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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230022

Equipment

_ Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

: Chamber ( Cooling Room )

EQL-167

T1447A1

e

Test Tech Co.,Ltd

.s

30,32 Rama IT Soi 63, Rama IT Rd.,, Samaedam,

Bangkhunthian Bangkok 10150

LABORATORY FLOOR 3

13 January 2023

Sujjar Naknakred ( Site Calibration Manager )

Site Calibration Manager)

14 JAN 023

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14118/31-08-64
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T230022

Equipment
Date of Calibration
Environment

Calibration Report

Chamber ( Cooling Room )
18 January 2023
Temperature : 25.0-27.2 °c

221.9-2273 'V
55-65 %RH

Line Voltage :
Relative Humidity :

Page 2 of 4

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 (based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No.
TC TYPET TN141-TN150 T222123
TC TYPET TN151-TN160 T222123
DATA LOGGER 34970A T150 T222123

3. This certificate is traceable to ;

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good

Equipment Description :
Time Constant Hour 8 Minute At 3 0C
Fresh Air Damper [_] Open DMin |:] Medium D Max
|:| Close
Not Available

5. Adjustment :

() without adjustment

( X ) after adjustment

Due Date
5 October 2023
5 October 2023
5 October 2023

Approved By-

AL T 18 11016 Ane ra
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T230022

Calibration Report
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C=Centre, F=Centreof Face, A=Corner, E = Centreof Edge
1IC = TN141 11F = TNI151
2A = TNI142 12F = TNI152
3JA = TNI143 13A = TNI153
4F = TN144 14A = TNI154
5A = TN145 15F = TNI155
6A = TNI146
7F = TN147
8F = TNI148
9A = TN149
10A = TNI150
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Approved By-_
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T230022 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position (QC )
Calibration Point TN141 | TN142 | TN143 | TN144 | TN145 | TN146 | TN147 | TN148 | TN149| TN150
3 293 2.77 2.79 2.26 3.04 3.39 291 3.05 3.54 2.95
TN151 | TN152 | TN153 | TN154 | TN155
332 3.28 3.00 2.96 2.90
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (C) | Stability (+°C) | Uniformity (C)| Uncertainty (+'C)
Min , Max Average ) Factor k
3.0 29,31 3.0 3,01 0.47 1.04 0.98 2.00

* The quoted uncertainty exclude " uniformity "
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved

FM-L.15 117/15-05-A1
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISITIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 FALSERTEN T

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230121

Equipment

Manufacturer

—

Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

: Chamber ( Cooling Room )

EQL-181

: TO399A5

Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama Il Rd.,, Samaedam,

Bangkhunthian Bangkok 10150

LABORATORY FLOOR 4

26 January 2023

Sujjar Naknakred ( Site Calibration Manager )

Site Calibration Manager)

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

- FM-L14118/31-08-64



Metrological Center
©ISCG -

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. gt

Certificate No.T230121 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 30 January 2023
Environment : Temperature : 25.0-27.2 °c

Line Voltage : 221.9-2273 V
Relative Humidity : 55-65 %RH

f--.

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN141-TN150 T222123 5 October 2023
TC TYPET TNI151-TN160 T222123 5 October 2023
DATA LOGGER  34970A T150 T222123 5 October 2023

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour _ 30 Minute At__3 °C
Fresh Air Damper DOpen DMin |:| Medium I:| Max
DClosc
[X] Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By

FM-L15117/15-05-63



WISCG

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T230121
Calibration Report
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C=Centre, F=~Centreof Face, A =Corer, E =Centre of Edge
1C = TNI141 11F = TNI151
2A = TN142 12F = TNI152
3JA = TNI143 13A = TNI153
4F = TNI144 14A = TNI154
5A = TNI145 15F = TNI155
6A = TNI146
ke 7F = TN147
8F = TNI148
9A = TNI149
10A = TNI150

Page 3 of 4

Approved Byl

FM-L15 117/15-05-63



©|SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. NSC-TISEIS 17025

CALIBRATION 0244

Certificate No.T230121

Measurement Results:

Page 4 of 4

Calibration Report

_—
Average Standard Reading at each position (OC )
Calibration Point TN141 | TN142 | TN143 | TN144 | TN145 | TN146 | TN147 | TN148 | TN149| TN150
3 2,84 2.89 3.01 3.07 3.13 3.19 3.04 2.99 315 | 294
TN151 | TN152 | TN153 | TN154 | TN155
2.99 2.99 3.14 285 2.88
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
S g(C) Average (OC ) | Stability &OC ) | Uniformity (OC )| Uncertainty &oC )
Min, Max Average Factor &
3.0 2.8,3.1 3.0 3.01 0.48 0.93 0.99 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

Che result of test was found accurate as shown on date and place of test only.

Che reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

, level of confidence of approximately 95 % .

Approved

FM-L15 117/15-05-63
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 |
www.qcalibration.com '

‘ Wy,
o QUALITY CALIBRATION CO.,LTD. ‘.S‘\:h\}_"-/,/!"‘a,
Q E&' E- 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 W‘% .

NSC-TISI-TIS 7025
CALIRRATION 1049

CERTIFICATE No : 23T6742 PAGE:10F2
REFERENCE No: 69853-3

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

 MODEL : INB 400
SERIAL No : E405.0946

D No : EQL-087 ,
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 g _

CALIBRATION DATE : 10-Jul-23

APPROVED BY
ISSUED DATE - _ 17-Jul-23
RECEIVED DATE - 10-Jul-23

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

F-GOI0OREV : 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 : 23T6749 PAGE:20F2
Calibration Report

EQUIPMENT : INCUBATOR

MANUFACTURER : MEMMERT

MODEL : INB 400

ID No : EQL-087 S/N E405.0946

RECEIVED DATE t 10-Jul-23 CALIBRATION DATE 10-Jul-23

AMBIENT TEMPERATURE H 24°Cz1°C RELATIVE HUMIDITY H 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION .

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.
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 CERTIFICATENo ‘ DUEDATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 22T7508 10-Aug-23

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) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 L Overall Line Voltage (V) variation : 3
“%} 7 Instrument Condition : Normal
5 ' Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE )
8 9 Calibrate Average All | Temperature | Temperature Overall
/ 7 Point Location Stability Uniformity Variation
FRONT C) (C) (#°C) ) Q)
44.0 43.96 0.06 0.54 0.71
55.0 55.00 0.05 0.58 0.79
58.0 57.96 0.06 0.69 0.81
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) i1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
43.5 43.5 43.72 | 43.78 | 43.73 | 43.75 | 4422 | 43.86 | 44.17 | 44.06 | 44.34 0.36
54.5 54.5 5475 | 5478 | 5476 | 54.75 | 5530 | 54.83 | 5527 | 55.07 | 55.47 0.36
57.5 57.5 57.67 57.74 57.62 57.67 58.28 57.86 58.28 58.11 58.38 0.36

NOTE 1 : 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 A

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

F-GO10 REV : 03



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

www.qcalibration.com
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CERTIFICATE No: 23T1387 PAGE:10F 2
REFERENCE No : 68174-5

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : F 110

SERIAL No : D415.0802

") No : EQL-190

CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

7 L

CALIBRATED BY : -

CALIBRATION DATE : 13-Feb-23
APPROVED BY 2

ISSUED DATE : 14-Feb-23
RECEIVED DATE : 13-Feb-23

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

F-GOIOREV : 02



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: 23T1387 PAGE:20F2
Calibration Report

EQUIPMENT : INCUBATOR

MANUFACTURER A MEMMERT

MODEL . IF 110

ID No : EQL-190 SN : D415.0802

RECEIVED DATE z 13-Feb-23 CALIBRATION DATE 13-Feb-23

AMBIENT TEMPERATURE 2 e e RELATIVE HUMIDITY : 50 %RH =+ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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 em TO 10 cm.
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~~EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509 10-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
gl
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 5
Overall Line Voltage (V) variation : 8
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
C) (6] (&) O &0 (0 Q)
37.0 37.0 37.0 36.93 0.07 0.16 0.26
44.0 44.0 44.0 44.17 0.07 0.22 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£°C)
37.0 37.0 3697 | 3695 | 36.94 | 3696 | 36.94 | 36.92 | 3691 | 36.90 | 36.84 0.25
44.0 44.0 4421 | 4423 | 44.09 | 4423 | 4423 | 44.13 | 4421 | 44.15 | 44.07 0.36

NOTE 1 : 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 A

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




QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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CERTIFICATE No : 23T1386 : PAGE:10QF2
REFERENCE No : 68174-4

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
MODEL : IF 160
SERIAL No : D518.0082

"'No : EQL-205
CONDITION AS RECEIVED. : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : -

CALIBRATION DATE : 13-Feb-23

APPROVED BY
ISSUED DATE : 14-Feb-23
RECEIVED DATE 3 13-Feb-23

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

F-GOI0 REV : 02



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 : 23T1386 PAGE :2 OF 2

Calibration Report

EQUIPMENT 5 INCUBATOR

MANUFACTURER : MEMMERT

MODEL : IF 160

ID No : EQL-205 SIN : D518.0082
RECEIVED DATE : 13-Feb-23 CALIBRATION DATE : 13-Feb-23
AMBIENT TEMPERATURE : 24°C+1°C RELATIVE HUMIDITY : 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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.
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.

2-2EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509 10-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
Overall Line Voltage (V) variation : 9
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(&) <) O °C) z°0) (6] &)
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36.0 36.00 0.03 0.14 0.22
41.5 41.5 41.5 41.46 0.05 0.10 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations ; Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 34.91 3494 | 34.93 34.93 34.98 35.03 35.08 35.01 35.08 0.25
36.0 36.0 35.93 35.95 35.95 3594 | 36.00 36.05 36.10 36.01 36.10 0.25
41.5 41.5 4146 | 4147 | 4141 4147 | 41.50 | 41.47 41.45 41.43 41.49 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION. 3

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 M

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




QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gcalibration.com
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CERTIFICATE No : 23T1385 _ PAGE:10F2
REFERENCE No : 68174-3

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL | A IF 160

SERIAL No : D518.0240
_”_)No _ g EQL-218
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY 5 TEST TECH CO., LTD.

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

CALIBRATED BY : -

CALIBRATION DATE : 13-Feb-23
APPROVED BY

ISSUED DATE : 14-Feb-23
RECEIVED DATE : 13-Feb-23

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

F-GO10 REV : 02



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 : 23T1385 PAGE:2 OF 2
Calibration Report

EQUIPMENT . INCUBATOR

MANUFACTURER - MEMMERT

MODEL 4 IF 160 .

ID No : EQL-218 SN : D518.0240

RECEIVED DATE 2 13-Feb-23 CALIBRATION DATE 13-Feb-23

AMBIENT TEMPERATURE 5 24 °CeEle(: RELATIVE HUMIDITY : 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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 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.

»~IEFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT . MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

DUE DATE
10-Jul-23

GENERAL INFORMATION

Overall Ambient Temperature around the Chamber (°C) variation : 2
Overall Line Voltage (V) variation : 12
Instrument Condition : Normal
H ] % . * &
FRONT Chamber Size (W*L*H): 56*40*72 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
C) (&%) (69 6 C) (&%) (6]
35.0 35.0 35.0 35.00 0.05 0.15 0.26
36.0 36.0 36.0 36.00 0.04 0.16 0.26
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 # Ref. 5 #6 #7 #8 #9 [6=540))
35.0 35.0 3494 | 3498 | 34.93 | 34.97 | 35.07 | 35.10 | 34.94 | 35.04 | 35.05 0.25
36.0 36.0 3594 | 3597 | 3592 | 3596 | 36,07 | 36.11 | 3595 | 36.05 | 36.05 0.25

NOTE 1 : 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 A

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

EQUIPMENT INCUBATOR
MANUFACTURER : MEMMERT
MODEL IF 160
SERIAL No D519.0140
D No : EQL-231
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : -
CALIBRATION DATE : 13-Feb-23
APPROVED BY :
ISSUED DATE 14-Feb-23
RECEIVED DATE 13-Feb-23

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

QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02
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Calibration Report

EQUIPMENT - INCUBATOR

MANUFACTURER : MEMMERT

MODEL : IF 160

ID No : EQL-231 S/N D519.0140

RECEIVED DATE : 13-Feb-23 CALIBRATION DATE : 13-Feb-23

AMBIENT TEMPERATURE : 24°C+1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
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 THERMOWTER

AN'D PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CI-IAMBEP#
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND. OTHER PROBES AT THE SAME TIME.
2~~EFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MOD SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROUGH QUALITY CALIBRATION CO.,LTD.

DUE DATE
10-Jul-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
Overall Line Voltage (V) variation : 8
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(°0) (0 (&) cC) °C) (°C) (4]
35.0 35.0 35.0 35.03 0.08 0.17 0.32
37.0 37.0 37.0 37.02 0.08 0.22 0.32
41.5 41.5 41.5 41.54 0.04 0.13 0.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (R E)
35.0 35.0 3492 | 35.02 | 3499 | 35.01 35.04 | 35.03 | 35.06 | 35.09 | 35.10 0.25
37.0 37.0 37.00 | 3699 | 36.95 | 3695 | 37.00 | 37.02 | 37.09 | 37.07 | 37.11 0.25
41.5 41.5 41.52 | 41.51 4147 | 4149 | 4154 | 41.53 | 41.62 | 41.58 | 41.56 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEI,\-iPERATUR.E 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 M

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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PinAAcle 900F Preventive Maintenance MY
~ Company Name: TESTTECH CO,, LTD
Address

| 30,32Rama l1Soi 63Rama Il Road.Samaedam,Bangkhuntien,Bangkok, 10510

PFBS521091601 an 2/2
K. AOYJAI T"“‘m‘ ] 02877327
K. DUANG .
27-Feb-2023 Is 1 27-Feb-2024

PartNumber g '.';;:' ~ Release -'.' Publication Date

09370145 Rev.9 A January 2018 PerkinElmer’

Scope

The purpase of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinEimer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. )

Always check with the customer before making any changes that may affact the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update.the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmeris a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, perkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

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

Corhﬁbﬂéﬁti S;;et:'.Iﬂch_:ﬂ'odei- ot ~ serial l| '

1 mnﬂsuraﬁon Notes

Parts Lists

Parts lncludad wlth the PM

23 Pa_rt Nﬂl‘l‘lhlf {ifd.

_applltakle v,s _

Descrlption

B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) |N/A
N3160157 0-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A

Y

DI Water

0.5% HNO3

PinAAcle S00F Preventive Maintenance Report (PM)
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: ~ Additional Tools Required for PM

N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG0-358
03030993, : Systef_l.ﬁé‘_gl&ﬁrlver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190

IPinAAclc 900F Preventive Maintenance Report (PM) Page 3 of 7 I




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems,

¥ Inspect the customer log book and make any appropriate PM entries.

¥ perform general inspection of system for cleanliness.

2. PCinstrument Software:

P! Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

! Inspect and clean all fans and filters. Replace filters if necessary

H Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide. .

# Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

#] Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥} Check the drain system for signs of wear. Replace worn or damaged parts.

¥ visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

A Inspect PC boards. Clean if necessary.

1 carefully check all internal and external cable connections.

i Check instrument firmware revisions upgrade to current levels (if necessary)

Pl Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

# Inspect and clean the sample compa rtment windows, if needed.
¥l Inspect optics. Clean or replace if necessary,

6. Gasses:

P Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filter and air filter element is dry. Replace if necessary.
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

oy spedﬂcatlun-z.t'_. '? Test Results Pus!l‘-a“
e mfc;a,fmmemysmdom | Active " [Passed
: 1 | Active Passed
| Active Passed
A/, sh | Active Passed
"'mmﬂamwwshmm Active Passed
mmégﬁggf;;ﬁmﬁﬁ: Active Passed

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

i Cerﬂﬁcau\falua
~at553.6 nm [Abs.) -

- TestResuls

* 10ANDFilter

- £5% from Cert,

0.9798 0.9796 Passed
“02ANDFiter | 5%fromCert. 0.2042 02015 |Passed
8.2 Baseline Noise at 1,0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

o v ”%‘lﬂﬁﬂuﬂaﬂ ”'. s - i
 standard Deviation T S0010 0.0010 Passed
8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

| pasyman

Passed

FEMAcle 900F Preventive Maintenance Report (PM)
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments a

bility to compensate for Background absorption.

 pesra

" Standard Devlation |-

RS

0.0084

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

iy

€ $ﬁﬂﬁ”39aﬁﬁhnn¢ ks

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
 parameter | Specfication Resuts | pass/rall
Standard b‘et?riat_(on ';:- “Dm 2 0.0003 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

=ns I 0,250 Abs: NA Not Applicable
2 mg/L Sensitivity HS Neb (it applicable) . 20250Abs, | (3313 |Passed

10. Review:

¥| Review with the customer PM work performed.
ﬂ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥1 Attach PM sticker.

I PinAAcle 900F Preventive Maintenance Report (PM)
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Additional Comments

PERFORMANCE TEST FOR FIAS

1. Characteristics mass for Mercury.

500 ul of 10 ug/l for Hg And 5 replicates).
haracteristic Mass

bRSD.

. Characteristics mass for Arsenic.

500ul of 10 ug/l for As And 5 replicates).
haragteiitic Mass

AdditlonalComments Regattling the PM3

0.0693 Abs.
317.5 pg/0.0044 Abs.

2.02%
0.1670 Abs.
131.7 pg/0.0044 Abs

%RSD. 2.42%
3. Characteristics mass for Serenium. 0.2597 Abs.
500 ul of 10 ug/l for Se And 5 replicates). 84.7 pg/0.0044 Abs.
295%

avelength Accuracy Check
As 193.70 nm +/- 0.3 nm 193.70

u 324.75 nm+/- 0.3 nm 324.70
Ba 553.55 nm+/- 0.3 nm 553.60
K 766.49 nm +/-0.3 nm 766.50

Review

been completed.

f Review/of Preventive Malntenance:

This PinAAcle 900F Passes ¥] Fails O the preventive maintenance.

Authorized PerkinElmer Representative:

Authorized Customer Representative:

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

Date:

27-Feb-2023
(DD-MMM-YYYY)

Date:
27-Feb-2023
(DD-MMM-YYYY)
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REFERENCE No: 70515-4

Certificate of Calibration
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EQUIPMENT WATER BATH

MANUFACTURER MEMMERT

MODEL WNE 45

SERIAL No 1.720.0266

ID No EQL-241

CONDITION AS RECEIVED USED ITEM

SUBMITTER BY TEST TECH CO., LTD.
30,32 RAMA 1I SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK. 10150

CALIBRATED BY _

CALIBRATION DATE 16-Aug-23

APPROVED BY

ISSUED DATE 16-Aug-23

RECEIVED DATE 16-Aug-23

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

QUALITY CALIBRATION CO., LTD.

F-GO10REV : 03





