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INNOVATIVE INSTRUMENT CALIBRATION LAB

(1}

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

TNNOVATIVE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. wm SuTundin Buaniuue $1ha

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 Page 1 of 2

Certificate of Calibration

Customer Certificate No : 22-DPM-236
Name : Innovative Instrument Co.,Ltd. Request No : Req-2022-1811
Address : 7/139 Moo 13, Soi Suntinakorn 11 Tambon Bang Kaeo, Amphoe Bang

Phli Samut Prakan Province 10540 Thailand

Unit Under Calibration Details

Measurement [tem :  Bioaerosol Sampler Resolution : 0.001  inch H,O
Manufacturer :  Agquaria

Model : Microflow O

Serial Number : M3290

ID £ o=

Calibration Environment and Details

Temperature A O &

Humidity : 55%RH =15 %RH
Received Date ;26 September 2022 =
Calibrated Date : 6 October 2022

Calibration By »  Mr. Noppadon Luangart

Location of Calibration: LAB 4 Air Velocity

Calibration Procedure : In-house method CP-DPM-02 by Comparison With Standard Differential Pressure Transducer

Reference Standard Model Serial Number Due Calibration
Digital Pressure Calibrator ADT672-05-DP20-MBAR 273160C0023 4 July 2023
Thermo Hygrometer SD700 Q597552 21 October 2022
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the realization of

the international System of Units (SI). National Institute of Metrology (Thailand),(NIMT)

Note . The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a

level of confifence approximately 95 %.

Calibration By : —-_ Approved By : -

Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 6 October 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-DPM-02 Rev.00 Issue date 01/07/19
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Calibration Results : Without Adjustment

Flow Rate Accuracy

Certificate No : 22-DPM-236

Request No : Reg-2022-1811

Flow Rate APSETRA | Mean STD Reading Uncertainty ()
(L/oin} Ginch H,0) (inch H,0) (inch H,0) (inch H,0)
30 0.014 0.014 0.0% 0.0000 0.0012
60 0.050 0.050 0.0% 0.0000 0.0012
90 0.118 0.118 0.0% 0.0000 0.0012
100 0.138 0.138 0.0% 0.0000 0.0012
120 0.206 0.206 0.0% 0.0000 0.0012

Note :
Mean : The average standard of 4 values on each Point

inch H,O = 249.0889 Pascal

AP = Differential Pressure 2

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-DPM-02 Rev.00 Issue date 01/07/19



ENTECIH

Where

Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address
Total pages of certificate
Instrument Receiving Date

Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No. T/0 660071
Date of issue : 14-Mar-2023

Incubator

SMART i250-DS

0410-0121-0003

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

3-Mar-2023

0-230081

All of the measurement were carried out in the working area
Temperature : (25+15) °C

Humidity (55+30) %RH

Voltage i (220 +£22) VAC

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,

Nonthaburi 11110

This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the éoverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid and The results refate only to the items tested/calibrated.

This calibration certificate documents are traceability to national Standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

3-Mar-2023

M. Kittipong Kaewsai
Calibration Engineer

Ms. Nongluck Wongsettee
Technical Manager

FM-CL-33-C Rev.4 Page 1 of 2 Issued Date 01/02/59

Entech Industrial Solution Co,Ltd. s
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th
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ENTEECIH Calibration Certificate

Where
ooty

Begin

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No. : T/0 660071
The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY49017365 PSL-T 0524-2/65 4-Apr-2023
Measured room conditions

Temperature : Minimum:  21.3 °C Maximum: 22.8 °C

Humidity : Minimum:  49.3 %RH  Maximum: 54.7 %RH

Voltage : Minimum:  220.1 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : \ 9 4
1
! Working Space of chamber :
1 : 3 (Inside Dimensions) W x D x H : 500 mm x 480 mm x 1100 mm
; Sensor Installation Details :
. 9 - Sensor Number 1 to 8 installed approximately 50 mm
H E From each wall.
D/!ﬁ' --------- --8- - Sensor Number 9 installed approximately geometric
,5" i of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
(*) without adjustment ( ) After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting Reading Sensor Position

(°C) (°c) 1 2 3 4 ~5 6 7 8 9

20.0 20.0 20.34 | 20.30| 20.14 | 20.18 | 20.15 | 20.02 | 19.93 | 19.94 | 20.02

Uuc* UUC* | Temperature| Temperature | Overall Uncertainty Coverage

Setting | Reading] Uniformity Stability Variation of Measurement Factor
ey | (E) O E°0 CO) &°0) K
20.0 20.0 0.50 0.40 1.00 0.61 2

UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position. '
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual

temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th




Metrology T_eghnical Co.,Ltd.

B —— ————

Calibration Certificate

Cert. No. : CT-23-01-23295
Page : 1 of
Issued date : 24 January 2023

Equipment : Water Bath , Manufacturer : MLAB , Model : WBN30
S/N = 0347 |, Customer ID = -

Client TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Received Date + 20 January 2023 Ref. Job No. : S06601-00020

Calibrated by : Mr.Apiwat Mungsamak Cert. prepare by : Ms.Nattanicha Panumram
Calibrated Date  : 20 January 2023 Approved by . Mr.Montree Ruschasetkul
Calibration Place . viealfuRnns2

Environment Condition  : Temperature 285 + 2.7 (°c) , Humidity 57.5 + 14.5 (%RH)

Calibration Method . In-house method based on ASTM E715-80 (Reapproved 2006) , (MTEC WI No. # WICAL-02-003-R01 )

Reference Standard Instrument :

No Instrument code Model Due date
1 Temperature Data Logger MTEC-CE-0175 MLAB 10/2023
2 Thermo Hygrometer MTEC-CE-0183 TP-50 06/2023

Condition of certificate :

(1) This certificate is traceable to International System of units (S| Units). , (2) This certificate was certified only for the instrument we calibrated.
, (3) This result of calibration was found accurate as show on date and place of calibration only. , (4) The reported uncertainty of measurement
was based on a standard uncertainty multiplied by a coverage factor k = (see result table ) , providing a level of confidence of approximately
95%. . (5) This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Division,

Metrology Technical Co.,Ltd.

CER04-01-R02 Approved Signatory

s

50i 40 ,LadPrao ,Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 ,Fax.:0-2931-4015 ,Email : contact@mtec.co.th , waww.mtec.co.th
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘i&///i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e e
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ?’///;?\\\?

"/"Illltl\“\\\

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

CALIBRATION 0008
Certificate of Calibration C'"""“‘i:;f -y

Equipment : Liquid-in Glass Thermometer
Manufacturer: SK This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: TNP.LAB.12
Condition As-Received: Used Item

Received Date: 27 January 2023

Calibration Date: 07 February 2023

to 10 February 2023

Reference: 2301-0937WN Submitted by: TNP ENVIRONMENT CO.,LTD
Ambient Temperature: ( 25 * 3 ) °C
Relative Humidity: (50 + 20 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration procedure CP-T02 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 A7AB09 2211274 17 Oct 2023
2) Industrial Platinum Resistance Thermometer 5627-12 571975 2211274 17 Oct 2023

2.The UUC* was immersed into liquid bath temperature controller and the top about 12 mm of the liquid column above the bath
medium in every calibration points.

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

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Thammanoon Phuwadkien Approved Signatory :
14 February 2023 [

[ ]Chatchawan Khunpiluek

] Phalinee Prabpaipal

[v] Wanlop Larpkurn

B 0307331
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Cert. No.: 237238
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Type: Total Immersion

Scale Division: 1 °C

Reference point (0 °C ) Error = -0.9681 °C, with Uncertainty of Measurement of + 0.16 °C

uuc* Standard Uncertainty
Reading Temperature Error of Measurement
(°C) : (°C) (°C) (x°C)
20 21.4342 -1.4342 0.16
30 31.5544 -1.5544 0.16
40 41.1382 -1.1382 0.16

Note: UUC* : Unit Under Calibration
The UUC* readings were made under magnification and resolved to one tenth of one scale division.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-

al1147916
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Metrology Technical Co.,Ltd.

Certificate No. : CT-23-01-23295

Calibration Result : Page: 2 of
Condition of UUC : )
1) Adjust Condition : Without Adjustment Top of Bath ’ e = |
< i Water Surface
2) Lid Cover . Flat Sheet (Plastic , from s |
: . A ‘ . 1 2
3) Circulation . without circulation ‘B °
= S— |
4) X,Y=5cm. ,B~3cm. | ® |
3 4)
Water b 4 b [
(1) The quoted uncertainty include with * Stability” tevel AJ2 4 Q
v
(2) Stability = One-half of the greatest maximum difference of measured temperatures at any one Y Q\
sensors , for af least half an hour after reaching sted state 4 i g
% U T — : ; - w/2 i
(3) Uniformity = The maximum difference of measured temperatures al two any sensor which are
observed at the same time - w >
(4) Overall variation = The difference of the maximum and the minimum measured temperature
Pic 1 : Position of each sensor No.
througout observation time
Section 1:  Report of Temperature distribution
Unit 1 (%)
Measured Temperature @ Sensor No. Uncertainty ™
Calibration Point ~ UUC Satting | UUG Reading' k
#1  #2  #3  #4  #5 k)
85 85 85.0 8530 8530 @ 8483 8476 8551 | (0.627 2
(*) = The average of 30 values in each point . (**) = Coverage factor (k) value
Section2:  Report of Chamber Performance
Unit: (°c )
& = Temperature Temperature Temperature
Calibration Point UuUC Setting UUC Reading 2
Uniformity Stability ( + °c) Qverall Variation
85 85 85.0 1.34 045 . 1.64

(") = The average of 30 values in each point

Approved Signatory : ... | —

4

7096 0-2931-4015 ,Email ;: contacta@mtec.co.th , www.mtec.co.th
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Metrology Technical Co.,Ltd.

Certificate No. CT-23-01-23295
Page: 3 of 4

Section 3:  Possible of temperature in chamber. Show minimium and maximum of the average values and Include with

uncertainty of measurement. , The average values is average of each position standard sensor througout observation time.

Unit : ("e: )
_ ” - Possible of Minimum Possible Maximum
Calibration Point UUC Setting UUC Reading
temperature in chamber temperature in chamber
85 85 85.0 84.13 86.13
(*) = The average of 30 values in each point
Section 4 : Trend of acuuracy
—a-— Max of 5 measure sensor ~—a— Min of 5 measure sensor
1.0
05 k
0.0 . — i = e L
:a |
<} |
f.l: il
-0.5 - .
i
-1.0 -
1.5 &
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

UUC Reading (°c)

Approved Signatory © ......... P ET— Sy ———y

wokChai 4 Soi 40 ,LadPrao ,Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 3% -2931-4015 Emai ontactizmtec.co.t
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Metrology Technical Co.,Ltd.

Certificate No. CT-23-01-23295

Page: 4 of 4

Section 5 : Graph report for Temperature distribution , not include uncertainty of measurement

(5.1) Temperature Distribution at UUC Reading 850 ¢
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ChokChai 4 Soi 40 ,LadPrao ,Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 ,Fax. : 0-2931-4015 ,Email : con

sontact@mtec.co.th , www.mtec.co.th


USER
Rectangle


\\\\\l\"l”."?b

e

W

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7720
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Porl N

TEL.0-2717-3000-29  FAX.0-2719-9484

N\

My,
<‘\
fol e\

I/

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.:
Page.:

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Adwa
Model : AD 12
Serial No. : 1328

ID No. : TNP.LAB.13
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
* Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/ ) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

27 January 2023
30 January 2023
2301-0937WN-2

TNP ENVIRONMENT CO.,LTD
332/173 Moo 3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

(25 = 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Walalak Sirithean

Approved Signatory

31 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nat be reproduced other than in full, except with the prior written

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

23CH126
1of 2

A 0050390
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Condition of this calibration result

1. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.987
pH 10.008

Cert.No.:
Page.:

23CH126
20of 2

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
826588
826589
826590

Exp. date
09 July 2024

09 July 2023
09 July 2023

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

Calibration Results

Function : pH Measurement
Performing two buffers standard curve by using buffer nominal pH (4,7)

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading [pH Measurement factor
(mV) #) k
pH Electrode 4.008 4.01 N/A 0.0085 2.05
S/N.: 1328 6.987 6.99 N/A 0.011 2.00
10.008 10.02 N/A 0.0095 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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 %

-o0o-

a 1144644
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate of Calibration

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Digital Thermo-Hygrometer

EXTECH
448515
PONPES5899554
TNP.LAB.21
Used Item

02 March 2023

07 March 2023

2303-0104WN
(25 +3) °C

(50 + 20 ) %

W
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NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 23H486

Page: 10of 2

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.

Submitted by: TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110

Calibration were conducted using in-house calibration procedure CP-HO3 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 instuments :

Instrument
1) Hygro-M2 Dew Point Monitor

2) Standard Humidity/Temperature Meter

Model
5112

400

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 at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Viporn Tantiyawutti Approved Signatory :

Certificate No. Due Date
20703 02 Aug 2023
TH-0082-22 22 Aug 2023

Issue Date : 10 March 2023

[./ ] Chakrit Waewanjua

[ ] Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

B 0310047
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Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
250 50.1 48
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc*
Temperature Reading
(°C) (°C)
20.06 19.7
24.99 249

UUC* : Unit Under Calibration

Error
(%R.H.)
-2.1

Error
(°C)

-0.36

-0.09

Cert. No.: 23H486
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6

Uncertainty
of Measurement
(£°C)

0.46
0.46

The reported uncertainty of meastrement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

a 1152576
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

W
SN,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) il\\'—_._._'{/;-__

s,

o

/"_‘—'-\~
TEL. 0-2717-3000-24 FAX, 0-2719-9484 o NBC.TISETIS17028
CALIBRATION 0008

Certificate of Calibration Certificate No. : 23H487

Page: 1o0of 2

Digital Thermo-Hygrometer
EXTECH This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
448515 Corporate Services 3: Equipment Calibration and Testing Services.
PONPES899555
TNP.LAB.22
Used Item

02 March 2023

07 March 2023

2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.
(25 +3) °C
(50 +20) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 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 instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Standard Humidity/Temperature Meter 400 10203027 TH-0082-22 22 Aug 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 at-

-National Institute of Standards and Technology (NIST) , The United States of America

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Viporn Tantiyawutti Approved Signatory :

Issue Date : 10 March 2023 [./ ] Chakrit Waewanjua

[ ] Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

B 0310048
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Cert. No.: 23H487

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
("C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 50.1 29 -21.1 1.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
20.06 19.9 -0.16 0.46
24 .99 251 0.11 0.46

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

-00o-

a 1152575
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &5 —%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES jlac=MRA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~

ol /s X
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ! NSC-TISLTIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. ; 23MASS

Page: 1of 2

Standard Weight Set

Class:F1
15022021-01
TNP.LAB.25
Used Item

02 March 2023
04 March 2023

2303-0104WN
(23 +2)°C

(50 + 15 ) %

1015.25 mbar

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.

Submitted by: TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3, Bang Rak Phatthana, Bang Bua Theng,
Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.4 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument
1) Standard Weight Set (E2)
2) Standard Weight Set (E2)

Model Serial No. Certificate No. Due Date
73336 20026 MM-0018-22 28 Feb 2024
73338 20028 MM-0019-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.

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

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thapakorn Thammachai

Issue Date : 07 March 2023

Approved Signatory :

[ ]Phalinee Prabpaipal
] Sura Suwannasri

[ ]Chaowalit Rittirak

B 0309848
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Cert No.: 23M455

Page: 2 of 2
Result of calibration
Nominal Conventional mass Uncertainty of Maximum
Value . . Measurement Permissible error
Before Adjustment After Adjustment
(%) ()

200 g 199.99986 g - 0.30 mg 1.0 mg
100 g 100.00015 g - 0.16 mg 0.50 mg
50 g 50.00015 g - 0.10 mg 0.30 mg
20g | 20000116 g - 0.080 mg 0.25 mg
10 g 10.000041 g - 0.060 mg 0.20 mg
5¢g 5.000010 g - 0.050 mg 0.16 mg
2g 1.999936 g - 0.040 mg 0.12 mg
1g 0.999973 g - 0.030 mg 0.10 mg
200 mg 200.059 mg 200.007 mg 0.020 mg 0.060 mg
100 mg 100.037 mg 99.981 mg 0.016 mg 0.050 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence df approximately 95 %.

-00o-
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NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate No.S2306518S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Shimadzu Order No. : 6652523-1
Model : AP225WD Ambient temperature:  (26.9 +5.0)°C
Accuracy class : g Relative humidity : (52.0 +£ 10.0) %
Capacity : 10g/220 g Received date : 21-Jun-2023
Resolution : 0.00001 g/0.0001 g Date of calibration : 21-Jun-2023
Serial No. : D316301848 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.30 Condition of the balance : Good working conditions

Place of calibration : viay LAB
Calibration method i
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No.  Due-date  Density (ke/m’

1 Standard weight set I mgto2kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC
accredited no. Calibration 0189.

Calibrated By : Aekhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17067
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NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE Certificate No.S2306518S
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) i
100 0.000005 0.00001 5
200 0.00005 0.0001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Balar:ce Reading
(g)
Point 1 100.0000
Point 2 100.0002 m
Point 3 100.0001 1
Point 4 100.0000 2 5
Point 5 100.0001 w
Eccentric Value 0.0002
The error of indication
Nominal Value i Ochfcr.cnce Balance REading Correction Uncertainty (+) k
Standard Weight
(g) (g) (g) (g) (g)
Unload 0.00000 0.00000 0.00000 0.000016 2:32
0.1 ©0.10000 0.10003 -0.00003 0.000019 2.10
0.5 0.50000 0.50001 -0.00001 0.000023 2.04
1 1.00001 1.00000 +0.00001 0.000026 2.00
5 5.00000 5.00001 -0.00001 0.000038 2.00
10 9.99999 10.00001 -0.00002 0.000046 2.00
20 20.0000 20.0000 0.0000 0.000085 2.00
50 50.0000 50.0001 -0.0001 _ 0.00011 2.00
100 100.0000 100.0000 0.0000 0.00018 2.00
200 200.0000 200.0004 -0.0004 0.00034 2.00

Remark : Adjustment, External weight nominal value 100 g, Standard weight of Lab

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 1 4 8 5 1
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CALIBRATION CERTIFICATE

Certificate No.S2306519S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 66S52523-2
Model : SECURA224-1S Ambient temperature : (26.8 +5.0)°C
Accuracy class : " Relative humidity : (52.0+£10.0) %
Capacity : 220¢g Received date : 21-Jun-2023
Resolution : 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : 0041305301 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.31 Condition of the balance : Good working conditions

Place of calibration : ¥iaJ LAB

Calibration method
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight
Instrument Nominal value Serial No. Certificate No.  Due-date Density (kg/m’
1 Standard weight set 1 mgto2kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By : Ackhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17068
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NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE Certificate No.S23065198
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading ( g) n
200 0.00000 0.0000 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Pesition Balance Reading
(g)
Point 1 100.0000
Point 2 100.0000 3 4
Point 3 100.0000 1
Point 4 99.9998 2 5
Point 5 99.9998
Eccentric Value 0.0002
The error of indication
Nominal Value V;tl:: dﬁ?ﬁ:;?:e Balance Reading Correction Uncertainty (1) k
(g) (g) (g) (g) (g)
Unload 0.0000 0.0000 0.0000 0.000082 2.00
0.1 ) 0.1000 0.1000 0.0000 0.000083 2.00
0.5 0.5000 0.5000 0.0000 0.000084 2.00
1 1.0000 0.9999 +0.0001 0.000085 2.00
5 5.0000 5.0000 0.0000 0.000090 2.00
10 10.0000 10.0000 0.0000 0.000094 2.00
20 20.0000 20.0001 -0.0001 0.00011 2.00
50 50.0000 50.0001 -0.0001 0.00013 2.00
100 100.0000 100.0000 0.0000 ~ 0.00019 2.00
200 200.0000 199.9998 +0.0002 0.00033 2,00

Remark : Without adjustment

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by
the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

~End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 14853



"‘f!b“\ Harikul Science Co.,Ltd.
v,

» 694 Soi Ratchadanivet 24, Pracharatbamphen,
"J’) Is_légll'égé Samsaennok , Huaikhwang, Bangkok 10310
. Tel: 0-2274-2456 Fax: 0-2274-2443

& Email: info@harikul.com www.harikul.com
CERT.No.: HS-U0Q39F
Certificate of Calibration

Calibration Date : 20 Jun 23 Model 1 YSI14010-2wW
Submitted by : TNP ENVIRONMENT COMPANY LIMITED. SIN 1 22051520
332/173 Moo. 3, Tambon Bang Rak Phatthana, Probe 1 YSI 4100
Amphoe Bang Bua Thong, Nonthaburi 11110 SIN 1 22C102711
ID NO. :
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 757.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/l) 9.05 {PASS) - -
Measurement 2 (mg/l) 9.05 (PASS) - -
Measurement 3 (mg/l) 9.04 (PASS) - -
Measurement 4 (mg/l) " 9.03 (PASS) - -
Measurement 5 (mg/l) 9.04 (PASS) - -
Measurement 6 (mg/l) 9.04 (PASS) - -
Measurement 7 (mg/l) 9.04 (PASS) - -
Measurement 8 (mg/l) 9.03 (PASS) - -
Measurement 9 (mg/l) 9.03 (PASS) -
Measurement 10 (mg/l) 9.03 (PASS) = -
Mean Measurement 9.04 ' mg/l - -
Inaccuracy 0.05 mg/l - <
e (PASS) ....................................................................................

Manufacturer Specification

Accuracy = +/- 0.2 mgl/l

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

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

Technician Signature Laboratory Manager

(Kittipong Maekwong) (Natenapha Pisatkunchon)
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DQE Services Co.,Ltd.

SQE € mwn st~ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Sdervices THATLAND
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSC-TISI-TIS 17025
CALIBRATION 0404
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used

Calibrated by : Approved by :

Mr.Tanawut Rittidach

( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

wnaslauaugu

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

DQE Se i"\ii ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISI-TIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 s

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

wnaslauaugu

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NscTsiTs 17025
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
o0 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
105 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
o 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
20 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
03 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 %og7% ;I ' iiﬂ%

FM-708-02 RO1 1/11/2021



DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
s 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
7 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
o 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
30 0.6448 0.639 0.0058 0.0055 2.00
¥
wnaslauaugu
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DQE Services Co.,Ltd.
DQE 5 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC:TIgLTS 17028
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 417.8 0.68 0.21 2.00
446.70 445.9 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.5 0.78 0.18 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate - tan a’}{lu Iy ﬂu

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.

SQE € mwn st~ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Sdervices THATLAND
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSC-TISI-TIS 17025
CALIBRATION 0404
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used

Calibrated by : Approved by :

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

wnaslauaugu
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DQE Services Co.,Ltd.

DQE Se i"\ii ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISI-TIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 s

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

wnaslauaugu
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NscTsiTs 17025
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
o0 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
105 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
o 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
20 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
03 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 %og7% ;I ' iiﬂ%

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
s 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
7 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
o 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
30 0.6448 0.639 0.0058 0.0055 2.00
¥
wnaslauaugu
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DQE Services Co.,Ltd.
DQE 5 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC:TIgLTS 17028
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 417.8 0.68 0.21 2.00
446.70 445.9 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.5 0.78 0.18 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate - tan a’}{lu Iy ﬂu
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Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (orID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1 0of 2
Condition: New

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: =~ Temperature 26 °C + 05°C
Humidity 53 %RH * 3.9 %RH

Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr. Adisai Maknoi

Calibration Date: 09 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

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

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221765

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

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

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

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

ulin Aiaesey maTulall $1fin
DKSH Technology Limited

| |
2 e e o e 126 | enFsluaIuaN
[ ]

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/: tific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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&= DKSH

Certificate No.: C01223732 Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
A9l | e QL | e ML L =) Nominal TestValue 200 )
©, @ @@)A\ /6%\ Reference Points (g)
@@ || @Y ||(&¢ A B c D E
_%E— %—— —%_— = 0.000 0.000 0.000 0.000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Error of indication from nominal or conventional mass value., Readability 0.001 (g9)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(9 () @ @ @) ‘
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2.03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0019 2.00
The End of Certificate
S Aoy maTuTad $riin
%gJMMm taanszTaue ngsumamuns 10260 1 !
S e S AR e cereoies DDAV TIAIUAY

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022



Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.
Tolerance and Decision rules:

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

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

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

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

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory

uSin Alatadiay maTuTal 1
DKSH Technology Limited

| |
2358 ke o e 126 enFsluaIuaN
[ ]

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readability; 0.001 g
Nominal Value Errorof | Guard band (w) | Tolerance (&)
indication Conformity
g g g g

1 0.000 0.0010 0.002 Pass

5 0.000 0.0010 0.010 Pass

10 0.000 0.0010 0.020 Pass

20 0.000 0.0010 0.040 Pass

50 0.000 0.0010 0.100 Pass

100 0.000 0.0011 0.200 Pass

200 0.000 0.0011 0.400 Pass

300 -0.001 0.0013 0.600 Pass

400 0.000 0.0014 0.800 Pass

500 0.000 0.0017 1.000 Pass

600 0.000 0.0019 1.200 Pass

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

The End of Statements of conformity

1% Alalasiey naTuTall drfin
DKSH Technology Limited

|
ek e e naslunugu

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Without Adjustment
Job No.KSPR2215576

Error of indication Readability:0.001g
15
1
//
0.5 //
0¥ -J—ﬁ‘ ¢ e »
- \\
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1 10 100 1000
X  Errorof indication = Uncert(+) = Uncert(-) Display of balance
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Aagilent
CrossLab

From Insight to Qutcome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: While non-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www.agilent.com/en-us/services

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service.

4 If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021 .

lenanslumIuA

Agilent



Agilent
rossLab

From Insight to Outcome

Instrument Preventive Maintenance Checklist

Important Customer Web Links

For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-
repair

To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options.

A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

Need technical support, FAQs, supplies? — visit our Support Home page at
http://www.agilent.com/search/support

Get answers. Share insights. Build connections:

Jain the Agilent Community at https://community.agilent.com/welcome

Service Engineer’'s Responsibilities

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either a "X” or tick mark “v™" .

Check “Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance service in the order of the tasks listed.
Complete the Service Review section together with the customer.

Complete the fields for page numbers at the foot of each selected page
Complete the total number of pages field in the Service Completion section

Ask the customer to sign the Service Completion section including the customer’s and your
signature.

This information is subject to change without notice.

Revision: 10.00, Issued: November 2021
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From Insight to Qutcome

Instrument Preventive Maintenance Checklist

Instrument Maintenance

System Information

Zf Check this box if an instrument configuration report is attached instead of completing the

table.

Instrument System Name and ID

240 FS M | MY 13100001 | UAE HEM 1559

Instrument System Site and
Location

Hesvy relal Prelysis Uil /ONTTED ANALYST piD perveeod

List System Component Product Numbers

List the Serial Numbers of each
| Component

M2 L oco 3

FARE S S Pn T
{ i

MY 13150001

Preparation, Safe operation and Initial performance checks

Revision: 10 00, Issued: November 2021

© Agilent Technologies, Inc. 2021
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From Insight to Qutcome

Instrument Preventive Maintenance Checklist

D/Agilent AA safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

lzr Discuss any specific issues with the customer before starting.

U For HF application systems, if standard sample introduction system was not installed, ask
the customer to install it. avA

L& Review the instrument logbook for recorded problems and comments.
(& Save instrument control settings before starting the procedure.

G Perform a general inspection of the system for cleanliness.

(" Check for proper installation of parts, assemblies, sensors etc.

(4" Check system for required instaliation of components, settings as defined by current
Service Notes

d Check for required firmware updates and verify with customers if they would like them
installed.

D/Use SVD to perform a Full Wavelength Scan for Cu HCL - “As found test_1"
dPerform a Basic Cu ABS test - “As found test_2"

Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Revision: 10.00, Issued: November 2021
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rOSS a Instrument Preventive Maintenance Checklist

From Insight to Outcome

Preventive Maintenance Procedures

FLAME SYSTEM section

W Section not applicable

Electronic components

[Z/ Review and confirm instrument configuration data in SVD

Q" confirm power supply voltages using the SVD Power Supply diagnostic.

Q/For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

Mechanical components

& Check the burner adjuster controls for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.

Z/Run SVD tests to exercise all motor drives over the full range of their travel:

&~ Monochromator drive
a” Slit drive

A~ Lamp selector

Q ABA wn/A

Optics components

A Check that external optical surfaces are clean — Clean or replace as required.
(" Use SVD and perform Mono Wavelength Correction.

(" Use SVD and perform Slit Calibration.

Q@ Use SVD and perform Grating Squareness Diagnostic.

A" Use SVD and perform Zero Order Offset/Mono Correction.

ZI/ Use SVD and perform Wavelength Repeatability.

Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

& Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist

Sample Introduction and Atomization

(47 Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

EI/CIean the burner slot with a clean white card.

@ Check the uniformity of the slot width.

[ Clean the burner if required.

ZI/ Change the burner o-ring.

@ Clean the nebulizer, spray chamber and liquid trap.

@ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
& Check that the pressure relief bung releases readily.

IZI/ Change o-rings on the fuel and oxidant delivery barbs

A Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

ZI, Refill liquid trap and check that overfill drains freely into the drain/waste tube.

D/Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

Zf Check and clean the igniter electrode

Gas handling components and safety interlocks

& Pressure test for leaks
(4" Leak test gasbox internal components and connections

2/ Check safety interlock status and operation using the SVD interlock monitoring diagnostic.

Analytical performance for Flame systems

a/lgniteaﬂame.

Q" Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

I Optimize the instrument ready to perform Cu sensitivity test.

a/Create a manual method to perform a Basic Cu ABS test - “Final Performance Testing "

D/Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision: 10 00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

Q/Sect/on not applicable

Electronic components

U Review and confirm instrument configuration data in SVD

U Confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

(L Run SVD tests to exercise all motor drives over the full range of their travel:

a Monochromator drive
a Slit drive
Q Lamp selector

Optics components

L Check that external optical surfaces are clean — Clean or replace as required.
U Use SVD and perform Mono Wavelength Correction.

L Use SVD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Correction.

Use SVD and perform Wavelength Repeatability.

Uo0DO0

Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Gas handling, water system and workhead component checks

U Inspect the GTA workhead gas hoses and connections for leaks.
Q) Pressure test for gas leaks

O If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

O Inspect the GTA workhead water hoses and connections for leaks.

U Check all graphite components and replace if necessary.

Revision: 10.00, Issued: November 2021
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From Insight to Qutcome

Instrument Preventive Maintenance Checklist

O Tube
O Electrodes
Q Shroud

U Check and clean the end windows on the workhead.

L Check safety interlock operation.

Analytical performance for Furnace systems

U Optimize the instrument ready to perform Cu sensitivity test.

L Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

ﬂ/Section NOT Applicable
0O Check condition of the PSD capillary — replace if necessary

(1 Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

(1 Change PSD rinse bottle o-ring.
L Check and clean the rinse vessel.

L Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

L Ensure that the waste vessel is suitable for use with the furnace system.

Sample introduction pump system (SIPS) accessory

JZ/Section NOT Applicable

0 Re-torque screws securing the hubs, presser arms and pump rotors.

[ Adjust each roller so that it rotates freely.

L Wipe clean the pump rotor rollers and pump bands with a dry clean cloth.

L Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

L Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion.

L Re-torque the nuts that fasten the motor mounting plates to the chassis.
L Check clips securing the diluents holder and replace if necessary.

L Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist

L Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

U Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

1 Wash the T-piece under a tap with a strong flow of water.

L Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

U Reassemble.

Sample preparation system (SPS 4) accessory

JZ/Section NOT Applicable

The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The following maintenance requirements are suggested to maintain the performance of the
autosampler.

U Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.

(1 Cleaning the autosampler cover panels with domestic window cleaner.

(1 Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes..

U Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.
NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

Sample preparation system (SPS 3) accessory

E/Sect/‘on NOT Applicable

0O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension.

U Check belt tensions - adjust if required

L Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well.

L Check the auto-sampler ability to find tube positions - Calibrate if required.

L Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist

Vapor generation accessory VGA (hydride generator)

O Section NOT Applicable

& Inspect VGA gas supply hose.

D Inspect/replace VGA pump tubing.

(4" Check low gas pressure interlock setting— adjust if required.

@’ check precision orifice gas flow setting — adjust if required.

A check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external

A Section NOT Applicable
L Check the condition of the power cable.

0 Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

,dlf you have altered the customer’s instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
customer’'s method.)

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist

Signature Page

Service Review

JA Attach available reports/printouts of all tests to this documentation.

I’ Record the Preventive Maintenance service activity in the customer's records/logbook.

H Update/reset instrument maintenance counters as appropriate.

D/Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.

lz/Review this service, parts replaced, and test results obtained with the customer.

dlf the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box or if necessary, in the customer's 1Q records.

Test Results

Expected Test
Test Description Result Actual Test Result
Flame optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% 457

Flame performance test with 5 ppm copper sample

Air /acetylene, mixing paddle removed Abs value > 0.5 0. 551}

Air /acetylene, mixing paddle installed. 10 replicates %RSD < 1.0 0.4

Deuterium furnace optics PMT Gain test

For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% =

Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %RSD <4.0% -

Abs value >0.15 -

Zeeman furnace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RSD <4.0% -
Abs value >0.10 =
MSR% >70 % -

Revision: 10 00, Issued: November 2021
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From Insight to Outcome

AA consumable and parts list table

Instrument Preventive Maintenance Checklist

Product/Model #

PM supplied or

Part Description Part Number | o - sed Consumable | Instrument-Type

TrestSolution = Gu Bpprm 6610030100 | 50 55140 240 280 PM supplied

solution Common

Test Solution - Blank solution | 5190-7001 50 55 140 240 280 PM supplied Common

Copper, 1000 ug/ml, 100ml 5190-8279 50 55 140 240 280 ® Common

IS8, .7 Orrimgls, AguUeos) 9970093400 | 50 55 140 240 280 PM supplied

complete set Flame

Organic Kit 9910093500 50 55 140 240 280 PM supplied Flame

Wire Nebulizer Cleaning 9910024700 50 55 140 240 280 consumable Flame

Tubing-Capillary Std Nebs 9910024800 50 55 140 240 280 consumable Flame
apillary Tube Hivac Neb (3) R s

Cd,r.!,.a:r> e 9910044000 50 55 140 240 280 consumable

(organics only) Flame

Glass impact beads (5/pk) 9910025700 50 55 140 240 280 consumable Flame

Teflon impact beads (5/pk)- | 9910053300 | 50 55140 240 280 consumable

(organics only) Flame

Burner cleaning strip (100/pk) | 9910053900 50 55 140 240 280 consumable Flame

VWO LAY siliee ~ EBURG 2010082600 | 50 55 140 240 280 PM supplied

(right side) Common

Window UV silica — .

rectangular (left side) 2010082500 50 55 140 240 280 PM supplied -

Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Common

PRIt SRS VS I8 4910012800 | 50 55 140 240 280 PM supplied

(rectangular) Common

Electrode kit (1 pr) (D2) 6310003400 GTA120 PM supplied Furnace

Shroud (D2) 6310003100 GTA120 PM supplied Furnace

Zeeman electrode kit (1 pr) 6310003500 GTA120 PM supplied Furnace

Zeeman shroud 6310003600 GTA120 PM supplied Furnace

O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Service Engineer Comments (optional)

Service Completion

Service request num Date service completed __~Jan 30,2073

Agilent signature Customer signature

Total number of pages in this document 15
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SVD Results Report

VARIAN

Report ID.7

Customer: UNITED ANALYSIS AND ENGINEERING CONSULTANT: Nukoon Lueangsangwan
Contact Details: 02-637-6363

Address:

Diagnostic Start Time:30/01/2023 9:07:52 AM

Configuration:

Diagnostic End Time:30/01/2023 9:53:18 AM

Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280 Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version:
EEPROM Data:
Instrument Run Hours: 59326.383 D2 Run Hours: 46984.500
Zero Wavelength Offset: 30.175 D2 Serial Number: not set!
D2 Install Date: 01/01/1970
Mgho Carrection: 0.6 D2 Original Intensity: 1.000
Flame Hours: 28887.084 D2 Last Intensity: 475.000

Frequency:

Upper Limit:
51.00

Lower Limit:
49.00

Averaging Period: 30.0
Datapoint Count: 20

Highest Measured Frequency:
50.00

Average Frequency:

50.00

Lowest Measured Frequency:
50.00

Report Generated At:

30/01/2023 9:54:51 AM

—_
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Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:

12.00V Rail 10.80 12.17 13.20
-12.00V Rail -13.20 -11.90 -10.80
5.00V Rail 4.50 5.02 5.50

310.00V Rail 279.00 320.00 341.00

| : .I i R v
Report Generated At:  30/01/2023 9.54:51 AM ) Lana"s ﬁpon SVD
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Beam Balance:

Lamp Type: Peak Selected:
Lamp Socket Used: Lamp Alignment:

. Performed.

'X' Lamp Screw "Y' Lamp Screw

Sample Peak:

B 1‘\
l'{ &‘
] £ Y
; I N
80% Sar,'ﬁ’pl o ‘!'x. 80% Sar;ﬁbl B N !
Peak Mark:] [ - 0608 -y Peak Mark: by
; - i o }
,{ 5,"‘ 3
e .

Ref Pt 1: Ref Pt 2:

Léwer Limit

X Lamp Screw Result:

_ Passed

Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Cobalt/Chromium/Copp
Lamp Turret Position: 3
Lamp Current(mA): 10.00
Slit Width(nm): 0.2
1st Order Wavelength(nm): 324.80
Lamp Alignment:

- Performed. '

Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:

Zero Order -0.10 0.00 0.10 _ Passed

First Order 324.45 324.80 325.15 Passed
Second Order 649.23 649.55 649.97

! cadil,
Report Generated At:  30/01/2023 9:54:51 AM 3 0] ﬂi‘l'ﬁlﬁmﬁlﬂﬂﬁm S’@‘D
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Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lamp Alignment:

Lower Limit(nm) 324.768

(Approach from Zero Order)

Sample 1: 324.828

Sample 3: 324.823
Sample 5: 324.823
Sample 7: 324.823

Sample 9: 324.823

Mean: 324.824

Result:

Lamp Current(mA): 4
Slit Width(nm): 0.2
Slit Height: Normal

. Performed
324.888 Upper Limit(nm)

(Approach from end)

Sample 2: 324.828
Sample 4: 324.823
Sample 6: 324.823
Sample 8: 324.819

Sample 10: 324.819

Standard Deviation: 0.002

Passed

Report Generated At:  30/01/2023 9:54:51 AM
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Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
SO 114 261 297
S1 156 164 191
S2 271 296 332
S3 474 507 579
S4 825 917 1008
S5 1435 1528 1754
S6 2498 2768 3053
S7 4347 4749 5313
Interlocks:

Burner Fitted:
N2O Burner Fitted:

Flame Shield Closed: By

Gas Control Fitted: [T
Pressure Release Bung Fitted: B
Liquid Trap Fitted: [

Flame Detect

GCU Active:
Oxidant Pressure:
Oxidant Changeover:

Ignition:

3 Working |
Working |
Working |

Untested

- Working -

Report Generated At:

30/01/2023 9:54.51 AM




Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: 87 - Silver/Cadmium/Lead/Zinc(UltrAA) (Ag/CLamp 6:IiNot Supported
Lamp 3: 76 - Cobalt/Chromium/Copper/lron/Mangane:Lamp 7 :CNot Supportech/Ni)
Lamp 4: Uncoded Lamp/Not Connected Lamp 8: Not Supported

Result: § Pasfs‘éd

GTA Temperature Monitoring:

Notes:

Signatures:

UNITED ANALYSIS AND ENGDateRING CONSULTANukoon Lueangsangwan Date

1 Wy
Report Generated At:  30/01/2023 9:54:51 AM 6 Lﬂﬂﬂqi‘lﬁM‘ﬂﬁﬁpm HE
9



Sequential by time report

Page 1 of 1

30/01/2023 10:58 AM

SpectrAA

Analyst

Date Started
Worksheet
Comment
Methods
Computer name
Serial Number:

30/01/2023 10:56 AM GMT: 30/01/2023 3:56 AM
Cu 5 ppm Sensitivity

Cu

HEM-212
MY 13160001

Method: Cu (Flame)

Sample ID Conc mg/L %RSD  Mean Abs
Cu 5 ppm PreTest UNCAL 0.1 0.5516_
Readings
0.5524 0.5512 0.5510 30/01/2023

lenaslumIuA



Sequential by time report

30/01/2023 11:03 AM
Page 1 of 1

SpectrAA

Analyst

Date Started
Worksheet
Comment
Methods
Computer name
Serial Number:

30/01/2023 11:00 AM GMT: 30/01/2023 4.00 AM
Cu 5 ppm Sensitivity 01

Cu

HEM-212
MY 13160001

Method: Cu (Flame)

Sample ID Conc mg/L %RSD Mean Abs

Cu 5 ppm Precision UNCAL 04, 0.5394
Readings
0.5383 0.5418 0.5407 0.5358 0.5383 0.5375
0.5406 0.5429 0.5410 0.5367 30/01/2023

lenaslumIuA



Sequential by time report 30/01/2023 12:41 PM SpectrAA
Page 1 of 1
Analyst
Date Started 30/01/2023 12:22 PM GMT: 30/01/2023 5:22 AM
Worksheet Hg
Comment
Methods Hg
Computer name HEM-212
Serial Number: MY 13160001
Method: Hg (Vapor)

Sample ID Conc ug/L %RSD Mean Abs
Hg 10 ppb UNCAL 0.2 0.1713

Readings

0.1710 0.1716 0.1712 30/01/2023

lenaslumIuA
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Agilent 5110 and 5100 ICP-OES ]

Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following
URL http://www.agilent.com/en-us/services/analytical-instrument-services

Customer Information

¢ Customers should provide all necessary operating supplies upon request of the engineer.

¢ For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

e Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

e If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

e Only complete/printout pages that relate to the system being serviced.

e Complete empty fields with the relevant information.

s Complete the relevant checkboxes in the checklist using a “X” or tick mark “v” in the checkbox.
¢ Complete Not Applicable check boxes to indicate services not delivered, as needed.

e Complete the PM service in the order of the tasks listed.

e Complete the Service Review section together with the customer.

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 1 of 8

o




x
s ®
«

.3 Agilent Technologies

Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

O

System Information

Instrument system name and ID l&l@ SWo vby
Instrument system site and location URE [ 3 \Acl Flooy \“'C\'\L\U‘(q\*b"’f
List system component product numbers List the serial numbers of each component
i G R0\5A L. MY 103600
2. © 38R\ A 2. %01~ 01993
3. 3.
4. 4.
5. 5.
6. 6.
7. e
8. 8.
9. 9.
10. 10.
ICP-OES Configuration table Circle the type or write in the type if other
Nebulizer Type SeaSpray @D other N
T e
Spray Chamber Cyclonic Single Pass | 6\yclonic Double Pa@ other
Torch Radial @ual View)| other\«

Injector Diameter

2.4mm (ﬁ&nrﬁ) 1.4mm | 0.8mm | other

Injector Material

Quartz (deram})l other

[ Issued: 3 February 2017, Revision: 1.1

Copyright © 2017
Page 2 of 8
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

General Preparation

@~ Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.
ﬁ Perform general external inspection of system for cleanliness.

Check for proper installation of safety-related parts, assemblies, sensors etc.

@ Check for required firmware/software updates and verify with customers if they would like it
installed.

@ For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. &

Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

EI/ Look for any obvious external damage or problems.
EI/ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

@ Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

@ Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

é/ Record the instrument operating conditions in the ICP-OES Status Results Table.

a Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

@ Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

@’ Replace air inlet dust filter.

EZf Replace high capacity air inlet dust filter element if installed. W/ &

Remove and clean instrument water inlet filter.

G8481A Cooling water system

d Section NOT Applicable

Zl/ Drain cooling fluid and remove any particles from the chiller reservoir

a Remove, clean and reinstall water inlet metal mesh filter.

@ _Re fill with Polyclear cooling fluid.

Zl/ Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 3 of 8




~£3~ Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

—

SPS 3 Auto Sampler

Z/ Section NOT Applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

0 00O

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto Sampler

Zl/ Section NOT Applicable

Q Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

U Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS 4,6,7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
QO Check high flow pump for signs of leaks

Instrument Adjustment

a Check position of Zn peak, adjust if required.

@ Check Argon Ratio, adjust to specified value if required.
ﬁ/ Perform Detector Calibration.

@ Perform Instrument Calibration.

g
Q/ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

% Subsystem Communications Test
a
Air Flow

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 4 of 8

o™



H

-

'«®
[T

P

-

5.

Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

ta
H
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u
-
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Agilent Technologies

—

@ Water Flow
a Gas Flows

«‘ZI/ RF Generator
a/ Camera Test
af Optics Test
E(Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
7Zn 213.857 nm SRBR 406 RI64. ) ABT5.0 R40.%
Mn 257.610 nm SRBR Q4.7 J1RAQ | 128017 04 .2
Al 396.152 nm SBR 19 4.9 3-3 V6@
K 766.491 nm SBR 54 36 .8 6.4 9.7

* Axial result is not applicable for GR016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test \36"9{)
Air Flow o9
Water Flow \3(')\/}:’}
Gas Flows ﬂ"&
RF Generator «:)c 2>
Camera Test HR}%\‘ D
Optics Test ,,E,U,ﬁ\m
Nebulizer test H»PG"CTZ\*

[ Issued: 3 February 2017, Revision: 1.1

Copyright © 2017
Page 5 of 8
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Status Results Table

L
Ul
i
.

~i:%- Agilent Tachnologies

—

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 294 5AQ VAC Ren B3 VAC
Mains Current 0. R04 A 0-104 A
Instrument Temperature 22 R 20 R.7 °C
RF Air Flow (sensor speed) 5.0 Hz \3.0 Hz
Plasma Exhaust Temperature No measurement R¢-77 e
Water Flow Oscillator No measurement .64 L/min
Water Flow Detector \.06 L/min .06 L/min
Water Inlet Temperature 8.0 °C “B 0 °C
Polychromator Temperature 3%. 0 °C 35.0 °C
CCD Temperature -N.K °C -39.8 °C
Thermal Stabilizer 5.0 °C 35.0 °C
Argon Supply Pressure 671.94 kPa 6y, 33 kPa
Purge Gas Supply Pressure*1 6714.90 kPa 645. 40 kPa
Option Gas Supply Pressure*1 N[A: kPa N/A kPa
Nebulizer Flow No measurement 070 L/min
Nebulizer Back Pressure No measurement V4. 6D kPa
Plasma Gas Flow No measurement “ ‘j(a L/min
Auxiliary Gas Flow No measurement 1. D0 L/min
RF Power No measurement \200 \
RF Supply Current No measurement B 66:5 A
RF Supply Voltage No measurement 184 6¢ v

*1 If option installed
Copyright © 2017 Agilent Technologies

[ Issued: 3 February 2017, Revision: 1.1

Page 6 of 8




o

w

%5~ Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Parts List Table

Part description Part Number | Product /Model # where used | Quantity Consumed
. . . G8010A, G8011A,

Axial Pre-Optic Window G8010-68014 GS014A/GS015A \

Radial Pre-Optic Window G8010-68015 All {

Polyclear Cooling Fluid G3292-80010 G8481A

Purge Gas Filter G8010-60136 All (

Air inlet filter G8000-68002 All |

High Capacity Air Filter G8010-60189 Optional

Rotor seal for 6-7 port valve for (G8494-60002 G8494A/G8495

L YViST/

Rotor seal for 4 port valve for

AVSA G8493-60002 G8493A

Rinse s91ut10n to rinse station G8410-80123 SPS 4

2.5mm id x Im

Barb connector 2.56mm-1.5mm ID G8410-80124 SPS 4

PVC waste tubing,8mm od x 5mm G8410-80122 SPS 4

id, 2m

Additional Parts may be required from engineers stock:

X axis drive belt 5410047500 SPS 3

Z axis drive belt 5410047400 SPS 3

Peristaltic pump tubing, PVC

SolvaFlex, 3 bridged, 3710049000 SPS 4

Restore system

For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

a/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
A Complete the Service Engineer Comments section below if there are additional comments.

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 7 of 8
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

a _ Review the service and any test results with the customer.

A If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

How to get information on your product:
Literature Library - http://www.agilent.com/en-us/products/icp-oes/icp-oes-systems/5110-icp-
oes#literature

& Need to know more? - http://www.agilent.com/crosslab/university

& Need technical support, FAQs? - http://www.agilent.com/en-us/support/landing/icp-oes

Need supplies? - www.agilent.com/chem/supplies

Service Completion

O0B62HR 7

Service request number Date service completed

Agilent signature ustomer signature

Document part number: G8014-90075

Agilent Technologies

Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
Page 8 of 8
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(Report Summary

Instrument Model Agilent 5100/5110 VDV ICP-OES
instrument ID G8011A/G8015A

instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Test Before PM

Test Completed On 11/30/2022 9:35:32 AM

Result Summary

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera 1:est Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 1 of 4
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F?esolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <9.40 6.62
As (188.980 nm) <8.20 6.20
C (193.027 nm) <11.50 8.35
Mo (202.032 nm) £8.20 6.41
Cr (206.158 nm) <13.40 9.04
Zn (213.857 nm) £8.70 6.62
Pb (220.353 nm) £98.50 713
Co (228.615 nm) <17.20 11.71
Ba (230.424 nm) £9.40 7.21
Mn (257.610 nm) <13.30 9.50
Mn (260.568 nm) £20.30 14.33
Cr (267.716 nm) < 11.00 8.14
Cu (324.754 nm) £25.00 18.98
Cu (327.395 nm) £14.20 11.24
Sr (338.071 nm) < 33.50 24 47
Ba (455.403 nm) £44.00 33.88
Sr (460.733 nm) < 36.00 17.22
Ba (493.408 nm) < 36.00 2548
Ba (614.171 nm) £42.00 25.47
Ar (675.283 nm) <74.00 59.82
K (766.491 nm) <80.00 64.94

Page 2 of 4
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Sensitivity Test Pass

Radial

/ Element Wavelength Specification ~ Method Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 147.7 1156.5 55.5
Se (196.026 nm) 2410 SRBR 111.1 1195.3 97.7
Zn (213.857 nm) z1421.0 SRBR 41006 51959.5 159.6
Pb (220.353 nm) 246.0 SRBR 192.5 2808.6 185.7
Mn (257.610 nm) = 3518.0 SRBR 11064.7 264165.0 567.6
Al (396.152 nm) 234 SBR 7.5 49047.9 5770.5
Ba (493.408 nm) 234.0 SBR 107.4 1887710.3  17407.5
K (766.491 nm) 218 SBR 5.1 100805.9 16626.4

Axial
Element Wavelength Specification Method ~ Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 234.9 3056.4 152.9

e (196.026 nm) 2159.0 SRBR 2181 3865.1 271.6
Zn (206.200 nm) >234.0 SRBR 1308.5 15850.4 144.5
Zn (213.857 nm) > 1743.0 SRBR 8364.0 183037.8 476.4
Cd (214.439 nm) 24227.0 SRBR 7718.5 143240.2 342.8
Pb (220.353 nm) 2 320.0 SRBR 576.3 14465.2 580.4
Mn (257.610 nm) > 10625.0 SRBR 318421 1411257.3  1958.9
Cr (267.716 nm) > 1048.0 SRBR 4492 1 183110.6 1632.2
Cu (324.754 nm) 219.0 SBR 46.2 371487.5 7862.9
Al (396.152 nm) 26.0 SBR 14.9 278447.4 17552.6
Ba (493.408 nm) 260.0 SBR 190.6 10061527.3 52519.8
K (766.491 nm) 2240 SBR 36.8 1922163.4  50858.1
Page 3 of 4
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Frecision Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <2.60 0.82
Se (196.026 nm) <260 0.71
Zn (213.857 nm) <1.50 043
Pb (220.353 nm) <260 0.76
Mn (257.610 nm) <1.50 0.60
Al (396.152 nm) <1.50 0.48
Ba (493.408 nm) <1.50 0.89
K (766.491 nm) <1.50 0.42
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <150 0.57
Se (196.026 nm) <1.50 0.76
Zn (206.200 nm) <1.50 0.61
Zn (213.857 nm) <1.50 0.51
Cd (214.439 nm) <1.50 0.55
Pb (220.353 nm) <150 0.52
Mn (257.610 nm) <1.50 0.54
Cr (267.716 nm) <1.50 0.54
Cu (324.754 nm) <1.50 0.69
Al (396.152 nm) <150 0.91
Ba (493.408 nm) <1.50 0.85
K (766.481 nm) <150 1.22
L
Page 4 of 4
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Report Summary

Instrument Model
Instrument 1D

instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
GB8011A/G8015A
MY18030001

7.3.1.9507
3442
PM Functional test

11/30/2022 11:43:36 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass

F Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

14.00 19.00
Water Flow Test Pass

RF Water Flow(L/min) ~ Camera Water Flow Water Inlet Temperature

(L/min)

1.44 1.05

(*C)
18.51

Page 1 of 2
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Gas Flows Test

Pass

Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 163.37 2.00 1.99 108.49
Makeup Actual Flow Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
2.00 2.00 112.85 18.00 17.91 23.46
RF Generator Test Pass

RF Power Supply Test Passed
RF Power Supply (V) 147.437
RF Oscillator Test Passed
RF Oscillator Frequency 0.000
(MHz)
Work Coil Current (A) 45.069
RF Power Supply Current (A) 1.997
Camera Test Pass

Integration Time  Standard Deviation  Status

(ms)
Electronic Offset Test 1000 5.305 Passed
Dark Current Test 6000 0.578 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed

Page 2 of 2
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Report Summary

Instrument Model
instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 18030001

7.3.1.9507
3442
PM Performance test

11/30/2022 12:10:42 PM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 5674608 5823476
Wavelength ~ 737.212 737.212
Page 1 0of 4
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Resolution Test Pass
Element Wavelength Specification ~ Width
N (174.213 nm) <9.40 6.79
As (188.980 nm) £8.20 6.09
C (193.027 nm) < 11.50 8.29
Mo (202.032 nm) £8.20 6.30
Cr(206.158 nm) < 13.40 9.05
Zn (213.857 nm) £8.70 6.77
Pb (220.353 nm) <950 7.02
Co (228.615 nm) <17.20 11.67
Ba (230.424 nm) £940 7.39
Mn (257.610 nm) <13.30 9.48
Mn (260.568 nm) <£20.30 14.25
Cr(267.716 nm) < 11.00 7.94
Cu (324.754 nm) <2500 18.99
Cu (327.395 nm) <14.20 11.33
Sr{338.071 nm) < 33.50 24 .44
Ba (455.403 nm) <4400 33.86
Sr (460.733 nm) < 36.00 17.51
Ba (493.408 nm) < 36.00 25.56
Ba (614.171 nm) £42.00 24.96
Ar (675.283 nm) <74.00 59.38
K (766.491 nm) <80.00 65.63

Page 2 of 4
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Sensitivity Test Pass

Radial
Element Wavelength Specification ~Method ~ Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 147.8 1149.3 54.8
Se (196.026 nm) 2410 SRBR 111.6 1222.8 101.0
Zn (213.857 nm) 21421.0 SRBR 4375.0 52592.3 1437
Pb (220.353 nm) 2 46.0 SRBR 199.8 2744.4 166.5
Mn (257.610 nm) > 3518.0 SRBR 12801.7 285591.3 496.0
Al (396.152 nm) 234 - SBR 99 52888.6 4873.6
Ba (493.408 nm) 234.0 SBR 154.6 2287291.6 146981
K (766.491 nm) 21.8 SBR 6.4 106701.6 14350.9

Axial
Element Wavelength Specification Method ~ Ratio Standard Blank
As (188.980 nm) =208.0 SRBR 242.4 3170.1 154.8
Se (196.026 nm) 2159.0 SRBR 226.1 41345 289.3
Zn (206.200 nm) 2234.0 SRBR 1126.6 13782.0 146.5
Zn (213.857 nm) 2 1743.0 SRBR 8400.8 177166.3 442.5
Cd (214.439 nm) 242270 SRBR 7001.9 125884.2 321.6
Pb (220.353 nm) 23200 SRBR 536.3 12909.3 532.8
Mn (257.610 nm) >10625.0 SRBR 30846.2 1287989.0  1738.8
Cr (267.716 nm) 2 1048.0 SRBR 4396.0 167335.6 1424 .4
Cu (324.754 nm) 219.0 SBR 52.1 373690.7 7033.1
Al (396.152 nm) 26.0 SBR 16.8 268357.7 15112.4
Ba (493.408 nm) 260.0 SBR 2252 101734415 449717
K (766.491 nm) 2240 SBR 39.7 1874136.2  46055.7

Page 3of 4
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Precision Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 0.60
Se (196.026 nm) <260 0.84
Zn (213.857 nm) <1.50 0.29
Pb (220.353 nm) <260 0.59
Mn (257.610 nm) <1.50 0.28
Al (396.152 nm) <1.50 0.28
Ba (493.408 nm) <1.50 0.59
K (766.491 nm) <1.50 0.23
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <1.50 0.71
Se (196.026 nm) <1.50 0.43
Zn (206.200 nm) <1.50 0.46
Zn (213.857 nm) <1.50 0.37
Cd (214.439 nm) <1.50 0.48
Pb (220.353 nm) <1.50 0.48
Mn (257.610 nm) <1.50 0.74
Cr (267.716 nm) <150 0.26
Cu (324.754 nm) < 1.50 0.51
Al (396.152 nm) <1.50 0.45
Ba (493.408 nm) <1.50 0.81
K (766.491 nm) <1.50 0.84
Page 4 of 4
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Technology

&= DKSH

Performance Verification Certificate

Job No. LSPR2208846

Equipment : AA SPECTROMETER Customer : Environment & Laboratory Co.,Ltd.
Manufacturer : GBC Scientific Location : Laboratory
Model Type : SavantAA Verification Date : 10 October 2022
Serial No. : A8631
Result of Verification
Test Description Tolerance Reading Result
1. EHT <350 \Y 253 Vv PASS
Photometric Noise - -
2. Wavelength Accuracy , Cu 324.7 nm +0.20 nm 324.80 nm PASS
3. Wavelength Accuracy , Cs 852.10 nm +0.20 nm 852.17 nm PASS
4. Slit Width 0.2 nm +0.02 nm 0.22 nm PASS
5. Slit Width 0.5 nm +0.05 nm 0.52 nm PASS
6. Slit Width 1.0 nm $010  nm 1.05 nm PASS
7. Standard Gauze Screen_0.49 Abs +0.02 Abs 0.489 Abs PASS
BC mode with gauze 0.0007 Abs
BC mode without gauze 0.0009 Abs
* Difference between With gauze and <0.02 - Abs -0.0002  Abs PASS
without gauze
8. ABS Reading 5ppm,Cu >0.7 Abs 0.884 Abs PASS
9. %RSD <05 % 0.19 % PASS

We hereby certify that instrument complies with GBC factory speccifications

Your satisfaction is our promise @ SPCRT

Mr. NIWAT SUPATANIT
12 October 2022

Verification By :
Issued Date :

DKSH Technology Limited

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone +662 639 7000, Fax +662 333 1026

Email: marketing.tec.th@dksh.com Website: www.dksh.com

Delivering Growth - in Asia and Beyond.

Signatory :

U3ty faladiay waTulad 91in
2533 QOUUFUNIN UDIUININ LDANWSETBUY NFIMWA 10260
Tnsenn +662 639 7000 Insdns +662 333 1026

awa marketing.tec.th@dksh.com www.dksh.com
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Job No. LSPR2208846
[ Service contract Basic Plan
[0 Service contract Performance Plan

&= DKSH

usSen awmawy tnalulad s$iAa

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

U3 15U1250ULIUY LOUA LAUDSINDS 1R

Customer : Manufactuer :

Address : 53/3 via) 3 DUUISIA FuanaIniny sunaifiag Model :
uuNYs JnTauuny3 11000 Serial No -

Contract : AL DAFY NIETAR Location :

Issued Date: 10/10/22
GBC Scientific Equipment Pty Ltd.
SavantAA
A8631

Laboratory

Power on switch and initial status

Instrument Ready #n1usia3aansanlaiu

Preventive Maintenance REIELES
Electrical Voltage
- Main voltage ( power supply check 220V +10V ). 4} O 236.5 VAC
Power indicator light (Replace if faulty). ™ O N/A
Power core (Clean or replace as appropriate). %] O N/A
- Fan (Clean or replace filter element as appropriate). 4} U N/A
- Temperature (10 to 35 deg.C) ™ O 252C
- Humidity (8 to 80%). M O 55%
- Air Quality (No Dust) M O N/A
- No corrosive vapours present from laboratory sample preparation or ™ O N/A

external sources.

- Windows lens (Clean or replace as appropriate). %] O Clean
- Light Source (Check operation. Replace if required). | U Ready
- D2 Lamp (Check operation. Replace if required). O Ready
- General (Tube and Fitting /Check for leaks). M O Ready

Air Zero (Inlet pressure range 300-400 kPa). M O 4 Bar
- Acetylene (Inlet pressure range 55-96 kPa). 4} O 0.9 Bar
- Nitrous oxide (Inlet pressure range 300-400 kPa). O O

- Operating system ] O Windows 10
- Software Version ] O SavantAA3.11
Verify that all computer links and installed software operate correctly %] B Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER
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Job No. LSPR2208846
[ Service contract Basic Plan
[ Service contract Performance Plan

Spray Chamber Type

[ ABR Spray Chamber

Preventive Maintenance

Flame system

us¥n

Q& DKSH

awnway inalulad s1da

M standard Spray Chamber

- Burner head (Clean the jaws using GBC Burner Cleaning Card). %} U Ready
- Burner mount (Check for wear. Replace the burner retaining plate if O Ready
required).
- Spray chamber (Visually inspect the bead for cracks, pitting or solid | O Ready
deposits. Check or replace O-ring kit).
- Safety interlocks
» Burner (Check for Interlocks connector) M O Ready
» Spray chamber (Check for Interlocks connector) 4| ] Ready
- Pressure relief bung. (Check or replace O-ring) ™ O Ready
- Nebulizer (Clean and check operation). 4] O Ready
- Gas connections (Check for leaks). 4] O Ready
- Capillary tube (Check bends and clog). 4} [E] Ready
- Liquid trap (Drain / clean and replace O-ring kit). 4] O Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER
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Job No. LSPR2208846 & D KS H

[0 Service contract Basic Plan

0 Service contract Performance Plan SUn Giaay inalulad sida
Gas Flow. Optimisation, Pass Fail Remark
- Bleed gas lines ( Relieve pressure in the spray chamber). 4] O Ready
Ignitor (Ignite the flame several times to check ignition reliability. Replace 4] U Ready
the glow plug if required).
- Extinguish (Check operation). M 3] Ready
- Horizontal movement (Check operation for STD. Spray Chamber). ™ i Ready
Vertical movement (Check operation for STD. Spray Chamber). 4] (2] Ready
- Burner Adjuster ( Check operation for ABR Spray Chamber)
» Burner Angle (°C) O [
> Angle Zero (mm) O O]
> Workhead Height (mm) 2 ]
» Workhead Centre (mm) O OJ

Note:

Customer Date :

Service Engineer Maintenance Date :

e /Oc‘,lr /20’22

(  Mr.NIWAT SUPATANIT )

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4
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Job No. LSPR2208846
[J Service contract Basic Plan
[ Service contract Performance Plan
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Performance Verification Specification Actual Value Pass Failed Remarks
1. Wavelength accuracy Cu 324.75 nm +0.2 nm 324.80 nm = [ N/A
(optio calibration check). - * lss 852:10'nm £0.2 nm 852.17 nm M| O N/A
2. Slit width accuracy 0.2 nm £0.02 nm 0.22 nm M O N/A
(0:2.0m;,0.5:nm, 3.0:mm):. | : 05 iy £0:05 b 0.52 nm M| D N/A
1.0 nm £0.10 nm 1.05 nm M | O N/A
3. EHT <350V 253 V M | O N/A
4. Absorbance accuracy Reading +10% of 0.4891 Abs. M O N/A
(absorbance calibration calibrated value.
check).
» Gauze 0.49 A.U.
5. Background correction SavantAA <1% BC on with gauze: 2] O N/A
(optics alignment check). SensAA/XplorAA 0.0007 Abs.
difference between <2% BC on without gauze:
measurement with and 0.0009 Abs.
without 0.49 A.U. gauze for
10 samples.
6. Sensitivity /noise flame Cu 5 ppm 0.8839 Abs. M = N/A
test >0.7 A.U.
(aqueous Cu solution test <05% RSD 019 % 4| O N/A
under air-acetylene flame).

Note:

Customer

Service Engineer

( Mr. NIWAT

SUPATANIT )

Date :

Maintenance Date :

10/0‘1‘}/?,022

ATOMIC ABSORPTION SPECTROPHOTOMETER
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iB\EE‘/Wf

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7\ |
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Ll W 8 e
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1099
Page: 1 of 3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : Rexall

Model : LS-2D

Serial No. : 04131

ID No. : AUT-01

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 205

Received Order : 12 July 2023

Calibration Date : 12 July 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by :

) Pornthippa Tameyakul
/) Malee Butkruea

(
(
(

) Suwit Imjai

Issue Date : 24 July 2023

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 0056477
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Equipment : Autoclave Cert. No.: 23TM1099
Condition As-Received : Used Item Page: 2 of 3

Reference : 2307-00940C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY41021843 22LM172 TPA 27 Dec 2023
2. This 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.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
- Sy Environmental
B (°C) [ (%RH.)| (Volt)
Beginning of Calibration 30 55 220
Finished of Calibration 30 57 220
1 S 20 Ref. Std.
Position Description
e ID No.:
2 1= |Center of chamber 21-04TC-01
- 2= |Temperature sensor | 21-04TC-02
= Exhaust port 21-04TC-03

all72213
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Equipment : Autoclave Cert. No.: 23TM1099
Condition As-Received : Used Item Page: 3 of 3
Reference : 2307-00940C-7
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Operating parameter Set : Temperature = 121 o
Sterilization period = 15 minute
UU.C* UU(.3* % Average* . Stability Press‘ure Unesriality Coverage
Setting Reading Position | Standard Reading Reading Factor
(°C) (°C) (°C) (£°C) |(kglem?)| (£°C) k
1 121.837
121 - 2 121.869 0.89 182 1.3 2
3 121.875
Average* The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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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PerkinEimer’

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer : Environment & Laboratory

Date Tested:

September 9, 2022

Recommendation Recertification

Address :

40 Soi Liangmueangnon 13

Period

Talad Kwan, Mueang

Nonthaburi 11000

User Name: K. Alisa

Recertification Due:
Date Last Certified:

Visit Number:

12

Months

September 9, 2023

January 14, 2021

1 of 1

Phone: 086-568-4249 PerkinElmer Phone: 02-719-6420 ext 206
E - Mail : PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

Avio 200 079516062402

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION DATE
Jun 30,2023

Nov 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkintEime

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079516062402

1. MECHANICAL CHECKS

DATE TESTED:

September 9, 2022

A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S16062402 DATE TESTED: September 9, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00765 nm

Ni 231.604 nm <0.011 nm 0.00885 nm

Ni 341.476 nm <0.015 nm 0.01268 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01519 nm
Precision

Zn 206.200 nm % RSD <1.0% 0.58 %

Mg 280.271 nm % RSD <1.0% 0.17 %

Mg 285.213 nm % RSD <1.0% 0.18 %

Ba 455.403 nm % RSD <1.0% 0.22 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.25 ppb

As 193.696 nm 3(sd) 1.92 ppb

Se 196.026 nm 3(sd) 0.99

Pb 220.353 nm 3(sd) 1.24 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 1.12 ppb

Zn 213.857 nm 3(sd) 0.06 ppb

Mn 257.610 nm 3(sd) 0.00 ppb

La 379.478 nm 3(sd) 0.09 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 4.50 ppb
BEC : Radial (1B X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 5.91 ppb

Page 3 of 4
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Perkinkt
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079516062402 DATE TESTED: September 9, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

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

v meets

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.

Customer Service Engineer:
( Duang Hiransuk )

Service Engineer

Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1100
Page: 10f3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : BM 500

Serial No. : D593.0342

ID No. : CHI-002

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 204

Received Order : 12 July 2023

Calibration Date : 12 July 2023

Ambient Temperature : (26 +10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by :

(,) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 24 July 2023

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 0056478
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Equipment : Incubator Cert. No.: 23TM1100
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2307-00940C-4

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY41021843 22LM172 TPA 27 Dec 2023
2. This 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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
e Beginning Finished
Temp. (°C) 22 22
f REL.Humid. ( % ) 64 66
2 5 AC Supply ( Volt ) 222 221
A o o
1 8 o Boalfion Ref. St(fi.
i y i s z ID No.:
S & 1| 18-04RTD-01
s i 2 18-04RTD-02
s i e
> — 4 | 18-04RTD-04
- - > 5 18-04RTD-05
6 18-04RTD-06
7 | 18-04RTD-07
Probe Installation Details : Dimension of Chamber : i 8 ,1 8-O4RTD-O$
T i 5= e 9 (ref.) 18-04RTD-09
b= 50 cm w = 056 m
c= 50 cm H= 0.48 m
Capacity = 0.1 m?3

al172211
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Equipment : Incubator Cert. No.: 23TM1100

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2307-00940C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUucC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (°C) (£°C) (°C) (°C) k
35.0 35.0 35.0 0.040 0.27 0.48 2
Calibration Measured Temperature ( °C ) :
: = Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (z°C)
35.0 35.021 | 34.900 | 35.010 | 35.284 | 34.853 | 34.919 | 34.945 | 34.964 | 35.089 0.30

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

j

7 &
“rnly W

TEL.0-2717-3000-29 FAX.0-2719-9484

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Spectrophotometer
Hach

DR 3900

1988383

SPE-002

Used Item

12 July 2023

12 July 2023
2307-00940C-11

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang, Nonthaburi 11000

Room No. 304

(26.7 -26.9) °C (On-Site)
(57.2-51.2) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

pproved Signatory

24 July 2023

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.

CALIBRATION 0008

23CHO420

10f3

A 0056486
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Cert. No.: 23CHO0420

Page: 20of3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 32587 100509 28 Mar 2024
2. Absorbance Standard set 32590 100508 28 Mar 2024
3. Absorbance Standard set 8331 105939 28 Sep 2024
4. Wavelength Standard set 29829 94776 02 Sep 2023
5. Wavelength Standard set 29829 94777 02 Sep 2023

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

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

4. Spectral BandWidth : 5 nm
Scan Speed : - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

361.40 361 0.59 2.00
447.20 446 0.59 2.00
537.00 536 0.59 2.00
638.00 637 0.59 2.00
740.51 741 0.59 2.00
807.04 807 0.59 2.00

a 1172195
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Cert. No.: 23CHO420

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs) (*Abs) k
Zero 0.000 0.0046 2.00
0.4246 0.423 0.0061 2.00
350.0
Zero 0.000 0.0050 2.00
0.6385 0.633 0.0055 2.00
Zero 0.000 0.0028 2.00
0.5607 0.560 0.0030 2.00
440.0
0.7336 0.733 0.0030 2.00
1.0636 1.063 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5224 0.522 0.0028 2.00
546.1
0.6856 0.684 0.0029 2.00
0.9937 0.992 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5397 0.538 0.0028 2.00
635.0
0.6832 0.680 0.0028 2.00
0.9886 0.985 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

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

factor k , providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i\a%\:///m/j
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %//4_%\\\3?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KZAmN
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 23TM1173
Page: 10of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Pornthippa Tameyakul

()
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

Water Bath
Memmert
WB 22
1505.0053
WAB-01

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,

Nonthaburi 11000

Room No. 303

12 July 2023
12 - 13 July 2023
(26 +£10)°C
(50 +30) %

Khit Ruttanaprapachai

24 July 2023

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
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Equipment : Water Bath Cert. No.: 23TM1173
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2307-00940C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 23LM95 TPA 19 May 2024
2. This 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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 30 47 220
Finished of Calibration 31 50 221
Position : Ret. Std:
S/N.:
1 4803988-006
) 2 4803988-007
5(ref.)
4 3 > 3 4804539-014
i 4 4804539-015
5(ref.) 4804539-016
Front
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Equipment : Water Bath Cert. No.: 23TM1173
Condition As-Received : Used Item Page: 3 0of 3
Reference : 2307-00940C-3
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibl:ation UU.C* uuC* Average* Standa.rfi Reading ( °C ) Uncertainty
point Setting Reading Position
(°C) (°C) &C) 1 2 3 4 5 (ref.) Cx°C)
44.5 44.5 44.5 44.507 44.503 44.498 44.509 44.502 0.15
60.0 60.0 60.0 59.914 59.928 59.912 59.899 59.894 0.15
Calibration | Ninitormity. | Stabllify- | 22 eEde
point Factor
(°C) (°C) (£°C) k
445 0.039 0.023 2
60.0 0.098 0.042 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity.

UucC* :
Note :

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