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INDUCTIBELY COUPLED PLASMA SPECTROMETER
Model : Prodigy 7

Serial No. : P70177
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ORIFICE TRANSFER STANDARD CERTIFICATION
WCORKSHEET TE-5025A

ROOTSMETER S/N 0438320
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Primary Flow Calibrator

Serial No. : 110619, 207510
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MODEL : NL-52A
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Analytical Balances
Model : XS205DU
Serial No : B814654693
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Calibration Certificate ID
TH2020-006-032123-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

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Order Number:

Weighing Device

0332700166

Customer
Company: Eastern Thai Consulting 1992 Co., Ltd.
Address: 129 Moo 1, Nonsi
City: Kabin Buri Contact: Tassawan Chansamrong
Zip / Postal: 25110
State / Province: Prachinburi

Manufacturer: Mettler Toledo Instrument Type:
Model: XS205DU Asset Number:
Serial No.: B814654693 Terminal Model:
Building: Office Laboratory Terminal Serial No.:
Floor: 1 Terminal Asset No.:
Room: Laboratory

Max. Capacity Readability (d)

1
2

81g 0.00001 g
220 g 0.0001 g

Procedure

Weighing Instrument
KB-LAB-61/002

SAT

B814654693

N/A

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.

I S T R

As Found Start; 22.7 °C End: 22.4 °C Start: 62.9 % End: 66.8 %
As Found Calibration Date: 21-Mar-2023 Calibrator: Z é 2
As Left Calibration Date: N/A
Issue Date: 23-Mar-2023 Kassakorn Tassanachaisakul
Approved Signatory:

>

Technical Manager / Head of Calibration Center

Software Version: 1.23.1.70 © METTLER TOLEDO
Report Version: 2.17.4

Form Number: F103C

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

written permission of the issuing calibration laboratory.

A-35
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S METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 70 g

As Found As Left As Found

< .
1 70.00006 g N/A As Leit 1 (Test Poinf)
2 70.00004 g N/A
3 70.00004 g N/A
4 70.00005 g N/A
5 70.00005 g N/A
6 70.00006 g N/A
7 70.00004 g N/A
8 70.00006 g N/A
9 70.00007 g N/A
10 70.00005 g N/A
Standard
Deviation 0.000010 g N/A
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: 100 g
Position As Found As Left 3 4
1 100.0000 N/A
g 1d 0d
2 100.0000 g N/A
3 100.0001 g N/A G\
4 100.0000 g N/A -
5 100.0000 g N/A od od
2 5
Maximum 1 NA =
Deviation 0.0001g As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 2 of 5
Report Version: 2.17.4 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the iss?t;iéng calibration laboratory.
-



Calibration Certificate ID
TH2020-006-032123-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.00000 g 0.00000 g 0.00000 g 0.021 mg 2
2 0.05001 g 0.05003 g 0.00002 g 0.025 mg 2
3 0.10001 g 0.10003 g 0.00002 g 0.026 mg 2
4 0.50001 g 0.50000 g -0.00001 g 0.031 mg 2
5 1.00002 g 1.00005 g 0.00003 g 0.035 mg 2
6 5.00002 g 5.00005 g 0.00003 g 0.050 mg 2
7 10.00003 g 10.00005 g 0.00002 g 0.062 mg 2
8"’ 50.00002 g 49.99999 g -0.00003 g 0.12 mg 2
9 100.0001 g 100.0001 g 0.0000 g 0.21 mg 2
10 150.0001 g 150.0000 g -0.0001 g 0.32 mg 2
11 200.0001 g 200.0000 g -0.0001 g 0.37 mg 2

"The calculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty
was smaller than the CMC value.

0.6

0.4

0.2

Error of Indication [mg]
o

-0.2

-0.4

-0.6

-~
=
-~
-~

50

100

150

Calibration Points [g]

200

As Found

@ As Left

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

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

coverage factor A — 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: 1.23.1.70

Report Version: 2.17.4
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.

A-37

Thosoun-

Page 3 of 5



Calibration Certificate ID M ETTLE R To L E DO
TH2020-006-032123-ACC-TH

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 E2

Weight Set No.: WS79 Date of Issue: 23-Feb-2022
Certificate Number: C208581630 Calibration Due Date: 17-Aug-2023

Thermo Hygrometer

Equipment No.: IN301 Date of Issue: 14-Sep-2022
Certificate Number: 22H1857 Calibration Due Date: 05-Sep-2023
N/A
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: 1.23.1.70 © METTLER TOLEDO Page 4 of 5

Report Version: 2.17.4 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the iss?t;i8ng calibration laboratory.
A-



Calibration Certificate ID METTI.ER TOI.EDO ar\ e

TH2020-006-032123-ACC-TH

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: 15-10%/K

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

Linearization of Uncertainty Equation

1| 0.00001g 81g = 0.022 mg + 0.00487 mg/g - R
2| 0.0001g 220 g U = 0.06 mg + 0.00487 mg/g - R N/A

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)

0.00220 g 0.022 mg 1.0% N/A N/A
0.02200 g 0.022 mg 0.10% N/A N/A
0.22000 g 0.023 mg 0.010% N/A N/A
2.20000 g 0.033 mg 0.0015% N/A N/A
220.0000 g 1.1 mg 0.00051% N/A N/A
=) T 807
E =
z 2
§ T
5 S ol
2 g
3 s
™= —— P I
25 50 75 100 000001 0.0001  0.001 0.01 0.1 1 10 100
Weighing Range [%] Reading [g]
As Found As Left
The weighing range shown in the absolute uncertainty graph refers to the first interval/range of the device.
Software Version: 1.23.1.70 © METTLER TOLEDO Page 5 of 5
Report Version: 2.17.4 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the |ss?t;59 calibration laboratory. ”



Thermo Reactor
Model : TR420

Serial No. : 19490657
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Metrological Center

S C G SCI ECO Services Company Limited
il o 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

O

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

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

Certificate No. T231631 Page 1 of 4

Certificate of Calibration

Equipment : Spectroquant Thermoreactor
Manufacturer : Merck

Model : TR420

Serial No. : 19490657

Customer Code : KB-LAB-63/031

ID No. : T2602A5

Customer : Eastern Thai Consulting 1992 Co.,Ltd.
129 Moo.1 Nonsi,

Kabinburi, Prachinburi 25110

Customer Location : Hot Room

Date of Receipt : 5 September 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : M / Boonchai Suriyawong (Site Calibration Manager)
14 SEP 2023

Date of Issue

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

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

A-41 FM-L12 109/30-05-57



Metrological Center

S C G SCI ECO Services Company Limited
ol bl 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

o

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No.T231631 Page 2 of 4
Calibration Report
Equipment : Spectroquant Thermoreactor .
Date of Calibration : 11 September 2023
Environment : Temperature : 21.8-23.1 °c

Line Voltage : 226.6-234.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

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

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET ‘ TN221-TN230 T230546 10 April 2024
TC TYPET TN231-TN240 T230546 10 April 2024
TC TYPET TN261-TN270 T230548 10 April 2024
DATA LOGGER 34970A T149 T230546 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 49  Minute At 150 C
Fresh Air Damper [_] Open DMin D Medium D Max

D Close

Not Available

(0]

5. Adjustment :
( X ) without adjustment ( ) after adjustment

Ry mleh
JE

Approved By

A-42 FM-L13 108/30-05-57



Metrological Center

©ISCG

CEMENT-BUILDING MATERIALS

Telephone :

Website : www.scieco.co.th

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
+66 2 586 5792-4 Fax

: +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T231631

Page 3 of 4

Calibration Report

TN221 TN222 TN223

Ho[el 1 Hole2 ’ Hole3

TN224 TN225 TN226

Holed ' ﬂ Hole5 “*{ ole6

TN227
Hole7

£
H
TN228
d Hoew |

TN230 TN231
Holel0 Holell Hole1z2 |

TN229

H,@

A6 &

TN232 TN233 TN234
Holel t ‘ Hole2 ! Hole3

/
w W

Aﬂﬂ

TN235 TN236 TN238
Holed . Holes V' Holes

Vvvva

‘.\A

TN239 TN240 TN261
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CEMENT-BUILDING MATERIALS

Metrological Center
SCI ECO Services Company Limited

Website : www.scieco.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No. T231631

Measurement Results

Calibration Report

Page 4 of 4

Average Standard Reading at each position (OC ) BLOCK LEFT

Holel Hole2 Hole3 Holed Hole5 Hole6 Hole7 Hole8 Hole9 Holel0 | Holell | Holel2

Calibration Point TN221 | TN222 | TN223 | TN224 | TN225 | TN226 | TN227 TN228 | TN229 | TN230 | TN231
CAL POINT Max 149.6 149.4 149.5 150.2 149.9 1495 148.0 150.0 149.4 150.7 150.9
150 Min 149.3 1%19.0 149.2 149.8 149.6 1493 147.7 149.7 149.1 150.4 150.6
Average| 149.4 | 149.2 149.4 150.0 149.7 | 1494 | 1479 149.8 1493 150.6 | 150.8

Average Standard Reading at each position (OC ) BLOCK RIGHT

Holel Hole2 Hole3 Holed Hole5 Hole6 Hole7 Hole8 Hole9 Holel10 | Holell | Holel2
Calibration Point TN232 | TN233 | TN234 | TN235 | TN236 | TN238 | TN239 | TN240 | TN261 | TN262 | TN263 | TN264
CAL POINT Max 150.4 1494 148.9 150.2 150.6 150.6 149.5 149.4 149.6 1494 148.6 149.8
150 Min 150.3 149.2 148.7 150.0 150.5 150.4 1494 149.3 149.5 149.2 148.5 149.6
Average| 1504 149.3 148.8 150.1 150.5 150.5 1494 149.4 1494 149.3 148.6 149.7
Spectroquant Thermoreactor Temperature Distribution
. Reading (°C) . o
Setting ( C) Stability (+ C) Uncertainty (+ C)
Min , Max Average
152 e 152 0.2 0.96

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

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

Thessongn

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

a level of confidence of approximately 95 % .

Approved By.

A-44
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Chamber (Incubator)
Model : SRR3-0687 AR
Serial No. : SRR3675A-20070022R

A-45
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Metrological Center
SCI ECO Services Company Limited

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

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

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

Certificate No. T231934

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

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

Certificate of Calibration

NSC-TISI-TIS 17025
CALIBRATION 0244

Page 1 of 3

. Chamber ( Incubator )
: SANDEN Intercool
: SRR3-0687 AR

. SRR3675A-20070022R

KB-LAB-63/019

. T1548A5

: Eastern Thai Consulting 1992 Co.,Ltd.

129 Moo.1 Nonsi,
Kabinburi, Prachinburi 25110

Laboratory

17 October 2023

. Atiphong Rongrat ( Technician )

: M / Boonchai Suriyawong (Site Calibration Manager)

0 6 NOV 2023

Thssorgn

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

A-46 FM-L14118/31-08-64
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@ , SCG Metrology

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

Certificate No.T231934 Page 2 of 3

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration . 24 October 2023
Environment : Temperature : 32.6-34.5 °C

Line Voltage : 222.7-227.4 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

Approved By.

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

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 31-(CH1-10) T230504 24 March 2024
DATA LOGGER 34970A T114 T230504 24 March 2024

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour - Minute At 20 °C
Fresh Air Damper D Open D Min D Medium |:| Max

D Close
Not Available

. Adjustment :

( X ) without adjustment ( ) after adjustment

Thossonn
Bl

A-a7
FM-L15 118/18-08-66



Metrology

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

©/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T231934 Page 3 of 3
Calibration Report

31-CH8

2 31-CH7
31-CH5 31-CH6
] Chamber Edge
31-CH3 O

H

31-CH4
v 7/[3/

=
v

Remark :
Internal Dimensions of Chamber : W (Width) = 58 cm. H(Height)=143 cm. and D(Depth)=61 cm.
Size of Installed Standard sensor number 31-CH1 to number 31-CH8 a=5cm. ,b =5cm. and c¢=5 cm.
Size of Installed Standard sensor number 31-CH9 : W/2=58 cm./2 H/2=143 cm./2 and D/2=61 cm./2

Measurement Results Average Standard Reading at each position ("C )

Calibration Point 31-CH1 31-CH2 31-CH3 31-CH4 31-CH5 31-CH6 31-CH7 31-CH8 31-CH9

20 19.89 20.02 19.89 20.40 20.26 20.21 20.09 20.10 19.97

Chamber ( Incubator) Temperature Distribution
Reading (°C ) Coverage
Setting ('C) Stability (+ C) Uniformity ("C) Uncertainty (+°C)
Min , Max Average Factor k
20.0 - 20.0 0.09 0.37 0.38 2.00

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

Thossorn

providing a level of confidence of approximately 95 % .

i

Approved By.

A-48
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Chamber ( Refrigerator )

Model : SCR-1320SAD

Serial No. : 0508-00065

A-49
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

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

Certificate No.T230515

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

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

Page 1 of 3

Certificate of Calibration

: Chamber ( Refrigerator )
: Sanden Intercool

: SRC-1320SAD

: 0508-00065

: KB-LAB-48/034

: T8421A2

: Eastern Thai Consulting 1992 Co.,Ltd.

129 Moo.1 Nonsi,

Kabinburi, Prachinburi 25110

Laboratory

: 14 March 2023

: Boonchai Suriyawong ( Site Calibration Manager )

-

/ Sujjar Naknakred (Site Calibration Manager)

17 MAR 2023

Thosoun

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

A-50 FM-L14118/31-08-64
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Ay, Metrological Center
@ISCG

SCI ECO Services Company Limited

. . . NSC-TISI-TIS 25
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. T B

Certificate No. T230515 Page 2 of 3

Calibration Report

Equipment : Chamber ( Refrigerator )
Date of Calibration : 22 March 2023
Environment : Temperature : 27.6-27.7 °c

Line Voltage : 221.7-2259 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

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

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

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 13-(CH1-10) T222309 08 November 2023
DATA LOGGER 34970A T121 T222309 08 November 2023

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 5 Hour 40 Minute At 3 o)

Fresh Air Damper [_] Open |__—|Min |:| Medium D Max

D Close

Not Available

5. Adjustment :
( X ) without adjustment () after adjustment

1

Approved By .v

Thosoun-

A-51 FM-L15 I117/15-05-63



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. 2§fgﬂ:§;ggﬁ

Certificate No. T230515 Page 3 of 3

Calibration Report

4 é; — T 13CHS
13CH5 13CH6
<—}— Chamber Edge
13CH9Q
H .
]3$H3 : H2 13%}14
: L
bW, ACHE /"
4 -",-""DIZ % = 4 D
<3 > X i/
< w >

Remark :
Internal Dimensions of Chamber : W (Width) = 100 cm. , H(Height)=135 cm. and D(Depth)=45 cm.
Size of Installed Standard sensor number13CH1to numberl3CH8: a=5cm.,b=5cm.and c=5cm.
Size of Installed Standard sensor number13CH9 :  'W/2=100 cm./2 ,H/2=135 cm./2 and D/2=45 cm./2

Measurement Results

Average Standard Reading at each position (°C )

Calibration Point 13CH1 | 13CH2 | 13CH3 | 13CH4 | 13CH5 | 13CH6 | 13CH7 | 13CH8 | 13CH9

3 295 3.02 2.80 2.68 3.18 3.98 2.88 2.77 3.27
Chamber ( Refrigerator ) Temperature Distribution
Reading (°C ) Coverage
Setting (C) Stability (+'C ) Uniformity (C) Uncertainty (2 C)
Min , Max Average Factor k&
3.0 3,4 3.4 0.71 1.46 1.34 2.15

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

Approved By & 7}%

A-52 FM-L15 I117/15-05-63

a level of confidence of approximately 95 % .




pH METER
Model : SevenCompact
Serial No. : B824972289

A-53



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER
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NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 1o0f 3
Certificate No. - 23-131100
Sample Code - 23-48669-002

Customer : Eastern Thai Consulting 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110
Location of Calibration :  Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

Equipment :  pH Meter

Manufacturer :  METTLER TOLEDO Model :  SevenCompact 5220
Serial No. : B824972289 ID No. :  KB-LAB-61/003

Date of Receipt : 08 November 2023 Date of Calibration : 09 November 2023

Condition of Calibration
1. Environment
1.1 Ambient temperature : 25.0 + 25 °C 1.2 Relative humidity : 55,0 % + 150 %

2. Calibration method
In house method WI-CL-019: based on direct measurement by using standard voltage calibrator and using certified reference material

(CRM).

3. Reference standard / Certified reference material
Instrument ID No. Certificate No. Due Date
3.1 Voltage Calibrator LB-AMC-01 23E3244 03 October 2024
3.2 Digital Thermometer LB-TH-33 23-098974 25 August 2024
Certified Reference Material Lot. No. Ref No. Expire Date
3.3 Buffer SolutionpH  4.008 919273 PH216.L5 24 September 2025
3.4 Buffer SolutionpH  6.985 919274 PH107.L5 24 September 2024
3.5 Buffer SolutionpH  10.010 919278 PH220.L5 24 September 2024

4. This certificate is traceable to the international system of unit (SI Unit).
4.1 Instrument No. 3.1 through Technology Promotion Association (Thailand-Japan).
4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer, and nanovoltmeter Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
4.4 Buffer Solution No. 3.4 traceable to CPA chem (CPA RefN HARNED CELL LotN 61275737; CPA RefN HARNED CELL LotN 61273986
Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).

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

6. Condition of calibration item - Normal

Calibrated by Mr. Nuttaput Timula Approved by (Mr. Somchai Neampunt)
Scientist ‘]}B‘W Signed for Director

Issue date 15 November 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the 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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

TEL 02-516-2422 CONTACT@AMARC.CO.TH

361 Soi Ladprao 122, Ladprao Road,
A-58AX 02-516-6949 WWW.AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-114 Rev.01 Effective Date. 15/10/21



AMARC|

Equipment
Manufacturer
Serial No.

Range

Results of Calibration

pH Meter

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

METTLER TOLEDO

B824972289

-2.000 pH t0 20.000 pH; £2000.0 mV; -5.0°C t0 130.0°C

Part 1. DC Voltage measurement

Resolution
Model
ID No.

Certificate No. :

Sample Code :

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3
23-131100
23-48669-002

0.01pH ; 0AmV ; 0.1°C

SevenCompact $220
KB-LAB-61/003

pH Meter Serial No. B824972289
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor

pH mV my pH mV k

0 41413 414.0 0.00 + 0.083 2.00
4 177.477 177.5 4.00 + 0.083 2.00
i 0.000 0.1 7.00 + 0.083 2.00
10 -177.477 -177.3 10.00 + 0.083 2.00
14 -414.113 -413.9 14.00 + 0.083 2.00

Part 2. Performance of Electrode system

Electrode Manufacturer METTLER TOLEDO Model InLab Expert Pro-ISM

Electrode Serial No. 2357000

Three-Point Calibration at pH4, pH7 and pH10 Percent Slope 99.2

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH mvV pH pH k

4.008 4.01 179.3 0.002 + 0.010 2.00
6.985 6.99 4.2 0.005 + 0.0M 2.00
10.010 10.01 -167.2 0.000 + 0.0M 2.00

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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

Thossorzn

361 Soi Ladprao 122, Ladprao Road,
Phlabphlia, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422

A-55Ax 02-516-6949

Rev.09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date.15/10/21




ASIA MEDICAL AND
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NSC-TISI-TIS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 30f3
Certificate No. : 23-131100

Sample Code :  23-48669-002

Equipment :  pH Meter (Digital Thermometer with sensor)

Thermometer readout

Manufacturer : METTLER TOLEDO g Model :  SevenCompact $220
Serial No. : B824972289 ID No. : KB-LAB-61/003
Resolution : 0. °C Range : 5.0 °Cto 130.0 °C
Thermometer sensor

Manufacturer : METTLER TOLEDO Model : InLab Expert Pro-ISM
Serial No. : 2357000 ID No. : N/A

Condition of Calibration
1. Environment 1.1 Ambient temperature : 280 °C & 3.0 °C
1.2 Relative humidity : 550 % + 15.0 %

2. Calibration method

2.1 The calibration use in house method WI-CL-021 : by comparison with standard thermometer

2.2 The calibration by comparison unit under calibration (UUC) to the standard thermometer in a calibration bath at the

controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Resistance Thermometer PT-100 RTD-90 23-098974 25 August 2024
3.2 Thermometer Readout GT-N LB-TH-33 23-098974 25 August 2024

4. This certificate is traceable to the international system of unit (S| Unit).
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory
Calibration No.0152)

5. This result of calibration was found accurate as shown on date and place of calibration only. ‘]}W’*

6. Condition of Calibration item : Normal

‘Results of Calibration

Calibration Average of Unit under calibration Expanded
. . - - . Coverage factor
point standard reading | Immersion depth | Average reading | Correction value uncertainty ¢
OC OC mm OC OC OC
23 23.001 120 23.0 + 0.001 + 0.13 2.00
25 25.000 120 25.0 0.000 £ 0413 2.00
27 26.999 120 27.0 - 0.001 + 0.13 2.00
Notes

Calibration results without adjustment

The resuit expanded uncertainty of measurement Uis stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for anormal distribution corresponds

to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of report -
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 A-5Gax 02-516-6949 WWW.AMARC.CO.TH

FM-CL-018 Rev.09 Effective Date. 15/10/21




Conductivity Meter
Model : SevenCompact

Serial No : C038084210

A-57



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7~y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

W\,
SN,

(

NSC-TISI-TIS17025

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

Cert.No.: 23CH105
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( /)Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
Mettler Toledo
SevenCompact
€038084210
KB-LAB-64/001
Used Item

24 January 2023
25 January 2023
2301-0755DC-1

Eastern Thai Consulting 1992 Co.,Ltd.
129 Moo.1 Nonsi, Kabinburi,
Prachinburi 25110

(25 +25) ‘C
(50 + 15) %

In -house method :
- CP-CHS6 : based on direct measurement by
using certified reference material (CRM)

Walalak Sirithean

Waly -

Approved Signatory

27 January 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

=S A 0050373



Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer

This certification is traceable to the International System of Unit maintained at:-

Cert.No.: 23CH105

Page.: 2 of 2
Serial No. ID No. Certificate No. Due date
9549224 130RC003 221484 17 Apr 2023

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution

1413.0 puS/cm

Manufacturer
CPA Chem

Lot No.
823328

Exp. date

20 June 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.1) ic
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 pS/cm

Conductivity Electrode Serial No.: 5820300339

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 puS/cm 1364 uS/cm 1413 uS/cm 9.2 uS/cm 2.00

Remark

- UUC* = Unit Under Calibration

- Cell constant = 0.550938 cm"

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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pH Meter
Model : Seven2Go S2

Serial No : B805359649

A-60



ASIA MEDICAL AND
A AGRICULTURAL LABORATORY
AND RESEARCH CENTER oV,
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NSC-TISI-TIS17025
CAUBRATION 0152
CERTIFICATE OF CALIBRATION Page 1of 3
Certificate No. : 23-055907
Sample Code : 23-21709-001
Customer : Eastern Thai Consulting 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110
Location of Calibration :  Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
(Calibration Laboratory)
Equipment :  pH Meter
Manufacturer :  METTLER TOLEDO Model : Seven2Go S2
Serial No. : B805359649 ID No. :  KB-LAB-61-001
Date of Receipt : 25 May 2023 Date of Calibration : 25 May 2023
Condition of Calibration
1. Environment
1.1 Ambient temperature . 25.0 + 25 °C 1.2 Relative humidity : 55.0 % + 15.0 %

2. Calibration method
In house method WI-CL-019: based on direct measurement by using standard voltage calibrator and using certified reference material

(CRM).

3. Reference standard / Certified reference material
Instrument ID No. Certificate No. Due Date
3.1 Voltage Calibrator LB-AMC-01 22E3240 03 October 2023
3.2 Digital Thermometer LB-TH-33 22-107027 02 October 2023
Certified Reference Material Lot. No. Ref No. Expire Date
3.3 Buffer Solution pH  4.008 838357 PH216.L5 15 September 2024
3.4 Buffer SolutionpH  6.986 882985 PH107.L5 20 March 2024
3.5 Buffer Solution pH  10.008 838359 PH220.L.5 15 September 2023

4. This certificate is traceable to the international system of unit (Sl Unit).
4.1 Instrument No. 3.1 through Technology Promotion Association (Thailand-Japan).
4.2 [Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer, and nanovoltmeter Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
4.4 Buffer Solution No. 3.4 traceable to CPA chem (BIM RefN HI-13 LotN 25.05.2022 ; BIM RefN HI-16 LotN 02.06.2022 ; BIM RefN HI-
13 LotN 25.05.2022 ; BIM RefN HI-16 LotN 02.06.2022 Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).

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

6. Condition of calibration item : Normal

Calibrated by Mr.Anupong Lakawin Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 29 May 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the 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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 A-6FAx 02-516-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.01 Effective Date. 15/10/21
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Equipment
Manufacturer
Serial No.

Range

Results of Calibration

pH Meter

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

METTLER TOLEDO

B805359649

Resolution
Model
ID No.

-2.00 pH1020.00 pH; 1999 mV ; -5.0°C t0 105.0°C

Part 1. DC Voltage measurement

pH Meter Serial No.

B805359649

W
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Certificate No. :

Sample Code :

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3
23-055907
23-21709-001

0.01pH ; TmV ; 0.1°C

Seven2Go S2
KB-LAB-61-001

Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor
pH mv mv pH mV k
0 A14.13 414 -0.01 + 0.59 2.00
4 177.477 177 4.00 + 0.59 2.00
7 0.000 0 7.00 + 0.59 2.00
10 -177.477 -177 10.00 + 0.59 2.00
14 -414.113 -414 14.01 + 0.59 2.00

Part 2. Performance of Electrode system

Electrode Manufacturer METTLER TOLEDO Model! InLab Expert Go-ISM

Electrode Serial No. 2175686 ID No. N/A

Three-Point Calibration at pH4, pH7 and pH10 Percent Slope 98.2

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH mV pH pH k

4.008 4.02 183 0.012 + 0.010 2.00
6.986 7.00 10 0.014 + 0.010 2.00
10.008 10.02 -165 0.012 + 0.01 2.00

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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422

A-6Z%ax 02-516-6949

Rev.09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date.15/10/21




ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC|

THAILAND

NSC-TISI-TIS17025
CALIBRATION 0152

Page 30f 3
23-055907
23-21709-001

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

Equipment pH Meter (Digital Thermometer with sensor)

Thermometer readout

Manufacturer METTLER TOLEDO Model Seven2Go S2
Serial No. B805359649 ID No. KB-LAB-61-001
Resolution : 0.1 °c Range -5.0 °Cto 105.0 °C
Thermometer sensor
Manufacturer METTLER TOLEDO Model InLab Expert Go-ISM
Serial No. 2175686 ID No. N/A
Condition of Calibration
1. Environment 1.1 Ambient temperature 23.0 °c + 3.0 °C

1.2 Relative humidity 55,0 % + 15.0 %

2. Calibration method
2.1 The calibration use in house method WI-CL-021 : by comparison with standard thermometer
2.2 The calibration by comparison unit under calibration (UUC) to the standard thermometer in a calibration bath at the
controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Platinum Resistance Thermometer 5615-12 LB-TM-22 PSL-T 0199/66 02 January 2024
3.2 Thermometer Readout 1502A LB-TM-20 PSL-T 0199/66 02 January 2024

4. This certificate is traceable to the international system of unit (St Unit).
Thailand Institute of Scientific and Technological Research (Accreditation Laboratory Calibration No. 0015)

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

6. Condition of Calibration item : Normal

Results of Calibration

Calibration Average of Unit under calibration Expanded
, Coverage factor
point standard reading | Immersion depth | Average reading | Correction value uncertainty "
OC OC mm OC OC OC
0 -0.013 120 -0.3 + 0.287 + 0.074 2.00
30 29.987 120 30.0 - 0.013 + 0.078 2.00
50 49.984 120 50.0 - 0.016 + 0.078 2.00
Notes

Calibration results without adjustment

The result expanded uncertainty of measurement Uis 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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003. |

- End of report -

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21

TEL 02.516-2422
A-63Ax 02-516-6949
Rev.09

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-018



Water Bath

Model : WNB22

Serial No : L519.1112

A-64
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NSC-TISI-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. : 23-023261
Sample Code : 23-09257-001
Customer : Eastern Thai Consulting 1992 Co., Ltd.

129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110

Location of Calibration : Eastern Thai Consulting 1992 Co., Ltd.

(Laboratory)
Equipment :  Liquid bath (Water bath)
Manufacturer _: Memmert Model WNB 22
Serial No. L519.1112 ID No. :  KB-LAB-64/002
Date of Receipt : 03 March 2023 Date of Calibration : 03 March 2023
Condition of Calibration
1. Environment 11 Ambient temperature : Maximum 317 °C ; Minimum 30.3 °C
1.2 Relative humidity : Maximum 498 % ; Minimum 39.0 %
1.3 Line voltage supplied : Maximum 2315 VAC ; Minimum 225.8 VAC
2. Calibration method
In-house method WI-CL-023 based on ASTM E 715-80: 2001.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data acquisition with sensor LB-DA-11 (RTD-214 to RTD-218) 22-126916 07 December 2023

(RTD-Pt100)

4. This certificate is traceable to the international system of unit (SI Unit).

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal
f‘J‘\-vﬂ—'\‘.
Calibrated by Mr. Sarawoot Thammo Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 07 March 2023 7}

The uncertainties are for a confidence probability of approximately 85%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measuremnent 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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).
TEL 02-516-2422 CONTACT@AMARC.CO.TH

A-6Bax 02-516-6949 WWW.AMARC.CO.TH
Rev.01 Effective Date. 15/10/21

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-114
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Results of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION
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Certificate No. :

Sample Code :

THAILAND

NSC-TISI-TIS17025
CALIBRATION 0152

Page 2 0of 3
23-023261
23-09257-001

Resolution 0.1 =g
1. Reporting of Temperature
Calibration yucH uuc* Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) setting (°C) | reading (°C) #1 #2 #3 #4 # 5Ref + (°C) factor k
85 85.0 85.0 84.773 84.800 84.802 84.835 84.821 0.18 2.00
95 95.0 95.0 94.821 94.863 94.895 94.916 94.888 0.18 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
85 0.095 0.161 0.281
95 0.100 0.181 0.298

Notes

- UUC* = Unit Under Calibration

Trosoun

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

A-6BAX 02-516-6949

TEL 02-516-2422

Rev.09

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH

Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 3 of 3
Certificate No. : 23-023261
Sample Code : 23-09257-001
Results of Calibration
Notes Top View
1. Sensor installation locations BIEhhe
®2
1.1 Place five calibrated temperature sensors in the unloaded i , it
water bath with diffuser plate in place and at lowest position N : e it \. R =
2 (T 'G_eomelr_i_c_ center .
and water level approximately 38 mm from the top. s ,. e R EI%
1.2 Locate one sensor in each of the four corners of the bath Controled T s 3y Y
H 150 mm |
approximately 50 mm from each wall and midway between E Long /2" .| !
the diffuser plate and the water surface.
N el . . f. #3,#4
1.3 Locate the fifth sensor within 25 mm of the geometric center "l =
of the bath.
2. The quoted uncertainty includes" Stability of bath and loading
- = Top
effect in bath at 20% of uniformity . Controlied ¢
f . . . o = e b oo ] —— Waler surface
3. Uniformity - the maximum difference of measured - R B :
temperatures at any sensors and the measured temperature ) : Micivay between
VU SNSRI e A A Gt A _lhe diffuser plate
at the reference location which are observed at the same time. I and the wisler
surface
4. Stability - one-half of the greatest maximum difference of oi
e e e gt —— Diffuser plate
measured temperatures at any one sensor. Front View
5. Overall variation - the difference of the maximum and the Figure: Example of sensor
minimum measured temperatures throughout observation time. installation Positions
6. UUC* reading - the average reading of indicating device that forms the integral part of the bath.
7. Controlled circulation or stirrer moter setting :  N/A
8. Cooling system : N/A
9. Calibration results without adjustment.

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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

Thossoven

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkok 10310

CONTACT@AMARC.CO.TH
A-6Fax 02-516-6949 WWW.AMARC.CO.TH

FM-CL-018 Rev.09 Effective Date. 15/10/21



DO METER
Model : YSI5000
Serial No. : 16H102702

M-68
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Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email:info@harikul.com www.harikul.com

CERT.No.: HS-U072J

Calibration Date : 12 Oct 23 Model
Submitted by : Eastern Thai Consulting 1992 Co., Ltd. SIN
129 Moo 1, Nonsi Subdistrict, Kabinburi Probe
District Prachinburi Province 25110 SIN
ID NO.
Avg Room Temp : 20 °C Air Temp ref

Avg Water Temp : 20 °C

Barometric ref

Certificate of Calibration

: YSI 5000

: 16H102702
: YSI 5010

1 22A00334

: S/N. F8065C26
: S/N. F8065C26

Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11430
Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/))
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.09 (PASS) - -
Measurement 5 (mg/l) 9.08 (PASS) - -
Measurement 6 (mg/l) 9.08 (PASS) - -
Measurement 7 (mg/) 9.08 (PASS) - -
Measurement 8 (mg/l) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.08 . mgfl s -
Inaccuracy 0.01 mgfl - -

Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mgft

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

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

Technician Signature

(Kittipong Maekwong) A-69

Laboratory Manager

(Natenapha Pisatkunchon)




Digital Thermohygro Meter
Model : 303C

Serial No : 200603234

A-70



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 1of 2
Certificate No. : 23-132793

Sample Code : 23-49490-001

Customer : Eastern Thai Consultin'g 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110
Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration laboratory)

Equipment : Digital thermo-hygrometer

Manufacturer : N/A Model : 303C

Serial No. : 200603234 ID No. : KB-LAB-63/026
Date of Receipt : 13 November 2023 Date of Calibration : 20 November 2023

Condition of Calibration
3.0 °C

I+

1. Environment 1.1 Ambient temperature : 23.0 °C
1.2 Relative humidity : 55.0 % + 15.0 %

2. Calibration method
2.1 In-house method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber.

2.2 The calibration by comparison unit under calibration (UUC) to the thermometer standard / chilled mirror hygrometer in
a chamber at the controlled temperature / relative humidity.

3. Reference standard instrument

Instrument Model ID No. Certificate No. Due Date

3.1 Chilled Mirror Optidew 401 LB-DP-03 & LB-DP-03 (DP) TH-0064-23 07 August 2024

3.2 Digital Thermometer Optidew 401 LB-DP-03 & LB-DP-03 (Temp.) 23-103423 03 September 2024
3.3 Digital Thermometer 34972A LB-DA-0O7 with RTD-89 23-101374 05 September 2024

4. This certificate is traceable to the international system of unit (S| Unit).
4.1 Instrument No. 3.1 through National Institute of Metrology (Thailand).
4.2 Instrument No. 3.2 and 3.3 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibrationitem : Normal ﬁ/“

Calibrated by Miss Pornsuda Lohabal Approved by (Mr . Somchai Neampunt)
Scientist Signed for Director
Issue date 22 November 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the 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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

TEL 02-516-2422 CONTACT@AMARC.CO.TH
A-7FAX 02-516-6949 WWW.AMARC.CO.TH
Effective Date. 15/10/21

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-114 Rev.O1



AMARC

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Certificate No. :

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of2
23-132793

Sample Code : 23-49490-001
Results of Calibration
Temperature measurement
Resolution 0.1 °C
Range 50 °C to 70 °C
Calibration Average of standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correction value uncertainty
°c %RH o °c %G °c
20 50 20.00 19.9 + 0.10 + 0.39
25 50 25.00 24.8 + 0.20 + 0.39
30 50 30.00 29.7 + 0.30 + 0.39
Humidity measurement
Resolution 1 %RH
Range 10 %RH to 95 %RH
Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity Average reading Correction value uncertainty
%RH °c %RH %RH %RH %RH
45 25.01 45,13 39 + 6.13 + 1.3
60 25.03 59.96 48 + 11.96 + 15
75 25.02 75.06 62 + 13.06 + 1.7
Notes

- Calibration results without adjustment.

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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

Thoson

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422
A-FAX 02-516-6949
Rev.09

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH
Effective Date. 15/10/21



HOT AIR OVEN

Model : UF110

Serial No. : B420.0827

A-73



\\‘\"I”I"?
ASIA MEDICAL AND N ,
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

?’I
W\

AMARC

i

THAILAND

o

ai
1,4'

7 kel ey
"4’-(! 1l |I\“\\\

NSC-TISI-TIS17025
CALIBRATION 0152

Page 10of 3
23-117652
23-433253-003

CERTIFICATE OF CALIBRATION

Certificate No. :

Sample Code

Customer Eastern Thai Consulting 1992 Co., Ltd.
129 Moo 1, Suwannasorn Rd., Nonsri,
Kabinburi, Prachinburi 25110

Location of Calibration Eastern Thai Consulting 1992 Co., Ltd.

(Laboratory)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UF 110
Serial No. B420.0827 ID No. KB-LAB-63/008

05 October 2023

Date of Calibration

05 October 2023

Date of Receipt

Condition of Calibration

1. Environment 1.1 Ambient temperature Maximum 327 °C ; Minimum 304 °C

1.2 Relative humidity Maximum 720 % Minimum 66.7 %

1.3 Line voltage supplied Maximum 224.6 VAC Minimum 221.6 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-168 to RTD-176) 23-043820 03 May 2024

(RTD-Pt100)
4. This certificate is traceable to the international system of unit (SI Unit).

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal

(Mr. Somchai Neampunt)

Calibrated by Mr. Nophanon Anusak Approved by

Signed for Director

J

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the

Scientist

Issue date 09 October 2023

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

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 Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 A-TBAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.01 Effective Date. 15/10/21
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Results of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

Sy,
\_______/

e,

0

I

——
7 N )
”4”’!1 In\“\\‘

wi
11

5
I,,
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REPORT OF CALIBRATION

Certificate No. :

Sample Code :

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3
23-117652
23-433253-003

Resolution 0.4
1. Reporting of Temperature
Calibration Uuc* uuc* Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) [setting (°C)|reading (°C)| #1 #2 #3 #4 #5 #6 #7 #8 | #oRef + (°C) factor k
85 85.0 85.0 85.00 | 84.50 | 85.16 | 84.99 | 85.12 | 85.10 | 85.09 | 84.76 | 85.1 0.26 2.00
104 104.0 104.0 103.98(103.48 104.19[103.90( 104.10 | 104.70 [ 104.20| 103.52| 104.11 0.47 2.00
150 150.0 150.0 149.711149.02| 150.14 | 149.57| 149.87| 149.92| 150.24| 149.01| 149.92 0.53 2.00
180 180.0 180.0 179.59 | 178.78 | 180.09| 179.59 | 179.74 | 179.83 | 180.29| 178.71 | 179.82 0.57 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
85 0.10 0.64 0.77
104 0.26 0.68 114
150 0.25 1.04 1.73
180 0.28 1.23 1.95

Notes
- uucr=

Unit Under Calibration

Thssorn

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

TEL 02-516-2422
A-75Ax 02-516-6949

Rev.09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Effective Date. 15/10/21
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REPORT OF CALIBRATION Page 3 of 3
Certificate No. : 23-117652

Sample Code :  23-433253-003

Results of Calibration

Notes
: # 2 #4

8.
9.

Sensor installation locations

1.1 All sensors at any corners or walls should be positioned

o
5cm (a x b x ¢) from the wall. * O#1 #3
Ref‘/‘—~~Gaamum conter
1.2 The reference sensor is preferably located of the geometric center #99
|
of the chamber. u o# 613 #8,
T
Interior dimensions approx of chamber : !
#54_ _we _ #7 D
W= 56 cm; D= 40 cm; H= 48 ocm 'L/CI
. 0}/
Air valve or fresh air level : Off \J £ /[;
a
Fanlevel : Open =t W -
The quoted uncertainty includes” Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity ". installation Positions

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.

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

Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

UUC* reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

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%. The standard uncertainty of measurement has been determined in accordance with UKAS M3003.

- End of Report -

Thossovn

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

TEL 02-516-2422 CONTACT@AMARC.CO.TH
A-76AX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-018 Rev.09 Effective Date. 15/10/21



Dissolved Oxygen and BOD
Model : HI98193

Serial No : 03500057101

A-77
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CALIBRATION LABRORATORY

AC-3061

Certificate No. : HIT-2321-0645

Page : 1 of 2
CERTIFICATE OF CALIBRATION

Equipment : Dissolved Oxygen and BOD Meter
Meter Model : HI98193 Serial No. : 03500057101
Probe Model : H1764073 Serial No. : KCIN42MCK
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE230826
Customer name : Eastern Thai Consulting 1992 Co., Ltd. (Branch 00002)

129 Moo. 1, Nonsi Kabinburi, Kabinburi,

Prachinburi 25110
Received date : 24 May 2023
Calibrate date : ; 26 May 2023
Issue date : 26 May 2023
Ambient Temperature : (252 )OC
Relative Humidity : (50%15)% RH
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-11 by using certified reference material (CRM)

7z
IZ{Mr. Pichit Petthong z %/

Calibrated by : O Mr. Jakkapob Pentisan Approved by : Mr. Anan Suwanchaisakul

O Mr. Channarong Soinak Authorizer Signatory

s | Instruments
Ha N Thailand) Limiter

This certificate was certified only for the instrument we calibrated.

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)
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Condition of this calibration result

Certificate No. : HIT-2321-0645

Page : 2 of 2

Reference Standard Instruments : This certification is traceable to the International unit of thru Technology

Promotion Association (Thailand-Japan).

Instruments Model Serial No. Certificate No.
Thermometer with sensor HI98509 39643D 22T1521
Standard Dissolved Oxygen Buffer Solution :
Zero Oxygen Solution Model No. Mean Value Ref. No. Lot Number Exp. date
HI7040L HI7040L 0.0 = 0.1@25°C 20A33 S0008/23 December 2027

Calibration Result

Inspection the accuracy of the Dissolved Oxygen (DO) Meter by using the following certificate reference

material value.

Unit Under CRM Standard Actual value | Error value Uncertainty of
Calibration DO Reading Reading Measurement (%)
Electrode Model 0 mg/L 0.00 mg/L 0.00 mg/L N/A
Serial : KCIN42MCK 8.3 mg/L 8.25 mg/L -0.05 mg/L 0.33 mg/L

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,

providing a level of confidence of approximately 95%

** End of certificate **




SOUND LEVEL CALIBRATOR
MODEL : NC-75

SERIAL No. : 34302326

A-80



AT $99020-70-70-71SL-40 PISUCO-PU-TU-C IDLBU

m J‘ Ve
— - ﬁl...ﬁﬁcan uoneIqIE) JO pesy Sy JO [eaoidde uepum Joud o) Ha 1daoxa “JIng wt uey) J3YI0

paonpoidar aq jou few ‘prepuels 70L1 DFL/OSIIO sjuaurambal aU) LM S0UEPI0dE UL pamSSI ST 912oLIHS0 STL,

( remyopd ETEIL )

’ .\_@\w\ .M : £q paro1ddy

wesredinsid WONEEN : Aq payeIqniE)
€707 AVIN ¥Z : 9ussy jo aeq
£207 KV 61 : aye( wONEIqIED
£20T AV 01 : e( PaARNY
“QILSLL) YoIessay [eQIS0[0WY09 I PUT SPHUSIIS JO RS PUEfiedL T'e
“(pue ) £30[0DaIAL JO SYMBST] [PUONEN [ % ( 0TF 005 ) : Appruny 2ANEIRY
pue[ey ) £30{0NSA JO SIMBST] [PUCHEN ['€ - (ex €101 )  2anSsa1
: Je paUTEIUIRW Yum JO wWoIsAS [PUOTIRULISIUIL Y O} dfqeade st 9)eoQIIa0 SWJ, °¢ Do (€F0€T ) : sameraduia §, JuRIqUIY
-A[uo way] PJRIqIE SIT) J0F UOLEIQI[Ed JO aoe[d pue 3JEP U0 UMOYS SE 2JEMo0E PUNIOJ SeMm UORRII[Ed JO JmsaI SWL ‘T - P uopedro]
yT-g943-01 €2-T100-d44 69099 LA  VO9EL-IAY Jozhreuy Opny
PT-aHIP1 £2-T00E-VV SEY095PE IVTy-VN sogydury SuUMsEa —
PT-gHI-V1 £C-1001-VV Q06LL6T 031T¥ suoydomIA] JSUBpUO) . o
vZ-gH4-80 €2-1100-39 pI100129  OLOT-LVI IojernusyY S[qUUNIEIZoId ANV TIVHL 0€20C RIAENOHD ‘VHOVIS WVHDIONON «
jrumyl  99C0/IE AR ELTVEOO9AWN  VIOVEE sremEn A R 11 00 £89 NIV TVRULSOANI d0IO¥E ave B o)
pr-@aEE]  LOCOOEdSTHA  9LOOCTESAW  VIOVEE KOUmA [HBI Q1700 2661 ONILTASNOD IVHLL NELLSVE .
- aad-€1 9970/0€ " THA  $OTOTTESAN VIorEe TopeummA NI
yT-g94-L0 £2-0100-15 TPLTOLTSAN drisee I10je1oudD) THOJRAE A aooo : punoy sy uopipue)
Qg onQ BN T DN [ELeS BPPoIA L
: S{SWIGSU] pIepuels 20Uy 1
: ToYLIED JO J[HST ST FO HORIPUS]) - ToN X
9TELOEVE TON [ELPS
SL-ON PPN
-guoydoiorut NOTI 1 1INJICINUBIAL
s0unIa7os SUp FUIsN PAIMSESUS SEM JOJRIIEd PUmos a1 3O TORIOISTp [e10} U Aouanbag ‘(491 smssaxd punos aqY, YOIVIAIIVO ONNOS : ymamdmby
*pIepuRI§ £007-TH609-DH1 YO paseq Aq pajeIqrieo sem jusurdmbs sty
: POIRIA HOUBIGED Jje omwmeho 9) ﬁomw&hm—m—ﬂ 9)
¢Jor : seded
£0-0V-dD : 2JNPa20IJ UOHEAGHED £T0€2DDV * 'ON 33D
gyoz :  sddeg 650 NOWLVHENYD woawoydiyus M /Ny oo UIoydiI)IS@IaIuad-[ex|jew-d 6/91-EEVT-0xed 0088-SEVT-0'I3L

8S00DVISDA :  "ON dof SZ0LT SLLASIL-OSN -GNYTIYHL 00201 Yoxibueg pnidBueg ‘ruwngBbueg”py LIOYULIS L/LSY-LSY

T S oD ooy XIOLVYOIV'T NOLLVHEITYD
(17100 SALVIOO0SSY NYOIHLIS

AYOIVIOIVI NOLLVEdITVD T S
CLTT00N SALVISOSSY NHOJIHLIS 'NHOdIHLIS




vA -

N C=

9yBaum.I2) UOREAQIED JO PUY

$990Z0-0-+0-Z1SL-40

o, 56 A[orewurxoldde Jo 20USPIUOD JO [94F] € Surpiaorduoye(noyeo Suimorjo} anfea Aue Jo

7= ¥ 10108} 25e19A00 £q paijdnnws Aureieoun PIEPUE]S B U0 PISeq S| Kurepsoun papodal 3y,

o0'e 010 0
( 9% ) wuary Spmeydasoy” ( % ) Lureioun ( % ) onyea pamsesy
WORI0ISIP [BIOL, °f
01 10 00 070001 0001
(%) (%) (%) (zH) (@H)
g Aureyranun onfeA anpeA Kouonbazy
soueydaooy pareras(q pamsea pegoadg
Kswanbaag -7
0170 +1°0 £0'0 £0'%6 ¥6
(ar) (@) (ap) (gp) (ap)
Bloiig Ayureaeoun) anyeA anfes Joas] amssaid
20ue)daody paetaeQ pamsea punos pagioodg

€J0€ ¢ saged
8S00JV9I9DA ¢ 'ON qof
E€I0EZOOV * "ON 2D

[oAar 2aussaad pmmog *1

T UOGEIqIEd JO Jnsay

A-82

978013190 UOTIRIQI[E) JO UOBNUNRUO)

AMOLVY0gV'T NOLLVHEI'TVO el
QLT°00 STIVIOOSSY NMOJIHLIS 'N¥OdIH LI S



SOUND LEVEL METER
MODEL : NL-52A
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ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724
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ATOMIC ABSORPTION SPECTROPHOTOMETER
Model : PinAAcle 900F

Serial No. : PFBS22080801
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BAROMETER
Equipment : Analog Barometer

ID No. / Tag No. : BM001/41
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CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030
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DRY GAS METER MC-572V

Serial No. : 0504003
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WISDOM 54

Certificate Of Calibration

Method 5 Pre-Test Gonsale Calibration - Cublc meter (m3)

deter Console information Calibration Condition FactorsiConveraion fRaterence Equipment
sonsole Model MC572Y Calibralion Date: 3-Apr-23 R Std Temp {*K) 298 WTM Model:  W-NKoDa-58  WTM Cal. Due Date: Noy. 2022
Cansole serial © 0504003 Issus Dale 3-Apr23 Sid. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: 10000
DGM Model #: SK25EX Cal. Report No. : __WDS-SVGGO(!SQ K, (K/mm Hg): 0.3857
DGM Serial #: 0009854 Ambient Temp (*C1: 25
Pressure (mm Hg) 758
Relative Humidily (%) 60
- UUT Meter (LG R Meter (Tl
Run Time DGM Orifice Volume Oullet Temp Volume Quttal Temp
(minutes) (mm H,0) Initiat _Final fnitial Final Initial Final Initiat Final
o [ Vinl Vit L Lt Ve Vit Vi hat
15 00 130 2.1249 22873 26 28 11.24924 11.40853 25 25
10.00 25.0 1.9384 20864 25 26 11 06645 11.22136 25 25
800 50.0 17294 1.9105 26 26 10 86093 11.03905 25 25
7.00 _ 0.0 1.4887 1.6921 26 26 10.62322 10 82407 25 25
500 1200 11950 L_ 1 3736 26 4= 26 10.33100 10 50914 25 25
Standardized Data Calibration Results
Tast Meler | ~ Reference Meler TComection Factor Flow Rale o AH@ (mm H;0)
Sid Velune | Std Flow Ralg Std. Volume Std. Flow Rate “Gamma™ Varlation Std & Corr 00212 SCMM Varialion
Vs (M) | Qe mmin _ Vugig (M) Qusiy M3IMin ) (8Y) Drvasmisicsm OHy AbHy
0159 0011 0156 0.010 0.983 -0.001 0010 52 990 5531
0.155 0.015 0152 0015 0.981 __-0.002 0015 47 999 0 540
0178 | 0022 ot 0175 0.022 0.982 0002 Q022 46.696 -0.763
0200 | 0029 0.197 0.028 oosd | oot | 0028 45249 | 2210 | PassfFail ““""‘-] Piss _1
0177 0,035 e 0175 0035 | 0989 ‘HOS_ . 0035 44 361 -3 098
0.984 =Y Avg #7.459 = AVIED dvg

lote. For Calibrulion Fadtor Y. thy tatke of iha reatding of e calibration meter 10 tho dry gas mehe A St ey
Iog. For Ay, onlice pressure differentinl thot eguatos to O 7 Salm (1 q?!err"-'mm) A1 atnand lemperstund: ac's s

" - L PRy

‘(_ﬁ..’rbt.-——-—'- b4y
{ Paipasu Chaisana ) Y
Service Manager

Approved By:

Al e Dratan (v sveriga it 20 02

Dale

(ot iy of individual valses om e svorage @ 20 2inchis (S mm) 0

1.025

E ) ) ‘ |

1.020 | ——

1.015 F—o NS NE— )
= 1.010 | i
g 1.005 S I .-
£ 1000 + - B
’:i5 0.995 | —- —
@ 0.990 : R
~ 0985 oosd

0.980

(]
£y
o
(A

e -
|

—

. 0.981 i
0975 | - |

0.000 0.010
“ovrate Standardize:

Cansole Serial 0504003

HA

0.030
ecl {m3*min)

wpiia ol i

YASUOM SCIFRMCE SuLE AnD

0.98Y

]

0.040

e IR

| ~f~—Gamma Y
Max Allow Y |
Min Allow Y

(W |

" [ P " - y
B Console Model MCET2V & & W
. - \ K 'iﬂ
Soed s !,ujn.eﬁm Q wa . = U e e
1} -R@I(h GROLP COMPARY Lital [ =Y



Meter Pressure vs Flowrate

0.040

0.030

020

).01 :

0.000

_
! & Il
(S I N~ __
. S — _E,Iﬁw«ii_.l PR —
TR | ,
L |
] i
| |
I
S I |
T T
m _ 7 i _ __ 1
T T
| _ | _ e
R PP T TP R
o o o o o o ©
o cCcC o O OO O
N S © © = N
{OZH ww) HY #2310 WHA

)
1
13

mg

/e

3

{m3

nrrectad

-4

S

Console Model:

0504003

Console Serial:

&
)
£\
=

B

=]

N LR L

€
=
>
2
E

£ GROUP C

3 SERVIC

A

1

Wi Saean

<
&
o
2
5
=]
bt
z
5}
)
ja)

P L UGy eiUOIN (B DUEY LB VusY B UN SURIA DEPIUIG-EIYUBGOIEY BIIA UMO UL G /6 SSBIRPY
QILINM ANVYINOD JNOYD JIAYIS ONY 271vS ZONTIOS WOASIM

L TRy 8oAres
Y lslesieyg -
——E : Ag penoiddy
.. i=
ssvd 0. €% Hlg dwsIng WOG
Buey sousisuIg
| G- 123 1
| S0 uslquy
2

(g1l guonoas

HaReIgNRSD JoSURS

fpuuByD (NOT) J912W 1d9oxT SUOKERIgIED [BUUBYD D] (|8 WIoLs

S POUBIN Vg3 ) 2,0 L5 poys sbulpess sinjeladws) USamaq soUsIeIp WNLIXEW aY) ' s)Nsa) 18a] pileA 104 ,

310N
SSvd
oL 1 BUNIERIA ~
{2 0°8g01 0'8£01 o8 —
0D 09)8 0948 6 @
0= 065 0°€65 B8
053 0'z8Y 0'z8¥ A
.- 0°= 0'glE 08 g
0L 0'662 0082 [
0L 0'8pL 065l i
0L 0'¢6 0'c6 3
0’} 0'/¢ 0’8t z
0 021 084 L
- Ds 0. #
uopeigiien Josu2g 23meradwa]
09 3 (%) Aupiunpy
85/ : (BH wul) anssalg
14 (0.} ‘duie Jusiquy 2682101 | [euas Jojeo|puy dwaj
6E0099AS-SAM 1 'ON poday leD S0-G9L - 19poW Jojedipu dwea
SE006509 ON [EleS £2-Jdv-¢ ajeq anss| £00#0S0  lel19s ajosuo]
grLL NS CBpopyJoEInWIS dwsy  gzldv-g 13eQ |29 ATLSOW - [apoyy s[osuod

R LIE IELIEYETEY]

SUOHIPUO S UONEIGIE

UONEUIIOIT) BJ0SU0T) 1518




DRY GAS METER XC-572-OV

Serial No. : A2204323

A-108



YAt Mty

~Ceftificate OF Calibration

Method & Pre-Test Console Calibration - Cubit meter {m

Meter Console Information Calibrati ditiol ony Reference Equipment
Console Model :  XC-572-0V Calibratlon Date: 2-May-2023 Std. Temp. (°Kky: 298 WTM Model:  W-NKoDa-58 WTM Cal, Date: _ 22-Nov-2022
Cansole serial : A220_4323 Due Date : 1-M 4 Std. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma; 1.0000
DGM Madsl #:  SK25EX Cal. Repari No. : ~ WDS-8V660066 Ky (K/mm Hg): 0.3857
DGM Serlal# ~_ 00008284 Ambient Temp ("cx 25
Pressure (mm Hg): 758
Relative Humldlly (%): 55
UUT Meter (DGM) Ref: Weter (WTM)
Run Time DGM Orifice Volume Qutllet Temp Volume Outlet Temp
{mlnutes} (mm H,0) Initial Final Initlal Final Initizt Final Initial Final
] Paay Vot Ve tm time Vi Vs % tt
16.00 13.0 18.0685 18.2252 25 26 17.55844 17.71673 25 25
10.00 25.0 18.2477 18.3984 25 26 17.73837 17.88948 25 25
8.00 50.0 18.4339 18.6056 25 26 17.92517 18.09730 25 25
7.00 80.0 18.6458 18.8344 25 27 18.13775 18.32707 25 25
5.00 120.0 18.8838 19.0510 25 27 18.37705 18.54528 25 25
Standardized Dala Calibration Results
Test Meter Raf Neoter Carrection Factor Flow Rate AH@ (mm H,0)
Std. Volume Std. Flow Rate Std. Volume Std. Flow Rate "Gamma" Varlation Std & Corr 0.0212 SCMM Varlation
Ve (M) Qi M°/min Vutsiay (M°) Qugasy M3min K3 32} [- e [ AiHg
0.154 0.010 0.154 0.010 1.004 0.003 0.010 §54.437 3.293
0.148 0.015 0.148 0.015 1.002 0.001 0.015 50.528 -0.616
0.169 0.021 0.169 0.02( 0.999 -0.001 0.021 50.086 -1,058
0.186 0.027 0.186 0.027 0.999 -0.001 0.027 50.928 -0.216
0.165 0.033 0.165 0.033 0.998 -0.002 0.033 49.741 -1.403
1.001 =Y Avg. 51,144 = ARG Avg
"r_. 4

e Pass/Fail Result:|

‘ote: For Gallbraflon Factor Y, the ralo of e taading ef Uha cabralian meter to the dry gus meler, secogtabie lulemncu}! g%sngm m%\ wifagn is 20 02

‘ote: For AHg, oritice pressure differential that equates to 0.75cim (0.0212m min) at .Jﬂ':vod' canl walies from ihe average is 0. 2inches (5.1mm) H.0
DI S 1~uu||nu-ih‘1... ||‘,m» (e E R e

: f
M__J’./// WISDIGH SCIENCE SALE AND 3EGNTE SROUP Lt iprt 2-May-2023 |

( Palpasu Chaisana ) - 1S —t
Service Manager

Approved By:

Meter Gamma vs Flowrate
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A2204323

Meater Gamma (Y)

Console Serfal: XC-572-0V

Console Model:
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Meter Pressure vs Flowra
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Flowrate Standardized & Corrected (m>/min)

XC-572-OV

Console Madel:

A2204323

Console Serial:

<

\4

%

iy
—~

T2

SERVICE GROVIP COMPANY | IMITED

SE

SCIEHCE SALE AND

3 Sanay lniuowd wad waud watia n§d a0

SIS0

=y

PUBliBUL OEI L} NQBUIUON 'lensy} Bueg ‘unueyy! Bukg ‘¢ "oN'aBeA oepuid-YanIydeuRiey BiIA UMOL IIdWNT [ L/ SSBIPPY

QI LINIT ANVAINOD dNOYD IOANIS ANV JTvS ZONI(OS WOTSIM

L OGOEIM
n

AemiewieanISs
{zussiets rsatiE, |

T L e Y - AAAY

..“.\....lrlaia\_{uh\ W * Agg penosddy
— Alf|l||.\\»,_
D, £F ‘4Ia "dwa} Q0 NDJ
A ERIEIENTd
€10k 000k ®oH
062 g8 lusiquly
#

uoneiglies JosSUsg aimesaduia ) o WOd

jeuLBYD (NSQ) 1818l 1do0xT i3 WAL ‘NIAOC ‘390Hd MOVLS XNV Wioped
(g1 | 9 uonoes 'S POUISIN ¥d3 ) D.0°LS pinoys sBupess aneisdws) usemaq SoUSISIP WNLLIXEW U} ' SINSal 158} pijen o4 ,

A

gjeq uonelqieD

"~ ccoDeg09

L DN
i

DTON |BUSS
2 [EPOpy Jojenuns “dway

i3

uonesqi{en Josuas anjesadwa |

55
85.

Sz
990099AS-SAM
vzoe-Rein-|
£20z-elN-z

b=z

+ (%) Auprungy
¢ (BH ww) sunssald

1 (D,) "dws 1 wsiquiy

 "ON Lodsy el
1 9)eg ang
Leeq ’d

SUORIPUCY UonEZaNes

NOILYHAINYD AY1dSIA 3ENLvHI4NIL

By

oL » LNWRERR o

00 0°098 0098 ol H

ol 0'88L 'L 8 &
00 0'029 0029 ]
00 0°008 0008 L
- 00 0'08¢ 0°08€E )
ol 0°6vZ Q0% 5
00 00zl 00zl v
00 006 006 3
00 0'se 05T [4
oL 0 LL- 0gL- L
#

! leuss Jojeotpy| "dwat
: |apoly Jotesipuidwa )
: [BLISG 8jOSU0D
: 19po Sjosucd

[ I E S P E T

FONIFIDS WOOSIM

\)a
SaM
U

s’



DRY GAS METER XC572V

Serial No. : 1110070

A-111



WDS

WISDOM SCIENCE

Certificate Of Calibration

Method § Pre-Test Cansocle Calibration - Cubic meter (m3)

Muter Console Information Calibration Condition Eactors/Conversion eferanc 1
Caonsale Model : XC572V Calibralion Dale: 3-Jul-23 Std. Temp. ("ky: 298 WTM Model:  W-NKoDa-58  WTM Cal. Due Date: Nov. 2022
Console serial : 1110070 Due Date 24 Std. Pressure (mm Hg): 760 WTWM Serial: 600245 Gamma: 1.0000
DGM Model #: SK25EX Cal. Report No, :  WDS-§V680107 K, (K/mm Hg): 0.3857
DGM Serlal #: 0005413 Ambient Temp (°c). 25
Prassure (mm Hg): 758
Relalive Humldity (%): 60
UUT Meter (DGM! Reference Mater ('WTH)
Run Time DGM Orifice Volume Qullel Temp Volume Qutlal Temp
{minutes} (mm H,0) Initial Final Initlal Final Initial Final Initial Final
5 Prom Vini Vint b [ Vi Vit tu (3
15.00 130 599.3828 599.5462 27 27 20.05690 20.22163 28 27
10.00 25.0 599.5689 598.7246 27 26 20.24425 20.39999 27 27
8.00 50.0 599.7405 599 9176 26 26 20.41592 20.59344 27 27
7.00 80.0 599 9333 600.1337 26 26 20.60920 20.81034 27 27
5.00 120.0 600.1559 600.3319 26 26 20.83271 21.00950 27 27
Standardized Data Calibration Results
Tesl Matar Rall Maier Correcllon Factor Flow Rata AH@ (mm H,0)
Std. Volume Std. Flow Rate Sid. Valume Std. Flow Rate "Gamma” Variation Std & Corr 0.0212 SCMM Variation
Vewtasan (M) Quyay MMIN Viarsas () Quray MI/MiN (Y) (ay) Qinrgaeen AHp 48Ha
0.159 0.011 0.160 0.011 1.005 0.010 0.011 50.181 2.747
0.152 0.015 0.152 0.015 0.996 0.q00 0.015 48.098 0.662
0174 0,022 0.173 0.022 0.995 -0.001 0.022 47,605 0.171
0197 0028 0.196 0028 0993 -0.003 0028 45,688 1,747 Pass/Fail R"""“
0174 0,035 0.172 0.034 0.990 -0.008 0034 45,602 -1.832
0.996 =Y Avg 47.434 = AH@ Avg

Note: For Calibralion Factor Y, the ralio of lhe reading of the calibralion meter to the dry gas meler, acceplable tolerance

vidual values from the average s 40 02

\ole: For aHg, orifice pressure differential lhat equatas to 0 75cfm (0 0212mmin) at standard lemperalure and m\v 'Sﬂ@mmmﬂ values from the average is 0 2inches (5 1mm) H;O

DGM Out Temperature Sensor Calibration
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' For valid test results , the maximum difference between temperature readings should <1.0°C ( EPA Method 5, Section 6.1.1.8 ).
Perform all TC Channel calibrations. Except meter (DGM) channel
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Flue gas Analyzer
Testo 350 NEW

Serial No. 60378478
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Hot Air Oven
Model : UFE 500

Serial No. : G511.0182
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UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD
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Area Heat Stress Monitor
Model :  QUESTemp 34

Serial No. : TEU080011
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Area Heat Stress Monitor
Model :  QUESTemp 34

Serial No. : TEU080014
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SOUND LEVEL CALIBRATOR
MODEL - NC-75

SERIAL No. : 34302326
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MODEL :  CR:110A
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