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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL.0-2717-3000-27 FAX.0-2719-0484
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Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/ ) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

Mettler Toledo
Five Easy
B617389478
PH-02

Used Iltem

05 November 2021
09 November 2021
2111-0236WN-1

Eco Consultant Co.,Ltd.
32/3-4 Moo 4, Tambon Talkoa,
Amphur Samkhok, Phatum Thanee 12160

(25 £ 25) °C
(50 + 15) %
In - house method :

- CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement with
certified reference material (CRM)

NSC-TISI-TIS17025
CALIBRATION 0008

21CH1558
10f3

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Wy, -

The Uncertainties are for a confidence probability of approximately 95%

Approved Signatory

16 November 2021

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0032758



Cert.No.: 21CH1558
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 3240076 6O0RCO033 211193 14 Feb 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761016 02 Aug 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH mV mV pH
pH Meter 4.00 177.48 17 4.01 0.58 2.00
S/N.: B617389478 7.00 0.00 0 7.01 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

Waly, .
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Cert.No.: 21CH1558
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factor
(mV) (x) k
pH Electrode 4.008 3.99 175 0.0086 2.05
S/N.: 9418196 6.982 6.99 5 0.012 2.07
10.015 9.98 -165 0.013 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 9418196
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°c) (x°C) k
25.0 25.003 252 0.197 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 85 %.

~000-

Waly, -

a 1081115



Calibration Centel SP Rq |

Part of DKSH Group
Q\\\'\\:\'__‘*-’;l/’'.«,,/
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HacNR Certificate of Calibration
Equipment Cooled incubator Certificate No.: C31221188
Model: i250 Issued Date: 20 June 2022
Serial No.(or ID): 0408-0215-0017 ( CI-01) Job No.: KSPR2207301
Manufacturer: Accuplus Page: 1 of 4
Condition: In Condition Ventilation Valve: None
Shelves(pc.): 4
Customer: ECO CONSULTANT COMPANY LIMITED.
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Environment Condition: = Temperature: 26 °C + 09 °C
Humidity: 60 %RH + 4.2 %RH
Voltage: 223 VAC : 34 VAC
Calibration Place: ECO CONSULTANT COMPANY LIMITED. ( vavfjiifin13iasiem du 2)
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Calibration By: Mr. Ampol Srisumphan
Calibration Date: 17 June 2022
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is fraceable to the S Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Lid. Certificate No. C10220004
SRRT (Y~
Shwwe ol #osatid 135 102RT 3T Siila
(Mr. Ampol Srisumphan) sk (Mr. Udon Srichana)
Person in charge Authorized Signatol'y

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(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 SPC RT Co., Ltd.

utidn 1oniAd p157 $ia

8PC RT CO., LTD.

Al 00003 1194 WpudRsossumiBa 57 aungyain 10141 Wvivutesin awsdlvw NTIMWUMIHAS 10260

Branch 00003 1194 Sol Wachirathomsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanong, Bangkek 10260 Thailand

Tel: D 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: Info.spccBepo-ri.com Webslfe: www.spc-ri.com SPCC-FM-C31-08: 05 Apr 2022
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Certificate No.: C31221188 Page: 20of4
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Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)

Inside chamber: W= 50 (cm) D= 44 (cm) H= 119 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h= 32 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d=5 (cm) h= 12 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 | #3 #4 | #5 | #6 | #7 #8 | #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure,
Measured Temperature: The average reading of standards at any positions or location,

Measured Uniformfly. The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabillfy. 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.

vt 1eaid e9R iR

SPC RT CO.. LTD.

A1 00003 1194 Ypusdstysumin 57 ﬂwﬂ'liﬁ“ 10171 W9NUNIIN l'lﬂl‘!‘!!ﬂﬂl\i M{INHERIUAT 10260

Branch 00003 1124 Soi Wachirathamaathit 57, Sukhumvit 101/1 Rood, Bongehak, Phrokhanong, Bangkok 10260 Thallond

Tel: O 2185 4333 Ext, 3300-3308 Fox: O 2185 4424 E-mall; Info.epocepc-rhoom Webaite: www.spe-rl.com SPCC-FM-C31-08: 05 Apr 2022



SEKT

Part of DKSH Group
Certificate No.: C31221188 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 2.0 °C
et T:nn‘:x:::re Correction of UUC. Uncertainty

(*C) (*C) (£°C)

#1 4.26 2.26 0.51

i#2 3.51 1.51 0.52

#3 2.60 0.60 0.52

#4 273 0.73 0.51

#5 3.29 1.29 0.51

#6 2.80 0.80 0.51

#7 241 0.41 0.51

#8 2.64 0.64 0.51

#9 2.32 0.32 0.51

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°c) (°C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 x°C)*
3.0 2,0 2.0 4.26 | 3.51 | 2.60 | 2.73 | 3.29 | 2.80 | 2.41 | 2.64 | 2.32 0.52
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
"G (*C) &*C) (*C)
2.0 2.01 0.13 2.09

Note: * Maximum uncertainty of the each position

v Lendd 81 il
SPC RT CO., LTD,
ntwafl 00003 1194 YpuadssrsamiBa 57 QUUAYMAN 1014 W¥INUIIIN WARTETNN NYANHUMIUAT 10260

Branch 00003 1194 Sol Wochirathamaathit 57, Sukhumvit 10171 Road, Bangchok, Phrokhanong, Bangkok 10260 Thellend

Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: info.spec@spo-ri.com Websle: www.spe-rt.com

SPCC-FM-C31-08: 05 Apr 2022




o K]
Part of DKSH Group
Certificate No.: 31221188 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
Maasired Correction of UUC, Uncertainty
Locations Temperature
"C (°C) (% °C)

#1 20.68 0.68 0.34
#2 20.37 0.37 0.33
#3 19.98 -0.02 0.45
#4 20.15 0.15 0.35
#5 20.16 0.16 0.36
#6 20.14 0.14 0.36
#7 19.84 -0.16 0.35
#8 19.84 -0.16 0.38
#9 19.80 -0.20 0.39

Temperature Distribution

Desired | Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 | #5 #6 #7 #8 #9 (x °C)*
20.0 20.0 20.0 20.68 | 20.37 | 19.98 | 20.15|20.16 | 20.14 | 19.84 | 19.84 | 19.80 0.45
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (*C) (*°C) (*C)
20.0 0.95 0.30 1.27
Note: * Maximum uncertainty of the each position
The End of Certificate

uldn 1oaiRd 1 fl dafa
SPC RT CO., LTD.

A1 00003 1194 Yor3T633uMIER 57 nunmysdn 101/1 LWL Ne N Wansslvns nqamavues 10260
Bronch 00003 1194 Sol Wachirothomaothit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanong, Bangkok 10260 Thallond
Tel: O 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spcc@spe-ri.com Websile: www.spc-rt.com

SPCC-FM-C31-08: 05 Apr 2022



SPPC Calibration Centel SE la |

Part of DKSH Group

Certificate No.: C31221188 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding 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 Statement for Simple Acceptance Rule {w = 0), Specific Risk <50% PFA

Choice B Non-binary statement with guard band (w = 1 U}, Specific Risk < 2.5% PFA

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

SRR T (L~

- A
v**';,;g*:;gf‘l.:‘“‘ (Mr. Udon Srichana)

Authorized signatory

Without adjustment
PDesired Temperature : 3.0°C Tolerances: 3.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 2.0 °C

Measured Correction of UUC. | Guard band | Tolerance
Locations W) Conformity
(°C) (°C) &*C) #°C)
#1 4.26 1.26 0.51 3.0 Pass
#2 3.51 0.51 0.52 3.0 Pass
#3 2.60 -0.40 0.52 3.0 Pass
#4 2.73 -0.27 0.51 3.0 Pass
#5 3.29 0.29 0.51 3.0 Pass
#6 2.80 -0.20 0.51 3.0 Pass
#7 2.41 -0.59 0.51 3.0 Pass
#8 2.64 -0.36 0.51 3.0 Pass
#9 2.32 -0.68 0.51 3.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

utdn 1oaid e darla

SPC RT CO., LTD.

f1vafl 00003 1194 Youadssssumiba 57 uUHIN 1011 4939019990 WANTEINME nMwINAT 10260

Bronch DODO3 194 Soi Wechirathomaathit 57, Sukhumvit 1011 Road, Bengchak, Phrokhanong, Bangkok 10260 Thallond

Tat: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: Info.spoc@spe-ri.com Webelte: www.spe-rt.com SPCC-FM-C31-08: 05 Apr 2022
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Certificate No.: C31221188 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 20.0°C Tolerances: 3.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Measured Correction of UUC.* | Guard band | Tolerance
Locations ) Conformity
(°C) (°C) (x°C) (£°C)
#1 20.68 0.68 0.34 3.0 Pass
#2 20.37 0.37 0.33 3.0 Pass
#3 19.98 -0.02 0.45 3.0 Pass
#4 20.15 0.15 0.35 3.0 Pass
#5 20.16 0.16 0.36 3.0 Pass
#6 20.14 0.14 0.36 3.0 Pass
#7 19.84 -0.16 0.35 3.0 Pass
#8 19.84 -0.16 0.38 3.0 Pass
#9 19.80 -0.20 0.39 3.0 Pass

Correction of UUC." = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

v AR o1 dda

8PC RT CO., LTD.

#7917 00003 1194 ¥ora¥sossuAtBa 57 ouugyin 101/1 U¥I9U193 0 IvRNTElVIG NTANKAVILAT 10260

Bronch 00003 1194 Sol Wochlrathamsathit 57, Sukhumvlt 101/1 Road, Bongehok, Phrokhanong, Bangkok 10260 Thailond

Tel: 0 21B5 4333 Ex}, 3300-3308 Fox: O 2185 4424 E-mall: info.spec@spo-rh.oom Websito: www.apc-rt.com SPCC-FM-C31-08: 05 Apr 2022



Corr_ Distribution & Max_Measurement Uncertainty

. ; Job_No. KSPR2207301
Carrection ('€) Without adjustment
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Temperature Distribution @ 3.0°C
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Temperature Distribution @ 20.0°C
std('C) Job_No. KSPR2207301
25.0 Without ad justment (Cont.)
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Part of DKSH Group

TwasasaudniniasasnIuaugaungd

afilueu: KSPR2207301
wilan%aiia: Cooled Incubator <u: i250
nutlauABay: 0408-0215-0017 (ClO1)

n579d0Y (Su) n529daY (5)

17 Jun 2022 510N15M578R 17 Jun 2022 VULV
Und | lund Und | Laind

General

| O 1. dwld = O

) O 2. msheu Main Switch (9] O

= 0 3. M Selector Key & =

| O 4, AsudEAINA Display | |

= O 5. msitnu Winau ] I

0 O 6.  &n Lever of Ventilation valve | | fl

O 7.  &@nW Lever door open/ close Cd |

I} 8. #nw Door seal 1] O

7] O 9. nmsiugasszuy Safety 3] O

= O 10. navieueassauvinaandu M| |

I 0 11, meaieuzassainaudu 0 0 ufl

M O 12.  d@nmsiaatas | |

= 0 13.  anmvwanaon ol doufidaata = 0

anunll

Mr. Ampol Srisumphan

Service Engineer

vl 10aRd 0nd#t daffa

SPC RT CO,, LTD.

ARl 00003 1194 Youadssssumida 57 ouugyein 101/1 UVIUTISIN IANTEINN NYINHINILAS 10260

Bronch 00003 1194 Soi Wachirathomsathit 57, Sukhumvit 101/1 Roed, Bengchok, Phrokhonong, Bangkok 10260 Thalland
Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spoc@spc-ri.com  Website: www.apc-rt.com



SPC Calibration Center S% |2 T

Part of DKSH Group
W ey,
im,,:—;;;m & Certificate of Calibration
TIRY
I NS%'I;I:{;‘I;I“SJLDZS
Equipment: . Balance Certificate No.: C01213706
Model: PA214 Issued Date: 17 December 2021
Serial No. (orID.):  B416510537 (BA-02) Job No.: KSPR2116537
Manufacturer: Ohaus Page: 10of 3
Condition: In condition
Customer: ECO CONSULTANT COMPANY LIMITED.
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Environment Condition: ~ Temperature 20 °C + 0.6°C
Humidity 52 %RH + 2.3 %RH
Calibration Place: ECO CONSULTANT COMPANY LIMITED. (Mauia3a9di)
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 13 December 2021
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02212819

q'-‘u)uﬁ'mj . S%RT Q\/\/\o{vok

439 10afd if d1im
SPC RT Co.. Lid,

(Mr. Piyapat Saidoung) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (lk=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (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 SPC RT Co., Ltd.

vt wwaid a1df dria

SPC RT CO., LTD.

A1 00003 1194 vpuaisrauai®a 57 ouugyein 10171 winswreenn wanselvus nanwauAs 10260

Branch 00003 1194 Sai Wachirathomsothit 57, Sukhumvit 101/1 Road, Bongehak, Phrokhanang, Bangkok 10260 Thalland

Tel: O 2185 4333 Exi. 3300-3308 Fox: 0 2185 4424 E-mall: Info.epcc@spe-ri.com Website: www,spo-rt.com SPCC-FM-C01-10: 23 Nov 2020



SPC Calibration Center SE IET

Part of DKSH Group
Certificate No.: C01213706 Page: 2 of 3
Calibration Results:
Before Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
..l&i:m__-—‘—- s Nominal Test Value 50 (@)
@ @ @:\'\ Reference Paints (g)
© f@ < y A B c D E
% ﬁ -0.0001 -0.0001 0.0001 0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00007
Departure of indication from nominal value., Readability 0.0001 (q)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(9) (9) (@ (@ (9 ‘
1 1.00000 1.0000 0.0000 0.00012 2.06
2 2.00000 2.0001 -0.0001 0.00012 2.06
5 4;99999 5.0001 -0.0001 0.00012 2.06
10 9.99998 10.0003 -0.0003 0.00012 2.05
20 | 19.99998 20.0006 -O.OOOGM 0.00012 2.05
50 50.00002 N 50.0016 -0.0016 0.00014 2.03
-100 99.99992 100.0032 7 -0.0033 0.00018 201
120 119.99990 120.0039 7 -0.0040 0.00021 2.00
150 149.99994 150.0049 -0.0050 o 0.00024 | 2.00
200 1 199.99992 .—200.0057 -0.0058 0.00030 2.00

3w 1eafiF 0157 die

SPC RT CO., LTD.

Al 00003 1194 Yeedsessuatia 57 ouuryIin 1011 WU WaAWSElIL RYIMNNLAT 10260

Branch 00003 1194 Sai Wechirathamsothit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanang, Bongkok 10260 Thailend

Tel: O 2185 4333 Exl. 3300-3308 Fox: 0 2185 4424 E-mail: Info.spcc@spo-ri.com Website: www.spc-rf.com SPCC-FM-C01-10: 23 Nov 2020



SPC Calibration Center SB IQT

Part of DKSH Group

Certificate No.: C01213706 Page: 3of 3
After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
-J-iﬂj’ ity Nominal Test Value 50 (@)
@ @ » Reference Points (g)
¢ @ A B Cc D E

——

- -0.0001 | -0.0001 0.0001 0.0001

H.

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
. 200 0.00007
Departure of indication from nominal value., Readability 0.0001 (@)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(9 @ @ @ (9) ‘
1 1.00000 1.0000 0.0000 0.00012 2.06
2 2.00000 2.0000 0.0000 0.00012 5.06
5 I 4.99999 5.0000 0.0000 ) 0.00012 2.06
10 9.99998 10.0000 0.0000 0.00012 i 2.056
20 o 19.99998 ” 20.0000 0.0000‘ - 0.00012 . 2.05
B 25 50.00002 | “.50.0000 0.0000 0.00014 2.03
100 99.99992 100.0000 . -0.0001 0.00018 2.01
120 119.99990 120.0000 -0.0001 B 0.00021 2.00 |
150 | 149.99994 150.0000 -0.0001 o 0.00024 2.00
200 199.99992 | 200.0000 -0.066;" 0.00030 2.00
The End of Certificate

vt 10aAT 8167 dla

SPC RT CO,, LTD.

A1vR 00003 1194 "oui¥ssTauaiba 57 auurgsdn 1011 wweutesn teawelyig ngaMwIVTUAT 10260

Bronch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Rocd, Bangchak, Phrakhanong, Bangkok 10260 Thailond

Tel: 0 2185 4333 Exf. 3300-3308 Fox: 0 2185 4424 E-mail: info.spcc@spe-rh.com  Weballe: www.spc-rt.com SPCC-FM-C01-10: 23 Nov 2020



Before Adjustment
Job No.KSPR2116537

Carrection of balance Readability:0.0001g
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After Adjust
Job No KSPR2116537
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vidm wafld 01fA $ia

SPC RT CO,, LTD.
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Bronch 00003 1194 Sal Wachirathomsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thoiland
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oSP0C Calibration Centel SP' IE |

Part of DKSH Group
s\“\‘@?'/,
S i ‘ .
= Certificate of Calibration
f,,%ﬁ‘\‘g
o RSC-ﬂSl-'I'lS.l"nZS
Equipment: Hot Air Oven Certificate No.: C31221187
Model: UF 55 Issued Date: 18 June 2022
Serial No.(or ID): B215.0024(HO-02) Job No.: KSPR2207300
Manufacturer: Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 1
Customer: ECO CONSULTANT COMPANY LIMITED.
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Environment Condition: =~ Temperature: 25 °C t 09 °C
Humidity: 59 %RH % 3.7 %RH
Voltage: 223 VAC ;- 3.6 VAC
Calibration Place: ECO CONSULTANT COMPANY LIMITED. ( avfitffin 8iasazv du 2)
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Calibration By: Mr. Ampol Srisumphan
Calibration Date: 17 June 2022
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220004
SRRT (Y~
Sowee ol #faseud 15 1paf8 0130 Suiim
(Mr. Ampol Srisumphan) i (Mr. Udon Srichana)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
intemational or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 85%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

These results may be affected by deviations from specified conditions. The resulis relate only to the items tested, callbrated or sampled. The report
shall not be reproduced except in full without approval of SPC RT Co., Lid.

vi¥w Leafd 048R dada

SPC RT CO., LTD.

frvafl 00003 1194 YoenBrovmaEn 57 auugin 1014 BTN WAvIElYLS NFUNWHNINAT 10260

Bronch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhonong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-moil: Info.spoc@spcri.com Website: www.spe-rt.com SPCC-FM-C31-08: 05 Apr 2022



SPC Calibration Cente E;P( R I

Part of DKSH Group

Certificate No.: 31221187 Page: 2of4
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 {cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 {cm) d= 5 (cm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8). w= 5 {cm) d= 5 (cm) h= 5 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 #4 | #5 | #6 #7 | #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

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

Maeasured Temperature. The average reading of standards at any positions or location.

Measured Uniformify. The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures at any one probe,

Overall Varatiom: The difference of maximum and minimum measured temperatures throughout cbservation time.

v 1onid g4 dafe

SPC RT CO,, LTD.

Avf 00003 1194 vourdsevaumda 57 OBUREIN 101/1 WYV WAKTELN NEMWIMIURS 10260

Branch 00003 1194 Sal Wachirathomsathit 57, Sukhumvit 101/1 Read, Bangehak, Phrokhanong, Bangkek 10260 Tholland

Tol: 0 2185 4333 Exf. 33003308 Fax: O 2165 4424 E-moll: Info.spoc@ape-ri.com  Wibstte: www.spc-ri.com SPCC-FM-C31-08: 05 Apr 2022



KT

Part of DKSH Group

Certificate No.. C31221187 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 *C
Locations T::::lr:teuie Correction of UUC. Uncertainty
(*C) (°C) x°C)
#1 104.13 0.13 0.52
#2 104,12 0.12 0.52
#3 104.45 0.45 0.51
#4 104.22 0.22 0.49
#5 103.87 -0.13 0.56
#6 103.61 -0.39 0.53
#7 103.78 -0.22 0.59
#8 103.73 -0.27 0.51
#9 104.27 0.27 0.51
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°C) (°C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (x°Cy*
104.0 104.0 104.0 [104.13{104.12{104.45]|104.22/103.87|103.61(103.78/103.73[104.27 0.59
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) (*C) &*C) (°C)
104.0 0.72 0.41 1.51

Note: * Maximum uncertainty of the each position

vion 1eaiRd e19R drfa
SPC RT CO., LTD.

f7wf 00003 1194 YpuadsormieiBa 57 auugpiin 10171 Lrasu1e9n awsElvue NTeMwEWINRS 10260
Bronch 00003 1194 Sol Wachirothamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Tholland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: Info.spcc@spc-rl.com Webalte: www.spo-rt.com

SPCC-FM-C31-08: 05 Apr 2022



SPC Calibration Cente E % R I
Part of DKSH Group
Certificate No.: C31221187 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Messnil Caorrection of UUC., Uncertainty
Locations Temperature
Q) (*C) (¢ °C)

#1 180.33 0.33 0.52
#2 179.99 -0.01 0.52
#3 180.88 0.88 0.52
4 180.17 0.17 0.52
#5 179.92 -0.08 0.52
#6 179.29 -0.71 0.52
#7 178.75 -1.25 0.55
#8 179.40 -0.60 0.52
#9 180.35 0.35 0.52

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations {°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x “Cy*
180.0 180.0 180.0 |[180.33[179.99(180.88]180.17]|179.92{179.29{178.75|179.40{180.35 0.55
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) (*C) (£ *C) (*C)
180.0 1.79 0.17 2,37
Note: * Maximum uncertainty of the each position
The End of Certificate

U 10ARA 817 dadla

SPC RT CO,, LTD.

frvafl 00003 1194 YourResysuAEA 57 OuUKYPAN 1011 LINUNIIN IvanssTung NYIMWLKILAYT 10260

Bronch 00003 1194 Sol Wachirathomeathlf 57, Sukhumvit 10141 Road, Bangchok, Phrakhanang, Bangkok 10260 Thollond
Tol: 0 2165 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: info.spec@spo-rt.com Websifs: www.epo-rt.com

SPCC-FM-C31-08: 05 Apr 2022
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SPC Calibration Centei SP IE l

Part of DKSH Group

Certificate No.: C31221187 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding 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 Decigion 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 Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA

[ Choice B Non-binary statement with guard band {w =1 U), Specific Risk < 2.5% PFA

B ehoice Customer defined, Customers may define arbitrary multiple of r to have applied as
quard band (w=rU).
; PFA— Probability of False Accept

SRRT (L~

Stha rf‘? 6'2.{'?.37”' (Mr. 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

Measured Correction of UUC. | Guard band | Tolerance
Locations ) Conformity
°C) (°C) (°C) (x°C)
#1 104.13 0.13 0.52 1.0 Pass
#2 104.12 0.12 0.52 1.0 Pass
#3 104.45 0.45 0.51 1.0 Pass
#4 104.22 0.22 0.49 1.0 Pass
#5 103.87 -0.13 0.56 1.0 Pass
#6 103.61 -0.39 0.53 1.0 Pass
#7 103.78 -0.22 0.59 1.0 Pass
#8 103.73 -0.27 0.51 1.0 Pass
#9 104.27 0.27 0.51 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

Uty LoAAT B dnda

SPC RT CO., LTD,

s 00003 1194 Yowadssssunqba 57 ouuEAN 101/1 HYIIU9IN LYAWTEIYS NIRRT 10260

Bronch 00003 1194 Sol Waochirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanong, Bangkok 10260 Thollond

Tel: G 21B5 4333 Exi. 3300-3308 Fax: 0 2185 4424 E-moil: info.spco@spo-rh.com  Wobsite: www.epe-rt.com SPCC-FM-C31-08: 05 Apr 2022



SPC Calibration Cente: S% '2 T

Part of DKSH Group

Certificate No.: C31221187 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 180.0°C  Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC.*| Guard band | Tolerance
Locations W) Conformity
(*C) (*C) (& °C) (£°C)
#1 180.33 0.33 0.52 2.0 Pass
#2 179.99 -0.01 0.52 2.0 Pass
#3 180.88 0.88 0.52 2.0 Pass
#4 180.17 0.17 0.52 2.0 Pass
#5 179.92 -0.08 0.52 2.0 Pass
#6 179.29 -0.71 0.52 2.0 Pass
#7 178.75 -1.25 0.55 2.0 Pass
#8 179.40 -0.60 0.52 2.0 Pass
#9 180.35 0.35 0.52 20 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

uhdn 1oafd el dafa

SPC RT CO,, LTD.

#wfl 00003 1194 wour¥ssaAaiBa 57 ouugyuin 1011 uviauresin wvansElvug NPNNUWIURS 10260

Branch 00003 1194 Sol Wachirothameathit 57, Sukhumvit 1014 Road, Bongehak, Phrakhonong, Bangkok 10260 Tholiand

Tel: O 2185 4333 Ext. 2300-3308 Fax: 0 2185 4424 E-mall: Info.cpcc@spo-ri.com Website: www.spc-rt.com SPCC-FM-C31-08: 05 Apr 2022



Corr_Distribution & Max_Measurement Uncertainty

3 Job_No. KSPR2207300
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Temperature Distribution @ 180.0°C
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sfiaatasfia: Hot Air Oven 5u: UF 55
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Ganusiy :

Mr. Ampol Srisumphan

Service Engineer

uhin 10aR? 0167 d1da

SPC RT CO,, LTD.

#191fl 00003 1194 Ypendspysuniin 57 MHUAPIN 101/1 U¥HUWIIN WANTEINUS NTIMMIWILRT 10260

Branch DO003 1194 Soi Wachirathomeathit 57, Sukhumvit 101/1 Reed, Bangehek, Phrakhenong, Bengkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spce@spo-ricom Website: www.apc-ri.com
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TECHMASTEH" A S,
ASIA[THAILAND] CO.LTDY ! S

i

Accraditation Board

Global Leader in Test Equipment Solutions NS o i aron Soe
5/41 Home In Town, Paholyothin 73 rd., Sanambin, Donmuang, Bengkok 10210 Tel: +662531-5141 N N SR A
el ™ CALIBRATION LABORATORY
AC-1736.08
Customer: ECO CONSULTANT COMPANY LIMITED
32/3-4, Moo.4, Toi koh, Sam kok,
Pathumthani 12160
Manufacturer: Hanon Temperature: 25°C
Model Number: SH420F Relative Humidity: 56 %RH
Description: Graphite Digester Calibration Location: On-Site
Asset Number: SH526220249 Calibrated By: GAKKAPONG KONGKAMUD
Serial #: SH526220249 Calibration Date: 22/Sep/2022
P.O. #: N/A Next Due Date: 22/8ep/2023
Procedure: CPTD-05 (Sep, 2020) Condition Received: IN TOLERANCE
Certificate Number: ~ TTH-58350 Condition Returned: IN TOLERANCE

This certifies that the above instrument was calibrated in compliance with the Calibration System Requirements of  ISO/AEC
17025:2017, ANSI/NCSL Z540-1-1994 (R2002) in accordance with referenced procedures. Standards used to perform this
calibration are traceable to SI wunits; their source of fraceability derives from a National Metrology Institute such as NIST,
CENAM, NPL, DIN, from natural physical constants, consensus standards or derived by the ratio type of calibrations.  Collective
uncertainties are determined as required with a distribution that corresponds to a probability of approximately 95% (k=2).
Unless otherwise noted calibrations are performed to manufacturer's specifications. Compliance statements are in conformance
with ILAC-G8:2019 simple acceptance decision rule. This form shall not be reproduced, except in full, withowt the expressed
written consent of Techmaster. Contact our customer service representative for clarification of this document.

Standards Utilized

Standard # Description Manufacturer Model # Due Date Test Report #
5680 Digital Multimeter Hewlett Packard 3458A 09/Mar/2023 TTH-0-54073-R6
5755 Standard PRTs FLUKE 5626 29/Jul/2023 TTH-0-57476
Remarks:

Wannipa Chootian Pornthep Moonmuangsan Nopparat Homta
Quality Assurance Technical Manager Approved By
Tssued on: 2022-09-28 20:16:31.9500000 -07:00 540.1 2105
T Page 1 of 2

TTH-58350 52




Calibration Results

ASIA [THAILAND] CO

TECHMASTER" E
Lo

Manufacturer:  Hanon Asset No. SH526220249

Description: Graphite Digester Serial No. SH526220249

Model # : SH420F Report No. TTH-58350

Furnace Hole
00000
Temperature Accuracy
Furnace UUT Displayed Measured Value Uncertainty Tolerance
Hole Resistance Actual Value Error Result Min Max

1 380.0 °C 2414682 379.54 °C 0.46 °C| Pass 0.30 °C 379.00 °C 381.00 °C
2 380.0 °C 2414839 0 379.59 °C 0.41 °C| Pass 0.30 °C 379.00 °C 381.00 °C
3 380.0 °C 2414280 0 37943 °C 0.57 °C| Pass 0.30 *C 379.00 °C 381.00 °C
4 380.0 °C 2414145 0 379.39 °C 0.61°C| Pass 0.30 °C 379.00 °C 381.00 °C
5 380.0 °C 2414737 0 379.56 °C 0.44 °C| Pass 0.30 °C 379.00 °C 381.00 °C
6 380.0 °C 2414305 0 379.44 °C 0.56 °C| Pass 0.30 °C 379.00 °C 381.00 °C
7 380.0 °C 241.4365 n 379.45 °C 0.55 °C| Pass 0.30 °C 379.00 °C 381.00 °C
8 380.0 °C 241.4084 379.37 °C 0.63 °C| Pass 0.30 °C 379.00 °C 381.00 °C
9 380.0 °C 241.4041 0 379.36 °C 0.64 °C| Pass 0.30 °C 379.00 °C 381.00 °C
10 380.0 °C 241.4663 0 379.54 °C 0.46 °C| Pass 0.30 °C 379.00 °C 381.00 °C
11 380.0 °C 2414313 0 37944 °C 0.56 °C| Pass 0.30 °C 379.00 °C 381.00 °C
12 380.0 °C 241.5030 0 379.64 °C 0.36 °C| Pass 0.30 °C 379.00 °C 381.00 °C
13 380.0 °C 2414577 0 379,51 °C 049 °C| Pass 0.30 °C 379.00 °C 381.00 °C
14 380.0 °C 241.6011 0 379.92 °C 0.08 °C| Pass 0.30 °C 379.00 °C 381.00 °C
15 380.0 °C 241.4752 0 378.56 *C 0.44 °C| Pass 0.30 °C 379.00 °C 381.00 °C
16 380.0 °C 241.5588 0 379.80 °C 0.20 °C| Pass 0.30 °C 379.00 °C 381.00 °C
17 380.0 °C 241.3959 0 379.34 °C 0.66 °C| Pass 0.30 °C 379.00 °C 381.00 °C
18 380.0 °C 2414577 0 379.51 °C 049 °C| Pass 0.30 °C 379.00 °C 381.00 °C
19 380.0 °C 241.4482 0 379.49 °C 0.51°C| Pass 0.30 °C 379.00 °C 381.00 *C
20 380.0 °C 2414709 O 379.55 *C 0.45 °C| Pass 0.30 °C 379.00 °C 381.00 °C

Notes : - The calibration results are verified its tolerance with the manufacturer's specification.

- The instrument was calibrated for the parameter and at the points specified by the customer.
|ssued on:28-08-20223:35 PM ! ¢ 540.6 1503
| Page 2 of 2

TTH-58350
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ﬁ;
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %=

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(./ ) Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

pH Meter

Mettler Toledo
Five Easy
B617389478
PH-02

Used ltem

05 November 2021
09 November 2021
2111-0236WN-1

Eco Consultant Co.,Ltd.
32/3-4 Moo 4, Tambon Talkoa,
Amphur Samkhok, Phatum Thanee 12160

(25 £ 25) °C

(50 £ 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

NSC-TISI-TIS17025
CALIBRATION 0008

21CH1558
10f 3

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Waly, -

Approved Signatory

16 November 2021

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0032759



Cert.No.: 21CH1558
Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 3240076 60RCO033 211193 14 Feb 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761016 02 Aug 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: B617389478 7.00 0.00 0 7.01 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

Wal, .

a 1081116



Cert.No.: 21CH1558
Page.: 30f3
Calibration Results
Functlion : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement factor
(mV) () k
pH Electrode 4.008 3.99 175 0.0086 2.05
S/N.: 9418196 6.982 6.99 5 0.012 2.07
10.015 9.98 -165 0.013 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 9418196
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°C) (°c) (°C) (x°C) k
25.0 25.003 25.2 0.197 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.
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SPC Calibration Center S%l il

Part of DKSH Group
A,
Taseg Certificate of Calibration
L
T e
Equipment: Cooled Incubator Certificate No.: C31221188
Model: i250 Issued Date: 20 June 2022
Serial No.(or ID): 0408-0215-0017 ( CI-01) Job No.: KSPR2207301
Manufacturer: Accuplus Page: 1 of 4
Condition: In Condition Ventilation Valve:  None
Shelves(pc.): 4
Customer; ECO CONSULTANT COMPANY LIMITED.
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Environment Condition: ~ Temperature: 26 °C + 09 °C
Humidity: 60 %RH  + 4.2 %RH
Voltage: 223 VAC + 34 VAC
Calibration Place: ECO CONSULTANT COMPANY LIMITED. ( viavufjiifin1tasazn dfu 2)
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Calibration By: Mr. Ampol Srisumphan
Calibration Date: 17 June 2022
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No, C10220004

SRRT (YL~

135 10aRd enif Sl
(Mr. Ampol Srisumphan) (Mr. Udon Srichana)

SPC RT Co., Lid
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemnational System of Units (SI). It provides traceability of measurement to
International or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
{GUM).

These results may be affected by deviations from specified conditions. The results relate only to the tems tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of SPC RT Co., Ltd.

qur:: O/'?;Mw?wd}

udn 1onid 8159 Safe

SPC RT CO., LTD.

sl 00003 1194 wourRssvsumiBa 57 ouugyin 101/1 wiauresn wansslvue njamwIMILAY 10260

Branch 00003 1194 Soi Wachirathomsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhonong, Bangkok 10260 Tholland

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: Info.spoctepc-ri.com Webslte: wwaw.spe-rl.com SPCC-FM-C31-08: 05 Apr 2022



Helilsrestiomrs Camdar
LOHDranion w.entel

Part of DKSH Group

Certificate No.: C31221188 Page: 2of4

Standard Installation Locations

Volume (Calibration Zone)= 102 (Liters)

Inside chamber: W= 50 (cm) D= 44 (cm) H= 119 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h= 32 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (cm) h= 12 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indlcating Temperature. The average reading of indicating device which forms the integral part of the enclosure.
Maeasured Temperature. The average reading of standards at any positions or location,

Measured Uniformify. The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geomaetric center of the chamber.

Measured Stabillly. The one-half of greatest maximum difference of measured temperatures at any one probe.

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

vhin 1eeid paid dln

SPC RT CO., LTD.

d1vifl 00003 194 ¥purRsesvsumiBn 57 auudyuin 101/1 W¥u7e9n wanselvue nfamwumas 10260

Bronch 00003 1194 Sol Wachirathamaathit 57, Sukhumvit 101/1 Road, Bongchak, Phrokhanong, Bangkok 10260 Thallond

Tel: 0 2185 4333 Ext. 3300-3308 Fox: § 2185 4424 E-mall: Info.spoc@spo-ri.com Website: www.spc-ri.com SPCC-FM-C31-08: 05 Apr 2022



Calibration Center SB RT
Part of DKSH Group
Certificate No.: C31221188 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 2.0 *C
p— Trn?::r;teudre Correction of UUC. Uncertainty

(*C) (*C) (£°C)

#1 4.26 2.26 0.51

#2 3.51 1.51 0.52

#3 2.60 0.60 0.52

#4 273 0.73 0.51

#5 3.28 1.28 0.51

#6 2.80 0.80 0.51

#7 241 0.41 0.51

#8 2.64 0.64 0.51

#9 2,32 0.32 0.51

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) (*C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 z*C)*
3.0 2,0 20 426 | 3.51 | 2.60 | 2.73 | 3.29 | 2.80 | 2.41 | 2.64 | 2.32 0.52
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (*C) *°C) (*C)
20 2.01 0.13 2,09

uhin 1enfd evFR dala
SPC RT CO., LTD.

Note: * Maximum uncertainty of the each position

a1l 00003 1194 HowiRssssudida 57 ouuEMAN 1014 uvI9w1e9In ANTElVIG NYamMHIINAT 10260

Bronch 00003 1194 Sol W

athit 57, Sukbumwit 10171 Roaod,

Tel: D 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: info.spec@spe-ri.com  Webslte: www.spe-rt.com

. Phrokhonong, Bangkok 10260 Thollond

SPCC-FM-C31-08: 05 Apr 2022



KT

Part of DKSH Group
Certificate No.: C31221188 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
—— Trn?:::;;dre Correction of UUC. Uncertainty
(*C) (*C) (£°C)

#1 20.68 0.68 0.34
#2 20.37 0.37 0.33
#3 19.98 -0.02 0.45
#a 20.15 0.15 0.35
#5 20.16 0.16 0.36
#6 20.14 0.14 0.36
#7 19.84 -0.16 0.35
#8 19.84 -0.16 0.38
#9 19.80 -0.20 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°C) (°C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (x°C)*
20.0 20.0 20.0 20.68 | 20.37 [ 19.98 | 20.15 ) 20.16 | 20.14 | 19.84 | 19.84 | 19.80 0.45
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (*C *°C) (*C)
20.0 0.95 0.30 1.27
Note: * Maximum uncertainty of the each position
The End of Certificate

Vi 1oafd efR dla
SPC RT CO., LTD.

7 00003 1194 YowrdTerTuATda 57 DUUARIN 10171 WYL NI ARTEINNG NTaMmIMTIAS 10260
Bronch 00003 1194 Sol Wachirathomaathit 57, Sukhumvil 101/1 Read, Bangehok, Phrokhanong, Bangkok 10260 Thallond
Tei: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: Info.spcc@spe-rt.com Websile: www.spe-rl.com

SPCC-FM-C31-08: 05 Apr 2022



ibration Centel SP IQT

Part of DKSH Group

Certificate No.: C31221188 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding 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 Decigion 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.

Decigionrule: [ 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), Specific Risk < 2.5% PFA

O Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as
quard band (w=rU).
; PFA - Probability of False Accept

SRRT (L~

gyt (Mr. Udon Srichana)

Authorized signatory

Without adjustment
Desired Temperature : 3.0°C Tolerances: 3.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 2.0 “C

Measured Correction of UUC. | Guard band | Tolerance
Locations W) Conformity
(°C) (°C) (£*C) &*C)
#1 4.26 1.26 0.51 3.0 Pass
#2 3.51 0.51 0.52 3.0 Pass
#3 2.60 -0.40 0.52 3.0 Pass
#4 2.73 0.27 0.51 3.0 Pass
#5 3.29 0.29 0.51 3.0 Pass
#6 2.80 -0.20 0.51 3.0 Pass
#7 2.41 -0.59 0.51 3.0 Pass
#8 2.64 -0.36 0.51 3.0 Pass
#9 2.32 -0.68 0.51 3.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

uldn Leafid et

SPC RT CO., LTD.

a1l 00003 1194 Yourdsssumian 57 AUUAYHIN 101/1 U¥INUII9IN WAWTEINL nYamwHWILAT 10260

Bronch 00003 1194 Sol Wachirathamaathit 57, Sukhumvit 101/1 Road, Bongchak, Phrokhanong, Bangkok 10260 Thalland

Tel: 0 2185 4333 Exl. 3300-3308 Fox: D 2185 4424 E-mall: info.spco@spo-ri.com Websito: www.spe-rt.com SPCC-FM-C31-08: 05 Apr 2022



Fusiness Unit
O Malitvratinem Namta
SPC Calibration Centel

Part of DKSH Group

Certificate No.: C31221188 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 20.0°C Tolerances: 3.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Measured Correction of UUC.* | Guard band | Tolerance
Locations W) Conformity
°C) (°C) (x°C) (& °C)
#1 20.68 0.68 0.34 3.0 Pass
#2 20.37 0.37 0.33 3.0 Pass
#3 19.98 -0.02 0.45 3.0 Pass
#4 20.15 0.15 0.35 3.0 Pass
#5 20.16 0.16 0.36 3.0 Pass
#6 20,14 0.14 0.36 3.0 Pass
#7 19.84 -0.16 0.35 3.0 Pass
#8 19.84 -0.16 0.38 3.0 Pass
#9 19.80 -0.20 0.39 3.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

vidn 1waAd 01ff dda

SPC RT CO., LTD.

A9 00003 1194 ¥opIRsessuaa 57 UMM 10171 W¥U1ean vansslvue nqamwaruRS 10260

Bronch 00003 1194 Sel Wechlrothomedthit 57, Sukhumvit 101/1 Road, Bongchak, Phrokhanong, Bangkok 10260 Thailand

Tol: 0 2185 4333 Exf. 3300-3308 Fax: 0 2185 4424 E-mail: info.epccapo-rl.com Websile: www.spc-rt.com SPCC-FM-C31-08: 05 Apr 2022



Corr_Distribution & Max_Measurement Uncertainty

o Job_No. KSPR2207301
Correction ('C) Without adjustment
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Temperature Distribution @ 20.0°C
Std('C) Job_No. KSPR2207301
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Business Unit
O MHA~lilba 2 mrn T rarmdt o
oL Latiprarion wentel : IE I

Part of DKSH Group

WwasrvdausdnmiASasnIUaNgIuAR

wwafiluem: KSPR2207301
aflaataslia: Cooled Incubator Ju: i250
winslaatas: 0408-0215-0017 (Clo1)

nsRdaY (5u) A5 ()

17 Jun 2022 FuMsnsInda 17 Jun 2022 VUELUS
Und | Lutlné Und | lidn@

General

= l 1. dwlW & O

= O 2, M5t Main Switch & O

= O 3. msYiwu Selector Key & O

] O 4.  msudaena Display & O

| O 5. msviu finau M O

0 O 6.  &n Lever of Ventilation valve O O Taufl

= O 7. #n Lever door open / close [ O

| 8.  #n Door seal = O

= O 9. msvihuaasstuy Safety & ]

m| | 10. msviugassauuvinaaadu | 0

| O 1. msvugassansinaudu 0O O 1l

™ O 12, dnmsaesos = 0

7 0 13.  dnmeuanaau oL dntufidaaio m O

ruusi ;

Mr. Ampol Srisumphan

Service Engineer

viin 10aR9 00i7 dafa

8PC RT CO,, LTD.

AR 00003 1194 vowrdssysumin 57 ouuyudn 1011 UYIIUINIIN IRANSEIVIY NTINWITLAT 10260

Bronch 00003 1194 Soi Wachirathameathit 57, Sukhumvit 101/1 Road, Bangchok, Phrakhanong, Bangkok 10260 Thalland
Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-moll: info.epcc@spo-rt.com Websle: www.spe-ri.com



3P f Calibration Center SP
2K

Part of DKSH Group

;@%@; Certificate of Calibration
i Nscm;?‘sg’ozs

Equipment: . Balance Certificate No.: C01213706
Model: PA214 Issued Date: 17 December 2021
Serial No. (orID.):  B416510537 (BA-02) Job No.: KSPR2116537
Manufacturer: Ohaus Page: 1of 3
Condition: In condition

Customer: ECO CONSULTANT COMPANY LIMITED.

32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand

Environment Condition:  Temperature 20 °C + 0.6°C
Humidity 52 %RH + 2.3 %RH
Calibration Place: ECO CONSULTANT COMPANY LIMITED. (vasia3aed)

32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 13 December 2021

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02212819

ﬁﬁ’)’u ik S%RT Q\/\/\o{voA_

139 10aRE adf Sl
SPC RT Co.. Lid.

(Mr. Piyapat Saidoung) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined In accordance with the Guide to Expression of Uncertainty in Measurement (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 SPC RT Co., Ltd.

vivm 1eaid a1fi dria

SPC RT CO., LTD.

#1919 00003 1194 YounAssTaNrBa 57 ouugyedn 1011 11UNIIn wawsdlune NTaMwWINILAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhurmvit 10171 Road, Bongchok, Phrokhanong, Bangkok 10260 Thailand

Tel: D 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: info.speo@spe-ri.com  Website: www.spc-t.com SPCC-FM-CQ01-10: 23 Nov 2020
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SPC Calibration Centel SB Iz -I-

Part of DKSH Group
Certificate No.: C01213706 Page: 2 of 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

rﬁ#— Nominal Test Value 50 )
f@ _j!@ Reference Paints (g)
@® A B c D E
—— - -0.0001 | -0.0001 | 0.0001 | 0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00007
Departure of indication from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(9) (9) (9) (@ (@ ‘
1 1.00000 1.0000 0.0000 0.00012 2.06
2 2.00000 2.0001 -0.0001 o 0.00012 2.06
5 4.99999 5.0001 -0.0001 0.00012 2.06
10 9.99998 10.0003 -0.0003 0.00012 2.05
20 19.99998 20.0006 -0.0006 ' 0.00012 7 2.05
50 50.00002 50.0016 -0.0016 0.00014 2.03
100 99.99992 . 100.0032 a -0.0033 0.00018 2.01
- 120 119.99990 120.0039 -0.0040 0.00021 2.00
2 150 149.99994 150.0049 -0.0050 o 0.00024 2.00
200 7 " 199.99992 200.0057 -0.0058 0.00030 2.00

uidn eadd a1 Il

SPC RT CO., LTD.
#7917l 00003 1194 ¥arRs555uATER 57 OuuSNIN 1011 LYUNI9IN AMIELYNG NIKIIIUAT 10260

Branch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailond
Tel: 0 2185 4333 Exl. 3300-3308 Fax: 0 2185 4424 E-mall: info.spce@spe-ri.com  Website: www.spc-rt.com SPCC-FM-C01-10: 23 Nov 2020



SPC Calibration Center

Certificate No.: C01213706

ST

Part of DKSH Group

Page: 3 of 3

After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
el — i Rl Nominal Test Value 50 (@
@ Reference Points (g)
@':):) @) A B C D E
El_fj - -0.0001 | -0.0001 | 0.0001 | 0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00007
Departure of indication from nominal value., Readability 0.0001 (@)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
k
(9) @ @ (9) @
1 1.00000 1.0000 0.0000 0.00012 2.06
2 2.00000 2.0000 0.0000 0.00012 2.06
5 4.99999 5.0000 0.0000 0.00012 2.06
10 9.99998 10.0000 0.0000 0.00012 2.05
20 19.99998 20.0000 0.0000 0.00012 2.05
50 50.00002 " 50.0000 0.0000 0.00014 2.03
100 99.99992 100.0000 -0.0001 0.00018 2.01
120 119.99990 120.0000 -0.0001 o 0.00021 2.00
150 ' 149.99994 150.0000 -0.0001 0.00024 | “”2.00
D 2(_)0 199.99992 ] 200.0000 -0.0001 0.00030 2.00
The End of Certificate

vt 1aafd a1 dada
SPC RT CO,, LTD.

#1977 00003 1194 %oua¥ssTsumIBn 57 ouugyan 101/1 LYINUTAIN LIAWSELING NUNNIIIUAT 10260
Bronch 00003 1194 Soi Wochirathemsathit 57, Sukhumvit 101/1 Rocd, Bangchak, Phrokhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.

beite: www.spc-rt.com

spe-rt.com W

SPCC-FM-C01-10: 23 Nov 2020



Correction of balance

Before Adjustment
Job No.KSPR2116537
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0.001

0F

bl
Liat }

-0.001

A
L% ]

-0.002

-0.003

(avd |
LEAN |

Ed]

-0.004

-0.005

¥l

NE
A

-0.006

-0.007
1

X Correction

Correction of balance

10 100

= Uncert (+) =Uncert (-)

After Adjust
Job No.KSPR2116537
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ESP(J Calibration Center SP RT
@

Part of DKSH Group

WasradaudnIniaTad
laafilusnu: KSPR2116537

aiiaiAdaiia; Balance su; PA214 winglaaLA3ae: B416510537
#5891 (5U) nsIRFaY (d9)

13 Dec 2021 518N15A52LEA 13 Dec 2021 UG
Ung | ludnd Uné | ladnd

General

O 1, d1e'\W/Adapter, power supply 220/110V O

O 2. mmﬁumrﬁmnﬁzaﬂﬁuau (Cover) O

O 3. ANANYSOIYAUD9TERLLN O

O 4. msdbussiuvavaisaias ]

O 5. plseauduasuanung O

O 6 m'mﬂuu'inlmm Display O

O 7 AsuanHaza Display udsanadmiin O

O 8.  amsa9a1udh (Stopper) / pan support O

O 9. nsvineuaas Function Internal / External |

O 10.  arudzonuasiieiosniouanuiazunu load cell O

O 1. dnnsnaaN o daufidaada O

gL AL/ alusll

Mr. Piyapat Saidoung

Service Engineer

vidn 1afd eaifl d1a

SPC RT CO., LTD.

#1977 00003 1194 ¥ouaRTessuABe 57 nuudgain 101/1 WU IWansElvNe NTeMMIMIUAT 10260

Branch 00003 1194 Sol Wochirathamsathit 57, Sukhumvil 101/1 Road, Bongchak, Phrakhanong, Bangkok 10260 Theilond
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 S-mail: info.spcc@spe-rt.com  Website: www.spe-r.com



SPC Calibration Centel S% R I

Part of DKSH Group
o= Certificate of Calibration
4.,”47,;?‘\“\3'
T e
Equipment: Hot Air Oven Certificate No.: C31221187
Model: UF 55 Issued Date: 18 June 2022
Serial No.(or ID): B215.0024(HO-02) Job No.: KSPR2207300
Manufacturer: Memmert Page: 1 of 4
Condition; In Condition Ventilation Valve:  Closed
Shelves(pc.): 1
Customer: ECO CONSULTANT COMPANY LIMITED.
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Environment Condition: ~ Temperature: 25 °C * 09 °C
Humidity: 59 %RH % 3.7 %RH
Voltage: 223 VAC - 3.6 VAC
Calibration Place: ECO CONSULTANT COMPANY LIMITED. ( ﬁmﬂﬁﬁﬁm%lﬂﬂzﬁ ) )
32/3-4 Moo 4, Tambon Taykoa,
Amphur Samkok, Pathumthani 12160 Thailand
Calibration By: Mr. Ampol Srisumphan
Calibration Date: 17 June 2022
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Lid. Certificate No. C10220004
SERT (Y~
Sowe ol #easedicd 1A 10aR8 ondt Sim
(Mr. Ampol Srisumphan) PRI et (Mr. Udon Srichana)
Authorized signatory

Person in charge

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainly stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 85%. it is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(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 SPC RT Co., Ltd.
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 {cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (cm) h= 56 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

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

Measured Temperafure. The average reading of standards at any positions or location.

Measured Uniformlfy: The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber.

Measured Stabllify. The one-half of greatest maximum difference of measured temperatures at any one probe.,

Oversll Variatiorn: The difference of maximum and minimum measured temperatures throughout observation time.

vl Rl erdd it
8PC RT CO., LTD.

d1f 00003 194 Yourdsssaumds 57 nuugydn 101/1 uwisuesan wawsslau NTINHENTUART 10260
Branch 00003 1194 Sol Wachirathomsathit 57, Sukhumvit 101/f Road, Bongehok, Phrokhanong, Bangkok 10260 Tholland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-moll: info.spcc@spe-ri.com  Webalte: www.spc-i.com

SPCC-FM-C31-08: 05 Apr 2022



KT

Part of DKSH Group
Certificate No.: C31221187 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
T T:ﬂ;:::::ﬂa Correction of UUC. Uncertainty
(*C) (°C) (**C)
#1 104.13 0.13 0.52
#2 104,12 0.12 0.52
#3 104.45 0.45 0.51
#4 104.22 0.22 0.49
#5 103.87 -0.13 0.56
#6 103.61 -0.39 0.53
#7 103.78 -0.22 0.59
#8 103.73 -0.27 0.51
#9 104.27 0.27 0.51
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (*C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 x-C)
104.0 104.0 104.0 |104.13[104.12|104.45{104.22(103.87/103.61(103.78{103.73|104.27 0.59
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
*C) (*C) &"C) (*C)
104.0 0.72 0.41 1.51

uhn eadd o5 e
SPC RT CO., LTD.

Note: * Maximum uncertainty of the each position
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Certificate No.. C31221187 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Megsured Correction of UUC. Uncertainty
Locations Temperature
(G ("C) (x°C)

#1 180.33 0.33 0.52
#2 179.98 -0.01 0.52
#3 180.88 0.88 0.52
#4 180.17 0.17 0.52
#5 179.92 -0.08 0.52
#6 179.29 -0.71 0.52
#7 178.75 -1.25 0.55
#8 179.40 -0.60 0.52
#9 180.35 0.35 0.52

Temperature Distribution

Desired | Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 | #6 #7 #8 #9 (x°Cy*
180.0 180.0 180.0 [180.33 179.99'1 80.88'1 80.171179.92|179.29|178.75|179.40(180.35 0.55
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) (*C) (£ °C) (*C)
180.0 1.79 0.17 2.37
Note: * Maximum uncertainty of the each position
The End of Certificate
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Certificate No.: C31221187 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding 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 Decigion 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 Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA

] Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

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

SBRRT (Y~

el (Mr. 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

Measured Correction of UUC. | Guard band | Tolerance
Locations w) Conformity
("C) (°C) (°C) (*°C)
#1 104.13 0.13 0.52 1.0 Pass
#2 104.12 0.12 0.52 1.0 Pass
#3 104.45 0.45 0.51 1.0 Pass
#4 104.22 0.22 0.49 1.0 Pass
#5 103.87 -0.13 0.56 1.0 Pass
#6 103.61 -0.39 0.53 1.0 Pass
#7 103.78 -0.22 0.59 1.0 Pass
#8 103.73 -0.27 0.51 1.0 Pass
#9 104.27 0.27 0.51 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.
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Certificate No.:

Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 180.0°C  Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

C31221187

KT

Part of DKSH Group

Page: 2 of 2

T Measured Correction of UUC.* GUval;aﬂd Tolerance ——
(*C) (*C) (£ *C) (x°C)
#1 180.33 0.33 0.52 2.0 Pass
#2 179.99 -0.01 0.52 2.0 Pass
#3 180.88 0.88 0.52 2.0 Pass
#4 180.17 0.17 0.52 2.0 Pass
#5 179.92 -0.08 0.52 2.0 Pass
#6 179.29 -0.71 0.52 2.0 Pass
#7 178.75 -1.25 0.55 2.0 Pass
#8 179.40 -0.60 0.52 2.0 Pass
#9 180.35 0.35 0.52 2.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity
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Temperature Distribution @ 180.0°C
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Mr. Ampol Srisumphan

Service Engineer
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Dl CALIBRATION LABORATORY
AC-1736.08

CERTIFICATE OF CALIBRATION

Customer: ECO CONSULTANT COMPANY LIMITED
32/3-4, Moo.4, Toi koh, Sam kok,
Pathumthani 12160

Manufacturer: Hanon Temperature: 25°0

Model Number: SH420F Relative Humidity: 56 %RH

Description: Graphite Digester Calibration Location: On-Site

Asset Number: SH526220249 Calibrated By: GAKKAPONG KONGKAMUD
Serial #: SH526220249 Calibration Date: 22/Sep/2022

P.O.#: N/A Next Due Date: 22/Sep/2023

Procedure: CPTD-05 (Sep, 2020) Condition Received: IN TOLERANCE

Certificate Number:  TTH-58350 Condition Returned: IN TOLERANCE

This certifies that the above instrument was calibrated in compliance with the Calibration System Requirements of  ISO/EC
17025:2017, ANSI/NCSL Z540-1-1994 (R2002) in accordance with referenced procedures. Standards used to perform this
calibration are traceable to SI units; their source of traceability derives from a National Merrology Institute such as NIST,
CENAM, NPL, DIN, from natural physical constants, consensus standards or derived by the ratio type of calibrations.  Collective
uncertainties are determined as required with a distribution that corresponds to a probability of approximately 95% (k=2).
Unless otherwise noted calibrations are performed lo manufacturer's specifications. Compliance statements are in conformance
with ILAC-G8:2019 simple acceptance decision rule. This form shall not be reproduced, except in full, withowt the expressed
written consent of Techmaster. Contact our customer service representative for clarification of this document.

Standards Utilized
Standard # Description Manufacturer Model # Due Date Test Report #
5680 Digital Multimeter Hewlett Packard 3458A 09/Mar/2023 TTH-0-54073-R6
5755 Standard PRTs FLUKE 5626 29/Jul/2023 TTH-0-57476

Remarks:

Wannipa Chootian Pornthep Moonmuangsan Nopparat Homta
Quality Assurance Technical Manager Approved By
Tssued on: 2022-09-28 20:16:31.9500000 -07:00 540.1 2105
1T Page 1 0of 2
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Manufacturer: Hanon

Description:

Model # :

Calibration Results

Asset No. SH526220249
Graphite Digester Serial No. SH526220249
SH420F Report No, TTH-58350

Furnace Hole

TECHMASTER" ﬁ

ABIA [THAILAND] CO. L.TD

00000 -

Temperature Accuracy

Furnace |, . Displayed Measured Value Uncertainty Tolerance
Hole Resistance Actual Value Error Result Min Max
1 380.0 °C 241.4682 0 379.54 °C 0.46 °C| Pass 0.30 °C 379.00 °C 381.00 °C
2 380.0 °C 241.4839 0 379.59 °C 041 °C| Pass 0.30 °C 379.00 °C 381.00 °C
3 380.0 °C 2414280 n 37943 °C 0.57 °C| Pass 0.30 °C 379.00 °C 381.00 °C
4 380.0 °C 2414145 0 379.39 °C 0.61 °C| Pass 0.30 °C 379.00 °C 381.00 °C
5 380.0 °C 241.4737 0 378.56 °C 0.44 °C| Pass 0.30 °C 379.00 °C 381.00 °C
6 380.0 °C 241.4305 0 379.44 °C 0.56 °C| Pass 0.30 °C 379.00 °C 381.00 °C
7 380.0 °C 241.4365 0 379.45 °C 0.65 °C| Pass 0.30 °C 379.00 °C 381.00 °C
8 380.0 °C 241.4084 0 B79.37°C 0.63 °C| Pass 0.30 °C 379.00 °C 381.00 °C
9 380.0 °C 2414041 0 379.36 °C 0.64 °C| Pass 0.30 °C 379.00 °C 381.00 °C
10 380.0 °C 241.4663 0 379.54 °C 0.46 °C| Pass 0.30 °C 379.00 °C 381.00 °C
11 380.0 °C 2414313 0 37944 °C 0.56 °C| Pass 0.30 °C 379.00 °C 381.00 °C
12 380.0 °C 241.5030 0 37964 °C 0.36 °C| Pass 0.30 °C 379.00 °C 381.00 °C
13 380.0 °C 2414577 0 378,51 °C 0.49 °C| Pass 0.30 °C 379.00 °C 381.00 °C
14 380.0 °C 241.6011 0 379.92 °C 0.0B °C| Pass 0.30 °C 379.00 °C 381.00 °C
15 380.0 °C 241.4752 0 379.56 °C 0.44 °C| Pass 0.30 °C 379.00 °C 381.00 °C
16 380.0 °C 241.5588 0 379.80 °C 0.20 °C| Pass 0.30 °C 379.00 °C 381.00 °C
17 380.0 °C 241.3959 N 379.34 °C 0.66 °C| Pass 0.30 °C 379.00 °C 381.00 °C
18 380.0 °C 2414577 0 379.51 °C 0.49 °C| Pass 0.30 °C 379.00 °C 381.00 °C
19 380.0 °C 241.4482 0 379.49 °C 0.51 °C| Pass 0.30 °C 379.00 °C 381.00 °C
20 380.0 °C 2414709 0 378.55°C 045 °C| Pass 0.30 °C 379.00 °C 381.00 °C

Notes : - The calibration results are verified its tolerance with the manufacturer's specification.

- The instrument was calibrated for the parameter and at the points specified by the customer.
Issued on:28-09-20223:35 PM : : 540.6 1503
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