corresponding calibration certificate:
The correction of indication determined during calibration are under given and envi |
conditions and i g the d uncertainty (coverage probability 95%) within the

specification. The given measuramom uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

A of the conformity of the ement device are done based on direct comparison of the relevant
measurement results with the tol and ion rule are p ibed by the

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fal Specific Risk < 2.5%
PFA and Condition Pass or Condition Fai Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as
guard band (w =r U).
; PFA~ Probability of False Accept

(o

(Mr. Udon Srichana)
Authorized signatory

Without adjustment
Desired Temperature : 20.0°C Tolerances : 1.0°C

M T ire at Spread L g of Unit Under Calibration: 20.0 °C
Locations M 9 © : Guazsv)band Tolerance Conformity
(*C) ("C) (£°C) (£°C)

#1 20.17 0.17 0.49 1.0 Pass
#2 20.13 0.13 0.49 1.0 Pass
#3 19.99 -0.01 0.56 1.0 Pass
#4 19.98 -0.02 0.60 1.0 Pass
#5 20.21 0.21 0.51 1.0 Pass
#6 20.17 0.17 0.46 1.0 Pass
#7 19.97 -0.03 0.57 1.0 Pass
#8 20.07 0.07 0.47 1.0 Pass
#9 20.13 0.13 043 1.0 Pass

C ion* = T - Desired Temp:

The validity of the of ity cannot be for di places of use, i i or improper use

The End of Statements of Conformity

Asin Rumsomiey o TuTal drin

DKSH T Limited

2533 Masiedin SN s Tyue nyemamuns 10260

2533 Sukhumvit Road. Bangchak. Phrakhanong, Banghkok 10260

Phone: +66 2630 7000  Emat: info com  Webste: thaland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022

&= DKSH

Certificate No.: C31240373 Page: 20of3

#1®

Standard Installation Locati

Volume (Calibration Zone)= 122 (Liters)

Inside chamber: W= 65 (cm) D= 50 (cm) H= 76 (cm)
Standard Locations (#1, #2, #3, #4). w=7 (cm) d=5 (cm) h= 8 (cm)
Standard Locations (#5, #6, #7, #8): w= 7 (cm) d=5 (cm) h= 8 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 74 #5 #6 #7 #8 #9
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Definitions
Temp e: The g ding of indicating device which forms the integral part of the enclosure.
Measured Temp e: The g ding of dards at any positi or location.
Measured Uniformity: The maximum difference of d p bety of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to determine the p pattern or h geneity with the chamber at steady-state. The
probe is preferably located in the geometric center of the chamber,
Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

i ooy e TuTal $rfe

DKSH Te Limted

2533 ouuAndin ww e nn e Tuse nqeomancuns 10260

2533 Sukhumvit Road, Bangchak, Pheakhanong, Bangkok 10260

Phone: +66 2636 7000 Emal info calibration@dksh.com  Websie: www.dksh com/scentific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022



Corr_Distribution & Max_Measurement Uncertainty
Job_No. WO-00017098

&z DKSH

Correction ('C)
Without adjustment
Certificate No.: C31240373 Page: 30f3 30 4 —
Calibration Results: 25
Without adjustment 20
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C 18
;: —-—
TMeasurod Correction of UUC. Uncertainty 4 %
Locati p 0.0
-05 = 1
("C) (°C) (£°C) -10
#1 20.17 0.17 0.49 -15
-2.0
#2 20.13 0.13 0.49 25
#3 19.99 -0.01 0.56 -30
0.0 5.0 10.0 150 200 250
# 19.08 -0.02 0.60 x # X @ #3 uuc('c)
#5 20.21 0.21 0.51 . w4 * #5 - w
#6 20.17 017 0.46 e o 89 g ¥
= Uncer () = Uncer() =~ Lower Acceptance limit
#7 19.97 -0.03 0.57 = Upper Acceptance limit ~—=— Lower Specification ——==— Upper Specification
#8 20.07 0.07 0.47
#9 20.13 0.13 0.43
Temperature Distribution @ 20.0°C
5td('0) Job_No. WO-00017098
Temperature Distribution 230 Without ad
Desired | Setting [ Indicating M d Temp at Spread L ions (°C) Uncertainty 225
(°C) (°C) (°C) #1 #2 #3 #4 #5 | #6 #7 #8 #9 ey 556
20.0 20.0 200 [20.17]20.13|19.99 [ 19.98 | 20.21)20.17 | 19.97  20.07 | 20.13 060 - 215
210
Chamber Characterization 205 t———
Indicating M d Uniformity M Stability Overall Variation 200
(C) () (&°C) (°c) 193
20.0 047 0.48 1.13 190
Note: * Maximum uncertainty of the each position 183
18.0
175
17.0 Time (Interval= 15 sec).
The End of Certificate 0 20 40 60 80 100 120 140
#1 #2 #3
#4 #5 #6
#7 #8 #9
eeaceay Lower Acceptance limit Upper Acceptance limit e Lower Specification
———— Upper Specification

Ut Runomos onTuTad dvin
‘echnology Limited

Road : Bangkok 10260
Phone: +66 2638 7000  Emait: info calbration@dish com  Website: www.dksh com/sclentdc-thatand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022




lummassusnATRNALANG MR

=insdesdlel Cooled Incubator
wavsdfer 20180000012164(WW-16-001)

4! KB 240

&z DKSH

waflueu WO-00017098

rmaney (1) rmaney (%)
14 Feb 2024 menmmanda 14 Feb 2024 Wy
und Biund Ui Tl
General
= (m] 1. s = =)
= O 2. mohew Main Switch (] [m]
= [m] 3. mnihww Selector Key =2 [m]
@ (] 4. mussua Display ) =]
= o 5. mmha e 2] O
O O 6. s Lever of Ventilation valve O [m] Wil
= o 7. = Lever door open / close = =]
= o 8. ~m Door seal = (m]
= m| 9.  mnhwmsesmu Safety =2 2
= o 10.  mnheusazunsimiy &= (=]
(m] (] 1. mohousssuimsdu a =] il
= (m] 12, avwiode: =] (]
= (] 13. amazuaafien o arufRusde: = (]
fouunvh :
Mr. Ampol Srisumphan
Service Engineer
iy

2533 runagrin B Innesn e Teue nqsoauns 10260
2533 Sukhumvit Road, Bangchak, Pheakhancng, Bangkok 10260
Phone: +66 2630 7000  Email: info calitration@dish com  Webste: www dish com/scientific-thalland

Delivering Growth - in Asia and Beyond,

&z DKSH

Certificate of Calibration

w:-nu-mnlm
Equipment: Hot Air Oven Certificate No.: C31240372
Model: UF 55 Issued Date: 15 February 2024
Serial No.(or ID): B219.0142 ( WW-05-002 ) Job No.: WO-00017098
M turer: M rt Page: 10of 5
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2
Customer: C.E.M Technology (Thailand) Co., Ltd.
31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.
Environment Condition: Temperature: 29 °C + 06 °C
Humidity: 61 %RH + 53 %RH
Valtage: 230 VAC E 1.5 VAC

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

e s

C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )
219/43 Moo 12 Petchkasam Road,
Omnoi Krathum Baen, Samut Sakhon 74130 Thailand

Mr. Ampol Srisumphan
14 February 2024
In house method, CAL-WI-16, base on TLAS-G20

This certificate is traceable to the SI Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10240001

PUE S U

(Mr. Ampol Srisumphan)

Person in charge
This certificate is issued the units of 1o the

(Mr. Udon Srichana)
Authorized signatory

System of Units (SI). It provides traceability of measurement to

intemational or national standard or other recognized national standand laboratories.

The siated is the which is obtained from the standard uncertainty mulliplied by the coverage factor
(k=2) 10 provide a kevel of of ap y 95%. It is in with the Guide to ion of L inty in
(GUM).

These results may be affected by i frem specifh The resulls relate only o the lems lested, calibeated or sampled. The report

shall not be reproduced except in full without approval of DKSH Technology Limited.

wiin Rumoiorn meTulad dafe

D¥SH Technology Limied

2533 puuspdtn wriaoen venn Teus aomamuag 10260
Pt

2533 Sukhumvit Road,

. Banghok 10260

Phane: «86 2630 7000 Emad i calbrabon@dksh com  Website: www dksh comfsciantific-tadand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022



Certificate No.: C31240372 Page: 20of5
__:__,Il' P e 1
' 02 si®
. o3
#1! ' H
®49
Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Localtions (#1, #2, #3, #4): w=5 (em) d=5 (em) h=5 (cm)
Standard Locations (#5, #6, #7, #8). w=5 (cm) d=5 (cm) h= 5 {cm)
#3: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

or location.

M: ed Ti The g ding of ds at any p

Jul

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the

measured lemperature at the reference location which are observed at same time or at close observation time as

possible to determine the temperature pattern or h ity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.
Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

e Bumomos anTuTal difin
DKEH Technology Limited

2533 nuungatn swHETR cuen s Taug rsrneues 10260
533 Sukhumvt Rioad, Bargchak. Phrakhanong, Barghkok 10260
Phone: +66 2830 7000  Email. info.calibeation{@dksh com  Webate: www dhsh, comiscantfic-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&z DKSH

Certificate No.: C31240372 Page: 30of5
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
- T::::::f; X Correction of UUC, Uncertainty

°c) (c) £°C)
#1 104.38 0.38 0.39
#2 104.15 0.15 0.39
#3 104.39 0.39 0.39
#4 104.26 0.26 0.39
#5 103.88 -0.12 0.39
#6 104.13 0.13 0.39
#7 104.47 0.47 0.39
#8 104.41 0.41 0.39
#9 104.65 0.65 0.32

Temperature Distribution
Desired | Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°c) (*C) (c) # | #2 | w3 | w | #5 ] 46 | #7 | #8 | %0 (£-c)
104.0 104.0 104.0 104.33104,15104,39104.26'103,83'104,13 104.47|104.41|104.65 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability QOverall Variation
*C) ("C) £"C) (c)
104.0 0.83 0.12 0.96

Note: * Maximum uncertainty of the each position

s Mmioders e TuTal 4l
DOKSH Technoiogy Limited

2533 NULAELIN WY HUWTW eanas Taus P 10250
Bangkok 10260
Phone: +88 26307000 Email: info calitrationfdhsh com  Websds: www. dksh com/scantéc-thailand

2533 Sukhurmvt Road

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10; 12 Sep 2022



Without adjustment (Cont.)
Measurement Temperature al Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Certificate No.:

C31240372

&z DKSH

Page: 5

of 5

Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C

Certificate No.:

C31240372

&z DKSH

Page: 4 of

5

L T:‘;::r“;:m Correction of UUC. Uncertainty
*C) *C) £°C)
#1 180.34 0.34 0.56
#2 179.98 -0.02 0.56
#3 180.46 0.48 0.56
#4 180.34 0.34 0.56
#5 180.63 0.63 0.56
#6 180.33 0.33 0.56
#7 179.22 -0.78 0.56
#8 179.80 -0.20 0.56
#9 180.74 0.74 0.56
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°c) ("c) (*C) # #2 #3 #4 #5 #6 #7 #8 #9 t"cy
180.0 180.0 180.0 [180.34/179.98|180.46[180.34|180.63(180.33|179.22(179.80/180.74| 0.56
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) ("C) £°C) (*c)
180.0 1.59 0.08 1.66

Note: * Maximum uncertainty of the each position

uliin Remomsos o Tulal dofim
DKSH Technology Limited

The End of Certificate

533 mauaAunin W HLIEIN ruEme T memaneg 10260
2533 Sukhurmit Road, Bangchak, Phrakhanang, Bangkok 10260
Phone: +66 2630 7000  Emal info cakibraton@dksh.com  Wabsite: www dksh comiacientific-thaiand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022

, T:‘r:::gf:re Correction of UUC. Uncertainty
Localions
("c) (°c) £°C)
#1 110.40 0.40 0.46
#2 110.15 0.15 0.48
#3 110.45 0.45 0.46
#a 110.37 0.37 0.48
#5 110.42 0.42 0.48
#6 110.29 0.29 0.46
#7 109.86 -0.14 0.46
#8 110.12 0.12 0.48
#9 110.51 0.51 0.46
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
("C) (C) (*C) #1 #2 #3 | #d #5 #6 #T #E #9 (x"C)
110.0 110.0 110.0 110.40110.15110.45}110,3?110.42110.29 109.86(110.12|1110.51 0.46
Chamber Characlerization
Indicating Measured Uniformity Measured Stability Overall Variation
("c) (*C}) (x°C) (*C)
110.0 0.71 0.1 0.86
Note: * Maximum uncertainty of the each position
e
33 ekrurort Road. Borpthan Prakhorang. Barghon 10280
Phone: +66 2639 7000 Emal info calibrason@dksh com  Website: www dksh comscientific-thadand
Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Refer to Certificate No.: C31240372 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
t results of corr ing calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary S for Simple Accep Rule (w = 0), Specific Risk < 50% PFA

[@ Choice B Non-binary stalement with guard band (w = 1U), Pass or Fad Specific Risk < 2.5%
PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Cusiomers may define arbitrary multiple of o have applied as

guard band (w =r U).

; PFA - Probability of False Accept
(M. Udon Srichana)

Authorized signatory

Without adjustment
Desired Temperature : 104.0°C  Tolerances : 1.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

o Measured Correction® Guaa t):rann Tolerance kil
(°C) (°C) (£°C) (£°C)
#1 104.38 0.38 0.39 10 Pass
#2 104.15 0.15 0.39 1.0 Pass
#3 104.39 0.38 0.39 1.0 Pass
#4 104.26 0.26 0.39 1.0 Pass
#5 103.88 -0.12 0.39 1.0 Pass
#6 104,13 0.13 0.39 1.0 Pass
#7 104.47 0.47 0.39 1.0 Pass
#8 104.41 0.41 0.39 1.0 Pass
#9 104.65 0.65 0.38 1.0 Condition Pass
Ci =M d T - Desired Temp
The validity of the of ity cannot be for diffy places of use, i it ori use

i Buncpaies meTuTall dfle

DKEH Technokogy Limied

2533 nuuadn urrnnen vemnas Taus naommeans 10260

2533 Sukhumvit Resd. Bangehas, Phesshancng. Banghok 10260

Phane: +66 2630 7000 Emad: info. cabbration@dish com  Wabsitn: www dicsh comiscasntiic-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&= DKSH

Refer to Certificate No.: C31240372 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 110.0°C  Tolerances: 5.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C

Measured Correction® Guard band | Tolerance
Locations W) Conformity
("C) (°C) (£°C) (£"C)

#1 110.40 0.40 0.46 5.0 Pass
#a 110.15 0.15 0.46 5.0 Pass
#3 110.45 0.45 0.46 5.0 Pass
#4 110.37 0.37 0.46 5.0 Pass
#5 110.42 0.42 0.46 5.0 Pass
#6 110.29 0.29 0.46 5.0 Pass
#7 109.86 -0.14 0.46 5.0 Pass
#8 110.12 0.12 0.46 5.0 Pass
#9 110.51 0.51 0.46 5.0 Pass

Ci ion® = T - Desired Temp

Ihe validity of the statements of conformity cannot be guaranteed for different places of use, L | dith or improper use

Without adjustment
Desired Temperature : 180.0°C  Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction* Guard band | Tolerance
Localions (W) Conformity
(°C) ("C) (£°C) (£°C)

#1 180.34 0.34 0.56 20 Pass
#2 179.98 -0.02 0.56 20 Pass
#3 180.46 0.46 0.56 20 Pass
#4 180.34 0.34 0.56 20 Pass
#5 180.63 0.63 0.56 20 Pass
#6 180.33 0.33 0.56 20 Pass
#7 179.22 -0.78 0.56 20 Pass
#3 179.80 -0.20 0.56 20 Pass
#9 180.74 0.74 0.56 20 Pass

C * =M d Temp - Desired Ti

The validity of the of ity cannot be g for diffs places of use, i '] iti or il use

The End of Statements of Conformity

A Buncoairs meTuTall dufe

DKSH Technology Limted

2833 nuusnn wrtarsan vemei T rgarmavuRs 10260

2533 Sukhurmvit Road. Bangchak. Pheakhanong. Banghok 10260

Phone: *66 2630 7000  Emad: indo. calbration@dish.com  Wobsite: www diksh com/scapntiic-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022



Corr_Distribution & Max_Measurement Uncertainty

Correction (' C)
70—

Job_Mo. WO-00017098
Without adjustment
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Temperature Distribution © 104.0°C

Job_No. WO-00017098

1o S

Without adj
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Temperature Distribution € 110.0°C

Job_Ne. WO-00017058

- Without edjustment (Cont.)
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=inrlele. Hot Air Oven
wmefes. B219.0142 ( WW-05-002 )

: UF 55

&z DKSH

weflueu. WO-00017098

'i‘e‘ Harikul Science Co.,Ltd.
£ HARIKUL 694 Soi Hatchada_nnret 24, Pracharatbamphen,
- SCIENCE Samsaennok , Huaikhwang, Bangkok 10310
Tel; 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com
CERT.No.: HS-UD59H Certificate of Calibration

Calibration Date : 28 Aug 23 Model : YSI 5000
Submitted by : C.E.M TECHNOLOGY (THAILAND) Co., LTD. SIN : 18L109487
219/43 Moo 12, Petchkasem Road, Omnoi, Kralhumban, Probe : ¥SI1 6010
Samulsakom 74130 SIN 1 226100123
ID NC. &
Avg Room Temp : 20 °C Air Temp ref : S/N. FBOB5C26
Avg Water Temp : 20°C Barometric ref : S/N. FBO65C26

saasaen () rrsney ()
14 Feb 2024 Femmrnade 14 Feb 2024 W
unif Tk Urid Ll

General

&= O 1w &= ]

= O 2, mwhew Main Switch = O

= ] 3, mwhaw Selector Key o o

= O 4. mussus Display = o

= = 5. AT Yine = o]
= 0O 6.  ~vm Lever of Ventilation valve = (m]
= m| 7. o Lever door open / close = O
= [m] 8.~ Door seal = o

= 0O 9. mmhemase Safety = o

] ] 10, mwenansrsim s (] m] i
] o M. mohoesesunieondu [m] (m] i
m) O 12, wrembde: [} ]

= ] 13, Anvzwoen o smuiidnedes = o

feuusi §

Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11430
Salinity : 0 ppt
Technician : Kittipong M.
Calibration Details
Calibration Point 100% air sal. (status) (status)
(@20 °C. DO = 9.09 mgfl)
Measurement 1 (mg/) 9.08 (PASS) - -
Measurement 2 (mg/) 9.08 (PASS) - -
Measurement 3 (mg/) 9.08 (PASS) - -
Measurement 4 (mg/) 9.08 (PASS) - -
Measurement 5 (mg/) 9.08 (PASS) - -
Measurement 6 (mg/) 9.08 {PASS) - -
Measurement 7 (mg/) 9.08 (PASS) .
Measurement 8 (mg/) 9.08 (PASS) - =
Measurement 9 (mgi) .09 (PASS) >
Measurement 10 (mgfl) 9.09 (PASS) - -
.
Mean Measurement 9.08 mg - -
Inaccuracy 0.01 mai -
Overall Status (PASS)
|Manufacturer Specification

Accuracy = +- 0.02mgh

whsin Bamomses waTulal e
DKSH T i

Limied
2533 nuusenin wuuneEn e T meeanues 10280
2633 Sukhurmt Road, Bangehak, Phrakhanong, Bangkok 10260

Prone +66 2630 7000 Email info calibration@dksh com  Weebaite: www dksh com/scentific-thaiand

Delivering Growth - in Asia and Beyond.

Mr. Ampol Srisumphan

Service Engineer

1) This centificate is issued based on the result that are found as shown on

date and place of lest only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.

Laboratory Manager

Technician Signature

(Kittipong Maekwong) (Supreecha Sumaritam)
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For the Better

Avio200
Preventive Maintenance Report

Company Name: CEM TECNOLOCY

Instrument Location: 219/43 Krathum Baen District
Samut Sakhon 74130

Instrument Serial No.: M7952103051

Date: 02-Aug-2023

ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: CEM TECNOLOCY.
plileEs . 219/43 Krathum Baen District Samut Sakhon 74130
(Instrument Location):
Serial Number: M7952103051 PM Number: 4 of 4 Warranty
c‘_'swm?r B K. Wichuda Telephone Number: 086 9054664
(if applicable):
Service Engineer K. Chayanan Service Order WO-02409475
Name: Number:
Date PM Performed: 02-Aug-2023 Next PM Due Date: 02-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date )
09370140 Rev.5 B January 2018 .
v PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.
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Component List

Procedure Checklist
Use (v ) to check off those steps in the checklist that have been completed.
1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
I/ Is the instrument operational?

2. Mechanical:

vi Inspect and clean all fans and filters.
¥ Inspect and replace torch components and necessary.

Torch Components Replaced: [JYes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥1Yes [ONo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
¥ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

Component / Specific Model Serial # Configuration Notes
Avio200 M7952103051 Syngistix V 5.1.0.0293
$23 Autosampler 0121106523
Parts Lists
Parts Included with the PM

I.’art Ntfmber Description Quantity

(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
NO0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM
[ Nn.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N0B9-1579 diluted 10X) 57-024CRX1 Oct-2024
Instrument Calibration-4

N9300221 (N9300221 diluted 100X) 54-134CRY1 Jun-2024

I ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6 I

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

V1 Check the shear gas nozzle for blockages and proper, uniform flow.
¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

vi Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all

motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

Vi perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
¥ Drain air compressor surge tank.
¥ Clean exterior of instrument.

I ICP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6 I




3. Electrical:
5.2 Precision:

¥ Visually inspect all PC boards for cleanliness and signs of corrosion.
v insp 8 ¥ Test for reproducibility of a set of measurement.

1 Check all RF generator and spectrometer power supply voltages.

1 Run instrument diagnostic checks from the appropriate Device Control Module. Parameter Specification Test Result Pass/Fail
RF Generator: Zn 213.856 %RSD <1 % 0.46 Passed
¥ Check the RF generator status screens. Mg 280.856 %RSD <1 % 0.25 Passed
¥ Check the function of all interlocks. Mg 285.207 %RSD <1 % 0.22 Passed
Spectrometer: Ba 455.403 %RSD <1 % 0.15 Passed
¥ Check the spectrometer status screens.
¥ Check for proper function of all motors from the Motor Control window. 5.3 Mn BEC:
4. Optical: 71 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.
¥ Check the neon lamp for proper operation. Mn Background Equivalent Concentration:

¥ Ensure that neon initialization passes at power up.

P ” “R (9 PR . " ) -
¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)", record intensities.

60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

the neon correction table if problems are encountered. If problems are still exhibited after the

table is re-generated, replace the neon lamp assembly. Element Mode Conc. 1B Is

Neon Lamp Replaced:  [Yes “INo Mn 257.610 Radial 1,000 ppb 66993.5 1909809.2

¥ Perform the Initialize Optics routine from the Spectrometer Control window. 257510 Axial 1,000/ppb 152396.8 108175258
¥] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the

spectrometer DCM. Mn 257.610 IB*Conc. IS- 1B BEC Spec Pass/Fail
¥l Insure the Dark Current measurement (Detector Calibration) passes at initialization. Radial 66993500 1842815.7 20.25 S20/EEE Passed
¥ Check the shutter home sensor position. Axial 152396800 10665129 13.12 <30 PPB Passed
¥ Check prism/electronics temperature sensor readback values from the DCM. It is normal for

these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.

A typical electronics temperature is approximately 35 degree C.
¥ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range 6. Review:

the detector cooling fan may not be operational. Further inspection may be necessary. ¥ Review with the customer PM work performed.
¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror. ¥ Discuss recommended customer supplied materials to have on hand.
¥ Clean or replace the axial and radial view windows as necessary. 1 Attach PM sticker

Axial Window Replaced: Vives ONo '

Radial Window Replaced: Vives [ONo

5. Post PM Performance Tests:
¥ Perform View Align.

5.1 Spectral Resolution:
1 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.009 Passed
Ni 341.476 - Resolution <0.015 0.013 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed
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THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phrack Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435; 0-2757-8496 Fax.(:2757-8507

Additional Comments

Additional Comments Regarding the PM

CERTIFICATE OF CALIBRATION

Certificate No.: T0-2109034/23 Page | oftotal 4 pages

Customer C.E.M TECHNOLOGY (THAILAND) CO., LTD.
219/43 Moo 12, Petchkasem Road, Omnoi,
Krathumban, Samutsakorn 74130

Equipment Thermo Reactor

Manufacturer Spectroquant Model TR 420
Serial No. 23290802 ID No. -
Description Resolution of UUC : 1 °C

Environmental Conditions ~ Ambient Temperature: (23 +3) °C

Relative Humidity: (50£15)%
Review Atmospheric Pressure: -
- - - - - Calibration Location Blue Devils Laboratory (TL)
Z:i :lr,eev;'nz;v': zz;zs.enance checks and if applicable performance tests for ICP-OES/Avio200 Received Date 21 September 2023
Calibration Date 22 September 2023
This ICP-OES/Avio200 Passes V1 Fails 1 the preventive maintenance. Date of Issue 23 September 2023
Review of Preventive Maintenance: Condition of Artifacts Used conditions but can be calibrated
Authorized PerkinElmer Repres ve: Date: ¥
82 Wﬁ""’ vV % 02-Aug-2023
(DD-MMM-YYYY) Checked by Approved by
Authorized Customer Representative: Date:
% ©®q 02-Aug-2023 Act as Technical Manager Representative of Managing Director
(DD-MMM-YYYY)
' () (KrisyoslK.) () (SakdaY.) ( Dr. Ekachai Puttitwong )
() (PatiphanK.) () (OnnapaP.)
(V) (Pongsak H.) () (NitiphongK.)
() (KanungC.) ( ) (NonthachaiK.)
() (PramongP.) () (NoppolP.)

I ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6 I




THAI HEART CALIBRATION CO., LTD.

11271 Moo 5, Phrack Sa, Muang, Samut Pr

THAI HEART CALIBRATION CO., LTD.

ek Muang, Samut Prakan 10280

Tel, 0-2394-2162, 0-2757-8435,0-2757-8496 Fax.. ) Tel, 0-2394-2162, 8435, 0-2757-8496 Fax.. (. 2757-8507

Certificate No.: ~ T0-2109034/23 Page 2 oftotal 4 pages Certificate No.:  T0-2109034/23 Page 3 oftotal 4 pages
Reference Method : Measurement Results (Cont.):
- The calibration method used was CP-142 based on an in-house method. #R
- The temperature scale used was an ITS-90. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty
- This certificate can be traceable to the national standards, which is realized the shown measurement units according to Hoje No: (°C) (°C) (°C) (°C) *°C) (%°C)
the International System of Units (SI Units). #1 150 150.2 150 02 0.25
w2 | 1s0 1502 Cos0 | 02 029
Reference Standard Instruments: #3 150 150.0 150 0.0 0.29
Type Model Serial No. Cert. No. Due Date Traceability 44 150 149.6 150 .04 § 0.18 =
Data Logger with Sensors| o v | MYSI002200 6 6300000723 | Feb. 3,202 THC . = L, I VY N
34901A MY41211040 ) #e 150 | 1495 150 -0.5 s i
Remark: This certificate is traceable to the International System of Unit (SI Unit) through: #7 150 149.1 150 .09 0.16 .
- THC, Thai Heart Calibration Co., Ltd. T 150 | 149.1 150 [ .09 1 o3
#9 so | w7 | aso | 03 | 020
Measurement Results: #10 150 149.5 150 -0.5 020
AL C# 150 149.2 150 .08 B
Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty . 12 150 149.6 150 .04 0.23
0 (&) 0 Y #°C) &0 | UUC : Unit Under Calibration
41 150 149.9 150 0.1 0.22 :
#2 150 149.8 150 02 014 | ; .
43 150 1495 150 0.5 021
#4 150 149.8 150 -02 020
45 150 149,10 150 0.9 0.16
46 150 149.6 150 0.4 | o
#7 150 149.2 150 0.8 014
48 150 149.7 150 0.3 1.80
49 150 149.5 150 0.5 0.18 .
#10 150 149.1 150 0.9 016
CEL | 150 149.1 150 0.9 016
#12 150 149.2 150 0.8 0.17

: Unit Under Calibration




THAI HEART CALIBRATION CO., LTD,

11271 Moo 5, Phrack Sa, Muang, Samut Prakan 10280

Tel. 0-2394-2162, (-2757-8435, 027578496 Fax..).2757-8507 - Te Ch n o I og y & DKSH

Performance Verification Certificate

Job No. LSPR2306369

Certificate No.: T0-2109034/23 Page 4 of total 4 pages Equipment : AA SPECTROMETER Serial No. : A7310
Manufacturer : GBC Scientific Verification Date : ~ 23-Jun-2023
Measurement Results (Cont.): Model Type : SavantAA
Customer : 13w 4.5.88 waTulal (Inouaud) i

219/43 w12 ouuwasiney dusdaudau dnanssvinuuu owlaamsaas 74130

(O @ O) (OX6X6) Bt ot vrteton
Test Description Criteria Reading Result
oNoJo oNoXo, B T | e
Photometric Noise (if >350 V) Std. Dev <0.0002 -
2. Wavelength Accuracy , Cu 324.75 nm +0.20 nm 324.65 nm PASS
@ @ @ @ @ 3. Wavelength Accuracy , Cs 852.10 nm +0.20 nm 852.30 nm PASS
4. Slit Width 0.2 nm £0.02 nm 0.22 nm PASS
@ @ @ @ 5. Slit Width 0.5 nm £0.05 nm 0.51 nm PASS
\ ) \ / 6. Slit Width 1.0 nm +0.10 nm 0.89 nm PASS
7. Standard Gauze Screen 0.49 Abs* £0.02 Abs. 0.4888 Abs. PASS
Front View Front View BC modowith gaitio 0.0001 Abs:
L R BC mode without gauze -0.0004 Abs.
Difference between With gauze and <0.004 Abs. 0.0003 Abs. PASS
without gauze >
8. ABS Reading 5ppm.Cu >0.7 Abs. 0.740 Abs. PASS
The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard < 9. %RSD <05 % 0.48 % PASS

uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%. « Write in the criteria column the Abs reading on the gauze screen calibration label

We hereby certify that instrument complies with GBC factory speccifications

Your fe is our promise @ DKSH Technology Limited
- End of Certificate -
Verification By :  Mr. NIWAT SUPATANIT Signatory : 3«"‘"
Issued Date : 3-Jul-2023
DKSH Technology Limited
2533 Rosd f Bangkok 10260

Phone +662 639 7000, www.dksh.com

AU AR AN Tectumabegy service (od canter

Delivering growth — in Asia and beyond .a. 02 639 7000




This is to certify that
Niwat Supatanit

From

DKSH Technology Limited
Thailand

_ has successfully completed GBC Service
Training including hardware and software training,

installation and repair on the following instruments:

AAS Instruments and Accessories
UV-Vis Instruments and Accessories

ICP-OES Quantima and Accessories
Introduction to:
ICP-TOFMS OptiMass
High Performance Liquid Chromatography
X-ray Equipment Emma

Training conducted in Penang, Malaysia
From 22 July to 2 August 2019

o/

Eeoff Condick G B c
CEO

Supelcvo,r

www.sigmaaldrich.com

Certified Reference Material

Reference material certificate

Copper Standard for AAS TraceCERT®
Product no.: 38996
Lot no.: BCCH9264

Description of CRM:

Expiry date:
Storage:

Density (certified) at 20°C:

Copper metal (pure material) in 2% HNOa (prepared with HNOs suitable for
trace analysis and high-purity water, 18.2 MQ-cm, 0.22 ym filtered).

JUN 2025
Store at 5°C-25°C
1011.3 kg m2 = 0.5 kg m™?

Constituent Certified values at 20°C and expanded uncertainties, U = k- u (k = 2) [12]

|

Copper | 989 mgkg?! %= 4 mgkg? ‘[ 1000 mgL?* £ 4 mglL?

Metrological traceability: Certified values are traceable to the International System of units (SI) through
a metrologically valid weighing process. Detalls see "Details on metrological
traceability”.13

Measurement method: The certified value Is determined by high-precision weighing of thoroughly
characterized starting materials and verified by measurement against NIST
SRMs or similar CRMs in accordance with ISO/IEC 17025.14]

Intended use: Calibration of AAS, ICP, spectrophotometry or any other analytical technique.

Instructions for handling The bottle’s temperature must be 20°C. Shake well before every use. If storage

and correct use:

Health and safety
information:

Packaging:
Accreditation:

Certificate issue date:

150 17034
SRMS 0001

of a partially used bottle is necessary (at the user’s risk), the cap should be
tightly sealed and the bottle should be stored at reduced temperature (e.g.
refrigerator) to minimize transpiration rate.

Please refer to the Safety Data Sheet for detailed information about the nature
of any hazard and appropriate precautions to be taken,

250 mL HDPE bottle

Sigma-Aldrich Production GmbH is accredited by the Swiss Accreditation Service
SAS as reference material producer under no. SRMS 0001 in accordance with
international standard 1SO 17034!5)

29 JUL 2022

S Aot 4 o

S. Matt - CRM Operations Dr. P. Zell - Approving Officer

Sigma-Aldrich GmbH, 25, 9471 Buchs, Switzeriand;

Tel +41-81-755-2511; Fax +41-81-756-5449; www.sigmaaldrich.com
Sigma-Aldrich Production GmbH is a subsidiary of Merck KGaA, Darmstadt, Germany.
Certificate Page 1 of 3 Certificate version 01
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CERTIFICATE OF CONFORMANCE

Equipment name : Gauze membrane
Serial Number : F104
Procedure Used . NIST neutral density filter: 8661/SRM 930D (1210)
Reference Standard : Spectrophotometer, LIBRA S70
Serial Number : 136821
Result :
Wavelength (mm) Measured Value (A.U.)
440 0.489

Valid for 12 months from date of issue.

Issue Date : 5 March 2023
Operator by ;. Mr. Niwat Supatanit

DKSH Technology Limited
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone 4662 639 7000, www.dksh.com

€U AR 3YSE Technology mevics a8 cantar

Delivering growth ~ in Asia and beyond ﬁ 02 6 3 9 7 000

g, Q& DKSH

O Service contract Performance Plan uSdn Sinwawy inalulad S

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Issued Date: 23/06/23

Customer : 5w 4.5.8y wnlulad (Invuaud) $ria Manufacturer:  GBC Scientific Equipment Pty Ltd.
Address : 219/43 W12 owwiwrainey dusdoanion Model : SavantAA

dunenssrfuuun SwinmnImng 74130 Serial No : A7310
Contract : Location :

Power on switch and initial status

: v ( o
Trohomak "fiﬂcL/ v;’iL.a‘J?tm:‘L?‘a'.{ gkl 240

Main voltage ( power supply check 220V =10V ). (] poc 1V

- Power indicator light (Replace if faulty). o O N/A
Power core (Clean or replace as appropriate). 5 O N/A

- Fan (Clean or replace filter element as appropriate). ™ O N /A

- Temperature (10 to 35 deg.C) o O 251 ¢

- Humidity (8 to 80%). I O 44 S
Air Quality (No Dust) | (| N/A
No corrosive vapours present from laboratory sample preparation or 4 O N/A
external sources.
Windows lens (Clean or replace as appropriate). ™ T’{r‘cl‘/
Light Source (Check operation. Replace if required). ™ O Qo\:iy

- D2 Lamp (Check operation. Replace if required). [14] [m] Lerch
General (Tube and Fitting /Check for leaks). v (E Te

- Air Zero (Inlet pressure range 300-400 kPa). 7 O LOQWIA
Acetylene (Inlet pressure range 55-96 kPa). O 0.alPAa

- Nitrous oxide (Inlet pressure range 300-400 kPa). a O

- Operating system O \ivdows +
Software Version ™ O Conerl %.0
Verify that all computer links and installed softy P correctly] [ [m] Y};acly

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 1/4



Dk e Q= DKSH

I Service contract Basic Plan

{1 Service contract Performance Pian uldn Sinwaoy inalulad $ria
Spray Chamber Type
[J ABR Spray Chamber [B/Standard Spray Chamber

e Maintenance Remark

Flame s)

Burner head (Clean the jaws using GBC Burner Cleaning Card). M =l
Burner mount (Check for wear. Replace the burner retaining plate if O O
required).

- Spray chamber (Visually inspect the bead for cracks, pitting or solid
deposits. Check or replace O-ring kit).
- Safety interlocks

4
E|

» Burner (Check for Interlocks connector)

» Spray chamber (Check for Interlocks connector)

Pressure relief bung. (Check or replace O-ring)

- Nebulizer (Clean and check operation / Replace the O-ring)

- Gas connections (Check for leaks).

- Capillary tube (Check bends and clog).

48| 8| 8|a d
Oojojof 0)ojo o

Liquid trap (Drain / clean and replace O-ring ).

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 2/4

Job No. LSPR2306369
T Service contract Basic Plan
O Service contract Performance Plan

&= DKSH

uidn Grnwany innlulal sria
Bleed gas lines ( Relieve pressure in the spray chamber). o O b
Ignitor (Ignite the flame several times to check ignition reliability. (! g O AW
Replace the glow plug if required). s “((\/
- Extinguish (Check operation). ] O ?6011‘/
Horizontal movement (Check operation for STD. Spray Chamber). 5| ] (i.:p(_-‘y
Vertical movement (Check operation for STD. Spray Chamber). ) O 7&,‘}//
- Burner Adjuster ( Check operation for ABR Spray Chamber)
» Burner Angle (* C) O O
» Angle Zero (mm) O {=]
» Work head Height (mm) O O
» Work head Centre (mm) | O

Note:

N /A

Customer :

( )

Service Engineer :

N

1 @
NN D,

( Mr. NIWAT SUPATANIT )

Maintenance Date :
S i

Jun /92023

ATOMIC ABSORPTION SPECTROPHOTOMETER

Page 3/4



Job No. LSPR2306369
[ Service contract Basic Plan

£ Service contract Performance Plan

Performance Verification

1. Wavelength accuracy

Specification

ICu 324.75 nm =0.2 nm

Actual Value

€% DKSH

uidn Srnwawy inalulad fria

3
&

(optic calibration check). s 852107202 hm (LLL ‘}J(—’ m 04
2. Slit width accuracy 0.2 nm £0.02 nm C. 216 nm o
(0.2 nm ,0.5 nm,1.0 nm) 05 nm £0.05 nm 1 mm v
1.0nm %0.10 nm C.2 &

3. EHT <350V "D\ |
(7

4. Absorbance accuracy

(absorbance calibration
check).

> Gauze 049 A.U.

Reading +10% of
calibrated value.

0. 49%% Abs_

5. Background correction

SavantAA <1%

BC on with gauze:

(optics alignment check). SensAA/XplorAA -0.00C Abs
difference between <2% BC on without gauze:
measurement with and 0. 000k Al
without 0.49 A.U. gauze 2
for 10 samples.
6. Sensitivity /noise Cu 5 ppm 42016 Abs
flame test 0.7 A.U.
(aqueous Cu solution test =
i <0.5% RSD C 4% .
under air-acetylene .
flame).
Note:
N/A

Customer : Date :

5
@;)
<

7

v
.{
%

&
W

2‘5)
%;3
i
%ﬁ

gg

:

EY e D e NN S Y

~

ARCHEMICA

Certificate of Calibration

Aquion RFIC: Anion (ID#1084)

This certificate is to verify that instrument below are calibrated

by Archemica International Co., Ltd.

Aquion S/N: 221280114
AS-DV S/N: 2205880126

For

C.E.M TechnologyféThalland) Co., Ltd.
J

=3

Operator Signature: ‘ Bxrmuy Date: Jan 25,2024

(Mr.Itsaraphap Bumrungjeam)

5
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4 ]

J
@
‘@

TN G
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\/\_9

O

)’f

95D

S/ SONSIS

S——

=

Applications Chemist

/‘.Fu

: : 7

Service Engineer : : Maintenance Date :
r\k.wa* 9 ?
23 /Jon /2023 §§ 7//?
( Mr.NIWAT  SUPATANIT ) N Y
2= (&
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Preventive Maintenance

€ Gerhard

Analytical Systems

a = S o w
U3t Areatey malulat 319
%’ﬁ D KS H ﬁl]ﬂuin1iﬁmn1imﬂ
105 02 639 7000 E-mail: service.tec.th @dksh.com
r;hrj"lnm!azmiﬂmﬂ
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1901 1ums1#HUSMS Preventive Maintenance

V3N vzdddmansdinng vie IS msamvenaheveamsuims mmz Tusuuaznat s1ms van
Hanmlszasaniziuusmsuenmiloniniu na1 :yms Gungaans - e1iiad wioTunga indagny) 15Em

a9 szfinAnismsiidumusasingruuionssuiue 14

VOUVIMSUINS
- @INEUANIMMIINNUAN 9 YouATENilD
- neaeudszAnammsihnuveuniesilo

- FMINANEIATINADLIATOID

LN
O 2 1 A ' A = 14 o a A 9
- i iR msgen wie nldsuesy luaiithgadone vienuaaamms dam
ad gy o ' & de g a Aw o & ¥ A gy A a yy 14
- luns@ingsusmseguenaiiuifusms using sufludesfamldsemudn Tdun m
a 3 v
@una iludu

. o« : . .
- 13 4 veanuanslumsnfasuntassia Taglinsalinsaiamih



Preventive Maintenance Contract
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JOB:LSPR2403415.

MODEL:YAP 200

Operational Qualification (OQ)
ﬂi']i]ﬁﬂllﬁﬂ'lw!ﬂ%ﬂﬂ

FRONT

S/N:. GERS200180181.

REAR

® ®

®

® ©

BlEEE|EBEEE

z
o

PASS

FAIL

Tube connection for sample H3BO3 supply

Tube connection for sample H20 supply

Tube connection for steam generator H20 supply

Tube connection for NaOH supply

Tube connection for receiver glass extraction

Tube connection for sample waste extraction

Tube connection , overpressure steam outlet

Connection for cooling water supply (with cleaning sieve)

© (o (N|o |0 s (w(N |k

Tube connection for cooling water outlet

No FAIL N/A
1 | Quick clamping device with clamping block “ O O
2 | Digestion tube 250/300 ml ) O @]
3 | PTFE steam inlet tubing M O )]
4 | Connection stopper , Viton ) @) @]
5 | Screw cap GL18 [ )] O
6 | PTFE-inlet tubing NaOH “ ) O
7 | Distribution head made of glass ) O @]
8 | Screw cap GL32 “ ) O
9 | Distillation condenser made of glass ) )] @]
10 | Screw cap GL14 ] ) O
11 | Ventilation valve [ O O
12 | Control panel M ) ]
13 | Operating Button ) 0 @]
14 | USB interface (with protective cap) M @] O
15 | Silicone tubing 8/10 for distillate discharge ** a @] M
16 | Verprene tubing 4/8 , receiver suction ** @] @] M
17 | Cable duct for electrode cable + titration tube** O O [
18 | Silicone tubing 4/7 , boric acid inlet** ] 0 [
19 | Sensor for level monitoring including connector** ] )] M
20 | Agitator motor with propeller** ] )] )
21 | Titration acid inlet tube ** O ) M
22 | Receiver glass** @] 0 [
23 | Holder for pH electrode , removable** ] () ]
24 | pH electrode (combined electrode)** (@] O [
25 | Drip tray PP M )] O

** only VAP 450

10 | 4 X USB interface

11 | 1 X RS-232 Interface

12 | LAN Interface

13 | Screw cap for Perspex cover

14 | Connection socket for sample waste tank level monitoring
15 | Connection (not used)

16 | Connection socket for H20 tank level monitoring
17 | Connection socket for H3BO3 tank level monitoring
18 | Connection socket for NaOH tank level monitoring
19 | Overcurrent circuit breaker

20 | Apparatus socket (mains cable connection)

21 | Rating plate with serial number

22 | Exhaust air fan

23 | Excess temperature switch

HREERRERRECERERERERE>EE> RO

] u)ula](e]e])e)elele]e]le)s)ele)e)e)e)e)e) el

D‘WDOGOGDEDDDDDDDDDDBDEE)%




Inside Steam generator

Module Pump holder VAP200 - 450 V3

AN 8 a5 4@raa

No ASS FAIL N/A
1 | Peristaltic pump ] ] ]
2 | Diaphragm pump NaOH. with non-return valve ] O a
3 | Circuit board M C [m]
4 | Tubing connection module ] ] [@]
5 | Flow controller M ( [m]
6 | Lens head screw M5 x 10 M O (]
7 | Bushing nozzle 4] ( [W]
8 | Screw in socket M O ]
9 | Magnetic valve 2/2 way ] =] (@]
10 | Circuit board distributor ] O ]
11 | Bushing nozzle ] O [@]
12 | Screw 5 x 25 M O ]
13 | Cylinder screw ] @] [@]
14 | Screw 5 x 20 M ] ]
15 | Seal EPDM 15 x 4 4] =] (@]
16 | Tubing connection piece 51x10x6,5 M O O
17 | Tubing connection piece 51x10x10 ] ] [@]
18 | Screw M4x10 M ] (]
19 | Clamp ] O @]
20 | Clamp |l =] [@)]
21 | Y-tube connector M O [@]
22 | Spacer bolt 5 mm |} =] [@)]
23 | Bundle clamp M O (]
24 | Bundle clamp ] =] [@]
25 | Retrofit earthing pumpv ) O =

26 | Snap ferrite [ =] =
27 | NutG 38" v o O
28 | Pump holder plate [ s =

No PASS FAIL N/A
1 | Steam generator ] =] (@]
2 | Steam generator traverse ) O ]
3 | Pinch valve M O (@)
4 | Circuit board distributor ) O @)
5 | Valve tubing connection ] ] (@)
6 | Housing safety valve ) ] ]
7 | Safety valve SKT || O (@]
8 | Excess temperature protection , steam generator ] [m] )
9 | Safety valve G 1/8 0,5 bar ™M O O
10 | Ventilation glass pinch valve VAPODEST | =] [m)
11 | Hose clamp for ventilation clamp || O O
12 | Distributor PP ) =] @)
13 | Angle connection PP ™ ] [m]
14 | Pressure transmitter M =] [m)
15 | Level switch ) O @)
16 | Fixing bracket steam generator ] =] (@]
17 | Relay HT+ o) O ]
18 | VA Hexagon nut % ] O O
19 | Angle connection 1/8% e O [m]
20 | Bushing nipple 6-10-14 ] O @]
21 | VA Lens head screw M5 X 10 ) =] )
22 | Grounding connection , 2-pole “ ] (@]
23 | VA Lens head screw M4 X 6 ) =] [m)
24 | Spacer bolt 5 mm “ O @)
25 | VA Lens head screw M4 X 10 ) =) =
26 | Tubing connection ] O 8]
27 | Hose clamp 14.5 mm ) O tJ
28 | Module ball valve with nozzles ) =] =
29 | Cross manifold with spout ) O =
30 | Seal copper G 1/8 ] @) ]
31 | Locking screw 1/8” ] O =
32 | Pin strip ) O
33 | Bundle clamp 12 H 4500 ) O =
34 | Bundle clamp 12 H 4502 ) O =
35 | Temperature switch 80°C ) =) =
36 | VA Lens head screw M3 X 6 ) =] =
37 | VA Hexagon nut M4 ) =] O
38 | Linshead screw M4 X 8 ) =) =
39 | VA Spring washer ) =) =
40 | Angle connection , reduced , 1/8” PP ] O 8]




Control panel

No PASS FAIL
1 | Title bar [ 0
2 | Status bar M )
3 | Navigation button M @)
4 | Smart switch with multiple functions “ @)
5 | USB interface o )

3188z1R8AMINT IO
FUADUMSVINS
asnaeuszun T (Blectrical Test)
Y. A4 o I
- anwdumuma ihveanieadunsng

- nszua il

mnﬂauﬁmwm‘ém (Optical Test)
- Main cable

- Electric wiring

- Pumps

- Distribution Head

- Condensor

- Steam generator

- Tubing

- Viton cone

52901 Function N15¥1191% (The FunctionTest)
- SRUUAIMAZAIUANANUA YD Steam

- szuumsiAuiugh Sample Tube

- 32UUMSIAN Na OH

- 3TUUMIIAN H3BO3



SIBNURAMIIADIMS 5. PUMP Pass  Fail  N/A Remark
1. TECHNICAL DATA Pass  Fail  N/A Remark Pump HO Steam M O O .
Main Supply 220 volt + 10% 50 Hz with ground IZ ) O - Non-Return Valve . . o
Norminal current IZ O [ 8a..... Pump H,0 Sample - - M AAAAAAAAAAA
- Non-Return Valve - - S
1.1 COOLING WATER BATH Pass  Fail — N/A Remark Pump NaOH M O O ..
Temperature 15-20 °C M O O - Non-Ruturn Valve |Zl O O
Cooling Water Outlet IZ O O Pump H3BO3 - - M
Control Temperature M O O - Non-Rutum Valve - - M
Pump suction ) O M
Pump suction receiver ) OJ M
1.2 OPTICAL TEST VAP200 Pass Fail N/A Remark
Screw cap GL14 M O (D 6. The Following Program Run : Pass Fail N/A Remark
Screw cap GL18 M O O Addition H20 0999 ml. O O M
Serew cap GL32 MO O Addition NaOH ~ 0-999 ml. M O O
Distillation Head IZ O O
Condensor M O O Addition H3BO3  0-999 ml. 0 R 7
Viton Cone ) M () Reaction Time ~ 0-108 min IZ O O
Ventilation Valve BV M O O Distillation Time ~ 0-108 min M O O
Micro Switch Sample M D D """"""" Steam Capacity  10%-100% IZ D D .................
Agitator motor for propeller O O M .............
2. SYSTEM COOLING WATER INLET Pass Fail N/A Remark Suction Sampe [:] D M """"""""""
Cooling Water Inlet |Zl O O Suction Receiver O O |Zl """""""""
Cooling Water Outlet M O O 7. Measured pumps Remark
Flow control valve M D D ------------ Pump NaOH Volume: 1333 m .
Remark : .
3.SYSTEM CONTROL Pass Fail N/A Remark
Display IZ O O
Program IZ O O
Adding NaOH M O O
Adding H20 0 0 N 7 [
Adding H3BO3 O o M
Suction Sample O O M .............
Suction Reciver ) OJ M .................
4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler IZ ) )
Level Sensor IZ ) )
Novopren IZ D D .............
Solenoid Valve Shut-Off M O O
Solenoid Valve Steam |Zl O O
Solenoild Valve soft steam IZ ) O
Ventilation Valve Premount IZ ) O
Excess Pressure Detector IZ D D .............
Heating Element IZ O O



Yoyaariuayudunaiin (General Technical Support)

ﬂ1§ﬁ1§3¥ﬂﬂ1ﬁ)"!ﬂ ( Basic maintenance)

Cleaning program
‘Glass parts and tubes must be rinsed dally before starting analysis
In ander o prevent .

The following seftings are recommended for this:

parsmaters Valug
H;0 aodtion 150 mi
NaCH addiion omi
Distiiation time 7 min
Sieam power 100 %
Reaction time 0s
Suclion sampie s

__» Insert a digesfion tube (without sample) and start the pro-
gram.

= Al iquid camying parts are cieaned. In the case of strong
saling, approx. 10 mi of Sulphurc 3ok can also be aoded
fo fhe migesfion fube.

General error message

Fault description ‘Cause Remedy
‘Coofing waier flow  Cooling walerpres- ™ Open water fap.
valume foo low' ‘sure under 1 bar ¥ Check coolant pressure.
= Check cooland tube.
ka. contl has been
Sample tube missing’ Sampie fu = Insert fube.
Confinue program of restart.
ReCiK not = protection doar.
protective door open’  closed Program con i
fxed.
Reagen! storage’ One or more storage @ Flll storage fank.
wase" tanks are empty = Check comect seating of the universal SEnsors.
—
meems.
The sample waste = Empty sampie wasie tank.
tank Is full. = Check comect seating of e unhversal Sensors.

i

fhe eror.

Fault description

Analysis
high

Analysie result foo

low or no result

Remedy
The chemicals it = Detalled checiing of the chemicals.
nated with nifrage = of a biank value_
= Replace the chemicals I necessary.
‘ipkend reaction In the digestion @ Increase of the water adition amount.
‘ube, sodlum hydraxide drops get
Into the recever.
the E = of the glass
Ibeoken or wom ou, sodium
hydroxide drops get into the:
recelver.
L In the u t advance with dis-
@gestian ube. tiledt wates.
e = sian tim
[previous sample. = Check whesher the sample was previously
sufliclently alkallsed.
@stiiafion; distiiation = N o fhe ammonia
time toa short. cantent.
= The distillation amount should be 100 ml.
Ammonia escapes at leaking = Solled or defeciive Viion plugs; clean or
|piaces. replace.
® Check seals (GL screw conneclians) an
‘he distribution head; replace If neceEsary.
= Check valve a the condenser ks gummed
up; clean or replace.
L] gmm:mamm
= Distribution head glass leaks; replace.
Audifion amount of the sodium = Check the constant fiow rate of the NaOH
hydroxige too IEfle; no ammania pump (see Technical Data).
development.
Too low borlc acid amound infhe ™ Increase of the borlc acid amount.
receiver; escaping ammonia s nat
‘compietely banded.
Tube not compietely Immersed in~ ®  Increase of ihe ackd amount.
the acid receiver.
Formation of stable ammonia = This probiem anly occurs with catalysts.
‘compounds which are not cantaining mercury. Sodium sulphate salu-
"y hydroedde. ¥
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Preventive Maintenance
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Soulumsliusms Preventive Maintenance
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Preventive Maintenance Contract
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JOB No: LSPR2403414 MODEL: KT 20s S/N: GER5720180118 Part 4: aZI98ANAZIIBIUNANIIHUINS Preventive Maintenance

Part 3: asdufaan AT oq 4.1 asradaszuulih
Pass Fai N/A Remark
Front and rear view of KT-L version ¥ 220 V50 Hz M o o
nssualilihamiifanios M O O

4.2 ﬂs'maammmqﬂnmimwn

Pass Fail N/A Remark
mollvoanies ™ o o
@) woudsmlensa ™ o O
mwndeiumouiizmlonsa 4] o o
AAMUDI Aluminum block | [ eudnm
MIVUAIUDY Lift [
(8) Light O o &
Current Switch M D [:] ..............
No. PASS Fail N/A Remark Thermostat M O O
1 KJELDATHERM digestion block ] ITouaMN
2 | Insert rack M
3 Digestion tube ]
4 Stainless steel drip tray |
5 Exhaust manifold |
6 Controls module, removable |Z,
7 Handle for insert rack [}
Mains switch with overcurrent
8 ) ) %}
protection function
9 Connection for lift unit |
10 | Mains cable with plug [}
11 | Power supply for TURBOSOG |
Connects controller module to
12 | block M
13 Connection for fan for cooling ) ) o
samples (optional)
14 Connection for external cooling . . ™
water valve (optional)
15 Connects controller module to o
block
Connection for Iso-Versinic hose
16 ; |
(extraction)
17 | Excess temperature fuse |
18 | Lift |




4305308 A5zuUMsIMau

) kL

Switch controller on or off.
USB port

LAMP button

LIFT down button

LIFT up button

OK button

Navigation buttons

Display

START/STOP button

MENU button

SUC button

COOLWATER button (optional)
COOL VENT button (optional)

PRE HEAT button

: :
M3TLVesgaNYIIINNI100emARINTIN250097
mahauvesiilesiugungiguiu

mﬂiwmmmﬁwummuqmﬂﬂu

Pass

|
|
O
()
O
|
|
]
|
|
O
O
4]
|
|
|

M xr
Fail  N/A
O O
O O
O ™
O o
O o
O O
O O
O O
(D
O O
O ™
O o
O ™
O O
O O
O O
O O

Remark

msﬂqa%’nmﬁﬂﬂ (Basic maintenance)
Ve 1A P v & o 4T o
1. msdesdediunamsiieaniyuusdiiiosmndiegiaiuannsatlesildlag
wuzihlddeadismsasmaningamgiiilusziumy deafiszdugamigl 250 C asum
15 i aaewilugamigi 380 C rieTleaiumsduesnin
2. wieliaSalinasuaes1si Tube WuduAAAT04
y . ' Y v s Ay o a
3. desrhemeedlensalannasindennldanuaie ellestumsnaavedlensad
o 4
HIAABPNNA AT
o 73 U v ;’ A Y “0’ d‘ﬂ'd a U
4. fenuazeiadingudsadimimsedyuilunsainiinsunsanaaauniaeg
Tuvigu
|
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