Water Bath

Used Item
2204-00160C-4

(*) Without Adjustment
Temperature Source

Equipment :
Condition As-Received :
Reference :

Cert. No.: 22TM565
Page.: 3 of 3

Result of Calibration :-
Function of UUC* :

Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44.424 44.409 44.478 44.470 44.581
librati
Ca |b|:a fon Uniformity | Stability Uncertainty Coverage
point Factor
(°C) (°c) (£°C) (£°C) k
44.5 0.22 0.039 0.15 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.

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i_

P

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”{//%//:\\\\\}?
RS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 W ;
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM564

Certificate of Calibration e e
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L414.1410
ID No. : UAE.MIC.007/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory
Received Order : 7 April 2022
Calibration Date : 7 April 2022

Ambient Temperature : (26 £10)°C

Relative Humidity : (50+30) %

Issue Date : 18 April 2022

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 Tc.\‘lingmslu ﬂ’]Uﬂu
9




Equipment : Water Bath Cert. No.: 22TM564
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00160C-5

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 Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
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.
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) (%R.H.) (Volt)
Beginning of Calibration 26 60 220
Finished of Calibration 26 62 220
. Ref. Std.
Position :
ID No.:
1 70RC143
1 2 2 70RC144
4 (=) ; 3 70RC145
4 70RC146
5(ref.) 70RC147
Front

nadslua




Water Bath

Used ltem
2204-00160C-5

(*) Without Adjustment
Temperature Source

Equipment : Cert. No.: 22TM564

Condition As-Received : Page.: 3 of 3

Reference :
Result of Calibration :-
Function of UUC* :

Calibration uuc* uuc* Average* Standard Reading ( °C )

point Setting Reading Position

(°C) (°C) (°C) 1 2 3 4 5 (ref.)

44.5 44.5 44.5 44.498 44.530 44.542 44.635 44.591
Callbljat|on Uniformity | Stability Uncertainty Coverage

point Factor

(°C) (°C) (£°C) (£°C) k

44.5 0.16 0.068 0.15 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.

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-



Calibration Certificate ID
TH2058-096-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak B ]
City: PhraKhanong ~~ Contact: ‘Suwit Chotnok
Zip / Postal: 10260
State / Province: Bangkok

Order Number:

| |
*03324014094*

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS603S8/01 Asset Number: UAE.MIC.008/2553
Serial No.: BOO7010311  Terminal Model: NA -
Building: N/A - . Terminal Serial No.: NIA
Floor: 2 Terminal Asset No.: N/A
Room: _Balance Room (206)
Max. Capacity Readability (d)
I 620 g ’ 0.001 g |
Procedure

Calibration Guideline:
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)

_CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

S T e———r——

As Found (e End: 23.0 °C

Start: 22.8 Start: 49.9 % End: 58.3 %

As Found Calibration Date: 07-Apr-2022 Calibrator:
As Left Calibration Date: NA -
Issue Date: 08-Apr-2022
Approved Signatory:

Software Version: 1.23.0.268 © METTLER TOLEDO Page 1 of &
Report Version: 2.16.13

Form Number: F103C

This is an original document and may not be partially reproduced without the

|
written permission of the issuing calibration laboratory. L ﬂ a']s.l“ ﬂqu ﬂ u
|



Calbraton Certficate 1D METTLER TOLEDO Service

TH2058-096-040722-ACC-TH

Measurement Results

Repeatability
Test Load: 200 g
As Found As Left ’ As Found
[ ot F
‘ 1 ‘ 200.001 g N/A | ¥ hmlet 1 (Test Point)
| | 26d
2 | 200.001 g N/A
= — S w e - o o mer o 10 4d: 2
3 | 200.001 g N/A
_ 4 | 200.001 g N/A ; 3dy
j 5 200.001 g N/A ‘ 2d:
; 6 200.000 g N/A 9 N gl ' 4
| 7 200.001 g N/A o
SRR SO M . S i N—— O)
| 8 200.001 g N/A NSy ()
i 9 200.000 g N/A {
| 10 200.001 g N/A
S S I o I - 8 \ 4
‘ : S
| Standard
Deviation 0.0004 g N/A
7 5
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity

Test Load: 200 g

[ Posion | poround |t B :
1 200.001 g ! N/A 1d 1d
2 200.001 g N/A
3 200.002 g | N/A 1
4 200.002 g N/A
5 200.000 g | N/A od -1d
Maximum
Deviation 0.001g NI As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.0.268 ©METTLER TOLEDO Page 2 of 5

Report Version: 2.16.13 This is an original document and may not be partially reproduced without t|

|
s 1
Form Number: F103C written permission of the issuing calibration laboratory. a ﬂ a’js u ﬂqu Qu



Calibration Certificate 1D
TH2058-096-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
- Reference Value Indication Error of Indication Expanded Uncertainty “
1 0.000 g 0.000 g 0.000 g 1 1.0 mg | 2 ‘
t - —~ - + T
| 2 0.500 g 0.500 g 0.000g ‘ 1.2mg 2
3 1.000 g 1.000 g 0.000g ‘ 1.2mg 2
: 4 50.000 g 50.000 g 0.000g 1.2mg 2
15 100.000 g 100.000 g 0.000g 1.3 mg 2
6 | 150.000 g 150,000 g 0.000 g 15mg 2
7 200.000 g 200.001 g 0.001g 1.6 mg 2
‘ 8 300.001 g 300.001 g 0.000 g 2.0mg 2
9 | 400.001 g 400.001 g 0.000 g 2.5mg 2
| ! S L R
110 | 500.001 g 500.002 g 0.001g | 2.9 mg 2
: 11 : 600.001 g 600.001 g 0.000g 1 3.4 mg 2
6- - oo
“’ As Found
4+
® AsLeft
=
£
c
£ O W i
_§ ol T -7 \‘-53 . il ‘*-\\ For improved legibility of the graphics
E . only increasing measurement points
s are shown and measurement points
g = close to zero are not displayed.
w T
44
0 100 150 200 300 400 500 600

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by mulitiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1.23.0.268
Report Version: 2.16.13
Form Number: F103C

© METTLER TOLEDO Page 3 of 5

tenanslumuqu

This is an original document and may not be partially reproduced without t|

written permission of the issuing calibration laboratory.



Calibration Certificate ID e i
TH20:8-0096—:40722-ACC-TH METTLER TOLEDO h)er\/%ce

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.
Weight Set 1: OIML F1

Weight Set No.: wsss Date of Issue: (08-Juk-2021

Certificate Number: CCM:O137—21-C - Calibration Due Date: 07Ju|2022 B
Weight Set 2: OIML E2

Weight Set No.: Ws80 Date of Issue: Rl

Certificate Number: C208581631 ~_ Calibration Due Date: 14-Aug-2023

Thermo Hygrometer

Equipment No.: INt6t Dateof Issue: M4-dun-2021
Certificate Number: 21H1220  Calibration Due Date: 0f-dun-2022
Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.0.268 © METTLER TOLEDO Page 4 of 5

Report Version: 2,16.13 This is an original document and may not be partially reproduced without the

1
Form Number: F103C written permission of the issuing calibration laboratory. la ﬂ a1slu ﬂ’)u ﬂu



Calibration Certificate ID
TH2058-096-040722-ACC-TH

METTLER TOLED

Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

30-10°/K

Lihearization of Uncertainty Equation

As Found

‘1 0001g | Ui =1.2mg+0.0186 mg/g - R |

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
As Found

Net Indication

] 0.062g ; 1.2mg } 1.9% ‘ N/A ‘
| 0.620 g 12 mg 0.20% N/A |
[ I T - T o B I
| 6.200 g { 1.3 mg | 0.021% N/A ‘w
; 62.000 g ; 2.4mg } 0.0038% : N/A |
| 620.000 g | 13 mg [ 0.0021% i N/A

= ]

E £

> =

£ =

© ©

£ 5

3 . g

5 <

2 2

2 o

2 i

<

_‘\’57 B 75)1)’ h o F,;;) 100 0 ‘J:” oo 7‘\‘ 1
Weighing Range [%)] Readin

As Found As Left

N/A
N/A
N/A
7 N/A

g (9]

Software Version: 1.23.0.268
Report Version: 2.16.13
Form Number: F103C

© METTLER TOLEDO
This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 5 of §
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A Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0087

Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (orID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1 of 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

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

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

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

ulin Aiaesey maTulall $1fin
DKSH Technology Limited

1
2533 OUUAYIN UARNUNIN wanseTaue ngammamuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 tan a']i HAIUAY
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



&= 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

uSin Alatadiay maTuTal 1
DKSH Technology Limited

| |
2358 ke o e 126 wnFsluauay
[ ]

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



&= DKSH

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 »
- \\
-1
-15
1 10 100 1000
X  Errorof indication = Uncert(+) = Uncert(-) Display of balance
----- Lower Acceptance limit -====Upper Acceptance limit Lower Specification
Upper Specification

wnaslauaugu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i%&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”{///\/ﬁg THAILAND
“, w
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Zaime ’
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1121

Page.: 1 of 3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : 807298
ID No.: UAE.MIC.019/2560
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : 301 Room

Received Order : 11 July 2022
Calibration Date : 11 July 2022
Ambient Temperature : (26 £10)°C
Relative Humidity : (50+30) %

Issue Date : 18 July 2022

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‘S* Lvices.
.,ahaaslu AIUAN
9




Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used Iltem Page.: 2 of 3
Reference : 2207-02450C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO03 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 Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44060450 22L.M46 28 Mar 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.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Environmental

Beginning of Calibration 29 49 220

3 GR Finished of Calibration 32 48 220
1 . - Ref. Std.
2 of— Position Description
B ID No.:
\__2 1= [Center of chamber 22-14TC-01
2= Temperature sensor 22-14TC-02
3= Exhaust port 22-14TC-03

l.ﬂiﬁih;ﬂ’l-



Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2207-02450C-7
Result of Calibration :- (*) Without Adjustment
Operating parameter Set : Temperature = 115 °C
Sterilization period = 15 minute
UU.C* UUC.I* N Average* . Stability Press.ure st Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(*Cc) (°C) (°c) (£°C) | (MPa) (£°C) k
116.523
116 116 2 116.566 0.14 0.08 0.90 2
3 116.440
Operating parameter Set : Temperature = 121 C
Sterilization period = 30 minute
UUFI* UU(.I* 3 Average* - Stability Press'ure Unesrtainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(*c) (C) (°C) (£°C) | (MPa) (£°C) k
1 122.503
122 122 2 122.637 0.19 0.12 0.91 2
3 122.558
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 based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.

-00o-

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

N5 lua?

P



DQE Services Co.,Ltd.

SC‘,:; Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 f AN
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

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.

nasluug
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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
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iNStruments  #10/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, e

ACCREDITED
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Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 /’/u/i/,a\\‘\

\\\ CALIBRATION LABORATORY
N
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Certificate No. : HIT-2219-0480

Page : 1 of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HI&39800-02 Serial No.: 04500052101
Tube Heater : 25 Vial Capacity Accuracy:  £2°C
Temperature Range : -10 °C to 160 °C Temperature of Reaction :  150°C
Ambient Temperature : (25+2)°C Relative Humidity : (50+15)% RH
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference:  RE220588
Customer name : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 29 April 2022
Calibrate date : 9 May 2022
Issue date : 10 May 2022
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material

gml"}‘c, HANNA

i
( f Instruments
This certificate was certified only for the instrument we calibrated.

WJ (Thailand) Limites

This result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand).

wnasluug




Certificate No. : HIT-2219-0480

[RIIRNNS

instruments

Page : 2 of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A US37038858 WK2106-154-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | & Uncertainty | Tolerance of | Acceptance
(Vial) (°c) (°C) (°0) UUC (°C) Criteria
25 Vial 150.0 150.2 0.55 2 Pass

Figure: Shows the location of the temperature source.

(1A) (2A) (3A) (4A) (5A)
149.82°C | 149.36°C 149.92°C 149.43°C | 149.83°C
(1B) (2B) (3B) (4B) (5B)
150.45°C | 150.66°C 150.37°C 149.66°C | 150.01°C
(10) (20) (30) (40) (5C)
150.78°C | 151.30°C 151.33°C 149.57°C | 150.52°C
(1D) (2D) (3D) (4D) (5D)
151.12°C | 151.59°C 150.80°C 149.62°C | 149.81°C
(1E) (2E) (3E) (4E) (5E)
150.69°C | 149.58°C 149.60°C 149.24°C | 149.93°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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%.

** End of certificate **

wnaslauaugu




Technology é’ﬁ 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

DKSH Technology Limited U3 Aialadiat inaTulad 91in

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 2533 nyu?{ﬂuw UDNUIIN L UANSETIAU NN 10260
Phone +662 639 7000, Fax +662 333 1026 Tnsenn +662 639 7000 Insdns +662 333 1026

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

Delivering Growth - in Asia and Beyond.




Job No. LSPR2208846 & D KS H

[ Service contract Basic Plan
[ Service contract Performance Plan usen arawy inalulad $iAa

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Issued Date: 10/10/22

Customer: U313 1dulsauwiun uaua uauasings 311e Manufactuer : GBC Scientific Equipment Pty Ltd.

Address : 53/3 vy 3 auuLsIf sinvananudty snawlad Model : SavantAA

UUNYT PUTIauuny3 11000 Serial No A8631

Contract : _ Location : Laboratory

Power on switch and initial status

Instrument Ready #n1usia3aansanlaiu

Preventive Maintenance Remarks

Electrical Voltage

- Main voltage ( power supply check 220V +10V ). ™ O 236.5 VAC
Power indicator light (Replace if faulty). ™ O N/A
Power core (Clean or replace as appropriate). ] Ul N/A

- Fan (Clean or replace filter element as appropriate). 4} U N/A

- Temperature (10 to 35 deg.C) ™ i 25:2.C

- 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). 4| O Ready
- General (Tube and Fitting /Check for leaks). ™ 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 Page 1/4




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

Page 2/4




Job No. LSPR2208846 % D KS H

[0 Service contract Basic Plan

0 Service contract Performance Plan S¥n GAady inalulad sida
Gas Flow. Optimisation Pass Eail Remark
- Bleed gas lines ( Relieve pressure in the spray chamber). 4] O Ready
Ignitor (Ignite the flame several times to check ignition reliability. Replace %] ] Ready
the glow plug if required).
- Extinguish (Check operation). M 3] Ready
- Horizontal movement (Check operation for STD. Spray Chamber). 4} O 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 /Odlc /20’22

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4




Job No. LSPR2208846
[J Service contract Basic Plan

[ Service contract Performance Plan

on

éra DKSH

aaaay inalulad s1da

Performance Verification Specification Actual Value Pass Failed Remarks
1. Wavelength accuracy Cu 324.75 nm +0.2 nm 324.80 nm = [ N/A
\@ptic calibration check) Cs 852.10 nm +0.2 nm 852.17 nm & L 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 <0.5% RSD 019 % 4| O N/A
under air-acetylene flame).

Note:

Date :

Customer

Service Engine

ATOMIC ABSORPTION SPECTROPHOTOMETER

Maintenance Date :

10/0‘5—%/2022
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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 Ll W 4 e

NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

e

Cert. No.: 22TM1185
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 : 14 July 2022
Calibration Date : 15 July 2022
Ambient Temperature : (26 £10)°C
Relative Humidity : (50+£30)%

Issue Date : 27 July 2022

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 0043527




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO03 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 Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental
e R (%RH.)[ (Volt)
L L R 5L g Beginning of Calibration 2 68 224
2 Finished of Calibration | 28 63 223
7 = = Ref. Std.
Position Description
ARG ID No.:
&2___,/ 1= |Center of chamber 20-01TC-01
*— 2 = |Temperature sensor o0 0ATC02
3= |Exhaust port 20-01TC-03

a 1119214




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2207-02500C-7
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature = 120556
Sterilization period = 15 minute
UUF:* UU(':* 5 Average* ' Stability Press.ure UnGertainty. Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°c) (°C) (+°C) |(kglem?)| (+°C) k
1 121.644
120 - 2 121.524 0.82 1.2 1.2 2
3 121.570
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 %.

-o00o-
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WO-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
Phone:

PerkinElmer Phone:

Recertification Due:
Date Last Certified:

Visit Number:

12

Months

September 9, 2023

January 14, 2021

1 of 1

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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Perkin

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

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

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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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 Dl W - Al
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Lyof

)

Cert. No.: 22TM1184
Page.: 1 of 3

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 : 14 July 2022
Calibration Date : 15 July 2022
Ambient Temperature : (26 +£10) °C
Relative Humidity : (50+30) %

Issue Date : 27 July 2022

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 0043524




Equipment : Incubator Cert. No.: 22TM1184
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-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 Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
| Beginning Finished
E a7 Temp. (°F3 ) 23 22
oA REL.Humid. ( % ) 67 66
4 < - (ref.? AC Supply ( Volt ) 223 224
Q
i S E 4 $ Position : pef ol
" | j 7 [ IZ ID No.:
V| 2T, T % ﬁ e 1RTD-2/1
R 2 1RTD-2/2
TTOCREWE T 3 22-01RTD-03
Probe Installation Details : Dimension of Chamber : s 1RTD-2/4
a= 50  om L 0.40 i 5 1RTD-2/5
A T e W= 0ir 6 1RTD-2/6
c= 50 cm = 0.48 = 7 1RTD-2/7
Capacity = 0.11 m? 8 (BT
9 (ref.) 1RTD-2/9

a 1119006




Equipment : Incubator Cert. No.: 22TM1184

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2207-02500C-4

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uncartainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (°C) (°c) (£°C) (°C) (°Cc) (£°C) k
35.0 35.0 35.0 0.035 0.55 0.63 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.100 34.653 35.131 34.871 35.067 34.888 35.092 35.235 35.170

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁ/ﬁﬁ

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7\
AN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Tt I
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CHO415
Page.: 10f3

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 :

Issue Date :

Spectrophotometer
Hach
DR 3900

1988383

Used Item

14 July 2022

14 July 2022
2207-02500C-11

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

Room No. 304

(27.5-27.2)°C (On-Site)
(53.2-53.8)% (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

27 July 2022

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 0043531




Cert. No.: 22CHO0415

Page: 2of 3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 8331 86623 08 Sep 2022
2. Wavelength Standard set 14536 89302 19 Jan 2023
3. Wavelength Standard set 14537 89303 19 Jan 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) (xnm) k

418.40 418 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.66 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00

a 1119206




Cert. No.: 22CHO415

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 0.0028 2.00
0.5723 0.571 0.0034 2.00
420.0
0.7522 0.750 0.0031 2.00
1.0907 1.089 0.0033 2.00
Zero 0.000 0.0028 2.00
0.5616 0.560 0.0034 2.00
440.0
0.7345 0.732 0.0032 2.00
1.0646 1.063 0.0034 2.00
Zero 0.000 0.0028 2.00
0.5118 0.513 0.0034 2.00
465.0
0.6773 0.678 0.0031 2.00
0.9809 0.983 0.0034 2.00
Zero 0.000 0.0028 2.00
sie 0.5228 0.522 0.0030 2.00
j 0.6861 0.684 0.0030 2.00
0.9941 0.992 0.0031 2.00
Zero 0.000 0.0028 2.00
0.5546 0.552 0.0029 2.00
590.0
0.7159 0.714 0.0032 2.00
1.0369 1.032 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5401 0.538 0.0029 2.00
635.0
0.6835 0.681 0.0030 2.00
0.9889 0.987 0.0031 2.00
Remark

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

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

factor k , providing a level of confidence of approximately 95 %.

-000-
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %72 \3 :
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TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1183
Page.: 1 of 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WB22

Serial No. : 1505.0053

ID No. : WAB-01

Submitted by : Environment & Laboratory Co.,Ltd.

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

Location : Room No. 303
Received Order : 14 July 2022
Calibration Date : 14 - 15 July 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30) %

Issue Date : 27 July 2022

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 0043523




Equipment : Water Bath Cert. No.: 22TM1183
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2207-02500C-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 Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 221 M78/1 12 May 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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) (%R.H.) ( Volt )
Beginning of Calibration 31 45 219
Finished of Calibration 30 52 218
=, Ref. Std.
Position :
S/N.:
1 4803988-006
1 2 2 4803988-007
5(ref.)
4 3 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front

a 1119008




Equipment : Water Bath Cert. No.: 22TM1183

Condition As-Received : Used Item Page.: 3 of 3
Reference : 2207-02500C-3
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) (°C2) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44.514 44.511 44.517 44.498 44.519
60.0 60.0 60.0 60.015 60.009 60.009 59.982 59.991
Callbratlon| « ) Leoiity | Stability: |Uneeraintyl o ase
point Factor
(°C) (°C) (£°C) (£°C) k
44.5 0.047 0.028 0.15 2
60.0 0.073 0.035 0.15 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.

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-

a 1119007
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Analyzer Performance Test

Calibrated Date: 08 July 2022

Instruments Information

Analyzer Type: Methane-NMHC Analyzer Manufacturer Thermo Environmental
Model: 55C S/N: 0909235264
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 181.0 PPM
S/N: 705 Propane 180.7 PPM
ZERO AIR Genearator APl Model 701 Cylinder EB0123130
SIN: 1924 Expire Date: 3 Oct, 2027
Environment: Temperature__ 25 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppm) (ppm) (ppm) (ppm) (ppm) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -1.1
NMHC 0.1 0.0 0.1 17.8 18.0 -1.1
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppm) (ppm) (ppm) (ppm) (ppm) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.8
o 18 18.0
£ 16 4“/
g ~
§ 12 // —e— After
5 10
g 8 ---m--- Before
©
£ 6
4
2 0.1
0
0.09-0 18.0
THC Reference Value (ppb)
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CERTIFICATE OF CALIBRATION

Certificate No.: C0-1908005/22 Page 1| oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 ID No. WWL 0068
Description Range : 0 - 14 pH, Resolution : 0.01 pH
Environmental Conditions Ambient Temperature: (20+2)°C
Relative Humidity: (50£10)%
Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 19 August 2022
Calibration Date 19 August 2022
Date of Issue 22 August 2022

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Thai Heart Calibration Co., Ltd.

FE-169 REV.02 02/24/21
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Certificate No.:  C0-1908005/22 Page 2 oftotal 4 pages

Reference Method:

- The calibration method used was CP-178 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard:

Type pH Value Lot No. Due Date Traceability
4.01 081020 Jan. 22,2023
pH Standard Solution 7.01 020221 Jan. 18,2023 NIMT
10.00 091020 Feb. 7, 2023
Type Model Serial No. Certificate No. Due Date Traceability
Documenting Process 753 3101007 | 10-0804001/22 |  Apr.7,2023
Calibrator
Digital Thermometer | . ... | 1709138/ THE
igital Thermometer )
with Sensor 1523 /5622 4605984-005 10-1006004/22 Jun. 9, 2023

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH) pH mV (£mV)
177.48 4.00 4.01 - 1774 B 0.060
0.00 7.00 7.00 0.0 0.060
-177.48 10.00 10.01 -177.4 0.060

UUC : Unit Under Calibration
Note:  Adjust Curve to simulate pH (4,7,10)

Calibrated by
FE-169




STHC

Calibration Services

Certificate No.:  C0-1908005/22

Measurement Results (Cont.):

2. Calibration of pH Electrode (Serial No.: 3322791)
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Page 3 of total

pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV) (+pH)
4.01 4.01 185.9 0.013
7.01 7.01 9.3 0.013
10.00 1001 -164.9 0.013

Note:  Adjust Curve to Buffer Solution pH  (4,7,10)
Temperature stability of micro bath : 25 £ 0.2°C

e

ANAB

ACCREDITED

CALIERATION MBGRATOHY
AC-2695

4 pages

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

FE-169

Calibrated by
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Certificate No.: C0-1908005/22 Page 4 oftotal 4 pages
Reference Method:

- The calibration method used was CP-096 based on an in-house method.

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (ST Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
Thermometer Readout 1529-R B7C853 10-1011001/21 | Nov. 10, 2022 THC
P]at?ﬁe“;i?:‘estt:r’m 5626 4854 C0A30047 | Oct. 22,2023 FLUKE
© Liquid Bath XORTS-40A XO111019 [10-0306002/21 | Jun.3,2023 |  THC
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A.
Measurement Results: ( X)) Without Adjustment
Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)
];r;lpr?: r(‘:‘::;:‘) Standard Reading (°C) | UUC Reading (°C) Correction (°C) Uncertainty (£ °C)
120 22.00 22.0 0.00 0.060
120 25.00 25.0 000 0.060
120 2800 | 280 000 | 0060

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by
FE-169
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CERTIFICATE OF CALIBRATION

Certificate No.: C0-2007006/22 Page 1 oftotal 2 pages

Customer WATER ANALYSIS CENTER CO,, LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment Conductivity Meter
Manufacturer EUTECH Model CON 2700
Serial No. 2657889 ID No. WWL 0136
Description -
Environmental Conditions Ambient Temperature: 20+ 2)°C
Relative Humidity: (50£10) %
Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 20 July 2022
Calibration Date 20 July 2022
21 July 2022

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Thai Heart Calibration Co., Ltd.
FE-169

REV.02 02/24/21
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Certificate No.:  C0-2007006/22 Page 2 oftotal 2 pages

Reference Method:
- The calibration method used was CP-177 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard :

Meterial Batch Value Lot Number . Due Date Traceability
. , 151.1 uS/em S211008031 Jan. 18, 2023 )
Conductivity Standard Solution T SCP Science
1.421 mS/cm S220112015 May 16, 2023
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- SCP Science.

Measurement Results:

Conductwlty- Standard Measured Value Correction Uncertainty ( =)
Solution
151.1 pS/em 150.9 pS/em 0.2 pS/em 1.5 uS/cm
1.421 mS/em 1.423 mS/cm -0.002 mS/cm 0.0052 mS/cm

Note:  Adjustment points: 151.1uS/cm 1.421mS/em

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k= 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by
FE-169




929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suaniuang, Suanluang, Bangkok 10250

Head Office ; Tel. 02-319-9994 ext.1 Fax.02-318-4961 E-mail : atsc@automation.co.th

Rayong Branch : 1/15 Huaypong Rd., A. Muang, Rayong 21150 Tel. 038-692-152 Fax. 038-692-345
Lamphun Branch : 122/5 M.4, T.Ban Klang, A.Muang, Lamphun 51000 Tel/Fax. 053-581-876
website : www.automation.co.th

SV 212001/2021 Cert. No. WAC-065
Page 1 of 2

CERTIFICATE OF CALIBRATION

Instrument : DO Meter Machine : -
Model : DO-31P Location : -
Serial No. : 780065

Manufacturer : TOA-DKK
Measuring Range :  0.00 ~20.00 mg/1

Customer : Water Analysis Center Co.,Ltd.
1/94 Moo.5 T.Kanham, A.U-Thai
Ayutthaya 13210 Thailand

Date Of Received : 03/12/2021
Date Of Calibration : 03/12/2021

Ambient Condition : Temperature 24 °C
Humidity 47 % RH

Calibrated By :

Approved By :

Date Of Issue: 03/12/2021

This Certificate may not be reproduced other than in full, except with
the prior written approval of the head of the industrial instruments
calibration center.



Instrument : DO Meter Cert. No. WAC-065
Model : DO-31P Page 2 of 2
Serial No. : 780065

Calibrate Procedure

O This instrument was calibrated by comparison with standard solution (PH/ORP)
O This instrument was calibrated by comparison with scattering plate value (Turbidity)
[ This instrument was calibrated by comparison with conductivity (Conductivity)

I This instrument was calibrated by comparison with Sodium sulfite anhydrous (DO)
Condition of this result of calibration

1). Reference Standard Solution

Standard Lot No Batch. Cert. No. Due Date
Sodium Sulfite Power 1.06657.0500 K52300357 - 31 Mar 2022

2). Traceability This certification is traceable to
M Merck KGaA 64271 Darmstadt
O DKK Corporation

Result Of Calibration
Standard Solution Before Adjust | After Adjust
(mg/1) at 26.0°C Indicator Error Indicator Error
Zero ! 0.00 | 0.10 +0.10 0.00 -
Span ' 7.99 8.21 +0.22 7.99 -

DO Electrode No. OE270AA(S) S/N 111F0029

Calibrated By
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Master Calibration Co.,Ltd.

L “‘x‘ —y A= = = 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

MASTER CALIBRATION CO.,LTD. Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com
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Certificate No.: MC 2207678 Page 1 of 3
Ofa0)

Customer - Water Analysis Center Co., Ltd. %‘rﬁ‘ o'y

T

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. » 22-1601 Received Date  : 12 July 2022

Description . Refrigerator

Manufacturer : SANDENINTERCOOL Model : SEC-1500SBD

Serial No. : SEC1500201A-0708-00304 1ID. No. : WWL0038

Marking . Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2207678 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures".
Location of Calibration . Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 25.8 to 27.5) °C
Relative Humidity : ( 48.8 t0 52.2) %
Date of Calibration 12 July 2022 Date of Issue : 19 July 2022

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]



Certificate No.: MC 2207678

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
Tel. : (02) 274 2978-9, {02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

The Reference Standard :
Description Certificate No. Serial No. Due date

Data Acquisition/Switch Unit MC 2114432 MY44096104 20 December 2022
With Thermocouple Type " T " ID. No.2/1 to 2/9

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.

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. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

SENSOor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
4= 7z
T 5 &1 S Overall Ambient Temperature around the Chamber veriation : 3.4 °C
#3 # |
‘ ‘ 3 1'7! e Overall Line Voltage variation: 0.1 'V
| 1
1 . -
| ta ‘ Chamber Size (W*H*D) : 171 em x 157 cm x 60 cm
% ) ¢ )
e W B "
L“;___'/Z__—_
v =

W

Figure 1 : Sensar Installation Location

[MCF-Q-077 ; Rev.6 : Date : 22/04/2021]



oz == 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
A W
ommn 4 Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com
Certificate No.: MC 2207678 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temperature
C) #1 #2 #3 #4 #5 #6 #7 #8 Ref. #9 =°C)
2.5 3.5 3.6 3.7 3.5 3.6 3.4 34 3.3 3.4 1.1

Chamber Characterization Result

Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation

O °C) =0 °C) (°C)

| 2.0 2.5 1.5 0.6 3.1

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

factor k& = 2, providing a level of confidence of approximately 95 %.

This report will certify of the calibrated equipment only.

End of Certificate

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]}



Master Calibration Co.,Ltd.
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MASTER CALIBRATION CO.,LTD. Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

‘Website : www.mastercalibration.com E-mail ; calibrate@mastercalibration.com
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Certificate No.: MC 2203933 Page 1 of 3
‘rd
LR
Customer . Water Analysis Center Co., Ltd. [Cﬁ*
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Reference Job No. 1 22-0740 Received Date  : 24 March 2022
Description © Oven
Manufacturer . Memmert Model : UF260
Serial No. . B620.0814 ID. No. : WWL0212
Marking : Additionally for the purpose of identification by this laboratory a label marked
with this certificate number ( MC 2203933 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-033 this method is reference to

Location.of Calibration

Environmental Conditions

Date of Calibration

TLAS G-20 "Temperature Controlled Enclosures".

. Water Analysis Center Co., Ltd. ; Laboratory.

Ambient Temperature : ( 30.5 t0 32.6 ) °C
Relative Humidity : (56.2t061.2) %

;24 March 2022 -Date of Issue : 28 March 2022

The uncertainties are for a confidence probablhty of approxxmately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd. -

[MCF-Q-077 ; Rev.6 ; Date « 22/04/2021]



547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
MCA L Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2203933 Page 2 of 3

The Reference Standard :
Description Certificate No. Serial No. Due date

Data Acquisition/Switch Unit MC 2106035 93000641 8 August 2022
With Thermocouple Type " T " ID. No.30/1 to 30/9

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.
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. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
SENsor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
A7
el |
# A7 | o Chamber
g | 2 s Overall Ambient Temperature around the Chamber veriation: 1.1 °C
Be—o e Overall Line Voltage variation: 0.2 V
|
H EHQ Chamber Size (W*H*D) : 65cmx 80 cmx50cm

w

Figure 1 : Scnsor Installation Location

{MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]



547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MCAL

MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2203933 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temperature 4
(] #1 #2 #3 #4 #5 #6 #7 #8 Ref. #9 (=°C)
104.0 103.9 103.9 103.9 104.1 104.3 104.2 104.2 104.1 104.0 0.67
180.0 179.3 179.3 179.3 179.5 180.1 180.3 180.5 180.4 180.1 0.99
Chamber Characterization Result
Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
(&) (°C) &0 °C) 0
104.0 104.0 0.27 0.45 0.92
180.0 180.0 0.29 1.00 1.65

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

factor k& = 2, providing a level of confidence of approximately 95 %.

This report will certify of the calibrated equipment only.

End of Certificate

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]



SPC Calibration Center S%RT

Part of DKSH Group
\\\\"l”ll
i'a%m Certificate of Calibration
”//,' ﬂ\\\ &
vt NS(TISITIS‘IWZS
Equipment: Balance Certificate No.: C01221685
Model: BL210S Issued Date: 08 June 2022
Serial No. (or ID.): 15808131 (WWL 0022) Job No.: KSPR2206906
Manufacturer: Sartorius Page: 10of 2
Condition: In condition
Customer: Water Analysis Center Co., Ltd.
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Environment Condition:  Temperature 27 °C + 05°C
Humidity 42 %RH + 4.7 %RH
Calibration Place: Water Analysis Center Co., Ltd. ( VaILASaN )
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
cowaensy: [
Callibration Date: 08 June 2022
The Method used: In-house method, SPCC-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02220794

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

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 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, callbrated or sampled. The report shall
not be reproduced except in full without approval of SPC RT Co., Ltd.

uhin 1oaid 81 R dfa

SPC RT CO., LTD.

fw7f 00003 1184 Youa¥sossumida 57 ouuAYIN 1011 UPIHUNTN WARSEITUL NYIAMIUAS 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchok, Phrokhenong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: Info.epec@spo-rt.com  Website: www.Spc-t.com SPCC-FM-C01-12: 05 Apr 2022



SPC Calibration Center S%RT

Part of DKSH Group
Certificate No.: C01221685 Page: 2 of 2

Calibration Results:
Without Adjustment
Eccentric Emror: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Rl = R = Hﬁt Nominal Test Value 100 (9)
@/@ }®/\_© Reference Points (g)
. @9 @’“‘_@j A B c D E
:;I ]_%_ '_E:;f\#— - 0.0001 0.0001 | -0.0002 | -0.0002
Repeatabliity: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Error of indication from nominal or conventional mass valus., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(@) @ (9 ) (9) ‘
1 0.99998 1.0000 0.0000 0.000097 2.02
2 1.99999 2.0000 0.0000 0.000098 2.02
5 5.00000 5.0000 0.0000 0.000099 2.02
10 10.00002 10.0000 0.0000 0.00010 2.02
20 19.99995 20.0000 0.0000 0.00011 2.01
50 50.00002 50.0000 0.0000 0.00012 2.01
70 69.99997 70.0000 0.0000 0.00015 2.00
100 100.00007 100.0001 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00020 2.00
150 150.00009 150.0002 0.0001 0.00023 2.00
200 199.99993 200.0003 0.0004 0.00029 2.00
The End of Certificate

uhin 1eaid 81T $1fa

SPC RT CO., LTD.

AR 00003 1194 qeurdsessudBa 57 AUUAREIN 101/1 WYIIUNNTTIN ITAWSEIVIG NTIMWIMIURS 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchok, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: O 2185 4424 E-mall: Info.spcc@epe-rt.com Webshe: www.spo-rl.com SPCC-FM-C01-12; 05 Apr 2022




| @9 ) BaraScientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road o
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax : 02-6375496-7

Bara Scientific www.barascientific.com

Saolution of Success

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

ID No.

Date of receipt
Date of calibration
Date of issue

Customer name

Address

Temperature
Humidity

Equipment condition

Calibration Location

Calibration Procedure

Traceability

Calibrated by

Number of Page(s) 10f3
BSCC-UV-149/22
UV/Nis Spectrophotometer
Uv-1800
Shimadzu
A11635405598CD
WWL0082
29 April 2022
29 April 2022
6 May 2022
Water Analysis Center Co., Ltd.
1/94 Moo 5 ,T.Kantham, A.Uthai, Ayutthaya 13210
(29.9-31.8) °C (On site)
(48.7-52.6) %RH (On site)
Good Operation
Laboratory Room Water Analysis Center
In-house method WI-UV-702-01 based on ASTM E275-01
Wavelength Accuracy is traceable to certificate No. 95917 and 95918
Photometric Accuracy is traceable to certificate No. 95924 and 95937
Stray Light is traceable to certificate No. 95908

The above certificate are traceble to S| unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Mr.Waruth Janphung

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced

except in full, without written approval of the Bara Scientific Co., Lid.

FM-UV-708-02 Rev.01 (23/01/63)




Bara Smentlflc

Solution of Success

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road

Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax : 02-6375496-7

www.barascientific.com

A'IHIII\“\

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No.

Calibration Results:
1.Wavelength Accuracy

BSCC-UV-149/22

Number of Page(s) 20of 3

Certified
UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
360.89 360.86 -0.03 0.18
418.53 418.72 0.19 0.18
445.82 446.51 0.69 0.18
453.67 453.56 -0.11 0.18
459.99 459.81 -0.18 0.18
638.00 638.17 0.17 0.18
431.22 431.52 0.30 0.18
513.39 513.60 0.21 0.18
528.90 528.80 -0.10 0.18
572.99 576.13 3.14 0.18
585.25 585.30 0.04 0.18
684.50 684.68 0.18 0.18
741.02 741.22 0.20 0.18
879.41 879.30 -0.11 0.18
2.Photometric Accuracy (UV)
Wiaelength R Uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 CNR CNR CNR CNR
CNR CNR CNR CNR
257 CNR CNR CNR CNR
CNR CNR CNR CNR
313 CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0000 0.0000 0.0075
0.6429 0.6404 -0.0025 0.0075

~_*CNR = Customer not request
The above results are valid excluswely for the calibrated |tem(s} as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.




’ Bara Scientific Co., Ltd.
y 968 U Chu Liang Buitding Fioor7 Rama4 Road !
:’ / Silom Bangrak Bangkok Thailand 10500 v

Tel : 02-6324300 Fax:02-6375496-7

Bara Scientific www.barascientific.com NSC-TISLTIS 17025
Solution of Success CALIBRATION 0208

Certificate of Calibration

Certificate No. BSCC-UV-149/22 Number of Page(s) 30f3
Calibration Results:

3.Photometric Accuracy (Visible)

Wavelength Certified N
(nm) Absorbance (A) UucC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
4200 0.5783 0.5806 ~0.0023 - 0.0042
0.7628 0.7650 0.0022 0.0042
1.0206 1.0245 0.0039 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5621 0.5635 0.0014 0.0042
0.7455 0.7466 0.0011 0.0042
0.9985 1.0007 0.0022 0.0042
00000 0.0000 0.0000 0.0042
465.0 0.5227 0.5240 0.0013 0.0042
0.6880 0.6895 0.0015 0.0042
0.9487 0.9508 0.0021 0.0042
. 0.0000 0.0000 _0.0000 0.0042
546.1 0.5207 0.5205 -0.0002 0.0042
- 0.6973 0.6966 -0.0007 0.0042
0.9959 0.9955 -0.0004 0.0042
0.0000 0.0000 00000 | 0.0042
590.0 0.5544 0.5536 -0.0008 0.0042
07253 0.7240 | -0.0013 0.0042
1.0942 1.0924 -0.0018 0.0042
0.0000 0.0000 0.0000 0.0042
635.0 0.5616 0.5609 -0.0007 0.0042 |
0.6927 0.6915 -0.0012_ | 0.0042 N
1.0881 1.0869 -0.0012 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.960.11nm 199.31 0.9668 2.0147

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

1
The measurement uncertainty is base on a standard uncertainty muitiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.

***End of Certificate***

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Lid.

FM-UV-708-02 Rev.01 (23/01/63)



DE——am  1i3HN Inegln ifia THAT UNIQUE CO., LTD.

Ill' 80-82 auudszeBillas wvianyunsnu vanssuas aganwa 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakom, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawar@ihaiunique.com. Website @ www.thaiunique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: /7 24OFS ))’ AA 07”/7 073

Customer:  4J)- PSK 0‘@ STY 4'(] PAN.
Date: 107)7” 9 2
Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

XN

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Furnace, Clean work head , electrode and shroud A/ / .A

Furnace, Clean PSD and PSD tray N /ﬁ
Furnace, Check water pressure N /,A
Check drain tube

Check exhaust system

Check gas pressure sensor interlock
Check and all gas hoses for SpectrAA
Clean computer control

Optics

Inspect/Replace that external optics surfaces

8 BEHE @EE@EE000

Flame, Check D2 lamp is work

1/2



13t Inegin difia  THAI UNIQUE CO., LTD.

ey
Lol
l' 80-82 auntlszyBlflas wviwagunsnmn wanssuas pzanwt 10200

80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200
Tel. (-2629-0191-6, 0-2280-1787, Fax. (-2280-1738, E-mail : thawatt@thaiunigue.com, Website © www thaiunique.com

Electronics
d Check power supply voltage

g{( Check cables and connectors
O

Check/Clean all boards in the instrument

Furnace, Check camera and align**  V [A

**Option for Graphite Zeeman only

Mechany
Flame, Check the burner adjuster

D Furnace, Check PSD accessories N l A
Analytical performance
Clear the sample compartment
d Flame, Check uptake rate form 7.2-10.6 mL per minute =_Q5 mL./min
E( Test Photometric noise, STDV = Q‘Oooi Abs (should be < 0.00050 Abs)
E( Flame, Test high solids nebulizer setting use
-Air/acet Cu5ppm=_0.97  Abs, and Precision
(%RSD)= _0 é{ % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm = _ Abs, and Precision
(%RSD)=  %(should be > 0.3Abs and < 0.5% RSD)
| Fumace, Characteristic mass and sensitivity Cu25ppb=__ Abs,and A/ } A
Precision (%RSD)= % (should be > 0.15 Abs and < 4.0% RSD)

272
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SVD Results Report

VARIAN

Report ID.1 Diagnostic Start Time:10/2/2022 11:56:32 Diagnostic End Time:10/2/2022 12:36:59

Customer: Water Analysis Center Co., Ltd. Service Engineer: Suriya Nacharoen

Address: Ayuthaya

Contact Details: Kanifsaya

Configuration:
Serial Number: AA0911M073 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: Faise Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.12
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 181
Boot Block Version: 2.02
EEPROM Data:
Instrument Run Hours: 29533.551 D2 Run Hours: 4026.533
Zero Wavelength Offset: -18.735 D2 Serial Number: not set!
] D2 Install Date: 1/1/1970
Mono Correction: -0.360 D2 Original Intensity: 1.000
Flame Hours: 7417.833 D2 Last Intensity: 678.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Resulit:
R . . “
eport Generated At:  10/2/2022 12:39:54 1 SVD Resuits Report M




Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

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

12.00V Rail 10.80 12.20 13.20

-12.00V Rail -13.20 -12.00 -10.80

5.00V Rail 450 5.10 5.50
310.00V Rail 279.00 318.00 341.00

Report Generated At: 10/2/2022 12:39:55 2 SVD Results Report @



Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:
'X' Lamp Screw "Y' Lamp Screw
Sample Peak: 0.756 Sample Peak: 0.816
SN /N
b ’ hY
v "\“-I Vi N
80% Sarbl ‘ 80% Sarpbl
Peak Mark: ! 0.756 | ~ Peak Mark: 0.816 "n,h
/ \ 4 \
/ Upper Limit: ) 7 Upper Limit: e
1.201 | 1.080
Ref Pt 1: Ref Pt 2: Ref Pt 1: Ref Pt 2:
1.122 1124 i 1.010 1.004
Lower Limit: Lower Limit:
1.044 |
i
X Lamp Screw Result: -asfsed Y Lamp Screw Result: [ =F1000 0

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alighment: |

[Performed

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

Zero Order -0.10 0.00 0.10 Passed

First Order 324.45 324.74 32515 Passed
Second Order 649.23 649.56 649.97 Passed

Report Generated At: 10/2/2022 12:39:55 3 SVD Results Report



Wavelength Repeatability:

Lamp Used: Copper Lamp Current(mA): 4
Peak Used(nm): 324.75C Slit Width(nm): 0.2
Connected to Socket: 3 Slit Height: Normal

Lamp Alignment: [JZ

Lower Limit(nm) 324.759 324.879 Upper Limit(nm)

(Approach from Zero Order) (Approach from end)
Sample 1: 324.819 Sample 2: 324.811
Sample 3: 324.819 Sample 4: 324.811
Sample 5: 324.815 Sample 6: 324.811
Sample 7: 324.819 Sample 8: 324.815
Sample 9: 324.819 Sample 10: 324.819

Mean: 324.816 Standard Deviation: 0.004

. =
Result: ass m

Report Generated At:  10/2/2022 12:39:55 4 SVD Results Report S§m
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Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 248 297
S1 156 165 191
s2 271 293 332
S3 474 504 579
sS4 825 904 1008
S5 1435 1510 1754
S6 2498 2711 3053
s7 4347 4658 5313
Interlocks:

Burner Fitted:

N20O Burner Fitted:

Flame Shield Closed:

Gas Control Fitted:

{Untested |

Pressure Release Bung Fitted: [ 5T
Liquid Trap Fitted: |7 EE

Flame Detect: [lEEEN
GCU Active:

Oxidant Pressure:

Oxidant Changeover: [\ETEN

Ignition:

Report Generated At: 10/2/2022 12:39:55

SVD Resuits Repon‘



Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected
Lamp 2: Uncoded Lamp/Not Connected
Lamp 3: 14 - Copper (Cu)

Lamp 4: Uncoded Lamp/Not Connected

Lamp 5: Not Supported
Lamp 6: Not Supported
Lamp 7: Not Supported
Lamp 8: Not Supported

GTA Temperature Monitoring:

Notes:

C22028U09_1
PM 10 Feb 2022

Signatures:

Report Generated At: 10/2/2022 12:39:55

o 0
SVD Results Report
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.' 80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail ; thawat@thaiunique.com, Website : www ihaiunigue.com
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PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: 24?'2‘_ Aijl_ M ¢/ 2525 00 L,L
Customer : ;JH 2INTW L PN,
Date: _QQM 22

Safety
Flame, Inspegt/replace o-ring nebulizer, spray chamber and burner N / A
Flame, Clean nebulizer, spray chamber and burner I, /. A
Flame, Check liquid trap interlock, burner interlock, pressure relief bung . /V7/ A
interlock and shield interlock

Fumace, Clean work head , electrode and shroud

Fumace, Clean PSD and PSD tray

Furnace, Check water pressure W / A
Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control ,
Optics

Inspect/Replace that external optics surfaces

Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
497 (should be < 64% or < 380V)

0 NEE HOEEREEEE 00O

Flame, Check D2 lamp is work N / A

172 FR-SV-053 Rev. 05

ot
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mm—an o i5im Inegla difin THAI UNIQUE CO., LTD.

80-82 auutlsznifine uvranagunsny LwanszuRs n3anwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakom, Banglok 10200

L

Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatu@thaiunique.com, Website : www thaivnique.com

Electronics
? Check power supply voltage
Check cables and connectors
? Check/Clean all boards in the instrument
Furnace, Check camera and align**

**Option for Graphite Zeeman only
Mechanisms
O Flame, Check the burmer adjuster N / A
J Furnace, Check PSD accessories
Analytical pérformance
Clear the sample compartment
D Flame, Check uptake rate form 7.2-10.6 mL per minute = __mL/min v N / A
E( Test Photometric noise, STDV = 0-000 | Abs (should be < 0.00050 Abs)
[0  Flame, Test high solids nebulizer setting use N / A
-Air/acet Cu S ppm= Abs, and Precision
(%RSD)= % (should be > 0.55Abs and < 0.5% RSD)
or
-N20/Acet Cusppm= Abs, and Precision
m/ (%RSD)= %(should be > 0.3Abs and < 0.5% RSD)
Fumace, Characteristic mass and sensitivity Cu 25 ppb = ) 2_ g ~ Abs, and
Precision (%RSD)= £. C,.’ % (should be > 0.15 Abs and < 4.0% RSD) »

&

SIGN :

Engineer

*

272 FR-8%-053 Rev. 05
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MEGAFIL CO.. LTD.

99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail : megafil.group@gmail.com

Page 1 of 6

Certificate No. : MO01075/22

Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

Customer Address:  1/94 Moo 5 T.Kanharm, A.U-Thai,

Phra Nakhon Si Ayutthaya 13210

Equipment : Biological Safety Cabinet Class I Type A2
Manufactorer : Microtech

Model : V6-T

Serial No : 0972

ID No. : WWL0084

Were in accordance with 1 EN12469 1 NsF49 [1 Manufacturer’s specification

Test Date : 23/09/2022

Due Date : 23/09/2023 or after HEPA filters are replaced or unit is moved

This calibration certificate documents the traceability to national standards, which realize the unit of measurement according to

the International System of Units (SI).

This certificate may not be reproduced other than in full except with the prioer written approval of the Megafil Company Limited.

Megafil Co.,Ltd. MG-FM-7.8-001, ROO (01/07/19)



MEGAFIL CO..LTD.

e g a fi 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
= www.megafil.co.th E-mail : megafil.group@gmail.com
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Procedure Used : . European Standard EN12469 : 2000 has the status of British Standard,
Biotechnology Performance criteria for microbiological safety cabinets.
NSF International Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet : Design, Construction, Performance and Field Certification,
Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

Grid Spaci Grid Spaci Probe height
No. of Rows No. of Readings pacing rid Spacing

Front-Back Side-Side Above sash
2 8 1/4,3/4 1/8,3/8 100mm
Measurement Data.
0.36 0.42 0.43 0.41
0.40 0.34 0.34 0.33

Average velocity 038 m/s (75 FPM.) Velocity range 025050 m/s ( 49-93 FPM.)

Uniformity( EN: +/-20%avg.) 0.30-046 m/s ( 60-90 FPM.)
Supply filter dimension 24x72  (inch x inch) Supply filter area 10.69 SQFT

Downflow volume (Q) 802 CFM.

Result Summary M Pass ] Fail

Equipment used : Thermo Anemometer  Model 425 S/N: 02623979 Calibration date : 14/07/2022
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2. Inflow velocity test.

Select method. : [] pim [V Exhaust velocity. [ 1 MFG's Specifications
PO R T 1 ,
053 | 047 0.48 [ 050 ' 051
— e i et W 1 - oree w T — - - - e v, ere———— - w———
057 | 046 ! 0.52 [ 053 0.50 |
054 057 | 055 ! 052 | 05 |
- . - — :‘. e —u—-.,?r,-—. - -—.?.’-.- — -—-‘wr-w—- .........
. 053 051 . 057 ! 054 0.51
0.51 0.48 0.53 0.55 ' 056
Average Inflow velocity 0.44 m/s (86 FPM.) Velacity range 20.40 m/s (=79 FPM.)
Inflow dimension 8x72  (inch x inch) Inflow area 4.00 SQ.FT
Inflow volume(Q) 344 CFM
Result Summary IZI Pass [ Fail
Adjustments Required [l Fan Speed ] Damper

Equipment used : Thermo Anemometer Model 425 S/N: 02623979 Calibration date : 14/07/2022

3. HEPA filter leak test.

Measurement Data
PAO Upstream Measured leak
HEPA Filter Specification .
Conc.(calculated) penetration
Supply HEPA Filter 18 ug/l.  <0.003% <0.003%
Exhaust HEPA Filter 13 pg/l.  <0.003% <0.003%

Megafil Co.,Ltd.

MG-FM-7.8-001, R0O (01/07/19)
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Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
Result Summary IZ[ Pass ] Fail
Equipment used : Aerosol Photometer Meodel 21 S/N : 26468 Calibration date  14/07/2022
Equipment used : Smoke Generator Model TDA-6D S/N: 26530
4. Airflow smoke patterns test
Measurement Information
I. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the

centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening,

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)
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Result Summary
Downflow Pattern test %} Accept L] Non-Conforming
View screen retention test |Zl Accept O~ on-Conforming
Work opening edge retention test m Accept | Non-Conforming
Sash/window seal test IZ[ Accept ] Non-Conforming
5. Site installation
Sash Alarm. ] Pass [] Fail M wia
Interlock System. [J Pass [] Fail IZ[ N/A
Exhaust System Performance D Pass E] Fail |Z[ N/A

Remark / Recommendation

L. ) 1l A vet 73 &
32U Site installation Jailinsasrvaey iiipenag lufivenduil

6. Tlumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface.

Lux

620 965 938 561

867 1446 1492 768

Remark :

Megafil Co.,Ltd. MG-FM-7.8-001, R0OO0 (01/07/19)
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7. Uliraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.

Shall be not less than 400 mW/m2 when measures at work floor surface.

mW/m2
720 1510 1540 760
470 980 990 450
Remark :
-00o-
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