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Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 8000

ICP02329207

| S ICP02329207
. vV
Perkin
MAINTENANCE REPORT AND IPV TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078S1411171C

DATE TESTED : May 18, 2023

SERIAL NUMBER : 078S1411171C DATE TESTED : May 18, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Department PerkinElmer Ltd.

Authorized Representative :

Customer Support Engineer

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 nm 0.00720 nm
Ni 231.604 nm <0.011 nm 0.00892 nm
Ni 341.476 nm <0.015 nm 0.01343 nm
Spectral Resolution : VIS Ba 455.403 nm <0.020 nm 0.01726 nm
Precision
Zn 206.200 nm %RSD <1.0% 0.35 %
Mg 280.271 nm %RSD <1.0% 0.19 %
Mg 285.213 nm %RSD <1.0% 0.19 %
Ba 455.403 nm %RSD <1.0% 0.13 %
Detection Limits : Axial TI 190.801 nm 3(SD) ppb < 10 ppb 1.54 ppb
As 193.696 nm 3(SD) ppb < 10 ppb 2.10 ppb
Se 196.026 nm 3(SD) ppb < 5.0 ppb 2.43 ppb
Pb 220.353 nm 3(SD) ppb < 3.0 ppb 1.40 ppb
Detection Limits : Radial As 193.696 nm 3(SD) ppb < 60 ppb 4.44 ppb
Zn 213.857 nm 3(SD) ppb < 2.0 ppb 0.12 ppb
Mn 257.610 nm 3(SD) ppb < 1.0 ppb 0.05 ppb
La 379.478 nm 3(SD) ppb < 3.0 ppb 0.21 ppb
Ba 455.403 nm 3(SD) ppb < 0.3 ppb 0.01 ppb
Ba 493.408 nm 3(SD) ppb < 0.6 ppb 0.01 ppb
BEC : Axial (1B X 1000)/(IS-IB)  Mn 257.610 nm <30 ppb 6.83 ppb
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <30 ppb 9.29 ppb
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %, AR
il

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTISI7025
CALIBRATION 0008
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Certificate of Calibration  cenfe=te ;‘:e-f 2anzz1e

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : . o Services 3: Equi Calibration and Testing Services.
Serial No.: -
D No.: EQL-064

Conditlon As-Received: Used ltem

Recelved Date: 12 October 2023
Calibration Date: 17 October 2023
to 20 October 2023
Reference: 2310-0447DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: ( 25 * 3 ) °C
30, 32 Rama Il Soi 63, Rama li Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Relative Humidity: (50 +20) %

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

{nstrument Model Serial No. Certificate No. Due Date
1} Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024
2) Dew Point Hygrometer Optidew 401 164756 TH-0158-22 13 Dec 2023

2.The certificate Is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-
-Technolegy Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)

Calibrated by_ Approved Signatory : |

issue Date : 26 October 2023 |
I

B 0327545

Cert. No.: 23H2216

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Tomperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 30.1 30.0 0.1 15
25.0 40.1 39.0 -1.1 15
25.0 50.1 49.0 -1.1 17
25.0 60.0 59.0 -1.0 1.7
25.0 75.2 755 0.3 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
C) ) (C) (#°C)
15.046 15.0 -0.046 0.72
19.975 20.0 0.025 0.72
25.022 25.0 -0.022 0.72
30.000 30.0 0.000 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 4215402, (662) 444-0152-3, Fax (662) 809-4584 NS
0 : KRR
www.qcalibration.com i NSO TISINZS
CALIBRATION (K49
CERTIFICATE No : 23M6754 PAGE ' 1 OF 2

REFERENCE No : 69854-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL : BP210S
SERIAL No : $0736477
ID No : EQL-008
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA IIRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150
CALIBRATED BY :
CALIBRATION DATE : 13-Jul-23
7
APPROVED BY :
ISSUED DATE : 17-Jul-23
RECEIVED DATE : 13-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL O
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.gcalibration.com
CERTIFICATE No : 23M6754 PAGE:20OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : BP210S
MANUFACTURER : SARTORIUS SIN : S0736477
ID No A EQL-008 RECEIVED DATE : 13-Jul-23
AIR PRESSURE : 101 1mbar + tmbar CALIBRATION DATE  : 13-Jul-23
AMBIENT TEMPERATURE  : 23°C+1°C RELATIVE HUMIDITY 50 %RH 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WELIGH
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST, 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 BEFORI
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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-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) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WASO g

4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
20 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 49.9999 0.0001 0.00012
100.0 99.9999 0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9998
3 Nl 4 2 99.9997
3 99.9998
2 S 4 99.9998
S 99.9998
OFF-CENTER LOADING 0.0001

6. INTERNAL WEIGHT ERROR :0.000499999999988177 ¢
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 MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. /

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. N
S
0 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
- Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 AN
www.qcalibration.com ey NSC-TISI-TIS17025
CALIBRATION 0049
CERTIFICATE No : 23T8798 PAGE:10F2

REFERENCE No : 70515-6
Certificate of Calibration

EQUIPMENT s HOT AIR OVEN

MANUFACTURER i MEMMERT

MODEL s UFE 500

SERIAL No : G508.0791

ID No : EQL-128

CONDITION AS RECEIVED : USED ITEM

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

CALIBRATED BY : ____

CALIBRATION DATE 4 11-Sep-23

APPROVED BY {

ISSUED DATE : 15-Sep-23

RECEIVED DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10REV : 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 : 23T§798 PAGE:2OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER B MEMMERT

MODEL H UFE 500

ID No : EQL-128 SIN g G508.0791

RECEIVED DATE : 11-Sep-23 CALIBRATION DATE : 11-Sep-23

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 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 CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

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 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 10
; Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ Piont  |Position Temp.| ~Stability | Uniformity | Variation
FRONT (WY} e @°C) (§Y) (&Y)
104.0 104.49 0.28 0.66 0.93
180.0 180.25 0.32 0.62 1.11
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 #°C)
104.0 104.0 104.46 | 104.13 | 104.45 | 104.28 | 104.57 | 104.67 | 104.60 | 104.58 | 104.67 0.38
180.0 180.0 180.27 | 179.85 | 180.41 | 179.93 | 180.19 | 180.54 | 180.41 | 180.51 | 180.13 1.1

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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NSC-TISI-TISI7025
CALIBRATION 0049

CERTIFICATE No : 23T8799
REFERENCE No : 70515-7

EQUIPMENT
MANUFACTURER
MODEL
£ SERIAL No
ID No
CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

P B ULAMULY

Certificate of Calibration

HOT AIR OVEN
MEMMERT

UFE 500
G512.2005
EQL-161

USED ITEM

TEST TECH CO., LTD.

PAGE:10F2

30,32 RAMA 1I SOI 63, RAMA 11 RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

11-Sep-23

7

15-Sep-23

11-Sep-23

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

QUALITY CALIBRATION CO., LTD.

F-GOI10REV : 03

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

CERTIFICATE No : 23T8799

PAGE :2 OF 2
Calibration Report
EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL : UFE 500
ID No : EQL-161 SIN G512.2005
RECEIVED DATE g 11-Sep-23 CALIBRATION DATE 11-Sep-23
AMBIENT TEMPERATURE H 24°Cx1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
=l o o IND RESULILS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

, 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 CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

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 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ 2 Piont Position Temp. Stability Uniformity Variation
FRONT ) C) E°0) (KY) (6]
104.0 103.96 0.14 0.58 0.73
A 180.0 179.55 0.22 0.93 1.47
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller { Indicating M d Temp ¢ (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 #7 #8 #9 (£ °C)
104.0 104.0 104.16 | 104.13 | 104.20 | 103.98 | 103.76 | 103.76 | 104.06 | 103.71 103.93 0.38
180.0 180.0 179.73 | 179.89 | 180.04 | 179.54 | 179.30 | 178.98 | 179.75 | 178.97 179.77 1.1

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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Equipment:
Model:

Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

Person in charge
This certificate is issued the units of measurement according to the Infernational System of Units (Si). It provides ility of t to i { or

national standard or other

national

&= DKSH

Certificate of Calibration

TURBIDIMETER Certificate No.: 08230153

2100N Issued Date: 15 September 2023
970400003415 (EQL-024) Job No.: WO-00005226
HACH Page: 10of 2

In Condition

TEST TECH CO,, LTD.
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperature 23 °C + 2 °C
Humidity 50 %RH * 15 %RH

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

14 September 2023
In house method, CAL-WI-23, base on Hach Manufacturer Method 8195

This certificate is fraceable to Primary standard Fromazin and StablCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075 , A1074 , A1091, A1074 , A1074

Authorized signatory

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard inty iplied by the factor (k=2) to

provide a level of

95%. Itis ined in accordance with the Guide to Expression of Ui inty in M it (GUM).

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

i Ainodiay maTuTald fia

DKSH Technology Limited

2533 QUUALNAN KYHIIRIN [WANsETIN nFaIMIMINAS 10260

2533 Road, F
Phone: +66 26397000  Email: info.

Delivering Growth - in Asia and Beyond.

Bangkok 10260

com  Website: ientific-thailand

CAL-FM-C08-08: 20 Jul 2022

&= DKSF

Certificate No.: C08230153 Page 2of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.088 -0.038 0.0 0.070
20.40 19.1 1.30 0.0 1.0
205.0 195 10.0 0.5 10
1028.0 952 76.0 0.9 50
4068.0 3042 126.0 0.9 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.084 -0.034 0.0 0.070
20.40 204 0.00 0.0 1.0
205.0 205 0.0 0.5 10
1028.0 1026 2.0 05 50
4068.0 4063 5.0 0.5 200
The End of Certificate
e oy iiod
e e e
Phone: +66 2639 7000  Email: info. Website: www.dksh. ientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO08-08: 20 Jul 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”_\///‘:\\\C
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 RCARE T
TEL.0-2717-3000-29 FAX.(0-2719-0484 CALIBRATION 0008
Cert.No.: 24CH59
Page.: 1 of 3
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : TOA
Model : CM-41X
’ . Serial No. : 842572
ID No. : EQL-211
Condition As-Received: Used ltem
Received Date : 11 January 2024
Calibration Date : 15 January 2024
Reference : 2401-0300DN-1
' Submitted by : TEST TECH CO.,LTD. (HEAD Office)

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

o

Ambient Temperature : (25 £ 25) C
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method :

62[2 - CP-CHS6 by direct measurement

with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

lususasnisaauLnay “LAsasInANLn WA’

Calibrated by : Warakorn Lerngagtrakul
(Calibration Certificate of Conductivity Meter)
Approved by :
4

()
()

Issue Date : 17 January 2024

Approved Signatory

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0062587
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Cert.No.: 24CH59

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard I[nstrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 2311051 05 Sep 2024
2) Ref. Std.Thermometer 4982054 110RC044 231908 26 Jul 2024

- This Certification is traceable to SI Throught Technology Promotion Assaciation (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
147.0 pS/cm CPA Chem 913595 14 July 2024
1.413 mS/cm CPA Chem 931955 30 Sep 2024

12.880 mS/cm CPA Chem 913597 14 July 2024

- Control Conductivity calibration solution temperature by Water bath (25:0.1) ke
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 147.0, 1413.0, 12880 uS/cm
Conductivity Electrode Serial No.: 806F0005

Standard After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading of Measurement factor
b o
(%) K
147.0 uS/cm 147.1 uSlcm 0.99 pS/cm 2.00
1.413 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
I 12.880 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

- Adjustment Cell constant = 147.0 pS/cm 96.8 m'1,1.413 mSicm =98.0m' ,12.880 mS/cm = 99.4 m’

21197672

Cert.No.: 24CH59

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : CT-58101B
- Serial No. : 806F0005
Dimension of probe;
-~ Length : 114 mm
- Diameter : 12 mm
- Immersion Depth : Tmm
Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
[) o o o o
(c) (¢) (c) (c) (£ C) k
25.0 25.003 25.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

a 1197671
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(Calibration Certificate of Cool Room)

Metrology

l SCG 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 ExcmeaTon e

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. 1240070 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer ;-
w«0del =
Serial No. f =

Customer Code : EQL-167

ID No. : T1447A1

Customer : Test Tech Co.,Ltd
30,32 Rama Il Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

vustomer Location : LABORATORY FLOOR 3

Date of Receipt : 12 Januéry 2024

- Site Calibration Manager )

(Site Calibration Manager)

Calibrated By :

Approved By

| 024
Date of Issue g ﬂ_

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 Metrolo

FM-Li4 [19/18-08-66
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)-(@){ } SCG Metrology ){@}( , SCG Metrology

SCI ECO Services Company Limited SCI ECO Services Company Limited
NSC-TISI-TIS 17025 . X ) NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certificate No. T240070 Page 2 of 4
. . Certificate No. T240070 . . Page 3 of 4
Calibration Report , Calibration Report
Equipment : Chamber ( Cooling Room )
Date of Calibration : 16 January 2024 ISIF
Environment : Temperature : 19.4-24.1 °C 10A ! |
Line Voltage : 221.3-226.1 V ! | ! i A3a
Relative Humidity : 55-65 %RH 1 16A Y
1
8F, : 1 4F o
_ Condition of this results of calibration : _ : i S
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one : L
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according 134 i ‘_\:. _______ L5 (A 12k
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ). T 2 a | 14A
All data show below were final values and the initial data from customer request . The temperature scale used e 1F~ , 1c !
7 :
was based on ITS - 90 . R4 E !
2. Reference Standard Instrument : s ’ | /:
Instrament Model Instrument No. Certificate No. Due Date . i 7
TC TYPET TN161-TN170 T230773 10 April 2024 E SA
TG TYPET TN161-TN170 T230773 10 April 2024 C=Centre, I =CentreofFace, A=Comer, E=CentreofEdge
DATA LOGGER 34970A T149 T230773 10 April 2024
3. This certificate is traceable to : 1C = TNI61 1F = TNIi6l
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good 2A = TN162 12F = TNI162
Equipment Description : . 3A = TNI63 13A = TN163
Time Constant = Hour 37  Minute At 3 C
Fresh Air Damper I:l Open DMin I:] Medium D Max 4F = TN164 14A = TN164
[]close 5A = TNI165 15F = TNI165
Not Available
5. Adjustment : 6A = TN166
() without adjustment ( X ) after adjustment 7JF = TN167
8F = TN168
9A = TN169
10A = TNI170
Approved By-_
Approved By.

FM-L15 118/18-08-66 FM-L15118/18-08-66




Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

@ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No, T240070 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position (°C)

Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 [ TN168 [ TN169| TN170

3 3.17 3.1 8ur1 3.33 2.94 3.06 2.95 3.17 2.86 | 2.59

TN161 { TN162 | TN163 | TN164 | TN165

2.74 2.95 275 2.95 2.85

Chamber ( Cooling Room ) Temperature Distribution

Reading (°C) Coverage
Setting (°C) Average (°C) | Stability (& °C ) |Uniformity ( °C )| Uncertainty (£°C)
Min , Max Average Factor &
3.0 29, 3.1 3.0 297 0.29 0.64 0.80 2.00

0G - ULnMyLY

* 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

Approved By-_

a level of confidence of approximately 95 % .

FM-LI5 [18/18-08-66

Metrology
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

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

@ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T240161 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer s =

“Model : -

Serial No. I

Customer Code EQL-181

ID No. T0399A5

Customer Test Tech Co.,Ltd

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

Tustomer Location : LABORATORY FLOOR 4

Date of Receipt 24 January 2024

Calibrated By ( Temperature Calibration Manager )

Approved By (Site Calibration Manager)
31 JAN 2024

Date of Issue

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 Metrology.

FM-L14 119/18-08-66
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Metrology
SCI ECO Services Company Limited
Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T240161

Equipment
Date of Calibration
Environment

Page 2 of 4

Calibration Report
Chamber ( Cooling Room )
29 January 2024
Temperature :  25.4-27.9 °c
223.4-227.1 V

45-49 %RH

Line Voltage :
Relative Humidity :

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 15 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
was based on ITS - 90 .

values and the initial data from customer request . The temperature scale used

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATALOGGER  34970A T149 T230773 10 April 2024

w

. 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 :

o

Time Constant 1 Hour 30  Minute At 3 C
Fresh Air Damper [_| Open |:]Min l:| Medium l:] Max
I:l Close
Not Available
5. Adjustment :

( X ) without adjustment

() after adjustment

Approved By_-

FM-L15 118/18-08-66
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Metrology

SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T240161

Page 3 of 4

Calibration Report
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TE/ SA
C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge

1C = TNIlel 12F = TNI172
2A = TNI162 13A = TN173
3A = TNI163 14A = TN174
4F = TNI64 ISF = TNI175
5A = TNI65
6A = TNI166
7F = TNI167
8F = TNI168
9A = TNI169
10A = TNI170
11F = TNI171

Approved By-

FM-L15 118/18-08-66
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SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION, 0244

Certificate No. T240161 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )
Calibration Point [TN161/TN162{ TN163| TN164 | TN165 [TN166TN167| TN168| TN169|TN170

3.0 2.81 | 3.01 2.99 2.87 2.92 3.08 | 3.04 2.93 331 | 3.10

TN171/TN172| TN173| TN174 | TN175

3.08 | 3.10 3.40 3.00 3.24

Chamber ( Cooling Room ) Temperature Distribution
o Reading (OC ) 5 5 o o Coverage
Setting (C) 5§ Average (C) | Stability (= C) | Uniformity ( C)|Uncertainty (+ C)
Min, Max | Average Factor k
3.0 2.8,3.1 3.0 3.06 0.40 0.92 1.07 2.00

G - ULnMYLY

* The Acuoted 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
alevel of confidence of approximately 95 % .

Approved By.___|

FM-L15 118/18-08-66
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PerkinElimer’

For the Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

ICPWO0-02834138

OPTIMA 8000
Customer : visin wayl wa diia. Date Tested: May 14, 2024
Recommendation Recertification
Address : 30,32 seuwsyt 2 vew 63 Period 12 Months
onuwsynan 2 wvaonaneh Recertification Due: May 14,2025
warnyuisn njemwanuas10150 Date Last Certified: May 18, 2023

User Name: Visit Number: 10f1

Phone: PerkinElmer Phone: 02-719-6420 ext 206
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

OPTIMA 8000 07851411171C ICP WinLab32 version 5

EQL-180)

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods
|

TEST STANDARD USED  PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 Dec 30,2024

Instrument Cal. STD4 N930-0221 Nov 30,2024

ICUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

Page 10f4

PerkinElmer Scientific (Thailand) Co., Ltd. 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

[ R

PerkinEimer’
For the Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000

SERIAL NUMBER: 07851411171C

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

DATE TESTED:

B. Inspect and replace as necessary, all torch components including the RF coll.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument,

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chitler.

B. Flush out the chiller every six months.

[4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

May 14, 2024
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PerkinElmer Scientific (Thailand) Co., Ltd. 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinEimer’
For the Retter
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER: 078S1411171C DATE TESTED: May 14, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV
As 193.696 nm <0.009 nm 0.00735 nm
Ni 231.604 nm <0011 nm 0.00913 nm
Ni 341.476 nm <0.015 nm 0.01386 nm
Spectral Resolution : VIS
Ba 455.403 nm <0.020 nm 0.01721 nm
Precision
Zn 206.200 nm %RSD <10% 0.35 %
Mg 280.271 nm %RSD <1.0% 0.27 %
Mg 285.213 nm %RSD <1.0% 046 %
Ba 455.403 nm %RSD <10% 0.48 %
Detection Limits : Axial
Tt 190.801 nm 3(sd) <10.0 ppb 1.00 ppb
As 193.696 nm 3(sd) <10.0 ppb 3.32 ppb
Se 196.026 nm 3(sd) <50 ppb 3.88 ppb
Pb 220.353 nm 3(sd) <3.0 ppb 1.45 ppb
Detection Limits : Radial
As 193.696 nm 3(sd) <60.0 ppb 341 ppb
Zn 213.857 nm 3(sd) <2.0 ppb 0.30 ppb
Mn 257.610 nm 3(sd) <1.0 ppb 0.03 ppb
La 379.478 nm 3(sd) <3.0 ppb 0.27 ppb
Ba 455.403 nm 3(sd) <0.3 ppb 0.05 ppb
Ba 493.408 nm 3(sd) <0.6 ppb 0.06 ppb
BEC : Axial (IB X 1000)/(1S-IB)
Mn 257.610 nm <30 ppb 10.70 ppb
BEC : Radial (IB X 1000)/(1S-1B)
Mn 257.610 nm <30 ppb 21.54 ppb

Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd. 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

| Re

PerkinElmer’
For the Better
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER: 078S51411171C DATE TESTED: May 14, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:] does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Department PerkinElmer Scientific (Thailand)Co.,Ltd.

Customer Service Engineer:

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd. 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office






