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CERTIFICATE OF CALIBRATION
Certificate No.: C0-2008004/21 Page | 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 Maodel SevenCompact
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 (30+ 10) %
Atmospheric Pressure:
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 20 August 2021
Calibration Date 20 August 2021
Date of lssue 23 August 2021

Checked by Approved by

This calibration certificate shall not be reproduced other thap in full except with the prior written
approval of the Thai Heart Calibration Co,, Ltd.
FE-169 REV.02 0224721
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7 'THAI HEART CALIBRATION CO., LTD.

11271 Moo 5, Phrack Sa,-Muang,  Samur Prakan 10280

Ted (2598 2167, 027578435, 0 2757 896 Faxl . 27578507

Certificate No.:  C0-2008004/21 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
40 081020 Feb. 1, 2022
pH Standard Selution 7.01 020221 | Dee.: 25,2021 NIMT
10.00 091020 Jan. 19,2022
Type Model Serial No, | Certificate No, Due Date Traccability
Documenting Process
Calibeator 753 3101007 [0-0804001/21 Apr. 7,2022 -
Digital Thermometer 1709138 /
widh Seidor 1523 /5622 1605984-005 10-1006001,21 Jun, 10, 2022

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)
17748 4,00 4.01 1774 : 0.060
0.00 700 7.00 0.0 | 0060

-177.48 10.00 10.01 -1774 0.060

UUC : Unit Under Calibration

Note:  Adjust Curve to simulate pH (4,7,10)
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* THAT HEART CALIBRATION CO., LTD.
11271 Moo S, Maraek Ss, Muang, Samut Prakun 10230
L 02354.2162, 027578435, 02757 8AM Fakd (175 7-8507

Certificate No.:  C0-2008004121 Page 3 oftotal 4 pages
Measurement Results (Cont.):
2. Calibration of pH Electrode
pH Standard Solution Measured Value Uncectainty

(pH) (pH) {mV) (=pH)

4.01 4.00 187.0 0.013

7.01 7.0 | 0.013

10.00 1002 | a6 | 0013

Note:  Adjust Curve to Buffer Solution pH  (4,7,10)
Temperature stability of micro bath : 25 = 02°C

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%.
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=¥ 'THAT HEART CALIBRATION CO., LTD.

DI/ Moo S, Phrack S3,- Moang, Samus Prakan 10280

Tel. 0-2394 2162, 022573255, 027578496 Fax1.0. 2757 8507

Certificate No.:  C0-200800421 Page 4 oftotal 4 pages

Reference Method:

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

- The temperature scale used was an 1TS-90.

- 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 Instruments:
Type Model Serial No. Cert. No. Due Date Traceability
Thermometer Readout 1529R ) B?SZ?Z) 20E3985 Nov. 9, 2021 TPA
I Jatiosn Respace 5626 4853 | COA30046 |Oct28.2023|  FLUKE
Thermometer .
" LiqudBath | XORTS-0A | XO111019 |[0-030600221 | Jun, 3,2023 THC

Remark:  This certificate is traceable to the International System of Unit (S Unit) through:
- TPA, Technology Promotion Association (Thailand-Japan).

- FLUKE, Fluke Comporation, U.S.A.
- THC, Thai Heart Calibration Co., L.td.
Measurement Results: ( X) Without Adjustment
Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)
[')':pm"mﬁ) Standard Reading (°C) | UUC Reading (°C) | Correction {(°C) | Uncentainty (+ °C)

120 22.00 220 0o 0.058

120 25.00 250 0.00 0.058

120 28.00 280 0.00 0.058

UUC : Unit Under Calibeation

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 -
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CERTIFICATE OF CALIBRATION
CO-2107005/21 Page | of total . pages

Certificate No.:

Customer

Equipment
Manufacturer
Serial No,

Description

Environmental Conditions

Calibration Location

Received Date

Calibration Date

Date of Issue

Checked by

LNE15EULBULATDINBASIRIN

WATER ANALYSIS CENTER CO,, LTD
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,

Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Conductivity Meter
EUTECH
2657889

Modecl CON 2700
ID No. WWL 0136
Ambient Temperature: (204 2)%
Relative Humidity: (50 £ 10) %
Atmosphenic Pressure: -

Jayhawks Laboratory (CL&GL)

21 July 2021

21 July 2021

22 July 2021

Approved by

This calibration certificate shall not be eproduced other than in full except with the prior written

approval of the Thai Heart Calibration Co., Lid.
FE-169

REV,02 0272421
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Certificate No : AD2012-017-0001
Environment : Ambiznt Temperature = (25=2)°C

Relative Humidity : (30= I5/%RH

STD Reading ULC Reading UUC Reading Error Uncertalnty
(mg/l) Before (mgl) After (mg/) (mg) (= mg/l)
9.046 9.07 - 0.024 0.013
STD = Standard
UUC = Unit Under Calibration
Description of UUC : Range 0.00 to 60.00 mg/l
Reselution 0.01 mgl

Measurement Standards Used & Traceability :
The Intermational System of Units (S1) through

MIT Certificats No. L2002-756.L.2002-757 for Data Logger (Lutron Temperature & Humid & Baro) Serial No.
Bi114887, Due 28-Feh-21

MIT Cenficate No. L2001-629 for Hi Accuracy Thermometer Serial No. 130508834, Dus 07-Jan-21

End of Certificate

S page20f2
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SV 2120012021 Cert. No. WAC-065
Page 1 of 2

CERTIFICATE OF CALIBRATION

Instrument ; DO Meter Machine : -
Model : DO-31P Location : -
Serial No.: 780063

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

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 : 03/12/202})

Ambient Condition : Temperature 24 °(
Humidity 47 % RH

Calibrated By :

Approved By :

Date Of Issue: 03/12 /2021

I'his Certificate may not be reproduced other than in full, except with
the prior written approval of the head of the industrial instruments
calibration center,
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Instrument : DO Meter Cert. No. WAC-065
Model : DO-31P Page 2 of 2
Serial No, : 780065

Calibrate Procedure

[J This instrument was calibrated by comparison with standard solution (PH/ORP)

O This instrument was calibrated by comparison with scattering plate value (Turbidity)
O This instrument was calibrated by comparison with conductivity (Conductivity)

& 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 L.06657.0500  K52300357 - 31 Mar 2022

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

Result Of Calibration
Standard Solution Beforc Adjust After Adjust
(mgM)at260°C | Indicator | Error | Indicator | Error |
_ Zero ! 0.00 0.10 L 010 000 | =
Span | 799 | 821 | 4022 199 S

DO Electrode No. OE270AA(5) S/N 111F0029

Calibrated By
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MCAL Master Calibration Co.,Ltd.

547 Soi Rarchadanevat, Kwasng Samsennok, Khet Hoaykwang, Bangok 10310
MASTER CALIBRATION CO..LTD Tel. : {02) 274 29789, ((2) 27429878 Fax : ((12) 274 2518, ({2) 274 2939

Websne : www.mastercalibration. com mall : calibrarefimastercalibeasion. com

o
&

A

TEMPERATURE
CONTROLLER ENCLOSURES

Certificate No,: MC 2107214 Page 1 of 3
E)‘\F‘l‘:]
Customer Water Analysis Center Co., Lid !('!\ Cz‘

1794 Moo $, T Kantham, A.U-Thai, Ayutthaya 13210

Jate
Refriger
anutaciu ANI | Mod ‘ ISBI
Seri \ ( 0021 | [ WL
Maski 2 Additionaily for the pury ¢ of identification tl | 1 Tk
ith { r{ M( has | he
| In-Hao brati I lu {WI-1 Y
LAS( I e ed |
Loca ) brati Water Al [ L
enta ti (3 & t
Relati fumidi t 13
te of Calibrati ) g " iy 20

Checked by : Approved by :

The uncertainties are for a confidence probability of approximately 95%

This certificate is 1

itation granted by the National Standardization
i zation Counctl that has assessed the measurer
the laboratory and its traceability to recognized national standards and 1o the units of mea

Council of Thailand

ment capability of
srément realized at ‘hv‘
other than m full except with t

ng national standards laboratory. This ceraficate may not be reproduced ¢

Calibration Co. Ltd.
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547 50 Rarchadanivat, Kwaeng Samsennok, Khet Hozykwang, Fangiok 18010
MCAL Ted, © (02) 274 29789 (02) 274 29878 Fax : (02) 24 )

w8 Fax :(02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO..LTD. btep Avwr masieecalibration com

Certificate No.:  MC 2107214 Page 2 of 3

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

Data Acquisition/Switch Unit MC 2009600 MY44095818 8 August 2021

With Theemocouple Type * T 1D, No.6/1 to 649

Fhis cerfificate is traceable to the international system of units maintained at:

Master Calibration Co., Led. And Quality Rebom Co,, Lid
I, Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thesmocouple
type T under no load condition. The Thermocouples were placed on nine points and located ene thermocoupke
in each of the eigh corners of the chamber and was away from the each wall of 3 ¢m 1o 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 und the
measuredt temperature at the reference location which are observed at the same time or at as ¢lose 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 ceater of the chamber,

Temperature Stability - oneshalf of the greatest maximum difference of measured temperatures at any one
SCNSOr.

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

observation,
P 2
Z = 4770 e T erall iont Tempers a i the Chs mtion - 4.4 0
1 ) Overall Ambient Temperature around the Chamber veriation : 4.4 °C
B == Qverall Line Voltage variation 0.1 ¥V
1
! - o I} - -
N b Chamber Size (W*H*D) I71em x 157 em x 60 cm
g ' ‘
L= M .
A N ts'

o W

g § i Soone Dt uden Latuve

Checked by :
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MCAL

MASTER CALIBRATION CO.,LTD.

Certificate No.:

MC 2107214

2, Result of calibration :

Temperature Measurement Accuracy Test

Indicating ‘
Temperature

Td

hipedwwirn

47 Soi Raschadauvat, Kwaeng Sameennok, Khes Huaykwang, Bangkok 1310
(02) 200 20786, (02 274 29878 Fax - ((12) 274 2518, (02) 274 2989

sastesCalibranog, com

=
-
w2

Page3 ¢

Measured Temperature (“C) at Spread Locations

Chamber Characterization Result

Uncertaintyy]

.‘ &5 ‘ﬂ L) ; 7 . ,l Ref. #9
BEY 8 3.8 I 1 4
| 1L . ]

(=) |

Tempernture
Stability
{£°C)

— -
Contreller Indicaring
Femperature Tempersture
‘l (*C) (°C)
I~ =
o) )
L 2.0 2.6

J
|

Femperature

Uniformity

Overall

Variation

(°C)

E

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

factor & = 2, providing u level of confidence of approximately 95 %

Checked by :

This report will certify of the ealibrated equipment only.

End of Certificate
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e s »  Master Calibration Co.,Ltd.
@éi %A Lm 447 Soi Raschadanivat, Kwneng Samsenack, Kiet Huzykenng, Hmzzhtk 10310

Ted, : (02 ) 274 2978-9, (02) 274 2987-8 Fax: (U2) 274 2018, (02) 274 2989

MASTER CALIBRATION CO, LTD,

hatp:/ Swwwesnastescalibration. com

a

TEMPERATURE

NSCTIRLTS Ve

CONTROLLER ENCLOSURES NN

Report No.:  MC 2103787

Page 1 of 3

O 5 50)

FA
< (Caas
Customer Water Analysis Center Co., Ltd. @ﬁ' .

1194 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 3210
Reference Job Nao. 210710 Received Date  : 25 March 2021
Description © Oven
Manufacturer Memmert Model » UF260
Serial No, B620.0814 ID. No, ¢ NIA
Marking . Additionally for the purpose of identification by this Jaboratory n label marked

with this report number { MC 2103787 ) bas 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 : (31,810 353 )°C
Relative Humidity : (44.7t055.9)%

Date of Calibration 25 March 2021 Date of Issue 26 March 2021

Checked by : Approved by:

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the condition of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate
may net be reproduced other than m full expect with the pricr written approval of the issuing Jaboratory

MCFAQA77 ; Rev.s ; Date : 15/07/2014)
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547 Sod Ranckad , Kwaeng S k, Xhet Huaykowang, Bargkok 10310
MCA L Tel. : (02) 274 2978.9, ((12) 274 29878 Fax - (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO, LTD, http:fwerw mastercalibration. coe

Continuation of Report No. : MC 2103787 Page 2 of 3

The Reference Standard :

Deseription Report No. Serial No. Due date

Data Acquisition/Switch Unit MC 2016027 MY41010916 10 January 2022
With Thermocouple Type " T" ID, No.17/1 to 17/9

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

- Master Carlibration Co., L1d,

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 thermaocouple
in cach of the eigh corners of the chamber and was away from the cach wall of § ¢m 1o 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 sensots and the
measured temperature at the reference location which are observed at the same time or at as ¢lose an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
sleady 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
$ensor,

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

observation,

Py &

. &
P, M L ¥ o " L S .
B $ ¥ Overall Ambient Temperature around the Chamber veration: 1.1 °C
§a—t——t- S Overall Line Voltage variation: 12 V
| |
M N &J Chamber Size (W*H*D): 65 cm x 80 ¢m x 50 cm
(3 ] Y
A__;’ ) g | I'.7’
i 8K
VM e— Lot
b >4
w

Fagner 11 Sevspr lasialimbon Lacaton

Checked by :

MORE.NLNTT < Dt € ¢ Flara - 1€507 4900 0
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547 Sol Ratchad, , Kwaeng S ok, Khet Huaykwang, Banghok 10010
MCA L Tel. - (Q) 274 29789, (02) 274 29878 Fax : (02) 274 2518, (0Z) 274 2989

MASTER CALIBRATION CO.,LTD, hnpuwwimastescalvearion com
Continuation of Report No. : MC 2103787 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Tle'rl::)::l.:lgn Measured Temperuture (°C) at Spread Locations ;lJnc:ﬂnint\;
co | = # o #5 6 ] 7 ¥ || RefL# | (e%0)

| 100 | 1032 | 1037 L1037 | 1039 | 1042 || 1043 | 1043 | 1043 | 1040 | 067

| 1800 [ 1700 | 1700 -Ji—_l-w.o 1792 | 1804 | 1505 | 1806 | 180.6 | 180.2 | 099 ]

Chamber Characterization Result

Controller Indicating x‘ Temperature Temperature Overall
i Temperature Temperature 1 Stability Uniformity Variation
E °C) °C) (+°C) (°C) °C)
i 104.0 104.0 ' 027 0.4 1.0
‘ 180.0 180.0 [ 0» | ! 19

3, Uncertainty of Measurement
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage

factor k£ = 2, provading a level of confidence of approximately 95 %

This report will certify of the calibrated cquipment only.

End of Calibration Report

Checked by :

[MCF-Q-077 ; Rew.5 ; Date : 15/07/2014]
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Master Calibration Co.,Ltd.

M‘ A' 547 Son Raschadarsvat, Kwaeng Samsennck, Xhet Huaykwang, Bangiok 10510

MASTER CALIBRATION CO.,LTD

Report No.: MC 2103787

Customer

Reference Job No.
Description
Manufacturer
Serial No.

Marking

Method

Location of Calibration

Environmentzl Conditions :

Date of Calibration

Checked by :

Tel, . (02 ) 274 29789, (02) 274 29808 Fax: (02) 274 2518, {U2) 274 2989

nerp/ S wwwmastercahbration. com

Jac-NRA
TEMPERATURE At
CONTROLLER ENCLOSURES

NAC-TIGE-TS

ALBRATION 0153

Page ] of 3

W
oW
: is Center C (G
Water Analysis Center Co,, Ltd @:ﬁ' ¥,

1194 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210

21-0710 Received Date ;25 March 2021
. Oven
: Memment Model + UF260
B620.0814 ID. No. ¢ NIA

Additionally for the purpose of idemtification by this laboratory a label marked
with this report number { MC 2103787 ) has been attached to the case
In-House calibration procedure MWI-T-033 this method is reference to

TLAS G-20 "Temperature Controlled Enclosures”

Water Analysis Center Co., Ltd. ; Laboratory.

Ambient Temperature : (31.8¢t035.3)°C

Relative Humidity : { 44.7 to 55.9) %

25 March 2021 Date of Issue 26 March 2021

Approved by :

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the condition of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement reahized at the corresponding national standards laboratory. This certificate
may not be reproduced other than in full expect with the prior written approval of the 1ssuing laboratory

[MCF-QA77; Rev.5 ; Date ; 15/07/2014]
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547 Soi Rakchadanhat, Kwieng Saersennok, Khet Husykwang, Banghok 10610
MCAL Tel. - (02) 274 29749, (02) 274 20678 Fax : (02} 274 2518, (02) 274 2999
MASTER CALIBRATION CO,LTD hitp-/wwm masterealibration com
Continuation of Report No. : MC 2103787 Page 2 of 3

The Reference Standard :

Description Report No, Serial No, Due date

Data Acquisition/Switch Unit MC 2016027 MY41010916 10 January 2022
With Thermecouple Type " T [D. No,17/1 to 179

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 comers of the chamber and was away from the cach wall of 5 em to 10 em. And placed the
ninth thermocouple within 2.5 cm of the geametric center of the chamber.
Temperature Uniformity « the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference Jocation which are observed at the same time or at as chose an
observation time as possible to determine the temperature pattem or homogeneity within the chamber under
steady state conditions, The reference sensor should preferably be Jocated at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measered temperatures at any one
SENSOr.

Overall Variation = The Difference of the maximum and minmum measured temperatures thronghout

observation.
A7 7
A s
Z i A
'8 & " @ Overall Ambient Temperature around the Chamber veriation: 1.1 °C
Fa—t—0r W5 Overall Line Voltage variation: 1.2 V
\ e e
’ b Chamber Size (W*H*D): 65 cm x 80 em x 50 ¢m
¥ | @
~ s
e < ? (L)
8 g Voo @
. — %

Fugore 11 Sewame Lewalation Locafom

Checked by :

[MCF.Q.077 ; Rev,5 ; Date : 15/07/2014]
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MCAL

MASTER CALIBRATION CO. LTD.

547 501 Raschadanivat, Kwaeng Samseanck, Khet Huaykwang, Banghok HB10
Ted. 1 (02) 274 2975-9, (02) 274 2947-8 Fax 1 {02) 274 2518, (02) 274 2989

Tinp A wow mstercalibrana con

Continuation of Report No. : MC 2103787 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
u
Ti':;::.':'gn Measured Temperature (°C) at Spread Locations Uncertainty
CC) IR s #6 # # | rReew | @20
104.0 103.7 || 103.7 103.7 1039 || 1042 104.3 104.3 104.3 104.0 0.67
180.0 179.1 179.1 179.0 || 179.2 1804 1805 || 1806 || 1806 180.2 0.99
Chamber Characterization Result
Coatroller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
(*C) °0) (=°C) (*C) °C)
104.0 104,0 0.27 0.44 1.0
180.0 180,0 | 0.29 1.31 1.9

3. Uncertainty of Measurement
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage

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

This report will certify of the calibrated equipment only.

End of Calibration Report

Checked by :

[MCF.Q77; Rev.5 ; Date - 15/07/2014)
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N

Part of DKSH Group

"amRA & Certificate of Calibration

ASCTSHTIS 17025
Lok et 20T
Equipment: Balance Certificate No.: C01211841
Modeal Issued 24 June 2021
Serial No. (or ID.) { WWL 0022} Job No KSPR2107969
iurer. Sartodus Page 1 of 2
ondtior In condition
Customer; Water Analysis Center Co., Lid,

=

5, Rojana Industrial Park, Rojana Ro

1/84 Moo

)l Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Erwironment Condlition; lemperature 27°C + 03°

[

5
n =
H

>
)

1/94 Moo 5, Rejana Industrial Park, Rojana Road,

Calibration Place: Water Analysis Center Co., Ltd. { vana%299 )

Tambaol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibrafion By: Mr. Phakapol Doamin
Calibraion Date: 10 June 2021
The Method used In nouse method, SPCC-WE47. base on UKAS Lab 14

Traceabilty:

SRR T

V3 wekE indi S1fm

SPC RT Co. L

gt (GUM

Vi efS ol el
SPC BT

0.
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SPC Calibration Center SBRT

Part of DKSH Group
Certficate No.: C01211841 Page: 2 of 2

Calibration Results:
Without Adjustment
Eccantric Emor: Weight to be1/4 or 13 of Maximum capacity, taken from the conter of the pan as a zero refarence.

Nominal Test Value 50 {a)

Referance Points (g)
A B c D E
0,0000 | “0.0001 | -0.000% | 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0,0001 (g}
Nominal test value (g) Standard Deviation

20 0.00004
w0 0.00005
Departure of indication from nominal value,, Readabikty 00001 (g)
Nominal Value | Conventional Mass | Dispiayed Value | Comection of Balsnce | Uncertalnty
@ (0) (@ (9 (9) :
1 1.00001 1.0000 0.0000 0,00010 2.03
2 200002 | 20000 0.0000 0.00010 203
5 499999 5.0000 0,000 0.00010 203
10 10.00000 100000 | 0000 0.00011 202
20 1999699 20,0000 00000 | 000011 202
50 49,9997 50.0000 0.0000 000012 | 201 |
70 69.99996 70,0000 0.0000 000015 | 200 |
100 10000000 100.0000 00000 0.00017 200
120 | 11999999 1200001 20,0001 0.00021 2.00
150 149.99997 150,000 0.0000 0.00023 2.00
200 19099990 |  200.0003 20,0004 0.00020 200
The End of Certificate
e i il e
oed 6000, e seerrne s 52 rsgihe o ayus s et P————
4 6290, 003 0. OIS or§ 781 ek Gen Ses ey ke e SPECFMGOT-10. 25 Now 2020
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Bara Scientific Co,, Ltd.

968 U Chu Lanyg Building Floor? Ramad Road
Silom Bangrak Bangkok Thakard 10500

Tol ; 026324300 Fax : 02-63754%6-7

waw. barasciantific, com

NSC-TIS-TIS 1NaS

G T

Bara Scientific

(293

Certificate of Calibration

Number of Page(s) fol3

Certificate No. BSCC-UV-13521
Equipment UVNVis Spectrophotometer
Model UV-1800

Manufacturer SHIMADZU

Serial No. A11635405598CD

1D No. WWLO00B2

Date of receipt 30 Apni 2021

Date of callbration 30 April 2021

Date of issue 10 May 2021

Customer name

Water Analysis Centar Co,, Lio

Address 1/84 Moo 5, T.Kardham, A Uthai, Ayutthaya 13210
Temperature (29.2-32,1) °C {On site)

Humidity (48.7-52.6) %RH (On site)

Equipment condition Good Cperation

Calibration Location

Calibration Procadure

Labaratary Room Water Analysis Center

In-house method WIHUV-T02-01 based on ASTM E275-01

Traceability Wavelength Accuracy is raceable %o cartificate No 79670 and T96T1
Photometric Accuracy is traceable to certficate No 79672 ard 79673
Stray Light s traceable 1o cerlfficate No 79669
The above certificate ane tracedle %o S1 unit through Stama Scientific Lid
(UKAS accredited calbration laboratory NO. 0659)

Calibrated by Mr.Waruth Janphung

The | oRetifcate
Adnerssing $m rep alen shal not be reproducsd

1 A, withoul wrsten age

val ot the Bara Scianiiic Co , L

FNUV-708-02 Rew 0

1 $230552)
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"~ D
i
, ’ Bara Scientific Co., Ltd. ‘[
568 U Chu Liang Bulding Floor? Ramas Road !
Shom Bangrak Bangkok Thailand 10500 !
S Bl Tol - (26324300 Fax : 026375496-7 i
Ad M’MM‘“h www.barascientific.com |
Certificate of Calibration
Certificate No. BSCC-UV-135/21 Number of Page(s) 20f3
Calibration Results:
1.Wavelength Accuracy
Lt uuc E Unc
Wavelength (m) (nm) rror (nm) ertainty (#nm)
36089 360.82 -0.07 0.18
41853 418 0.18 = 018
44582 446.38 0.56 0.18
45367 453.58 0.09 0.18
45999 459,80 {019 0.18
638.00 638,10 0.10 0.18
431.22 431.38 0.16 0.18
513.39 51357 0.18 018 _
526 90 52882 0.08 018__
572.99 572.58 041 D18
58525 585.37 0.12 0.18
684 50 684,65 015 0.18
74102 741.14 012 0.18
879.41 879.23 0.12 0.18
2.Photometric Accuracy (UV)
Wavelangth Certified
{nm) Absorbance (A) s i s
235 CNR CNR CNR CNR
CNR CNR CNR CNR
267 CNR CNR CNR CNR
CNR CNR CNR CNR
213 CAR CNR CNR CNR
CNR CNR CNR CNR
; 150 0.0000 0.0000 0.0000 0.0075
(5358 2.8310 -0.0043 0.0075
*CNR = Cugfomes not request
The above results are valid axcluswely for the calbrated tem|s) as mentian in this epoct ( certficata,
Adverisng the repen ! Certificate and publicty of the results are prohibzed and also shall not be reproduced
except in full, withot written approval of the Bara Scentific Co | Lad,
. J

FALUN-TOBL2 Rav.t (235063
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(- )
I ’ Bara Scientific Co., Ltd.
958 U Chu Liang Buliding Floor? Ramed Road
/ Sdom Bangrak Bangkok Thakand 10500
Tol : 0246324300 Fax - 02-6375495-7
Certificate of Calibration
Certificate No. BSCC-UV-135/21 Number of Page(s) 3013
Calibration Results:
3.Photomaetric Accuracy (Visible)
Wavelength Certified
(nm) Ab o (A) UUC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
4200 0.5473 0.8611 00038~ 0.0042
0.7625 0.7655 0.0030 0.0042
10484 1,0625 00041 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 05369 0.5401 00032 0.0042
07446 0.7464 0.0018 0.0042
1.0238 1.0268 0.0024 0.0042
0.0000 __0.0000 0.0000 0.0042
: 485.0 D4ET3 0.4506 00033 0.0042
06868 0.6882 0.0014 0.0042
09433 0,9453 0.0020 0.0042
i 0.00C0 0.0000 0.0000 0.0042
I 5461 05008 0.5027 0.0018 0.0042
| 06952 0.6950 <0,0002 0.0042
0.9568 0.95%6 -0.00%2 0.0042
0.0000 0.0000 0.0000 0.0042
580.0 05282 0.5308 00011 __ 0002
0.7228 07218 £.00%0 0.0042
0.8963 0.8674 £.0018 0.0042
0.0000 0.0000 0.0000 0.0042
§35.0 05140 0.5151 0.0011 0.0042
0.6802 0.6848 £.00%3 0.0042
09539 08512 £.0020. 0.0042
“CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration{UUC)
cut-off wavelenght (nm)  Wawelength (nm) | Transmiéssion (%T) Absorbance (A)
2008740, 11nm 20040 0.9524 2.0215
The Stray light transmission reference |5 lass than 1.0%T and Stray ight absarbance refarence Is greater than 2, 00A
*Stray Light not NSC-ONSC Accredsed. |
The messurement uncertainly Is tasa on 3 saandard unceriainty mutipled by a coverage factor ¥=2 providing a ieval of confidence of apgrovimataly 05%.
*“**End of Certificate™
he nbove reaulls and vale sxtlustly %08 the CofGralod Bamis) & mandon 1t s repon | ol il ||
Adver a o f @ and pubicty of REULS AN PrONDIled and sfad Bt nol e reproduosd
oxnesd m Al withaut witten aooroval of 1o Bara Sclentite Co,, Lha
|
4 S )

FAHUV- 70802 Rew.01 |2301/63)
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mm—a  17EM INoghn iila  THAI UNIQUE CO, LTD.

80-82 ouudszniflno uwinnagunIne LvansEuARs ngamwt 10200
80-82 Prachathipmai Rd., Bangkhunphrom, Pranskom, Bangkok 10200

LU

Tel, 0-2629-D191-6, 0-2280-1787, Fox. 0-2280- 1788, E-mail ; thawon@ihaivnique.com, Websie | www.ihaiumigue com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: fl’l‘:- F3 B A (TP A2500 e
Customer: 1y [y ";"" t Conlew Co, /1

Date: 7 %' <0

Safety

/
El// Flame, Inspect/replace o-ring nebulizer, spray chamber and bumer
Flame, Clean nebulizer, spray chamber and bumer

K=

Flame, Check liquid trap interlock, bumner interock, pressure relief bung
interlock and shield interlock

Fumace, Clean work head , electrode and shroud |/ | /2

Fumnace, Clean PSD and PSD tray

Fumnce, Check water pressure |

Check drain tube

iy

"~

S~

Check exhaust system

~

Check gas pressure sensor interlock
Check and all gas hoses for SpectrAA

DEEE000 O

~

Clean computer control
Optics
Inspect/Replace that external optics surfaces

Z.nm

Check Wavelength Accuracy the copper line at 323.0-326.0 nm ~ 524
Check that PMT % Gain the copper at 324.8 nm,é mA 0.5 nm slit width, Gain

=N=N=N =1

~

lz

Flame, Check D2 lamp 15 work

12
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it ne g a i THAT UNIQUE CO,, LTD.
80-82 ouuthsizeiillas wwaaursyuwsnmu wmn suRs ;na nwy 10200

II" 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

. 0-2625-0191-6, 0-2

787, Fox. ©-2280-1788, E-mail © thawst@:hajunicue.com. Websise | www thalumgue.com

Electronics
Check power supply voluage
Check cables and connectars

Check/Clean all boards in the instrument

oooan

Fumace, Check camera and align**

**+Option for Graphite Zeeman only
Mechanisms
D Flame, Check the burner adjuster
O Fumace, Check PSD accessorics
Analytical performance
Clear the sample compartment
Flame, Check uptake rate form 7.2-10.6 mL per minute = mL/min

Test Photometric noise, STDV Abs (should be < 0.00050 Abs)

08B0

Flame, Test high solids nebulizer setting use

-Air/acet Cu 5 ppm = Abs, and Precision
(YoRSD )= % (should be > 0,55Abs and < 0,5% RSD)
or
-N2{vAcet Cu s ppm= Abs, and Precision
(%RSD)= Ye(should be = 0.3Abs and < 0.5% RSD)
O Fumace, Charucteristic mass and sensitivity Cu 25 ppb = Abs, and
Precision (3%RSD ) % (should be > 0,15 Abs and < 4.0% RSD)

SIGN :

Engincer Custormer

[
[
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SVD Results Report

<

VARIAN

Report ID4
Customer: Water Analysis Center Co | Lid

Address: Uthai Ayutthraya Contact Details: Kanltsara

Diagnostic Start Time:4/7/2021 112156 AM  Diagnostic End Time:4/7/2021 12:04:17 PM
Service Engineer: Suriya Nacharoen

Configuration:

Serial Number: MY18230004 Turret Type: Automatic
Instrument Model: Vanan AA140/240280 Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y Gas Box
Zeeman Present: Faise Auto Burner Adjuster: Faise
Internal Zeeman: Faise Mains Frequency: 50
Internal UltrAA: Faise Firmware Version: 2.12
Optics Type: Doutie Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 181
Boot Block Version: 202
EEPROM Data:
Instrument Run Hours: 16347950 D2 Run Hours: 4626.033
Zero Wavelength Offset; 25877 D2 Serial Number: nol set |
PR . D2 Install Date: 1/1/1970
no Correction: -0.605 D2 Original Intensity: 1.000
Flame Hours: 5461.417 D2 Last Intensity: 400.000
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:
4500 50.00
Result:
Report Generated Al:  4/7/2021 12:07.04 PM 1 SVD Resubs Repodm
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Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1210 1320

-12.00V Rail 1320 -11.90 -10.80
5.00V Rail 450 5.00 5.50

310.00V Rail 279.00 318.00 341.00
Report Generated Al &7/2021 12.07.04 PM 2 SVD Rasults me‘m

v o aa o a =
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Beam Balance:
Lamp Type: Copper Peak Selected: 324.20
Lamp Socket Used: 3 Lamp Alignment: BEEEHIE:

'X' Lamp Screw . 'Y’ Lamp Screw

— [

¥
- —K
P | i \\
/ \

2 Upper Limit Upper Linit N
|

RefPL 1. RefPt2 Rel Py 1. Ref Pt 2:

o] | L, 0] H—
187 ] w7 ]
X Lamp Screw Result: Y Lamp Screw Result: ~
J

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 400
Slit Width(nm): 05
1st Order Wavelength(nm): 324.80
Lamp Alignment: SGEEEIET

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

Zero Order 0.10 0.00 0.10 m

First Order 32445 324.62 325.15
Second Order 649,23 649.54 649,97 | Passed |
Report Generated AL 4/7/2021 12.07.04 P! 3 SVD Resutts Rﬁpnﬂ@
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Wavelength Repeatability:

Lamp Used: Copper Lamp Current{mA): 4
Peak Used(nm): 324,750 Slit Width(nm): 0.2
Connected to Socket: 2 Slit Height: Normal
Lamp Alignment:
Lower Limit(nm) 324 551 324871 Upper Limit(nm)
{Approach from Zero Order) {ADorosch fram 6nd)
Sample 1° 324611 Sample 2: 324611
Sample 3: 324611 Sample 4: 324.811
Sample 5: 324.615 Sample 6: 324.611
Sample 7: 324.615 Sample 8: 324.611
Sample 9: 324.615 Sample 10: 324611
Mean: 324613 Standard Deviation: 0.002

Result: B3 R

Report Generaled Al: 4772021 1Z.07.04 PM 4 SVYD Results W

v o aa o a =
Javilag URYAAADIATIYN WA 67 aouladiiiluu Page | 336



swENmwamsﬂﬁﬁﬁmmmmmsﬁaﬂﬁuuazLLﬁlﬂmaﬂswuﬁaLnﬂé'auu,asmmmsammmmmaawaﬂswuﬁﬂ wIndeu

lasensnda 67 reuladiflon atuifounninau - fquieu 2565

lenansaauizuLAIaLiians23dn

2 o gl Skt o) o _:;’7:.,“." B :f._.;-?;':-!.’ .'-“»’, T X ‘-f .*P_;;.(' :.:-1'7;’3. -
Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Ad}u;mr Drive:

o )

i Y

Ty &

e YRR T S BRI AR
ing Linearity:
Calculate Mode: New Caic Mode
Lower Limit Actual Upper Limit Result:
S0 114 258 207
$1 156 166 191
S2 2N 300 332
S3 474 516 579
S4 825 933 1008
S5 1435 1555 1754
S6 2498 2802 3053
s7 4347 4795 5313
Interlocks:
Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
Flame Shield Closed:
Pressure: i
Gas Control Fitted: Qxidarnt Fressure
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: Ignition:
Report Generated At:  4/7/2021 12:07:04 PK SVD Resuks Repart B
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Auto Lamp Recognition:
Lamp 1: 42 - Potassium (K) Lamp 5: Net Supported
Lamp 2: 53 - Sodium (Na) Lamp 6: Not Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 37 - Nickel (Ni) Lamp 8: Not Supported

Result: B 2= TET

GTA Temperature Monitoring:

Not Performed

Notes:
C21045U29 PM 112
Signatures:
Water Analysis Center Co., LtdDate Sunya Nacharoen Date
Report Genersted At:  4/7/2021 12.07:04 PM 8 SVD Results Report Ll
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L

Tel, 0-26296191-6, D-2280-1787, Fox, 0-2280-1788, E-mad : thavan@hasunkjue.com, Website : www thalumgue com

V3N 'lnqgﬁﬂ $fin THAI UNIQUE CO., LTD.

80-82 owdszniflao uvndsnaguwIns wansEuas ngamws 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorn, Bangkek 10200

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number:  AA JUCFS X» ARG mQTh
J

Customer:

. U4

4
£z

=
g

o aogo

nEoEEOoOoO00 oo

) ! | : f =)
Wokr Aralyss Center Ao, i7d.
|

e Y .S
o L]
Flame, Inspect'replace o-ring nebulizer, spray chamber and bumer
Flame, Clean nebulizer, spray chamber and bumer
Flame, Check liquad trup interfock, burmer mterlock, pressure relief bung
interdock and shield inteclock
Fumace, Clean work head , electrode and shroud (A
Fumace, Clean PSD and PSDtray /| /A
Fumace, Check water pressure [\ [ 4
Check dram tube
Check exhaust system
Check gas pressure sensor inteclock
Check and all gas hoses for SpectrAA

Clean computer control

Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm= 27,2 nm
Check that PMT % Gain the copper at 324.8 nm 4 mA 0.5 nm slit width, Gain
=257 (should be < 64% or < 330V)

Flame, Check D2 lamp is work

12
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LenansaeuisuAsasiionsiatn
et mm "lnemuﬂ M THAI UNIQUE ¢ 0., LTD.

'Il' 80-82 u.unl;:"lrvl’lan WYAUTIYUNIHI LUANTEUAT NTINWT 10200
20-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

»2020-0191-6, 022801787, Fax. 022801788, E-mall : thawan@halwnigue.com. Webshe @ www. thaiun KRIC.COM

Electronics
Check power supply voltage
Check cables and connectors

Check/Clean all boards in the instrument

OB 8aa

Fumace, Check camera and align**

**Option for Graphite Zeeman only
Mechanisms
D Flame, Check the burner adjuster
O Fumace, Check PSD accessories
Analytical performance

D ,  Clear the sample compartment

D. Flame, Check uptake rate form 7.2-10.6 mL per minute =~/ 2 mL/min
B rest Photometric noise, STOV = 0.000!  Abs (should be < 0.00050 Abs)
D Flame, Test high solids nebulizer setting use

-Alrfacet Cu & ppm = T3 Abs, and Precision

(%RSD)=_ -5 5% (should be > 0.55Abs and < 0.5% RSD)

or

N20/Acet Cu 5 ppm= Abs, and Precision

(9RSD)= Ya(should be > 0,3Abs and < 1,5% RSD)
D Fumace, Characteristic mass and seagitivity Cu 25 ppb Abs, and

Precision (%RSD) % (should be = 0.15 Abs and < 4.0% RSD)

SIGN :

Engineer Customer

[
rJ
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K™
SVD Results Report gl
VARIAN
Report 1D:3 Diagnostic Start Time:05-Dec-20 10:3829 AM  Diagnostic End Time:04-Feb-21 11:58.:44 AM
Customer: Water Analysis Center Co., Lid Service Engineer: SuiyaNscharoen
Address: Prana khvon si ayuthaya Contact Details: K_Kanisera
Instrument Configuration
Configuration:
Serial Number: AACS11M073 Turret Type: Automatic
Instrument Model: Verian AA140:240280  Number Of Lamps: 4
Flame Instrument; Tne Mono Type: Automatic
Furnace Instrument: True Gasbox Type: ' Gas Box
Zeeman Present; False Auto Burner Adjuster; Faise
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: Faise Firmware Version: 2.12
Optics Type: Double Beam Photomultiplier Type: Nomai{800nm)
D2 BG Correction Fitted: True PWB Version: 181

Boot Block Version: 202

EEPROM Data:
Instrument Run Hours: 20613650 D2 Run Hours: 2906.000
Zero Wavelength Offset: -18.731 D2 Serial Number: not set !

D2 Install Date: 01-Jan-70

Mono Conection: -0.570 D2 Original Intensity: 1.000

Flame Hours: 4025000 D2 Last Intensity: 651.000
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
Result: BeFEEER
Report Generated At: (4-Fab-21 11:58'45 AW 1 SVD Rasuits mpm
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Power Supply:

Averaging Period: 3.0
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 4.50 5.10 5.50

310.00V Rail 279.00 318.00 341,00
Report Generated At; 04-Fab-21 115845 AM 2 SYD Resuts &-pa'f

¢ oo s v s s
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Optics
Beam Balance:

Lamp Type: Copper Peak Selected: 324 50
Lamp Socket Used: 3 Lamp Alignment:
‘X' Lamp Screw 'Y" Lamp Screw
Vo) i
//
\‘ l_./ \‘

5% Sa

Pesk \
N\

< Upper Limi; ~
Reft 1 Rz
Com L,

X Lamp Screw Result:

8% Sa
Pesk (o7
/ Upper Limit: N
Ref Pt 1- Ref A 2:
B
e Limt:

Y Lamp Screw Result:

Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 05
1st Order Wavelength(nm): 324.80
Lamp Alignment:
Lower Limit(nm)  Actual (nm)  UpperLimit(nm) Result:
Zero Order .10 0.00 0.10 | Passed |
First Order 324.45 324.73 325.15 | Passed |
Second Order 849.23 §49.56 649.97
Report Generated At: (8-Fab-21 17:58.45 Al 3 SVD Resulfs Report EAAY
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Wavelength Repeatability:
Lamp Used: Copper Lamp Current(mA): 4
Peak Used(nm): 324.750 Slit Width(nm): 0.2
Connected to Socket: 3 Slit Height: Nomnal
Lamp Alignment:
Lower Limit{(nm) 324 751 324.871 Upper Limit{nm)

(Appvoach from Zero Ordev) (Appraach from end)
Sample 1: 324.811 Sample 2: 324.807
Sample 3: 324.811 Sample 4: 324.811
Sample 5: 324,815 Sample 6: 324.811
Sample 7: 324.815 Sample 8: 324.811
Sample 9: 324.815 Sample 10: 324.815

Mean: 324 812 Standard Deviation: 0003

Result:
Report Generated At: 04-Fab-21 11.55.45 AM 4 SVD Resufls Ramd
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Mechanical
Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Untested

Miscellaneous
Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Resuit:
S0 114 248 297
s1 156 165 191
S§2 271 204 332
s3 474 506 579
S4 825 s08 1008
S5 1435 1516 1754 | Passed |
s6 2498 2723 3053 | Passed |
s7 a347 4681 5313

interlocks:
Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
Flame Shield Closed:

Gas Control Fitted: ORRintRras;

Pressure Release Bung Fitted:

Oxidant Changeover:

Liquid Trap Fitted: Ignition:
Report Generated At: 04-Fab-21 11.55.45 AM 5 SVD Resulls Repor! Sk
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Auto Lamp Recognition:

Lamp 1: 50 - Selenium (Se) Lamp 5: Not Supported
Lamp 2: 3- Arsenc (As) Lamp 6: Net Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 42 - Potassium (K) Lamp 8: Not Supported

Result: BN ETETG)

éi’Ai’emperature Monitoring:

Not Performed

Notes:
C21025U11 PM1/2

Signatures: '

Waler Anafysis Center Co., Lid Dale SunyaNacharoen Date

Rapart Generated At: 04-Feb.21 11:58:45 AM 8 SVD Resuits pemrr“ l'
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MEGAFIL CO.. LTD.
egafi 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthabusi 11000
3 0. Tel 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

www.megafil.coth E-mail : megafil. group@@gmail.com

[ —— RE— — e — e— —_—

Certificate No. : M0979/21

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
Biosafcty Cabinet : Design, Construction, Performance and Field Certification,
Australian Standard : AS 1807.23-2000 Determination of intensity of mdintion
from germicadal ultraviolct lamps.

Manufacturer's specification,

1. Downflow velocity test.
Measurement Information

Grid Spacing ~ Orid Spacing  Probe height

No.of Rows  No. of Readings Front-Bac} Side-Side Above sagh
2 8 1/4 34 1/8,3/8 100 rmm.
Measurement Data.
034 0.37 0.36 035
032 033 0.32 034

i Uniformity( EN: +/-20%avg. 0.27-0.41 mis ( 54-80 FPM.)
\ Supply filter dimension 24x72 (imch xinch)  Supply filterares 1069  SQFT
|

Downflow volume (Q) 716  CFM.
Result Summary Pass O Fail

Equipment used : Thermo Anemometer Model 425 SN: 03004786 Calibration date ;: 23/0272021

Page 2 of 6

Average velocity 034 mfs ( 67 FPM.) Velocity range  0,25-0.50 m's ( 4998 FPM.)

Megafil Co.,Lxd. MG-FM-7.8-001, RDO (01007/19)
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" MEGAFIL CO..LTD.
egafl 99/183 Moo 3 Tamban Bang Rak Noi Ampher Musang Nooghsburi 11000
ad L Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

www.megafiLcoth E-mail © megafil groupd@gmail.com

Page 3 of 6
Certificate No. : M0979/21
2. Inflow velocity test.
Select method. : ] om [V Exnaust velocity. [0 MFG's Specifications
057 059 | 056 061 063
0.58 0.6 | 056 0.59 0.58
0.61 0.57 0.56 0.54 0.56
0.59 0.56 0.62 0.59 0.62
0.59 0.57 0.63 0.59 0.58

Average Inflow velocity 8.50 m/s (98 FPM.) Velocity range 204 mis( =29 FPM)

Inflow dimension 8% 72  (Inch x Inch) Inflowarea 400 SQFT

Inflow volume(Q) 392 CFM

Result Summary ] Pass ] Fail
Adjustments Required [J Fan Speed ] pamper
Equipment used : Thermo Anemometer Model 425 S/N : 03004786 Calibration date 23/02/2021

3. HEPA filter leak test.

Measurement Data
PAO Upstream - Measured leak
4 Cone(czlculated) penetration
Supply HEPA Filter 18 ugl.  <0.003% <0.003%
Exhaust HEPA Filter 18 pgl  <0.003% <0.003%
Megafil Co,Ltd. MG-FM-7.8-001, ROO (01/07/19)
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