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A13197 3.5.4-1 NANIATIVIAANINBRLEY

o . e . . pH Total Coliform Legionella spp.
qu/mauﬁJ AMLRUINNINTIIAINEW
mg/L MPN/100 mL CFU/L

U lyatuniulussuu 73 <18 130
05/09/68 | Tus19seasuin 73 130 1200

8 2 = &

71919 NDRLEU 73 11 130
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ND = Not detected
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o [ = & o o
19190 3.5.4-2 RANIATIVINAUNTNVBNIYU YDUNIAN

NaNI5IATIZR
ANUAIRE W/ hauAl pH Total Coliform Legionella spp.
mg/L MPN/100 mL CFU/L
03/03/66 7.6 <1.8 ND
05/08/66 6.5 <1.8 ND
08/04/67 7.1 <1.8 ND
Brlvadhudluszuy 03/09/67 6.9 <1.8 5700
30/09/67 - - ND
29/04/68 7.8 <1.8 130
05/09/68 7.3 <1.8 130
03/03/66 8.7 <1.8 ND
05/08/66 8.0 <1.8 ND
08/04/67 8.8 <1.8 6500
Tughasessunh 03/09/67 8.8 <18 5600
30/09/67 - - ND
29/04/68 7.9 <1.8 270
05/09/68 7.3 130 1200
03/03/66 8.6 <1.8 ND
05/08/66 8.0 <1.8 ND
08/04/67 8.7 <1.8 5600
Vierhieanveradu 03/09/67 8.8 <1.8 3600
30/09/67 - - ND
29/04/68 8.0 <1.8 930
05/09/68 7.3 11 130
VB9 - lilevinnsnsiadn
ND @® not detected
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USYN thdn tha 9an TEST TECH CO.,LTD = =

30, 32 TBUT'HSTI'HTS] 2 HOH 63 fl‘la'll‘l'ﬁ:‘i]ilﬁ 2 HUaHE N l‘llﬁl‘ll‘i&‘\g‘lllﬁml NTAUNNA 10150
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 Tel. 0-2893-4211-17 Fax: 0-2893-4218

Analysis/Test Report
Customer Name : TUIA15NFIATOY01 1AA (UM19U)
Address : 1222 muu'ﬂizim‘ﬁ 3 UU9UN TN LUATUUT AFANHUHIUAT 10310
Sampling Site Enﬂ'linidﬁ? Aninnumaudn - KSPO Sample Type : Cooling Water

Sampling by : UTHN A ima 910a Sampling Method : Grab

Sampling Date : 05/09/2568 Sampling Time : 09:50 W.

Received Date : 05/09/2568 Analytical Date : 05-16/09/2568
Report Date : 18/09/2568 Report No. : R20233/68
TW17808 /68 TW17809 /68 TW17810 /68
Parameters Unit Method
Inlet Basin QOutlet

pH (25°C) : Based on SM 2023 (4500-H B) 7.3 7.3 7.3
Residual Chlorine mg/L as Cl, DPD Colorimetric 0.81 0.41 0.10
Sample Condition Observation Ta Tat o

Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24med., 2023

Miss

Analyst
18/09/2568

18/09/2568
Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

681709345 Pages (1/1)

FM 7.8/2 Date : 18 SEP 23 REV.01
AANUIN 92 - 1


Admin
Rectangle

Admin
Rectangle


\‘\“l“f-’:
e . 3 SN Ay m
usHn Indn ina v1na TEST TECH CO.,LTD U]QIBE\\L//E %H LABORATORY ACCREDITATION E’ |-[ F
30,32 FounsEawi 2 900 63 ouumIEINR 2 v anmu ey npmvaL0Is0 = _——— BLADSS - e
30,32 Rama 11 Soi 63 Rama 11 Rd., Samaedam, Bangkhunthian, Bangkok 10150 'l,////?\\\\\ u - =
Tel, 0-2893-4211-17 Fax: 0-28934218 T o Fimme ]
ISO/EC 17025 TESTING
Accreditation No, 1201/54 .
Analysis/Test Report
Customer Name : 'ﬁu'lﬂ'liﬂidﬁ?ﬂtgﬁtl'l 31nA (U¥IrY)
Address 1222 ﬂuu1’153511.|ﬁ 3 ll.'U'JQll'N‘IwQ“'N WATTUHIT ATUANWUNIUAS 10310
Sampling Site  : ©1A1INIAT ANININUNAUTA - KSPO Sample Type : Cooling Water
Sampling by : UTEM mai ima $1iA Sampling Method : Grab
Sampling Date : 05/09/2568 Sampling Time : 09:50 4.
Received Date : 05/09/2568 Analytical Date : 05-16/09/2568
Report Date  : 18/09/2568 Report No. : R20234/68
TWI17808 /68 TWI17809 /68 TWI17810 /68
Parameters Unit Method
Inlet Basin Outlet
Colitiom Bactefia® MPN/100 mL SM 2023 (9221 B) <18 13x10° 1
Legionella spp." CFUIL ISO 11731: 2017 13x10° 12x10° 13x10°
Sample Condition Observation 1o T ot

Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24lhed., 2023

2. Test marked "#" on this report are Accredited International Standard ISO/IEC 17025 by BLA-DSS.

3. Test marked "@ " on this report are Accredited International Standard ISO/IEC 17025 by BLQS-DMSc.

Miss

ger

Analyst

18/09/2568 18/09/2568

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
681/09345 Pages (1/1)
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

NSC-TISI-TISI025
CALIBRATION 0049

CERTIFICATE No : 25M8750
REFERENCE No : 78325-1

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

AFPPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

: ANALYTICAL BALANCE
SARTORIUS
BCE2241-18
0045103561
EQL-279
USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD.,
SAMAEDAM, BANGKHUNTHIAN,

BANGKOK 10150

: PRASERT D.

s 26-Aug-25

28-Aug-25

26-Aug-25

PAGE:10OF2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibr;

CERTIFICATE No : 25M8750 PAGE:20F 2
Calibration Report

EQUIPMENT ANALYTICAL BALANCE MODEL BCE2241-18

MANUFACTURER SARTORIUS SN 0045103561

1D No EQL-279 RECEIVED DATE 26-Aug-25

AIR FRESSURE 5612mbar + 4601 mbar CALIBRATION DATE 26-Aug-25

AMBIENT TEMPERATURE SRCT12C RELATIVE HUMIDITY 51 %RH % 10 % RH

CONDITION OF THIS RESULTS QF CALIERATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

~

INSTRUMENT MODEL SERIAL No CERTIFICATE %o DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 €02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

R

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT QF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READHNG AT 200 g WAS 0.000032 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g)

oo

BALANCE READING (g) CORRECTION (g) UNCERTAINTY (4 g)
0.0 0.0000 0.0000 00088
0.1 0.1000 0.0000 0.000089
02 0.2000 0.0000 0.000089
0.5 0.5000 0.0000 0.000089
1.0 1.0000 0.0000 0.000090
2.0 2.0000 0.0000 0.000090
5.0 5.0000 0.0000 0.000092
10.0 10.0000 0.0000 0.000094
200 20.0000 0.0000 0.000099
50.0 50.0000 0.0000 0.00012
100.0 100.0000 0.0000 0.00019
200.0 200.0000 0.0000 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
NG 4 2 99.9999
3 99.9999
2 S 4 99.9999
5 99.9999
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CLISTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CUNFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

=

T~

NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 25T8757
REFERENCE No : 78325-8

EQUIFPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

WATER BATH
N/A

SUPTV

N/A

EQL-056
USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD.,

SAMAEDAM, BANGKHUNTHIAN,
BANGKOK 10150

SUCHART S.

26-Aug-25

28-Aug-25

26-Aug-25

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

L

QUALITY CALIBRATION CO., LTD.

AIANUYT

F-G010 REV : 03

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25T8757 PAGE:2 OF 2

Calibration Report

EQUIFMENT H WATER BATH

MANUFACTURER : NA MODEL : SUP IV

ID NUMBER EQL-056 SERIAL NUMBER 3 N/A

RECEIVED DATE 26-Aug-25 CALIBRATION DATE 26-Aug-25
AMBIENT TEMPERATURE 23°C£1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
'VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 25T5341 04-Jun-26

w

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
- THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT QOF CALIBRATION :- WITHOUT ADJUSTMENT

(PN

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 0.5
Overall Variation of Line Voltage (V) :2

Instrument Condition : Normal

Bath Inner Size (W*L*H) : 59*35*20 cm

BATH PERFORMANCE

Calibration | Average |Temperature| Radius Axial Overall

Point | All Position | ~ Stability | Uniformity | Uniformity | Variation
PROBE INSTALLATION ©0) ©0) @°C) 0 (§9) (€%)
POSITION IN THE BATH 83.0 83.00 0.13 0.06 0.08 0.36

TEMPERATURE MEASUREMENT ACCURACY TRST

Controller icati M Temperature (°C) at Spread Locations Uncertainty

Tenp (O | Tenp O [ I T ] Ve
83.0 83.0 8300 | 800 | 897 | 801 | 8304 0.23

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A S TANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

ne-1 B8
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QUALITY CALIERATION CO., LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

wwuw.qealibration.com

CERTIFICATE No : 25T6062 PAGE:10F2
REFERENCE No : 77516-2

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL H WPE 45

SERIAL No : L711.0024

ID No : EQL-147
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY 5 ATSAWIN Y.

CALIBRATION DATE : 23-Jun-25

APPROVED BY

ISSUED DATE t 24-Jun-25

RECEIVED DATE : 23-Jun-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03

QUALITY CALIBRATION CO., LTI,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

CERTIFICATE No : 25T6062 PAGE :2 OF 2

Calibration Report

EQUIPMENT H WATER BATH

MANUFACTURER H MEMMERT MODEL : WPE 45

ID NUMBER : EQL-147 SERIAL NUMBER H L711.0024
RECEIVED DATE : 23-Jun-25 CALIBRATION DATE H 23-Jun-25
AMBIENT TEMPERATURE : 27°9CE T°C RELATIVE HUMIDITY  : 51 %RH + 10 % RH

CONDIT[ON OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER

VOLUME (! RENCE LOCATION) UNDER NO LOAD CONDITION.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 25T5341 04-Jun-26
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

v

- THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY {THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 1.1
Overall Variation of Line Voltage (V) : 4

Instrument Condition : Normal

Bath Inner Size (W*L*H) : 59*35*22 cm

BATH PERFORMANCE

Calibration | Average All | Temperature| Radius Axial Overall
Point Position Stability | Uniformity  Uniformity | Variation
PROBE INSTALLATION ) () () CC) ()] Q)
POSITION IN THE BATH 41.5 41.50 0.05 0.04 0.07 0.12
44.5 44.48 0.03 0.04 0.10 0.08
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller icati Temperature (°C) at Spread Locations L
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 &°0)
415 41.5 41.51 4147 41.52 4148 41.50 0.14
4.5 4.5 44.48 ___4446 44.50 44.47 44.49 0.14

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF TIIE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

&% DKSH

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No. C08240209
Model: TL2300 Issued Date: 23 December 2024
Serial No. (or ID.): 2024080C0139 (EQL-282) Job No.: WO0-00053212
Manufacturer: HACH Page: 1of 2
Condition: New

Customer: TEST TECH CO., LTD.

30, 32 Rama Il Soi 63, Rama Il Rd., Samaedam,
Bangkhunthian, Bangkok 10150, Thailand

Environrnent Condition: Temperature 23 °C E3 2 °C
Humidity 50 %RH t 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Pongpisut Suebchantha

Calibration Date: 26 November 2024

The Method used: In house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Traceability: This certificate is traceable to Primary standard Fromazin and StablCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A3304 , A3312 , A3305 , A3304 , A3305

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 interational or
national standard or other recognized national standard laboratories
The measurement uncertainty stated s the expanded uncertainty which is obtained from the standard unce-tainty multiplied by the coverage factor (k=2) tc
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 DKSH Technology Linsed.

Bt finuomay wATuTad $1iin
DKSH Technology Limited

10260
2533 Sukhumvit Road, Bangchak.Phrakhanong, Bangkok 10260
Phone: +66 26397000  Email: inf Website: www.

Delivering Growth - in Asia and Beyond.

&% DKSH

CAL-FM-C08-08: 20 Jul 2022 NINANLIN Y - Delivering Growth - in Asia and Beyond.

Certificate No.: C08240209 Page 2of 2
Calibration Results:
Without Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.040 0.059 -0.019 0.0000 0.070
20.40 20.4 0.00 0.04 1.0
205.0 205 0.0 0.0 10
1026.0 1026 0.0 0.4 50
4114.0 4114 0.0 0.8 200
The End of Certificate

Uhiin Finiomay mnTuTal $n

'OKSH Technology Limited

2533 MUAAN U9 AR Trus semmes 10260

2533 Sukhumvit Road, Bangchak. Phrakhanong Bangkok 10260

Phone: +66 26397000  Email Website: www dksh c:

CAL-FM-C08-08: 20 Jul 2022
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usun 83 Tvuaudwa o
CG SCIENTIFIC CO., LTD.

usSun 83 Touaudwa d1ia
CG SCIENTIFIC CO., LTD.

(1

Part1: dqauinstiusnis (Service Contact)
Part2: dayatug 3avila (Details of )
3 i Y 7 part3: anadasawiaiag
ﬂ"l'iﬂu LLaU1'§Q5ﬂ1§1 Lﬂq 1.J pRa)Rt Part4: SIWAUSLAURLIBIUNANSIHLSANS Preventive Maintenance
41 dueaunsuinis
42 swouramstiuinnsg
Preventve M i nt n n Part5: dayaduayusdunaila (General Technical Support)
I a e a C e 5.1 Care and Maintenance
5.1.1 MsgeFas Il ( Basic maintenance)
5.1.2 General error message
Customer Name:  uddn wa wa 91Aia
Product Distillation Unit
Brand GERHARDT
Model Vapodest 30
Serial number GER003718
Analytical Systems
uSun &3 Twuoudia Siia R
%1 CG SCIENTIFIC CO., LTD.
Part3: Operational Qualification (0Q)
31 emadouAMWIAIDY
1. dryeyamalfusms (Service Contact) FRONT
wihsugn V3 wav wa in L
oy : 30,32 wouns:r il 2 way 63 WHAUANGN LWALNYITBL ATIVWLWILAT 10150
Tnsdwii’
Bt
QIGEEIITE]
do- umana AR NTAUN YUAY
st
Tnsdwd’ 02-893-4211-17
Bud : Iab__center@lesttech.co.th
Aryanmsudmsinnu 1 edided
Aded 19ud ;19 flwnan 2568
adid 2w
adit 3quid )
2. doyaniuguwaundasil (Details of Instrument) No. Description PASS FAIL NIA
21 swauduariasils (Instrument Description) . . . N
1. Quick clamping device with wedge ) [m] a
2. Kjeldatherm digestion tube 7] a [m]
‘ 3. Holder for steam inlet tubin |
Ussaniadasile Distillation Unit 4. PTFP-Inlet tubing, steam d [ E g
WARAUA GERHARDT 5. Viton-cone M a O
u : Vapodest 30 6. Clamping for glassware ™M m] a
miNulAYIATos GER003718 7. Screw cap GL18 with silicone seal |m] O
WNAYAAIS EQL-062 8. PTFP-Inlet tubing, NaOH a [m]
5 - 9. PP-Distributor with PP-threaded joint ™ [m] O
10.  Distribution head, PP ] o m}
22 et 11.  Screw cap GL32 with silicone seal a [m]
) 12.  Distillation condenser ™ [m] ]
ﬁ“ﬁ‘“m’m PM Tow . 13.  Screw cap GL14 with plastic screw connection ™ a a
Bo-wmana AmsUuanS wnnsml 14, Display [u] =]
shumie KL 15. Keyboard, chemical-resistant [ [m] [m]
wHun usMsuAIS Y 16.  Main switch, green ™ a a
thy : i'ﬁmwﬁ»xmww 17.  Ventilation valve [m] a
18.  Distillate outlet tubing ™ a a
19. Erlenmeyer flask [m} [m}
20.  Platfrom ™ a [m]
21, Drip tray ™ m] O

AIANUYT

ny-3




LS |

wiin 53 Tououditn dwio
CG SCIENTIFIC CO., LTD.

(& |

uEdn B3 suoulidn sida
CG SCIENTIFIC CO., LTD.

REAR Parta: swaznfuanisasiaaay
a1dfuaaunisuinns
aaapuszuulWih (Electrical Test) PASS FAIL Remark
- arwdnvundlwihseandoaunss M a
- nauabwiniTgom [m]
asasouan Ao (Optical Test) PASS. FAIL Remark
- Main cable [} [m]
- Electric wiring [} [m}
- Pumps ) a B
- Distribution Head ] [m] B =
- Condensor ] o
- Steam generator [ [m]
- Tubing ] [m]
- Viton cone [m} -
Mo Description PASS FAIL N/A @52380U Function 151974 (The FunctionTest) PASS FAIL Remark
1. Diaphragm pump NaOH 7 a o - smua-}‘ﬂua:!a'nuaum'\usfu-vaq Steam (] m]
2 Diaphragm pump H.80s o o & vapio - sumsdaniugh Sample Tube (] a
3. Diaphragm pump H,0 for steam generator [ [m} [m] - wwwmaiAu NaOH “ o
4. Diaphragm pump H.O for sample Il [u] O “vapsoso - s:ums Suction ¢ Sample Tube ua= Receiver ™ m}
5. Peristaltic pump for suction sample ] [} O “vap3o, 40
6. Peristaltic pump for suction receiver [m} [m] Option 42  swnusansiudinms
7. Pinch-solenoid valve, steam ] [m] [m] 1. TECHMNICAL DATA PASS FAIL Remark
R ety LA 0
10.  Verprene-tubing 4x8 mm. ™ O [m] Norminal current o
11, Verprene-tubing 4x8 mm. [} O [ “vap3o4o
12. Non-return valve for diaphragm pumps ™ (m] [m] 11 COOLING WATER BATH PASS FAIL Remark
13.  Tubing reduction PP 51x10x5 mm. [} [m] [ “vap3040 Temperature 15-20 °C ™ a
14, Silicone tubing 4x7 mm. [m] [m] M *vapso Cooling Water Outlet ] a
15. Silicone tubing 4x7 mm. O m] M option Control Temperature [m]
16.  Silicone -tubing 4x7 mm. ™ [m] |m} T B
17.  Verprene-tubing 8x12 mm. ™ [m] O +vap3oao 12 OPTICALTESTVAP n PASS FAIL Remark
18.  Verprene tubing 4x7 mm. ] [m] O *vap3oso
19, Silicone tubing 4x7 mm. ] o o Screw cap GL14 o o
20.  Ventilation glass ™ [m] [m] Screw cap GL18 ] m] -
21, Novoprene-tubing 4.8x8 mm. ] [m] [m] Screw cap GL32 (] m]
22.  Tubing reduction 4] [m] m} Distillation Head ™ O
23, Silicone tubing 6x10 mm. “ O 0 Condensor o
24.  PP-distributor with PP-thread ™ O (m] Viton Cone O
25.  SKT-valve (built in with brass fitting) 4} [m] O L —
26 Silicone tubing 8x16x80 mm. @ O O Ventilation Valve a o M
27.  Steam generator [} 0 [m] Micro Switch Sample m}
28.  PTFE-inlet tubing NaOH O [m]
29. Silicone tubing 8x16 for cooling water inlet [m] [m] 2. SYSTEM COOLING WATER INLET PASS FAIL Remark
30.  Silicone tubing 8x16 for cooling water outlet (%] (] a Cooling Water Inlet [} [m]
31, Viton-tubing 6x12*50 mm. 4] (m] a Cooling Water Outlet [ [m]
32 Silicone tubing 4x7 mm. [m} (m] [ option Flow control valved [l [m]
uSin #3 lououden Swio uiin §3 lououdidn o
CG SCIENTIFIC CO., LTD. m CG SCIENTIFIC CO., LTD.
3. SYSTEM CONTROL PASS FAIL Remark 4.2 Error Code
Key Board ] o
Display [} [u] - Gt arstem: A soon 3 oo aaen § 5 i on
Prog ram@d M D S display and accompanied by an acoustic signal.
Adding H,0 [m] “Vap30,40
Adding NaOH I o e Ertor message Maasures
Adding HsBO;4 [m] [m] *Vapd0 ,f,'x:gﬁ’"” Water, Ikt for "y .
Suction Sample m] *Vap3040 Ensurs Bt tapls tuned on
4. SYSTEM DISTILLATION PASS FAIL Remark Insert ube — -
Boiler ™ [m] ——— I
Level Sensor [ a . Check st of ks —
Neoprene-Tubing ™ [m]
Solenoid Valve Shut-Off “ o R
Solenoid Valve Steam M a L1 'Ct"\;d‘ e vl i i T .
Excess Pressure Detector ) [m] |
Ventilation Valve ) m} e This message disappears as
Heater @ o so0n 2 sieam generatr s
5. PUMPE PASS FAIL Fre——— A the sbove matond arrs s comece, e olloving
Pump H,0 Steam Ermor message M
Pu:;: zgm;’f'e “ . SR ——
- Non-Return Valve 4] (m] enae e Sy
Pump NaOH
- Non-Return Valve ) [m]
Pump HBOs Other error messages
- Non-Return Valve o m} N/ Error message Measures
Pump suction ] m] @ n,::::; :y,si:prz:z:‘s s a5 soon
6. THE FOLLOWING PROGRAM RUN PASS FAIL Remark
Addition H,0 0-99 sec. ] m} Check programming
Addition NaOH ~ 0-99 sec. [} u] Con g oL il )
Addition H;805  0-99 sec. [m] [m} N/A program o
Reaction Time ~ 0-99 min ) [m] e sy m>de
Distillation Time ~ 0-99 min ) [m]
Steam Capacity ~ 30%-100% [} [u] [ Proaram ] ek
Suction Time 0-99 sec. ) O - undefined - .
The Instrument is in perfect technical shape ] [m] -

Remark :

AIANUYT

ny-4a

Excess
pressure

steam

Switch the system off and call
service

Sensor error

Switch the system off and call
service
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Bara Scientific Co., Ltd. ’ Bara Scientific Co., Ltd. S
968 U Chu Liang Building Floor? Rama4 Road 968 U Chu Liang Building Floor7 Rama4 Road ilac-nrA
Silom Bangrak Bangkok Thailand 10500 N Silom Bangrak Bangkok Thailand 10500 S
=L Tel : 02-6324300 Fax : 02-6375496-7 Tel : 02-6324300 Fax : 02-6375496-7 "4,,17’\\ R
Bara Scientific  www.barascientiic.com g s ez Bara Scientific wwwbarascientiic.com ol e N
CARRATON
Certificate of Calibrati Certificate of Calibrati
Number of Page(s) 1063 Certificate No. BSCC-UV-156/25 Number of Page(s) 20f3
Certificate No. BSCC-UV-156/25
Equipment UVNVis Spectrophotometer Calibration Results:
Modol UV-1900i
Manufacturer Shimadzu 1.Wavalength Accuracy
Sarial No. A12535780311 ML
Certified
1D Mo. EQL-233 uuc (nm) Error (nm) Uncertainty (+nm)
Date of receipt 22 April 2025 | Wavelangth (nm)
Date of calibration 22 April 2025 279.44 | 27920 -024 0.18
Date of issue 25 April 2025 41853 L 418.51 -0.02 0.18
536.54 002 | 0.18
Customer nama Test Tech Co., Ltd. 684.64 014 018
879.45 0.04 0.18
Address 30,32 Rama |l Soi 63, Rama |l Road, Samae Dam, Bang Khun Thian, Bangkok 10150.
Temperature (25.5 - 26.6) °C (On site)
Humidity (43.3 - 49.7) %RH (On site)
Equipment condition Good Operation
2 Phatomatric Accuracy (UV)
Callbration Location Water Room
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01 Wavelongth Certified
(nm)“ uuc (a) Error (A) Uncertainty (+A)
¥ Accuracy is traceable to certificate No. 126732 and 126733 Absorbance (A)
Photometric Accuracy is traceable to certificate No. 126735 and 111398 235 CNR_ | CNR | CNR | CNR
Stray Light is traceable to certificate No. 126749 CNR CNR CNR CNR
The above certificate are traceble to SI unit through Starna Scientific Ltd. 257 - 0.0000 ___0.0000 0.0000 0.0075 -
(UKAS accredited calibration laboratory NO. 0659) 0.8540 0.8505 -0.0035 0.0075
CNR CNR CNR CNR
Calibratad b Mr.Wanchana Janloey 313 — —
Y CNR CNR CNR CNR
250 0.0000 -0.0001 -0.0001 00075 -
0.6332 0.6320 -0.0012 0.0075
roved by
L 4 *CNR = Customer not request
Technical Manager
‘The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate. The above results are valid exclusivly for the callbrated i!ém(’s)iasirr:e:t?on in ris report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd. except in full, without written approval of the Bara Scientific Co., Ltd.
/ FM-UV-708-02 Rev.01 (23/01/63)
\ EMLCLTR T et i) \_ e ')

N fGEc) BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
| THAI| CALIBRATION LABORATORY

| S,
- " . SN,
N ’ Bara Scientific Co., Ltd. \\g: 9979 Moo 2, Maba Sawat, Phutthamontiion, Nakhon Pathom 73170, Thaland. Tek +66 3424 5299 Fax 66 34245250 N, o)
968 U Chu Liang Building Floor7 Rama4 Road aas-m | E-mai: bkk@becthaicom Website: www becthaicom CALIBRATION 0131
Silom Bangrak Bangkok Thailand 10500 eSS
Bara Seiontific 10 026926000 Fax: 02.6375496.7 s
ara Scient Cc i el )
DuDETC wwbarsscentfecon e Certficate No.: CAL-24-196 Page :10f 3

. CERTIFICATE OF CALIBRATION
Certlﬁcate Of Cﬂllbratl(}ﬂ . Equipment : Spectrophotometer

Certificats No. BSCC-UV-156/25 Number of Page(s) 30f3 Manufacturer : Thermo Scientific
Calibration Results: Mode! . Genesys 30
3.Photometric Accuracy (Visible) Serial No. : 9A1Z2099145
ID No. B EQL-251
Wavelength Certified e A Ry A
o) Atsorbance (A) Customer : TEST TECH CO., LTD.
0.0000 0.0000
4200 o027 | 30,32 Rama Il Soi 63, Rama Il Rd.,
- 00012 )
0.0018 Samaedam, Bangkhunthian,
Bangkok 10150
oo B Location H Wastewater Room 3
Date of Receipt : 10 June 2024
8.0 Date of Calibration : 10 June 2024
_ Date of Issue : 13 June 2024
: Ambient Temperature : (2510) °C
546.1 —
-+ Relative Humidity : (60+20) %
Condition As-Received : Used Item
590.0 -
-1 Calibrated by
B Mr.Palawat Lunchak
635.0
- Calibration Engineer
*CNR = Customer not request Calibration Manager
t was based on a combined standard uncertainty multiplied by a coverage
4.Stray Light* The reported expended uncertainty of measurement w: sed on i ty
i ly 95%.
Standard Unit Undor Cali 3UC) factor k providing a level of confidence of appoximately 95%.
cutotl (nm) (nm)[ Transmission (4T) | Absor ®) This certficate may not be reproduced other than in full, except with the prior witten approval of the head of Calibration Laboratory.
201.1340.11nm 20065 | 0.9706 [ 20130
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A Indicated values are valid for the state of the at the time of only.
*Siray Light not NSC-ONSC Accredited.
The measurement uncertainty Is base on a standard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.
**End of Certificate™*
The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without witten approval of the Bara Scientific Co., Ltd.
\ FMUV-708-02 Rov.01 (230163) ) A @ p(940F) U - BSUE:6 REV:s FM-CAL-3312 20/02/24
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CALIBRATION LABORATORY

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO,, LTD.

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170 Thaland. Tek +66 3424 5299 Fax: +66 3424 5250

E-mait bkk@becthaicom Website: wwwbecthaicom

Certificate No. : CAL-24-196

Cert.No.

CALIBRATION REPORT
Conditions of this result of calibration
1. Reference Standard Material :
Material Model Serial No.
Holmium Glass Filter RM-HG 12705
Didymium Glass Filter RM-DG 13498
Neutral Density Filter RM-1N2N3N 8323

2. Traceability : This certification is traceable to the International System of Unit maintained at;

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659,

3. Method of calibration :

The calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-09 (2014).

4. Result of calibration :

( N ) without adjustment

5. Equipment Specifications:

Spectral Bandwidth : 5 nm

Data Interval 1 nm

Scan Speed : 1200 nm/min
ISSUE: 6 REV:5 FM-CAL-33/2

QUALITY CALIBRATION CO.,LTD.

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

117342

117323

117341

() after adjustment

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

NSC-TISI-TIS 17025
CALIBRATION 0131

Page : 2 of 3

Due date
13 December 2025
13 December 2025

13 December 2025

)

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,, LTD.
HAI | CALIBRATION LABORATORY

99/3 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170, Thaland. Tek +66 3424 5299 Fax: +66 3424 5250
E-mait bkk@becthaicom Website: www becthaicom

NSC-TISI-TIS 17025
CALIBRATION 0131

Certificate No.: CAL-24-196 Page : 3 of 3
CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Value UUC*Reading Error Uncertainty of k
Reference Material (nm) (nm) (nm) Measurement (+ nm) Factor
361.40 361.40 361 -0.40 0.59 2.00
537.00 537.00 537 0.00 0.59 2.00
879.68 879.68 879 -0.68 0.59 2.00
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of k
(nm) Reference Material (A) (A) (A) Measurement (+ A) Factor
Zero 0.000 0.0000 0.0028 2.00
0.5703 0.569 -0.0013 0.0045 2.00
4200 0.7336 0.733 -0.0006 0.0045 2.00
1.0709 1.070 -0.0009 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5592 0.559 -0.0002 0.0045 2.00
4400 0.716 0.718 0.0020 0.0045 2.00
1.0454 1.045 -0.0004 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5094 0511 0.0016 0.0045 2.00
4650 0.6601 0.663 0.0029 0.0045 2.00
0.963 0.966 0.0030 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
546.1 0.5206 0.522 0.0014 0.0045 2.00
(546.0) 0.6677 0670 0.0023 0.0045 2,00
0.9763 0.977 0.0007 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5522 0.553 0.0008 0.0045 2.00
E200 0.6966 0.698 0.0014 0.0045 2.00
1.0201 1.021 0.0009 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5377 0.540 0.0023 0.0045 2.00
6350 0.6649 0.667 0.0021 0.0045 2.00
0.9736 0.974 0.0004 0.0045 2.00

Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophotometer.
Note:
UUC* : Unit Under Calibration

- End of Report -

4
ISSUE:6 REV:5 FM-CAL-33/2 /2

NSC-TISLTISI7028

CERTIFICATE No : 24E11174
REFERENCE No: 75187-2

Certificate of Calibration

EQUIPMENT

pH METER
MANUFACTURER TOA DKK
MODEL HM-41X
SERIAL No 858942
D No EQL-225
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.

CALIBRATION 0049

PAGE:10F2

30,32 RAMA II SOI 63, RAMA 1I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY

PRASERT D.
CALIBRATION DATE 04-Nov-24
APPROVED BY
ISSUED DATE 05-Nov-24
RECEIVED DATE 04-Nov-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

NIANUYT

F-G010 REV 03

nNY-6

QUALITY CALIBRATION CO.,LTD. el
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24E11174

PAGE :2 OF 2
Calibration Report
EQUIPMENT pPH METER
MANUFACTURER H TOA DKK MODEL B HM-41X
1D No ' EQL-225 SERIAL NUMBER H 858942
RECEIVED DATE 04-Nov-24 CALIBRATION DATE 04-Nov-24
AMBIENT TEMPERATURE 25°C#1°C RELATIVE HUMIDITY 49 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY
DISPLAY UNIT WAS TESTED BY GENERATI
CALCULATED VALUE. THE DISPLAY AND
2. REFERENCE STANDARD INSTRUMENTS :-

DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
ING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

INSTRUMENT MODEL SERIAL No/ CERTIFICATE No DUE DATE
LOT No R
1) pH STANDARD SOLUTION 00651-06 CC801395 4880-15044130 18-Apr-26
2) pH STANDARD SOLUTION 00651-08 CC801899 4881-15078560 01-May-26
3) pH STANDARD SOLUTION 00651-10 CC803826 4882-15161223 31-May-26
4) PROCESS CALIBRATOR CAI150 9186079 24E1251 09-Apr-25
5) BATH 260014 1247 48074 24T9693 12-Sep-25
6) THERMOMETER WITH PROBE 421504 55000379 24T9694

12-Sep-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
ERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY

SLOPE FACTOR k =2.303 RT/F = 59 mV/pH
mV uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(Emv) k
177.48 177 0.48 0.59 2.0
0.00 0 0.00 0.59 2.0
-177.48 -178 0.52 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(oH) (oH) (oH) & pH) k
4.0060 4.01 -0.004 0.013 2.0
7.0000 7.00 0.000 0.013 2.0
10.0070 10.01 -0.003 0.014 2.0
3. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
Q) Q) (mm) @) @°0)
25.004 25.1 30 -0.096 0.21 *1
UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gealibration.com

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

NSC-TISITISIT025
CALIBRATION 0049

CERTIFICATE No : 25T6066 PAGHEVORS CERTIFICATE No : 25T6066 PAGE:2 OF 2
REFERENCE No : 77516-6

Certificate of Calibration Calibration Report

EQUIPMENT : OVEN

MANUFACTURER . MEMMERT

MODEL : UF1I0
EQUIFMENT : OVEN D No : EQL-169 SIN : B414.0764

RECEIVED DATE : o 23Jun2s CALIBRATION DATE : 23-Jun2s

AMBIENT TEMPERATURE : 24°Cx1°C RELATIVE HUMIDITY : 51 %RH + 10 %RH
MANUFACTURER 3 MEMMERT

CONDITION OF THIS RESULTS OF CALIBRATION
MODEL . —r 1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON.NINE POINTS AND LOCATED ONE THERMOMETER

PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.

SERIAL No ; B414.0764 AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2. REFERENCF STANDARD INSTRUMENTS :-

D No & EQL-169 INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 24T6468 26-Jun-25
CONDITION AS RECEIVED : USED ITEM 3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
& . . THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY J TEST TECH CO,, LTD. : - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM, RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
BANGKHUNTHIAN, BANGKOK 10150 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
Overall Line Voltage (V) variation : 5
3 4 Instrument Condition : Normal
f 2 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
CALIBRATED BY : SUCHARTS. 5 Calibration | Average All | Indicating | Temperature| Temperature|  Overall
Tt Point Position | Temperature| Stability | Uniformity | Variation
CALIBRATION DATE : 23-Jun-25 q 9 Q) C) ©C) C) 0 ©0)
/ 7 104.0 103.88 104.0 0.18 0.45 0.64
120.0 119.93 120.0 0.28 0.65 0.93
BEONT 140.0 140.03 140.0 0.19 0.57 0.87
150.0 150.09 150.0 0.23 0.65 0.86
180.0 180.02 180.0 0.16 0.47 0.62
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller icatil Measured Temperature (°C) at Spread Locations It i
Temp (°C) | Temp (°C) | #1 # #3 #4_| Ref.5 | #6 #7 #3 #9 (*°C)
APPROVED BY : 104.0 1040 | 10371 | 103.85 | 103.77 | 103.91 | 104.03 | 103.80 | 103.82 | 104.17 | 103.85 0.38
120.0 1200 | 119.67 | 119.87 | 119.79 | 119.99 [ 120.16 | 119.83 | 119.84 | 120.35 | 119.85 0.46
140.0 1400 | 139.76 | 140.01 | 139.94 | 140.10 | 140.23 | 139.91 | 139.95 | 140.45 | 139.93 0.46
150.0 1500 | 149.80 | 150.05 | 150.00 | 150.15 | 150.31 | 149.97 | 150.03 | 150.49 | 149.95 i
[BSUEDLATE i AR 180.0 1800 | 179.84 | 180.02 | 179.95 | 180.05 | 180.18 | 179.92 | 179.99 | 180.30 | 179.98 L1
RECEIVED DATE 3 23-Jun-25 NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

Lt F-GOI0 REV : 03

QUALITY CALIBRATION CO., LTD. S QUALITY CALIBRATION CO., LTD.
& g
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ﬂam 23T5 ll’eé'-s';kﬂj;r(n :%22 Rz:: l;:ks?)r;izﬂ;ngse, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Z el (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
L4, www.qealibration.com
www.qalibration.com

NSC-TISI-TIS 17025
CALIBRATION 0049

CERTIFICATE No : 25T8001 PAGE : 1 OF 2 CERTIFICATE No : 25T8001 PAGE : 2 OF 2
REFERENCE No : 78076-2
Certificate of Calibration Calibration Report
EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
EQUIPMENT : LIQUID IN GLASS THERMOMETER MODEL : G13004
D No : EQL-111 SERIAL NUMBER : N/A
: RESOLUTION : 1°c TYPE : TOTAL IMMERSION
MANUFACTURER : PRECISION RECEIVED DATE : 05-Aug-25 CALIBRATIONDATE ~ : 11-Aug 25
AMBIENT TEMPERATURE 23°C+3°C RELATIVE HUMIDITY - 50 %RH + 20 %RH
MODEL 4 G13004
CONDITION OF THIS RESULTS OF CALIBRATION
SERIAL No { i 1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
) THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
ITS-90.
D No : EQL-111 \EFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE M DUE DATE
RESOLUTION : 1°C 1) STANDARD THERMOMETER 1502 7794 2572395 06-Mar-26
2) SPRT PROBE 5614 636626 2512395 06-Mar-26
E 3) PRECISION BATH 7320 A21105 24T11619 12-Nov-25
TYPE : TOTAL IMMERSION 3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
CONDITION AS RECEIVED : USED ITEM 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF METROLOGY (THAILAND),
SUBMITTED BY : TEST TECH CO., LTD. RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
30,32 RAMA 11 SOI 63, RAMA II RD., SAMAEDAM,
AN GRATNT A NG oty STANDARD uuce IMMERSION CORRECTION EMERGENT UNCERTAINTY
L READING READING DEPTH ) STEM OF
o) C) (mm) TEMPERATURE | MEASUREMENT
€O &°C)
115.032 1150 120 0.032 NA 0.15
121.023 121.0 125 0.023 N/A 0.15
UL : UNIT UNDER CALIBRATION
& KIT L.
CALIBRATED BY CHARU REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED B'Y A
COVERAGE FACTOK k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
CALIBRATION DATE 1 1-Auy(5 END OF CALIBRATION REPORT

APPROVED BY
ISSUED DATE g 11-Aug-25
RECEIVED DATE : 05-Aug-25

s
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

%ﬂ‘?
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QUALITY CALIBRATION CO., LTD. \ig—}/
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160 9
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

NSCTHSITIA 281
CALIBRATMIN 0049

CERTIFICATE No : 25T8000
REFERENCE No : 78076-1

PAGE:10F 2

Certificate of Calibration

EQUIPMENT :  LIQUID IN GLASS THERMOMETER
MANUFACTURER :  PRECISION
MODEL N/A
SERIAL No : 8925
D No EQL-103
RESOLUTION 0.1°C
TYPE TOTAL IMMERSION
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO, LTD.
30,32 RAMA I1 SOI 63, RAMA I RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : CHARUKITL.
CALIBRATION DATE 11-Aug-25
APPROVED BY :
1SSUED DATE : 11-Aug-25
RECEIVED DATE 05-Aug-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

CERTIFICATE No : 25T8000 PAGE:2 OF 2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL N/A

ID No EQL-103 SERIAL NUMBER 8925

RESOLUTION TR TYPE TOTAL IMMERSION

RECEIVED DATE 05-Aug-25 CAL{BRATION DATE 11-Aug25

AMBIENT TEMPERATURE 23BCEBRC RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF TS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

15-90.
=-REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERJAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1502 77964 25T2395 06-Mar-26
2) SPRT PROBE 5614 636626 2572395 06-Mar-26
3) PRECISION BATH CTR-40 A68155 24T11621 23-Nov-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD uuc* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT

[ @)
20.024 20.0 140 0.024 N/A 0.10
25.016 25.0 160 0.016 N/A 0.10
41.5]1 41.5 230 0.011 N/A 0.10
44507 445 240 0.007 N/A 0.10
45.002 45.0 245 0.002 N/A 0.10
49.995 50.0 260 -0.005 N/A 0.10

ce b VA,
UUCH : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

QUALITY CALIBRATION CO., LTI,
235 Petchkasem 63/2 Road, |
Tel (662) 421-5402, (662) 444-0152-3,
www.qealibration.com

\gkae, Bangkok 10160
ax (662) 809-4584

NS 17025
CALIBRATION 0049

CERTIFICATE No : 25T6066
REFERENCE No : 77516-6

PAGE: 1 OF 2

Certificate of Calibration

EQUIPMENT OVEN
MANUFACTURER MEMMERT
MODEL UF110
SERIAL No B414.0764
ID No EQL-169

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA IT RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY SUCHART S.
CALIERATION DATE 23-Jun-25

P4
APPROVED BY
ISSUED DATE 24-Jun-25
RECEIVED DATE 23-Jun-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
Gl QUALITY CALIBRATION CO., LTD. ﬂ"lﬂwu’

F-GO10 REV : 03

QUALITY CALIBRATION €O, LTD.
235 Petchkasem 63/2 Road, Laksong, B Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

&

CERTIFICATE No : 25T6066

PAGE :2 OF 2
Calibration Report
EQUIPMENT OVEN
MANUFACTURER MEMMERT
MODEL UF110
ID No EQL-169 SIN B414.0764
RECEIVED DATE 23-Jun-25 CALIBRATION DATE 23-Jun-25
AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 51 %RH # 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON
NO LOAD CONDITION.
PROBE IN

WITH CALIBRATED RTD Pt100 UNDER

THE TEMPERATURE PROBES WERE PLACED ON-NINE POINTS AND LOCATED ONE THERMOMETER

CH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.

°ED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

. REFERENCE STANDARD INSTRUMENTS :-

~

INSTRUMENT MODEL SERIAL No TIFICATE No DUE DATE
WITH RTD HYDRA 2635A 6635300 24T6468 26-Jun-25

aw

S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
“LUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,, LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

«

Overall Ambient Temperature around the Chamber (°C) variation : 2
Overall Line Voltage (V) variation : 5
3 4 Instrument Condition : Normal
1 2 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
5 Calibration | Average All | Indicating | Temperature Temperature| ~ Overall
Point Position | Temperature| Stability Uniformity | Variation
8 9 Q) Q) ©0) &0 ©0) Q)
/ 7 104.0 103.88 104.0 0.18 0.45 0.64
3 120.0 119.93 120.0 0.28 0.65 0.93
g RONE 140.0 140.03 140.0 0.19 0.57 0.87
150.0 150.09 150.0 0.23 0.65 0.86
180.0 180.02 180.0 0.16 0.47 0.62
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Temp (°C) at Spread Locations Ui
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #3 #9 &°C)
104.0 104.0 103.71 ] 103.85 | 103.77 | 103.91 | 104.03 | 103.80 | 103.82 | 104.17 103.85 0.38
120.0 120.0 119.67 | 119.87 | 119.79 | 119.99 | 120.16 | 119.83 | 119.84 | 12035 119.85 0.46
140.0 140.0 139.76 | 140.01 | 139.94 | 140.10 | 140.23 | 139.91 | 139.95 | 140.45 139.93 0.46
150.0 150.0 149.80 | 150.05 | 150.00 | 150.15 | 150.31 | 149.97 | 150.03 150.49 | 149.95 1.1
180.0 180.0 179.84 | 180.02 | 179.95 | 180.05 | 180.18 | 179.92 | 179.99 180.30 | 179.98 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY #

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F THE CHAMBER.

ne-8 Bk
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QUALITY CALIBRATION CQ., LTI,
235 Petchkasem 63/2 Road, Laksong, kae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-1584
www.qealibration.com

v

NSC-TISLTISI 7025
CALIBRATION 0049

CERTIFICATE No : 25T8453
REFERENCE No : 78325-4

PAGE: 1 OF2

Certificate of Calibration

EQUIPMENT H HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UFE 500
SERIAL No G508.0791

ID No H EQL-128

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD.,
SAMAEDAM, BANGKHUNTHIAN,
BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE : 26-Aug-25
APPROVED BY

ISSUED DATE H 28-Aug-25
RECEIVED DATE : 26-Aug-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03

QUALITY CALIBRATION CO., LTD,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0 584

<&

£

2-3, Fax (662) 809-4

CERTIFICATE No : 25T8453 PAGE:2 OF 2

Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UFE 500

ID No EQL-128 SIN G508.0791
RECEIVED DATE : 26-Aug-25 CALIBRATION DATE 26-Aug-25
AMBIENT TEMPERATURE H 25°C+1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIERATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATUI ROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5cm TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

MODEL SERIAL No
1) DATA LOGGER WITH RTD HYDRA 2635A 6849323
¥ RTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLAC]
JLT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

CERTIFICATE No DUE DATE
2 18-Jun-26
2 OF CALIBRATION ONLY

3 ) Overall Ambient Temperature around the Chamber (°C) variation : 3
f 2 Overall Line Voltage (V) variation : 4
Instrument Condition : Normal
s Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
3 9 Calibration Average Temperature | Temperature | Overall
/ 7 Point All Position Stability Uniformity | Variation
FRONT Q) ) ) c) ©c)
104.0 104.03 0.16 101 119
180.0 180.26 0.17 2.22 231
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller dicati T (°C) at Spread Locations ( i
Temp (°C) | Temp (°C) | #1 # #3 #4_| Ref.5 | #6 #7 #8 #9 (£°C)
103.5 103.5 | 104.27 | 103.84 | 103.83 [ 103.62 | 103.63 | 104.56 | 104.19 | 104.47 | 103.84 | _ 038
179.5 179.5 | 180.73 | 179.83 | 179.93 [ 179.37 | 179.40 | 181.40 | 180.70 | 181.12 | 179.85 L1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERE] OCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

ND OF CALIBRATION REPORT

F-GO10 REV : 03

Harikul Science Co. Ltd

694 Soi Ratchadanivet 24, Pracharetba

Samsaennok , Huaikhwang, Bangke

Tel: 0-2274-2456 Fax: 0-2274

Email:info@harikul.com www.harikul.co
Certificate of Calibration

§ HARIKUL
= SCIENCE

CERT.No.: HS-W0651

Calibration Date - 15 Jul 25 Model YSI 500
Submitted by TEST TECH CO LTD SIN 126102403
30,32 Ramall Soi 63, Ramall Road, Samaedam. Probe YSI5010
Bangkhunthian, Bangkok 10150 SIN 25G100244
ID NO. EQL-154
Avg Room Temp : 20 °C Air Temp ref S/N. FB065C26
Avg Water Temp : 20 °C Barometric ref S/N. F8065C26
Air Pressure 760.00 mmHg Water Temp ref : -
Salinity 0 ppt ID NO HS001
Technician Kittipong M
“Calibration Details
Calibration Point 00% air sat (status) (status)
@20 °C, DO = .09 ing/l)
Measurement 1 (mg/l) 9.09 (PASS)
Measurement 2 (mg/l) 9.08 PASS)
srement 3 (mg/l) 9.09 (PASS) -
urement 4 (mg/l) 9.09 PASS) -
surement 5 (mg/l) 9.08 PASS)
Measurement 6 (mg/l) 9.09 (PASS)
Measurement 7 (mg/l) 9.08 (PASS) - -
Measurement 8 (mg/l) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/) 9.08 (PASS) - -
Mean Measurement 9.08 mgfl
Inaccuracy 0.01 mg/ - -
Overall Status (PASS)
Manufacturer Specification
Accuracy = +/- 0.02mg/l
1) This certificate is issued based on the result that are found as shown on
date and place of test only.
21 The calibration procedure followed in accordance with Harikul Scierice Co., Ltd

his resull shall not be used

(Nateriapha PisatkunctOh 1PN

(Kittipong Maekwong)

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

NSC-TISITISI 7025
CALIBRATION 0049

CERTIFICATE No : 25M6069

PAGE:10F2
REFERENCE No : 77517-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BCA2241-1S

SERIAL No : 0043402017

ID No 2 EQL-268

CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA 1L RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED RY g SUCHART S.

CALIBRATION DATE : 23-Jun-25

APPROVED BY H

ISSUED DATE 3 24-Jun-25

RECEIVED DATE : 23-Jun-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

e QUALITY CALIBRATION CO., LTD.
ny-9 B

F-GO10 REV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 25M6069

PAGE:2OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL BCA2241-18
MANUFACTURER H SARTORIUS S/IN H 0043402017
1D No : EQL-268 RECEIVED DATE H 23-Jun-25
AIR PRESSURE H 1007mbar + 1mbar CALIERATION DATE 23-Jun-25
AMBIENT TEMPERATURE 275 CEIE O RELATIVE HUMIDITY

64 %RH + 10 % RH
CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

REFERENCE STANDARD INSTRUMENTS :-

~

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 €02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

w

“RTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
JLT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 8 WAS 0.000045 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

ey

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.0 0.0000 0.0000 0.00010
0.1 0.1000 0.0000 0.00010
0.5 0.5000 0.0000 0.00010
1.0 1.0000 0.0000 0.00010
2.0 2.0000 0.0000 0.00010
20.0 20.0001 -0.0001 0.00011
45.0 45.0001 -0.0001 0.00015
50.0 50.0000 0.0000 0.00012
80.0 80.0001 -0.0001 0.00018
100.0 100.0001 -0.0001 0.00019
120.0 120.0001 -0.0001 0.00022
140.0 140.0001 -0.0001 0.00025
160.0 160.0001 -0.0001 0.00027
180.0 180.0001 -0.0001 0.00030
200.0 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)

1 100.0000

2 99.9999

2l 100.0000

4 100.0000

5 100.0001

OFF-CENTER LOADING 0.0001
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY M
COVERAGE FALTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkas. Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

CAVIBRATION

CERTIFICATE No : 25T8232
REFERENCE No : 78147-2

PAGE:10F 3

Certificate of Calibration

EQUIPMENT 5 BOD INCUBATOR
MANUFACTURER t N/A

MODEL : N/A

SERIAL No : N/A

ID No 3 EQL-166
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH €O, LTD.
30,32 RAMA I1 SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY o CHAICHARN CH.

CALIBRATION DATE . 11-Aug-25

APPROVED BY :

ISSUED DATE i : 14-Aug-25

RECEIVED DATE 3 11-Aug-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
m QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 03

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T8232

Calibration Report

EQUIPMENT 3 BOD INCUBATOR

MANUFACTURER : N/A MODEL H N/A

ID NUMBER : EQL-166 SERIAL NUMBER ¥ N/A

RECEIVED DATE 11-Aug-25 CALIBRATION DATE 11-Auvg-25
AMBIENT TEMPERATURE 27CE1RC RELATIVE HUMIDITY 45 %RH 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K. UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 19 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm. AND PLACED THE TENTH THERMOCOUPLE
WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

. REFERENCE STANDARD INSTRUMENTS :-

N

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TPE K HYDRA 2635A 7286308 2515347 11-Jun-26

w

IHE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
i. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

9

PAGE:2OF 3

Overall Ambient Temperature around the Chamber (°C) variation : 0
5 Overall Line Valtage (V) variation : 2
Instrument _Condition : Normal
T > Chamber Size (W*L*H): 190%70*174 cm
11 12 CHAMBER PERFORMANCE
10 Calibration Average Al | Temperature | Temperature Overall
7 8 9 Located Stability Uniformity Variation
(W] @0 (SO (%)
1 18 20.12 0.06 0.46 0.51
14 15 16
FRONT END OF CALIBRATION REPORT PAGE 2 OF 3

B

U1

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T8232

Calibration Report

RESULT OF CALIRRATION (CONTINUE):-

TEMPERATURE MEASUREMENT ACCURACY TEST

Controller temperature (°C) 20.0
Indicating Temperature 20.0
1 2030

L4 2 2029

§ 3 2025

3 4 2038

S 5 2022

3 6 2023

& 7 20.12

8 8 20.06

) 9 20.05

& 10 Ref. 19.97

5 11 2021

£ 12 20.14

g 13 20.12

&l 14 20.11

B 15 20.06

3 16 1994

g 17 20.01

18 19.89

19 19.89

Uncertainty of Measurement(+ °C) 0.40

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

h o - 10 B8
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
wwiw.qcalibration.com

NSC-TISI-TISi1025
CATIORATION 0349

CERTIFICATE No : 25T0975
REFERENCE No : 76012-7

PAGE:10F2

Certificate of Calibration

EQUIPMENT AUTOCLAVE
MANUFACTURER : HIRAYAMA
MODEL HVE-50
SERIAL No : 30612085166
™ No : EQL-155
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,LTD.
30,32 RAMA ITRD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 04-Feb-25
APPROVED BY
ISSUED DATE 12-Feb-25
RECEIVED DATE : 04-Feb-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
‘www.qcalibration.com

CERTIFICATE No : 25T0975 PAGE:20F2
Calibration Report

EQUIPMENT AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL HVE-50

ID NUMBER EQL-155 SERIAL NUMBER 30612085166

RECEIVED DATE 04-Feb-25 CALIBRATION DATE 04-Feb-25

AMBIENT TEMPERATURE 29°Cx1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646-1:2021 BY COMPARISON WITH CALIBRATED RTD DATA LOGGERS
UNDER NO LOAD CONDITION. THE SENSORS WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE PICTURE. THE SENSOR
ON LOCATION I AND 2 WERE PLACED IN THE UPPER HALF AND LOWER HALF OF CHAMBER FREE SPACE RESPECTIVELY. THE
THIRD SENSOR WAS PLACED WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT CHAMBER. SENSOR NUMBER
4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 15 mm OF ITS TIP., SENSOR NUMBER 5 WAS
PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

1 :FERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATENo  DUEDATE
1) DATA LOGGER VALPROBE $350,5367,DV35,DN94 25T0777 24-Jan-26

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATICNAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION
Overall Ambient Temperature around the Chamber variation : 1.2 °C

Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm

CHAMBER PERFORMANCE
Controller | Average All | Te Overall | Pressure | Holding | Operating
T Position | Stability | Uniformity [ Variation | (MPa) | time(min) | Cycle time
c0) ©c) ) o) [&°) win)
115 115.71 0.10 0.20 020 0.090 15 60
121 121.65 0.10 0.20 0.20 0.125 15 60
FRONT
TEMPERATURE MEASUREMENT ACCURACY TESTC C)

Calibration | Controller | Indicating Measured Temperature { °C) at Spread Locations Uncertainty
Point Temp. Temp. #1 #2 #3 # #5 @°C)
115 115 115 115.66 115.65 115.76 115.76 115.70 0.63
121 121 121 121.59 121.60 121.71 121.71 121.66 0.64

NOTE | : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED
TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCE!
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

ilac-MrA

NSC-TISkTIS17025
CAUIBRATION 0308

CertNo.:
Page.:

25CG3566
10f2

Certificate of Calibration

Equipmant : Auto Burette

Capacity : 25 mL

Serial No. : -

ID, No. : 6210BU25/01

Manufacturer : EM

Made in : Germany

Submitted by : TEST TECH CO.,LTD. (Head Office)

30, 32 Rama Il Soi 63, Rama Il Rd.
Samaedam, Bangkhunthian, Bangkok 10150

Ambiant Temperature : (20 + 25) °C
Relative Humidity : (50 £ 10) %
Baromatric Prassure : 756 mmHg

Calibration Procedure : ASTM E 542 - 01

Calibrated by : Sa-ngeunkam Wongsa

Approved by :

(V) Srisuda Khamtha
() Ponpan Paipim
() Chakrit Waewwanjua

Issue Dato : 15 September 2025

The Uncertainties are for a |

of ly 85%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corparats Servicas 3 - Equipmant Calibration and Testing Services.

AIANUT

Equipmant : Auto Burette Cert.No.: 25CG3566
Recaived Date : 11 September 2025 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 15 September 2025
Raference : 2509-0413DN-1
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Modal Serial No. 1D.No. Certificate No. Traceability Dua date
1) Balance XP205 B134206712 140RC007 25MM296 TPA 16 July 2026
2) Humidity/Baro/Temp MHB-382SD AM.42259 140EC016 25H1616 TPA 14 Aug 2026
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026
This measurement result is traceable to Si Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °c
Nominal eapacity Reading Std.dev Uncertalnty k
(mL) (mL) (+mL) Factor
5 5.0196 0.00120 0.0059 2.00
15 15.0159 0.00118 0.0065 2.00

3
Remark mL = cm

Std.dev = Standard deviation

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 %.

-00o-
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