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No.

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(Asdn1nWaInIA)

1 [Analytical Balance P!Uﬁﬁamﬁgﬂ'mm (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. TH2058-097-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) 1128312528 ACC-TH

2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 ACC-TH

3 |Analytical Balance ﬂuazaaaﬁuumﬁﬂﬂdw 10 lupsou Mettler-Toledo XP6 / Mettler-Toledo (Thailand) Ltd. TH2058-099-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.001 mg) (PM-10) B322373893 ACC-TH

4 |UV-VIS Spectrophotometer Awoonlanveslulnsiau (NO,)) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -

falalasaudalg (H,5) Technologies MY 15410009
5 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
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Calibration Certificate ID
TH2058-097-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - B46/5 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 D062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumyit Rd., Bang Chak
City: ‘Phra Khanong Contact: Suwit Chotnak
Zip / Postal: 10260
State / Province: Bangkok
RN LINRATIE LA |
*niz?n?s.gna*
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-5 Asset Number: UAE.AIR.019/2550
Serial No.: 1128312528 Terminal Model: N/A
Building: N/A Terminal Serial No.: NiA
Floor: 2 Terminal Asset No.: NIA
Room: Balance Room 2 (206)
Range | Max. Capacity Readability (d)
1 220 g 0.0001 g
Procedure

Calibration Guideline:
METTLER TOLEDO Work Instruction:

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

CP/W002/20

This calibration certificate containg 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

accommaodate specific calibration conditions.

| Temperature | Humidity
As Found I Start: 22.5 °C End: 21.4 *C Start: 56.1 % End: 63.2 %
As Found Calibration Date: 07-Apr-2022 Calibrator: -
As Left Calibration Date: NIA
lssue Date: _GB—:&F_}r:EEJZ_‘Z L _ Sirawit Chamchan
Approved Signatory:

M Kassakorn Tassanachaisakul

O Santi Jitniyom

[0 Surachet Sukkate

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

written permission of the issuing calibration laboratory,

@ METTLER TOLEDO

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

tan
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Coraon ot METTLER TOLEDO Service

TH2058-097-040722-ACC-TH

Measurement Results

Repeatability

Test Load: 100 g

| As Found | As Left O As Found

* et P5i
1 99.9999 g N/A As Left 1 {Test Point)
| | 256d
2 100.0000 g MNIA
t 10 4d: 2
3 99.9998 g N/A
4 100.0000 g N/ y 3d
5 99.9999 g NIA > 2d-
6 100.0000 g N/A 9 " : 3
7 99.9999 g N/A ) ! '
8 100.0001 g NIA
9 99.9999 g NIA
10 100.0000 g NIA
B !
Standard
Deviation 0.00008 g N/A
i a
4]
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

TestLoad: 100 g

Position | As Found : As Left
1 | 100.0000 g | N/A
2 ' 99.9998 g ' NIA
3 99.5998 g . NIA
4 100.0001 g NFA
5 100.0001 g 5 NIA
Devition 0.00029 | N/A As Found
The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.
Software Version: 1.23.0.268 ®METTLER TOLEDO Page 2 of 5

Report ersion: 2.16.13 This 15 an original document and may not be partially reproduced without

|
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Calibration Certificate 1D
TH2058-097-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
| Reference Value
1 0.0000 g
2 0.1000 g
3 1.0000 g
4 5.0000g
{ |15 10.0000 g
6 20.0000 g
7 50.0000 g
8 70.0001 g
9 100.0000 g
10 150.0000 g
11 200.0001 g
0B -y
06+
044
=
£
el
=
g
=
£
B -
§ o
i}

Indication 5 Emor of Indication | Expanded Uncertainty k
0.0000 g 0.0000 g 0.18 mg 2
0.1000 g 0.0000 g | 0.18 mg 2
0.9999 g ' -0.0001 g 0.19 mg 3
5.0000 ¢ 0.0000g . 0.19 mg 2
9.9999 g -0.0001 g 0.20 mg 2
20.0000 g . 0.0000 g . 0.21mg I 2
50.0000 g ' 0.0000 g ' 0.23 mg 2
70.0000 g ' -0.0001g ' 0.28 mg 2
100.0000 g : 0.0000 g ' 0.29 mg 2
150.0002g | 0.0002 g 0.40 mg 2
200.0003 g 0.0002 g ' 0.46 mg 2
- - ' As Found
¢ AsLeft
- e = N . nn For improved legibility of the graphics
™ AL only increasing measurermeant points

are shown and measurement points
close to zero are not displayed.

a0 ] 100 154

Calibration Points [g]

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

coverage factar k = which can be larger than 2 according to EURAMET c©g-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.

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.;
Certificate Number:
Thermo Hygrometer

Equipment No.:

Certificate Number:

Wssh o Date of Issue; 23-Feb-2022
C208581631 Calibration Due Date: 14-Aug-2023
N6t o Date of Issue: Medun-2021
2141220 Calibration Due Date: 01-Jun-2022

Software Version: 1.23.0.268
Report Version: 2,16.13
Form Number: F103C

©METTLER TOLEDO Page 3 of &

This s an original document and may not be parially reproduced without the

1
written permission of the issuing calibration laboratory, La ﬂ a1 ilu ﬂqu ﬂ u



Calibration Certificate ID METTLER TOLEDO Service

TH2058-097-040722-ACC-TH

Remarks

Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory
Test weight by Filter pan: 1 g=0.9999g, 3g=3.0000g, 5g=>5.0000g
End of Accredited Section

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

Software Version: 1.23.0.268 B METTLER TOLEDO Fage 4 of &

|
Report Version: 2.16.13 This is an criginal document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory. La ﬂ a’}i u ﬂqu ﬂ u



o T METTLER TOLEDO Service

TH2058-097-040722-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 errars of indication. The value R represents the net lpad indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 30-10%/K

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

Linearization of Uncertainty Equation

As Found

1 0.0001 g 220 g . Uy=10.19mg + 0.00817 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)

et caion e Foun

0.0220 ¢ 0.19 mg 0.86% MNIA A
0.2200 g 0.19 mg 0.087% NIA N/A
22000 g 0.21 mg 0.0095% NFA MNIA
22.0000 g 0.37 mg 0.0017% N/A N/A
220.0000 g 2.0 mg 0.00090% N/A N/A
5 | Z
= [ & [
g | B
@ B |
= 1 @ :
=] | 3 |
2 | z |
2 : T
= |
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.23.0.268 ©METTLER TOLEDO Page 5 of 5

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

1
Form Number: E103C written permission of the issuing calibration laboratory. La ﬂ aj slu ﬂqu ﬂ u



Calibration Certificate ID
TH2058-098-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak
City: Phra Khanong Contact: Suwit Chotnok
Zip / Postal: 10260
State / Province: Bangkok
Orcertimeer: M THNIIN
+ 033264239006+

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-SIFACT Assat Niihbae UAE.AIR.016/2555
Serial No.: B108115858 ; Terminal Model: NIA
Building: N/A N Terminal Serial No.: MN/A
Floor: 2 _ Terminal Asset No.: NIA
Room: Balance Room 2 (206)

Range | Max. Capacity ! Readability (d)

1 220 g 0.0001 g
Procedure

Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.
The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations 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,

| Temperature Humidity

As Found Start: 22.6 °C End: 22.1 °C Start: 56.0 % End: 51.9 %
As Left Btart: 22.3°C End; 22.4 °C Start: 462 % End: 55.8 %
As Found Calibration Date: 07-Apr-2022 Calibrator:
As Left Calibration Date: 07-Apr-2022 _
Issue Date: 0B-Apr-2022 Sirawit Chamchan

m——— -

M Kassakorn Tassan.achaisakul
O Santi Jitniyom
O Surachet Sukkate

Software Version; 1.23.0.268 @ METTLER TOLEDO Page 1 of 5

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

1
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Sebpkisiaching 5 METTLER TOLEDO Service

TH2058-098-040722-ACC-TH

Measurement Results

Repeatability
Test Load: 100 g
| As Found As Left © As Found
| & st p
1 100.0005 g 99.9999 g As Left | r_;;; Point)
2 100.0004 g 100.0000 g
I 10 Ad: 2
3 100.0004 g 99.9999 g
4 100.0006 g 100.0000 g : 3d:
5 100.0005 g 99.9999 g . 2d:
6 100.0004 g 99.9998 g g YL g ' 5
7 100.0005 g 100.0000 g g S
8 100.0004 g | 100.0000 g *) e
9 100.0005 g I 100.0000 g S8 . 5~
10 100.0005 g f 100.0000 g o R 3
8 et 4
, +
Standard | f
Deviation 0.00007 g 0.00007 g
|r rJ
6
The "d" in the graph represents the readability of the range/finterval 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
1 100.0005 g 100.0000 g 2d 2d
2 100.0003 g 99.9999 g
3 100.0003 g 09.9998 g
4 100.0007 g 100.0001 g
5 100.0007 g 100.0002 g -2d 2d
- 2]5
Maximum
ol 0.0002g 0.0002 g — —

The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.

Software Version: 1,23.0.268 © METTLER TOLEDO Page 2 of 5

Report Version; 2.16.13 This is an original document and may not be partially reproduced without the

1
Form Number: FA03C written permission of the issuing calibration laboralory. La ﬂ a1 slu ﬂqu ﬂ u



Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value

L o~ B W N

—
)

@ e N gL s W =

= [
i

0.0000 g
0.1000 g
1.0000 g
5.0000 g
10.0000 g
20.0000 g
50.0000 g
70.0001 g

100.0000 g

150.0000 g

200.0001 g

Indication
0.0000 g
0.1001 g
0.9999 g
5.0000 g
10.0001 g
20,0001 g
50,0003 g
70.0005 g
100.0005 g
150.0007 g

200.0008 g

Error of Indication Expanded Uncertainty
0.0000 g 0.15mg
0.0001 g 0.16 mg
-0.0001 g 0.16 mg
0.0000 g 0.16 mg
0.0001 g 0.17 mg
0.0001 g 0.18 mg
0.0003g 0.20 mg
0.0004 g 0.26 mg
0.0005 g 0.27 mg
0.0007 g 0.38 mg
0.0007 g 0.44 mg

(=L B T G R 5 B 5 TS B % B . B 5 I SR o

Reference Value Indication Error of Indication Expanded Uncertainty k
0.0000 g 0.0000 g 0.0000 g 0.15mg 2
0.1000g 0.1000 g 0.0000 g 0.16 mg 2
1.0000 g 0.9899 g -0.0001 g 0.17 mg 2
5.0000g 5.0000g 0.0000 g 0.17 mg 2
10.0000 g 10.0000 g 0.0000 g 0.17 mg 2

20.0000 g 20.0000 g 0.0000 g 0.18 mg 2
50.0000 g 50.0000 g 0.0000 g 0.21mg 2
70.0001 g 70.0001 g 0.0000 g 0.26 mg 2
100.0000 g 100.0000 g 0.0000 g 0.28 mg 2
150.0000 g 150.0001 g 0.0001 g 0.39 mg 2
200.0001 g 200.0001 g 0.0000 g 0.45mg 2

“' As Found

o e ¢ Asleft
1 = [ ] ] e Far improved legibility of the graphics

Error of Indication [mg]

50 70

100

Calibration Points [g]

only increasing measurement points
are shown and measurement paints
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 k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

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

Software Version: 1.23.0.268

Report Version: 2,16.13
Form Number: F103C

@ METTLER TOLEDO

This is an original document and may not be partially reproduced without the
written permission of the issuing calibration laboratory. La ﬂ

Page 3 of &
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Calibration Certificate ID ! :
TH2058-098-040722-ACC-TH METTLER TOLE DO 59 r V | C e

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 |aboratory.

Weight Set 1: OIML E2

Weight Set No.: WS80 _ _ Date of Issue: 23-Feb-2022

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

Thermo Hygrometer

Equipment No.: IN161 - ] Date of Issue: 14-Jun-2021

Certificate Number: 2tH1220 Calibration Due Date: 01-Jun-2022
Remarks

FACT adjustment functionality activated

Value of the built-in weight adjusted

Equipment condition: Good

Mext calibration according to customer’s procedure

Calibration data not decide by calibration laboratory

Test weight by Filter pan : 1 g=1.0000g, 3g=3.0000g,5g=50000g

End of Accredited Section

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

Software Version: 1.23.0.268 ®METTLER TOLEDO Page 4 of 5

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

1
Form Number: E103C written permission of the issuing calibration laboratory. La ﬂ a1 slu ﬂqu ﬂ u



Calibration Certificate 1D
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

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

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

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

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

Linearization of Uncertainty Equation

25 10%/K

3K

1 0.0001g

Us=0.16mg+ 0.0111 mg/g- R

Uy = 0.16 mg + 0.00592 mgfg - R

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

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

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

0.0220 g
02200 g
2.2000 g
22.0000 g
220.0000 g

Absolute Uncertainty [mg])

0.16 mg
0.16 mg
0.18 mg
0.40 mg
2.6 mg

Weighing Range [%]

As Found

0.73%
0.074%
0.0084%
0.0018%
0.0012%

Relative Uncertainty [%)]

As Left

0.16 mg
0.16 mg
0.17 mg
0.29 mg
1.5mg

0.73%
0.073%
0.0079%
0.0013%
0.00066%

Reading [g]

Software Version: 1.23.0.268
Repon Version: 2.16,13
Form Numbber: F103C

This is an original document and may nol be partially reproduced without the

tenasluaugu

written permission of the issuing calibration laboratory.

@ METTLER TOLEDO
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Calibration Certificate ID
TH2058-099-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - B46/5 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

Customer
Company: 'United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41,_ Sukhumvit Rd., Bang Chak
City: Phra Khanong - Contact: Suwit Chotnok
Zip / Postal: 10260
State / Province: Bangkok
i [ [T
l ﬂl‘, ¥ |2|L ?m! g I!l 6 *
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: xe6 i Asset Number: UAE.AIR.019/2556
Serial No.: B322373893 Terminal Mode!: PAT
Building: BiA _ Terminal Serial No.: _B322373893
Floor; 2 Terminal Asset No.: N/A
Room: Balance Room 2 (208)
Range | Max. Capacity ' Readability (d)
1 6.1g 0.000001 g
Procedure

Calibration Guideline:

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

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations 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.

= fonporaure

As Found Start: 22.7 °C End: 22.8 °C Start: 54.2 % End: 53.0 %
As Left Start: 22.6 °C End: 22.9°C | Start: 52.0 % End: 50.5 %
As Found Calibration Date: 07-Apr-2022 _ Calibrator:
As Left Calibration Date: 07-Apr-2022 . - — :
Issue Date: 08-Apr-2022 Sirawit Chamchan

—— -

M Kassakorn Tassanachaisakul
O Santi Jitniyom
[0 Surachet Sukkate

Software Version: 1,23.0.268
Report Version: 2,16.13
Form Number: F103C

®METTLER TOLEDO Page 1 0of 5

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

1
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Callbration Certificate ID METTLER TOLEDO Service

TH2058-099-040722-ACC-TH

Measurement Results

Repeatability
Testload: 29
| As Found ' As Left © As Found
| ¢ ] )
J [ 2.000007 g 2.000008 g As Left 1 (1;;[ Paint)
I | >
2 2.000007 g 2.000009 g
T 10 8d 2
3 2.000008 g 2.000008 g
4 2.000006 g | 2.000008 g : 6
5 2.000005 g | 2.000006 g ’ 4d
5] 2.000008 g : 2.000008 g g ' 2d- ' 4
7 2.000007 g | 2.000008 g . — (&) .
i _. (&%
8 2.000008 g | 2.000008 g *). @'
I :
g 2.000006 g 2.000009 g { '.-.. *
10 2.000007 g 2.000008 g ' ._ @
8 1
Standard
Deiation 0.0000010 g 0.0000008 g
7 y
8
The "d" in the graph represents the readability of the rangefinterval 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
Testload:2g
Position As Found | As Left
1 2.000008 g | 2.000008 g
2 | 2.000002 g _ 2.000007 g
3 2.000008 g ' 2.000009 g
8 2.000011g 2.000008 g
5 2.000002 g | 2.000007 g
Maximum
Deviation 000008 Q0000019 As Found As Left
The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.
Software Version: 1,23.0.268 @ METTLER TOLEDO Page 2 of 5
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Calibration Certificate |1D
TH2058-089-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value

As Left

Reference Value

9
10
1

0.000000 g

0.010004 g

0.050005 g
0.100007 g
0.150012 g
0.170013 g
0.200011 g
1500023 g
3.000021 g
4.500031 g
6.000026 g

0.000000 g
0.010004 g
0.050005 g
0.100007 g
0.150012 g
0.170013 g
0.200011 g
1.500023 g
3.000021 g
4.500031 g
6.000026 g

Indication
0.000000 g
0.010005 g
0.050003 g
0.100007 g
0.150011 g
0.1?0011.;;
0.200009 g
1.500025 g
3.000017 g
4.500026 g
6.000020 g

Indication
0.000000 g
0.010005 g
0.050005 g
0.100007 g
0.150011 g
0.170013 g
0.200010 g
1.500021 g
3.000020 g
4.500029 g
6.000027 g

Error of Indication

0.000000 g
0.000001 g
-0.000002 g
0.000000 g
-0.000001 g
-0.000002 g
-0.000002 g
0.000002 g
-0.000004 g
-0.000005 g
-0.000006 g

Expanded Uncertainty
0.0054 mg
0.0074 mg
0.011 mg
0.015 mg
0.025 mg
0.034 mg
0.018 mg
0.049 mg
0.062 mg
0.094 mg
0.072 mg

Error of Indication | Expanded Uncertainty
0.000000 g 0.0054 mg
0.000001 g 0.0073 mg
0.000000 g 0.011mg
0.000000 g 0.015 mg
-0.000001 g 0.025 mg
0.000000 g 0.034 mg
-0.000001 g 0.018 mg
-0.000002 g 0.049 mg
-0.000001 g 0.062 mg
-0.000002 g 0.093 mg
0.000001 g 0.071 mg

RN R RN RN RN NN

k
2
2
2
2
2
2
2
2
2
2
2

'The caiculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty

was smaller than the CMC value.

[=
(=,
&

Error of Indication [mg])

' As Found

For

k4

15 3

Calibration

T )

Points [g]

are

¢ As Left

improved legibility of the graphics

———————— only increasing measurement points

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 k = which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

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

Software Version: 1.23.0.268

Report Version: 2,168,132
Farm Number; F103C

@ METTLER TOLEDO

This Is an eriginal document and may not be partially reproduced without the

writien permission of the issuing calibration laboratory. La ﬂ a1

Page 3 of 5
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ibration Certifica i
Cotbrson Ceniosie® METTLER TOLEDO Service

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.: wseo 0 Dateoflssue: 23-Feb-2022
Certificate Number: C208581631 . Calibration Due Date: 14-Aug-2023

Thermo Hygrometer

Equipment No.: _IN1E‘J B Date of Issue: _ 1_4-.Jun~2{3|2‘1 _
Certificate Number: 21H1226 . Calibration Due Date: 01-Jun-2022
Remarks

FACT adjustment functionality activated
Value of the built-in weight adjusted
Equipment condition: Good
MNext calibration according to customer's procedure
Calibration data not decide by calibration laboratory
Test weight by filter : 0.050005 g = 0.050004 g, 0.150012 g = 0.150011 g
End of Accredited Section

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

Software Version: 1.23.0.268 ®METTLER TOLEDO Page 4 of 5

Report \Version: 2.16.13 This is-an original document and may not be partially repraduced without the

1
Form Number; F103C written permission of the issuing calibration laboratory. La ﬂ a1 slu ﬂqu ﬂ u



Calibration Certificate 1D
TH2058-099-040722-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

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

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

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

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

Linearization of Uncertainty Equation

As Found

1.0 108/ K

3K

1 0.000001g

6.19 Uy = 0.0021 mg + 0.0113 mg/g - R

Uy = 00018 mg+ 0.

00966 mal/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

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

Net Indication

Absolute Uncertainty [mg]

0.000610 g
0.006100 g
0.061000 g
0.610000 g
6.100000 g

| As Found !
0.0021 mg 0.35%
0.0022 mg 0.036%
0.0028 mg 0.0046%
0.0090 mg 0.0015%
0.071 mg 0.0012%
-
| 3
] &
/ { g
| 2
@
= 2
ne , k] |
o= ] }

Weighing Range [%]

As Found As Left

As Left
0.0018 mg 0.30%
0.0019 mg 0.030%
0.0024 mg 0.0039%
0.0077 mg 0.0013%
0.061 mg 0.00100%
Reading [g]

Software Version: 1.23.0.268

Report Version: 2.16.13
Form Number: F103C

@ METTLER TOLEDO

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

written permission of the issuing calibration laboratory.

tana

Page 5 of 5
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkek 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com usc-.‘nspns 17025

CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-016 Page 1of5

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

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

Location of calibration : Laboratory 315

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY 15410009

ID No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Calibrated by : - Approved by :

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

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

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

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

(BN tﬂﬁ’i'ﬂﬂp
FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 gﬂt /

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

=}

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP22-016 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 e
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC :

1.5 nm.

Scan Speed of UUC : 90 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC: Photometric

Wavelength

0.0001 Abs.

0.1 nm.

wnaslauaugy

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com sc.nsins 17028
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5787 0.5755 0.0032 0.0031 2.00
- 1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5588 0.0019 0.0034 2.00
" 1.0247 1.0232 0.0015 0.0035 2.00
2.1229 21211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5197 0.0039 0.0029 2.00
_ 0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5171 0.0020 0.0031 2.00
ol 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
- 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5584 0.0017 0.0031 2.00
633 1.0512 1.0498 0.0014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 T 200 »

tensstamun

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.

DQE S ” 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

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

NSC-TISI-TIS 17025
CALIERATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00
= 0.7478 0.7421 0.0057 0.0056 2.00
- 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
- 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
s 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
Y
wnasluaugu
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DQE Services Co.,Ltd.

DQE Services

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

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

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Page 5of5

Certificate No, : SP22-016
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm,) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.5 0.31 0.18 2.00
334.06 333.5 0.56 0.18 2.00
360.93 360.5 043 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 4454 0.54 0.18 2.00
453.66 4532 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00
536.59 536.2 0.39 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 5135 -0.03 0.18 2.00
528.88 528.5 0.38 0.18 2.00
317 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.7 -0.30 0.18 2.00
740.72 740.8 -0.08 0.20 2.00
748.55 7485 0.05 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.0 0.28 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * [ndicates non TISI accredited

- End of Certificate -

wnaslauaugu
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DQE Services

DQE Services Co.,Ltd.
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

NSC-TISI-TIS 17025
CALIBRATION 0404

Certificate No.: SP22-007 Page 1 of 5

Customer :

Address :

CERTIFICATE OF CALIBRATION

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

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

Bangkok 10260

Location of calibration : Laboratory 315

Equipment :

UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :

Serial No. :

ID No. :

U-1900

2021-064

UAE.WAS.006/2552

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date :

24 January 2022

Condition Instrument: Good

Calibrated by :

Approved by :

( Mr.Tanawut Rittidach ) ( Ms.

Anontnic

Technical Manager Quality Manager

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

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

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

angngern )

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

DQE

SEI’ViCES 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email ; dqeservicesinfo@gmail.com Necnins reas
REPORT OF CALIBRATION
Certificate No.: SP22-007 Page 2 of 5

Environment Condition: Ambient Temperature 25 + 35 c
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

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

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

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric 0.001 Abs.

Wavelength. 0.1 nm,

FM-708-02 R01 1/11/2021
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 ,,
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc-mists 17028
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
#6h 0.5787 0.577 0.0017 0.0031 2.00
1.0490 1.050 -0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
44 0.5607 0.560 0.0007 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
2.1229 2.118 0.0049 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
e 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
2ol 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
0 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.033 0.0061 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5601 0.562 -0.0019 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.925 0.0044 0.0079 2.00

FM-708-02 RO1 1/11/2021
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DQE Services

DQE Services Co.,Ltd.

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

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

e <
HSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No, : SP22-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00

o 0.7478 0.746 0.0018 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00

- 0.8686 0.861 0.0076 0.0059 2.00

34 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00

350 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.638 0.0068 0.0055 2.00

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Services

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NscTisis 17028
REPORT OF CALIBRATION
Certificate No. : SP22-007 Page 5 of 5
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 418.0 0.48 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.0 0.20 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.2 0.74 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.6 0.62 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 573.8 0.80 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 739.8 0.47 0.20 2.00
748.28 747.8 0.48 0.18 2.00
807.16 806.4 0.76 0.18 2.00
879.70 878.8 0.90 0.18 2.00

Remark ; - UUC = Unit Under Calinration

- N/A = Not Avaiable

= The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the cowverage factor & ,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

FM-708-02 RO1 1/11/2021
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TasensusuueRun i UsEn Loald (Usenelne) 911

U5zl w.a. 2565
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A (W)

578N13LATeHanAnUTEIMRUURN1IATIZY duTunIITATITRMNTNEILINADY

No.|  |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(@mmwﬁ’l)
1 |pH Meter anudunsa-ang (pH) Hanna HI2211 / National Food Institute, 2202097-001-01 16 Mar 22 15 Mar 23
QWV‘QQ (Temperature) Instrument 8165345 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23
1231155210 Ministry of Industry, Thailand
3 |BOD Incubator {lod (BOD) Arco UR-1320 / Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 .
(UAE.WAQ.006/2553) (Thailand-Japan)
4 |BOD Incubator Arco UCa-1320 / Technology Promotion Association 21TM1405 17 Aug 21 16 Aug 22 R
(UAE.WAQ.002/2550) (Thailand-Japan)
5 |COD Reactor Flod (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2219-0480 9 May 22 8 May 23 -
(Heating Block) 4500052101
6 |COD Reactor Faf (COD) Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2132-0756 2 Aug 21 1 Aug 22 -
(Heating Block) 1147807
7 |Analytical Balance YpaduvIuany (SS) Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) vosudavanethimun(TDS) 1122100406 Ministry of Industry, Thailand
8 |Analytical Balance Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) C009071872 (Thailand-Japan)
9 |Analytical Balance ﬁ?ﬁuLLaﬂﬂUﬁu (Oil & Grease) Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Readability 0.1 mg) 1129361010 Ministry of Industry, Thailand
10 |Continuous Flow Analyzer laenlud (CN) Skalar Analytical SA5000 / Thai Unique Co.,Ltd. SV0222/20240 22 Feb 22 21 Feb 23 -
(CFA) 182688

3T gludia wowundad uwous Budle3s reudaunun $1in

o URNTIATIwRNINIFIU ISO/IEC 17025
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TasensusuueRun i UsEn Loald (Usenelne) 911

U5zl w.a. 2565

o

A (W)

578N13LATeHanAnUTEIMRUURN1IATIZY duTunIITATITRMNTNEILINADY

Spectrometer (CVAFS)

K170A0153

Thailand Ltd.

C04-006

No.|  |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
11 |Cold Vapor Atomic Usen (Hg) Umzta Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 4 Feb 22 3 Feb 23 -
Spectrometer (CVAFS) K170A0153 Thailand Ltd. C04-006
12 [UV-VIS Spectrophotometer Flafl (COD) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Wuoa (Phenol) Technologies MY15410009
13 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
14 JUV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
15 |Atomic Absorption Usen (Hg) Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. No. 3 Feb 22 2 Feb 23 -
Spectrophotometer (AAS) Technologies AA240FS / And Technological Research (TISTR) 486/65
MY13160001
16 |Cold Vapor Atomic FluorescencgUsen (Hg) (ﬁwmm) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 4 Feb 22 3 Feb 23 -

Due Date of Calibration* : Schedule the program once a year at least once a year.

3T gludia wowundad uwous Budle3s reudaunun $1in

o URNTIATIwRNINIFIU ISO/IEC 17025
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Calibration Certificate

Certificate No.: 2202097-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 5

Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211
Serial No.: 08165345
ID No.: UAE.WAT.004/2556
Order No.: 2202097
Operation No.: 2202097-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by Mr.Manas Somsak Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 21 March 2022 Responsible for the Technical Management Team

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

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

F-CS-009 Revision: 00 Date: 14-12-61 tand) '51&1 A3y f’]' N
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NSC-TISI-TIS 17025
CALIBRATION 0061

wvbdistrict, Bar

Calibration Report

Certificate No.: 2202097-001-01
Equipment: pH Meter Resolution: 0.01pH ; 011 mV
Manufacturer: HANNA INSTRUMENTS Model: HI 2211
Serial No.: 08165345 Type: Bench top
ID No.: UAE . WAT.004/2556
Date of Calibration: 16 March 2022 Page 2 of §
Location: Chemical Calibration Laboratory, National Food Institute.
Environment Condition: Ambient Temperature: | 230 + 15 I Relative Humidity: ( 495 £5 ) %

Condition of Equipment:

Condition of this Results of Calibration

1.Calibration Method

Good Condition

In house method : W-CC-002 based on direct measurement by using standard veltage calibrator and certified
reference material (CRM)

2. Reference Standards / Certified Reference Materia!

Instruments Serial / ID No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2709007 Fluke SCL-21F-0687 24 June 2022
2.2 Digital Thermometer 2709007 Fluke CC-640599-01 30 October 2022
2.3 Thermo-Hygro Meter ana.dl.BTH 005/58 PONPE QR21-2787 15 November 2022

Certified Reference Material Lot. No. Manufacturer RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 780012 CPAchem PH216.L5 21 November 2023
2.5 pH buffer 6.865 (Primary pH buffer Solution) 780013 CPAchem PH217.LS 21 Movember 2023
2.6 pH buffer 10.01 (Primary pH buffer Solution) 780015 CPAchem PH220.L5 21 November 2022
2.7 pH buffer 7.00 (Standard pH buffer Solution) 776840 CPAchem PH107.LS 8 November 2022

3. This certification is traceable to The International Systern of Unit {SI Unit)

3.1 Instruments Ne.2.1 through
3.2 Instruments No.2.2 through
3.3 Instruments No.2.3 through

3.4 Certified Reference Material No. 2410 2.6 traceable to

3.5 Certified Reference Matenal No. 2.7

traceable to

4. This certificate was certified only for the instrument we calibrated.

NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0075
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292

Primary measurement method- Hamed cell using calibrated
thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025

BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-8 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The
Standard Solution preparation and certified by CPAchem Ltd is
accredited to IS0 17034 and ISO/EC 17025

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

F-CS-012 Revision: 00 Date: 14-12-61
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NSC-TISI-TIS 17025 S 0] 2L BEAE B
CALIBRATION 0061 i

Calibration Report

Certificate No.: 2202097-001-01

Equipment: pH Meter Resolution: 001pH ; 011 mVv
Manufacturer: HANNA INSTRUMENTS Model: HI 2211
Serial No.: 08165345 Type: Bench top
ID No.: UAE WAT.004/2556

Date of Calibration: 16 March 2022 Page 3 of 5

Calibration Results:

1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
Noiiifial DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mV) mv pH (2mV) (k)
0 414117 414 0.00 0.58 2.00
2 255.811 295.7 2.00 0.063 2.00
4 177.462 177.4 4.00 0.063 2.00
6 59.159 59.2 6.00 0.063 2.00
7 -0.001 i 7.00 0.063 2.00
8 -59.159 -59.1 8.00 0.063 2.00
10 -177.463 773 10.00 0.063 2,00
12 -295.812 -295.6 12.00 0.063 2.00
14 -414.119 -414 14.00 0.58 2.00

2. Calibration of pH Meter with Electrode [ Manual Temperature Compensation at 25 °C )

Equipment: pH Electrode Type: Combined Electrode

Manufacturer: METTLER TOLEDO Model: LE420

Serial No.: 1142602 ID.No. NIA

Performance of Electrode system {Three-Point Calibration at pH4, pH7 and pH10)
A Indicator R i
Certified Value VANOS Msiralon Sascn Relative Slope (%) Uncertainty Coverage Factor
@25 °C {pH) pH mV {zpH) (k)

4.008 4.01 180.5 99.3 0.0071 2.00
6.866 6.87 125 - 0.0074 2.00
10.015 10.01 -171.5 89.1 0.0080 2.00
6.983 6.98 52 - 0.0082 2.00

F-C5-012 Revision: 00 Date: 14-12-61
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CALIBRAT

ON 0061

Certificate No.:

Equipment:

Calibration Report

2202097-001-01

Digital Thermometer with RTD (pH Meter)

= N &

Resolution: B =g Model: HI 2211
Serial No.: 08165345 ID No.: UAE.WAT.004/2556
Manufacturer: HANNA INSTRUMENTS
Date of Calibration: 16 March 2022 Page 4of 5
Location: Chemical Calibration Laboratory, Mational Food Institute.
Environment Condition: Ambient Temperature ({230 £ 10 ) °c
Relative Humidity ( 50 + 4 ) Ya
Condition of this results of Calibration:
1. Calibration Methed : = In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0851/64 24-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 562TA 877332

Support Equipment :

3. This certificate is traceable to International System of Units (SI Units).

4, This certificate was certified only for the instrument we calibrated.

- Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

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

6. Condition of Calibrated item :

7. Result of Calibration :

Good

X Without adjustment

After adjustment

F-CS-012 Revision: 00 Date: 14-12-61
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Certificate No.:

Equipment;

Date of Calibration:

Calibration Report

2202097-001-01

Digital Thermometer with RTD (pH Meter)

Resolution: a1 ¢ Model:  HI2211
Serial No.: 08165345 ID No.:  UAE.WAT.004/2556
Manufacturer: HANMA INSTRUMENTS

16 March 2022

Page 5of 5

Calibration point:

Calibration result:

15.0, 25.0 and 35.0 °C

- The probe was immersed in liguid bath or dry bath to a minimum depthof 100 mm.
- Description of probe, modsl A SN : A
Dimension of probe : Diameter 3.5 mm., Length 100  mm.,
Sheath material : Stainless Steel
UUC* Reading (°C) Tem:t:r::;arid ©c) Correction Value (°C) Um:ert:inty
£ (°C)
15.0 15.001 0.0 0.099
250 25.002 0.0 0.099
35.0 35.002 0.0 0.099
Note - UUC*®: Unit Under Calibration

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

approximately 95 %.

End

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Certificate

Certificate No.: 2201793-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page1of5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2201793
Operation No.: 2201793-001
Date of Receipt: 21 February 2022
Date of Calibration: 1 March 2022
Calibrated by Mr.Pheraphat Tuanjit Approved by
Scientist ( Mr.Nuttapol Niyomchart )
Specialist, Division of Calibration Laboratory
Date of Issue: 1 March 2022 Responsibie for the Technical Management Team

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

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

]

1
F-CS-009 Revision: 00 Date: 14-12-61 NG ARLY UL f’]' N
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Calibration Report

Certificate No.: 2201793-001-01
Equipment: oH Meter Resolution: 001pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 1 March 2022 Page 2 of 5
Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature: | 235 £ 15 )y ‘C Relative Humidity: (| 53 25 } %

Condition of Equipment:

Condition of this Results of Calibration

1.Calibration Method

Good Condition

In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and certified

reference material (CRM)

2. Reference Standards ( Certified Reference Material

Instruments

2.1 DC Voltage Calibrator
2.2 Digital Thermometer

2.3 Thermo-Hygro Meter

Certified Reference Material
2.4 pH buffer 4.008 (Primary pH buffer Solution)
2.5 pH buffer 6.865 (Primary pH buffer Solution)
2.6 pH buffer 10.01 (Primary pH buffer Solution)

2.7 pH buffer 7.00 (Standard pH buffer Sciution)

3. This certification is traceable to The International System of Unit (SI Unit)

3.1 Instruments No.2.1
3.2 Instruments No.2.2
3.3 Instruments No.2.3

3.4 Certified Reference Material No, 2.4to 2.6

3.5 Certified Reference Material No. 2.7

Serial/ ID No. Manufacturer Certificate No. Due Date
2708007 Fluke SCL-21F-068T 24 June 2022
2708007 Fluke CC-640599-01 30 October 2022

NFIL.BTHOD4/18 PONPE QR22-0195 27 January 2023
Lot. No. Manufacturer Ref N Expire Date
741339 CPAchem PH216.LS 18 April 2023
741340 CPAchem PH217.L5 19 April 2023
T41342 CPAchem PH220.L5 19 April 2022
735836 CPAchem PH107.L5 16 March 2022
through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0075
through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292
traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovoltmeter The Standard Solution
preparation and certified by CPAchem Ltd is accredited to 1ISO 17034
and ISO/IEC 17025

traceable to BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-9 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The
Standard Solution preparation and certified by CPAchem Ltd is
accredited to ISO 17034 and ISC/MNEC 17025

4, This certificate was certified only for the instrument we calibrated.

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

4

F-CS-012 Revision: 00 Date: 14-12-61

2022
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Certificate No.:

Calibration Report

2201793-001-01

Equipment: pH Meter Resolution: 0.01 pH 1 mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 1 March 2022 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
Niaminal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mv}) mv pH (£mV) (k)
0.00 414117 414 0.00 0.58 2.00
2.00 295.811 296 2.00 0.58 2.00
4.00 177,462 178 4.00 0.58 2.00
6.00 59.159 59 6.00 0.58 2.00
7.00 -0.001 0 7.00 0.58 2.00
8.00 -59.159 59 8.00 0.58 2.00
10.00 -177.463 =177 10.00 0.58 2.00
12.00 -295.812 -296 12.00 0.58 2.00
14.00 -414.118 -414 14.00 0.58 2.00

2. Calibration of pH Meter with Electrode

( Manual Temperature Compensation at 25 °C )

Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDC Model: InLabSolids
Serial No.: 1156882 ID.No. NA
Performance of Electrode system (Three-Point Calibration at pH4, pH7 and pH10)
Certified Value Avsmgs mdisatormading Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) pH mV (tpH) (k)
4.008 4.00 180 96.25 0.0076 2.00
6.866 6.88 16 - 0.0079 2.00
10.012 10.01 -162 96.13 0.0094 2.00
6.985 7.00 9 0.0097 2.00

F-CS-012 Revision: 00 Date: 14-12-61
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Certificate No.:

Calibration Report

2201793-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution; 01 =c Model:  SevenEasy pH
Serial No.: 1231155210 1D No.: UAE.WAT.010/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 1 March 2022 Page 4 of 5
Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature 24 %¢ % 1 Rp
Relative Humidity 53 % x 2 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer,
- The lemperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-20 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0851/64 03-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 5B27A 877332

Support Equipment :

3. This certificate is traceable to

4. This certificate was certified only for the instrument we calibrated.

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

6. Condition of Calibrated item :

7. Result of Calibration :

- Low Temperature Bath (ISOCAL-8), Model: Europa-6 Plus Basic, S/N: 341582/2

International System of Units (SI Units).

Good

X Without adjustment After adjustment

4M2@11

F-CS-012 Revision: 00 Date: 14-12-61

l,aﬂmﬂ:nm‘uqa«



1296
Rectangle



Certificate No.:

Equipment:

Date of Calibration:

Calibration Report

2201793-001-01

Digital Thermometer with RTD (pH Meter)

Resolution: 01 ¢
Serial No.: 1231155210
Manufacturer: METTLER TOLEDO

1 March 2022

Model:

1D No.:

SevenEasy pH

UAE WAT . 010/2553

Page Sof 5

Calibration point:

Calibration result:

15.0, 25.0 and 35.0 %G

- The probe was immersed in liquid bath or dry bath to a minimum depthof 100 mm.
- Description of probe, model : NIA SIN : N/A
Dimension of probe : Diameter 4 mm., Length 100 mm.,

Sheath material : Stainless Steel

Note

- UUC* : Unit Under

Standard
UUC*Reading  (°C) Temperaturs (°C) Correction Value (°C) Nrcartarty

t (°C)
15.1 15.006 0.1 0.099
25.1 25.004 -0.1 0.099
35.1 35.003 0.1 0.099

y Mzm/?,
Calibration

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

approximately 95 %.

End

F-CS-012 Revision: 00 Date: 14-12-61
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S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7/”}:—_:\“‘“"'“\“\: -
53414 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 l%"r"l”l'“\\\ =l AR
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719.9484 CALIBRATION 0008
Cert. No.: 22TM306
Page.: 1 0of 3
® L] Ll
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
ID No. : UAE.WAO.006/2553
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Lab Floor 2

Received Order : 7 April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+10) %G

Relative Humidity : (50 +£30) %

Calibrated by : Man Pattanapongpaiboon

Approved by : -

Approved Signatory

Malee Butkruea

(/) Pornthippa Tameyakul
(V)
() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

wnaslauaugu
A 0040247
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Equipment :
Condition As-Received :
Reference :

BOD Incubator
Used ltem
2204-00150C-3

Cert. No.: 22TM306
Page.: 2 of 3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34970A MY41021843 221LM4
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
10 Jan 2023

Fresh air setting : Not Available Environment during calibration
LR | Beginning | Finished
~!2 5 Temp. (°C) 27 27
REL.Humid. ( % ) 59 57
A o ] m}g AC Supply ( Volt ) 221 220
Q
) g :I - $ Position : Ret.Std.
TR ID No.:
v i s e / 1 18-04RTD-01
“a 2 18-04RTD-02
- W - 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 10 cm D= 8  m 5 18-04RTD-05
b= 10 cm W= e 6 18-04RTD-06
c= 10 cm K 12 m 7 18-04RTD-07
Capacity = 089 m® D 1604581 U0
9 (ref.) 18-04RTD-09

wnasluaugy
a 1104312
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Equipment : BOD Incubator Cert. No.: 22TM306
Condition As-Received : Used Item Page.: 3 0of 3
Reference : 2204-00150C-3
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc uucH Temperature Temperature Overall Uricralit Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°C) (£°C) k
20.0 20.0 19.9 0.33 0.68 1.4 0.50 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.176 20.413 19.711 18.637 20.218 20.286 19.639 19.642 19.922

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

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

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

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Ileraoan
Z

g o
otk

)

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

NSC-TISI-TIS17025

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

Cert. No.: 21TM1405
Page.: 1 of 3

Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320

Serial No. : -
ID No. : UAE.WAO.002/2550

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order : 17 August 2021

Calibration Date : 17 August 2021

Ambient Temperature : (26 £10)°C

Relative Humidity : (50 £30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : -

Approved Signatory
( ) Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 1 September 2021

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.

tenmﬂumuqu
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Equipment : BOD Incubator Cert. No.: 21TM1405
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2108-03640C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

1 ) Data Acquisition 34970A MY41021843 21LM2 18 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit,

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
= | Beginning Finished
—.{2 : Temp. (°C ) 28 29
REL.Humid. ( % ) 52 55
4 e : {re{‘i?; AC Supply ( Volt ) 220 221
9
i .
3 i - 8 Position : et S
T | 1D No.:
VAT, Je s / IE 18-04RTD-01
e 2 18-04RTD-02
= W = 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : . ARG
- 10 cm s 0.53 i 5 18-04RTD-05
b= 40 om i by 6 18-04RTD-06
S s i W& o i 18-04RTD-07
Capacity =  0.76  mp 8 Lt Ll
9 (ref.) 18-04RTD-09

tanms‘lumuqu
a 1069646
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Equipment : BOD Incubator Cert. No.: 21TM1405

Condition As-Received : Used Item Page.: 30of 3

Reference : 2108-03640C-1

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuc* uuc* Temperature Temperature Overall UteNArY Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°c) (°c) (£°C) (’c) (°c) (£°C) k
20.0 19.5 19.3 0.46 0.45 1.0 0.78 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.018 20.137 20.086 19.842 20.157 20.093 19.968 19.860 20.048

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

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

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

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

-00o-
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H P\ N N k Hanna Instruments (Thailand) Ltd. \@,

ANSI National Accreditation Board

inS’[rument G 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, .: /../’?:%\\ ACCREDITED
Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 “f, ,ﬁ:\,\w ““:c;;:]
Certificate No. : HIT-2219-0480
Page: 1of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 04500052101
Tube Heater : 25 Vial Capacity Accuracy:  +2°C

Temperature Range :

Ambient Temperature :

Manufacturer :

Condition As-Received :

Customer name :

Received date :
Calibrate date :
Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

-10 °C to 160 °C Temperature of Reaction:  150°C

(25+2)°C Relative Humidity : (50 +15)% RH
Hanna Instruments Made in : Romania
Used Product Reference : RE220588

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

29 April 2022

9 May 2022

10 May 2022

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

Mr. Anan Suwanchaisakul

CP-04 by using certified reference material

Mr. Pichit Petthong

Approved by :

Calibration Engineer Authorized Signatory

WMHP\NNP\

il Instruments
(Thailand) Limites

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).

wnasluaugu
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‘“I}HWHHH H k N N k Certificate No. : HIT-2219-0480

instruments Page 20f 2

Condition of this calibration result

Reference Standard Instruments:

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition
34970A US37038858 WK2106-154-1 WK Electric Co., Ltd.

Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value b Uncertainty | b Tolerance of | Acceptance

(Vial) (°C) (°c) (°0) UUC (°c) Criteria

25 Vial 150.0 150.2 0.55 2 Pass

Figure: Shows the location of the temperature source.

(1A) (2A) (3A) (4A) (5A)
149.82°C | 149.36°C | 149.92°C | 149.43°C | 149.83°C

(1B) (2B) (3B) (4B) (3B)
150.45°C | 150.66°C 150.37°C 149.66°C | 150.01°C

(1C) (20) (30) (4C) (5C)
150.78°C | 151.30°C 151.33°€ 149.57°C | 150.52°C

(1D) (2D) (3D) (4D) (5D)
151.12°C | 151.59°C 150.80°C 149.62°C | 149.81°C

(1E) (2E) (3E) (4E) (5E)
150.69°C | 149.58°C 149.60°C 149.24°C | 149.93°C

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

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

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

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

** End of certificate **

wnasluaugu




I I k N N k Hanna Instruments (Thailand) Ltd.
410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,
I n Stru I I I e nt S Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : HIT-2132-0756

Page: 1 of 3
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No.: 1147807
Manufacturer : Hanna Instruments
Made in : Romania
Condition As-Received : Used Product
Reference : RE211097
Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260
Received date : 29 July 2021
Calibrate date : 2 August 2021
Issue date : 5 August 2021
Ambient Temperature ; (2342 )°C
Relative Humidity : (50+15)%RH
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibrated by : _ - Approved by : __
Mr. Athakom Sumphan Mr, Anan Suwanchaisakul
Calibration Engineer Authorized Signatory
i _._!}['!f'H
ﬁléw lnstri:kmMSN A
Esbil (Thailand) Limited

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)

enaslumuny
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Certificate No. : HIT-2132-0756

instruments Page s 2.0f 3
Condition of this result of calibration
Reference Standard lnstrumenfs :
Instruments Model Serial No. Certificate No. Traceable
Thermometer Technology Promotion
HI935005 03250060101 21T167
With Sensor Association ( Thailand-Japan )

Reference / Procedure :

This equipment was calibration by comparison to the reference standard (Standard platinum

resistance thermometer) whose accuracy is traceable to the national standard. The calibration was performed

by generating the specified working point of temperature then recorded the temperature reading values

against the reference standard according to Hanna Calibration Laboratory work Instruction No. 141.

This temperature scale used was based on ITS-90

All data shown below were as-received values without adjustment.

SITE CALIBRATION

oJoJololo
ofoJolJoJo
ojoJoloJo
ofoJoJolo
oloJolelo
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instruments

Result of Calibration :

Certificate No. : HIT-2132-0756

Page: 3 of 3

Calibration Unit Under Unit Under Temperature Uncertainty of
Point Calibration Setting Calibration Reading Stability Measurement
150.0 (°C) 150.3 (°C) 150.0 (°C) 24(°C) £0.59 (°C)
Calibration Average Standard Reading (°C)
Point (°C) Position
1 2 3 4 5
148.9 149.5 150.1 150.4 149.7
| 6 7 8 9 10
149.9 151.1 151.5 150.5 150.3
11 12 13 14 15
150.0
149.4 149.6 150.4 150.3 150.2
16 17 18 19 20
149.5 149.9 150.4 150.1 150.3
21 22 23 24 25
149.1 149.1 149.6 149.8 150.1

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

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

** End of certificate **

enaslumuny




National Food Institute, Ministry of Industry, Thailand N\

d, Bang ¥ Khan Su

I, Bang FPhlat Cistrict, Bangkok 1C

il

+66 [O] 2Lea ¢

Calibration Certificate
Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR

Serial No.: 1122100406

ID No.: UAE.WAO.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021

Date of Calibration: 24 November 2021

Calibrated by  Mr.worapob Sooktong Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be repgoddiced other
than in full except with the prior written approval of the National Food Institute. lmmﬁﬂﬂm}]

F-CS-009 Revision: 00 Date: 14-12-61
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National Food Institute, Ministry of Industry, Thailand \/

2008 Sol 36, Arun

NSC-TISI-TIS 17025 Tel : +66 [t
CALIBRATION 0061

Road, Bang Y| Khan Subdistrict, Bang Phlar District, Bangke

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Balance
Model: AX 105DR
Serial No.: 1122100406
Capacity: 110 g

Date of Calibration: 24 November 2021

ik 10700, Thaland
22 B558 Website : www.niflorth E-mall @ cal@nfiorth
_________________ h-\ ’-‘--_‘—-_"“‘-‘-’““'“"-"
AF m e e e
Manufacturer: METTLER TOLEDO
Resolution:  0.00001 g/ 0.0001 g
ID No.: UAE.WAO.004/2546
Page 2 of 4

Environment Condition: Ambient Temperature:
Place of Calibration:
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001

2. Reference Standards:

220 + 05 °C
Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Relative Humidity: 39 + 1 %

In-House Method based on UKAS Lab 14 : 2019

Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M20111955 2B November 2021
Standard Weight Class E2 1-500g 15882 TCS M2011196S 28 November 2021
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 11A1 aaw.dy. BTH 003/55 Quality Reborn QR21-0297 15 February 2022
3. This certification is traceable to SI UNIT
4., This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibrati :
1. Repeatability of Reading:
Nominal Value ( g } Standard Deviation of Reading (g)

15 0.0000057

30 0.0000084

50 0.000053

100 0.000048
2. Off-Center Error:
A mass of 50 g was placed and moved to various position on pan,

The balance reading obtained is given in the table.

Q o QO
e
jeliiol S
e O
1 . 3 5 6 (Maximum Difference)
( g )|l a y1C g )j¢{ Y1 C g )€ g ) ( g
50.0000 50.0000 49,9999 50.0000 49,9999 49.9999 0.0E}lﬂi aﬂmﬁ u

F-CS-012 Revision: 00 Date: 14-12-61
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National Food Institute, Ministry of Industry, Thailand

200B 5ol 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phlar District, Bangkok 10700, Thailand
?ifi;:ls:;i‘-l;g‘wl;gé? el | +66 (O] ¢ Cwwwonflorth E-mall : cal@nfiorth
_______________________ R— '\_\j"—"_______
Calibration Report
P

Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO

Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g

Serial No.: 1122100406 ID No.: UAE.WAO.004/2546

Capacity: 110 g
Date of Calibration: 24 November 2021 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-100 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

( Range: 0 - 30 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ( g ) (g ) (g ) (x g ) k
Unload 0.000000 0.00000 0.00000 0.0000089 2.00

0.01 0.009998 0.01000 0.00000 0.000011 2.00
0.02 0.019997 0.02000 0.00000 0.000012 2.00
0.05 0.050001 0.05000 0.00000 0.000011 2.00
0.1 0.100002 0.10000 0.00000 0.000012 2.00
0.2 0.200004 0.20000 0.00000 0.000013 2.00
0.5 0.499994 0.50000 -0.00001 0.000014 2.00
1 0.999986 1.00000 -0.00001 0.000026 2.00
2 1.999989 1.99998 0.00001 0.000019 2.00
5 4,999979 4,99998 0.00000 0.000022 2.00
10 10.000026 9.99994 0.00009 0.000074 2.00
20 20.000037 19.99991 0.00013 0.000099 2.00
30 30.000063 30.00000 0.00006 0.00013 2.00

n?i

F-CS-012 Revision: 00 Date: 14-12-61


1296
Rectangle



National Food Institute, Ministry of Industry, Thailand \/

2008 Sal 36, Arun Amarin Road, Bang Yi Khan Si

NSC-TISI-TIS 17025 Tel | +66 [O] 2L22 8688 Fax ; +b& [O) 2Le2 &
CALIBRATION 0061 !

www.rifiorth E-mall : cal@nfiorth

___________________________________ = i T ‘_\ '_’_ i e S e =
i ;
Calibration Report
Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAOQ.004/2546
Capacity: 110 g
Date of Calibration: 24 November 2021 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-100 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: ( Range: 31 - 100 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 ) [ W) L g ) (g ) (£ 9 ) k
40 40.00000 39.9999 0.0001 0.00014 2.00
45 44.99998 44.9999 0.0001 0.00015 2.00
50 49.99999 49,9999 0.0001 0.00016 2.00
55 54.99997 54,9998 0.0002 0.00016 2.00
60 60.00002 59.9999 0.0001 0.00018 2.00
65 65.00000 64.9999 0.0001 0.00018 2.00
70 70.00003 69.9999 0.0001 0.00019 2.00
15 75.00001 74.9999 0.0001 0.00020 2.00
80 80.00005 79.9998 0.0003 0.00021 2.00
85 85.00003 84.9998 0.0002 0.00022 2.00
90 89.99959 89.9998 0.0002 0.00021 2.00
100 99.99997 99.9998 0.0002 0.00020 2.00

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

.......... ENd ---mmemen- 13] U

F-C5-012 Revision: 00 Date: 14-12-61
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7~ —0F
534/4 PATTANAKARN ROAD S80I 18, SUANLUANG, SUANLUANG BANGKOK 10250

.,‘-‘ = .

NSC-TISI-TIS17025

TEL. 0-2717-3000-27

FAX, 0-2719-9484

CALIBRATION 0008

Cert.No.: 22MM210
Page.: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
XSR205
C008071872
UAE.WAO.012/2563

United Analyst and Engineering Consulant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phakhanong,

Bangkok 10260

Balance Room

26 April 2022
26 April 2022

15°Cto 40 °C
30 % to 90 %

Kunchit Promprat

Approved Signatory

29 April 2022

The Uncertainties are for a confidence probability of approximately 95 %

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

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

inans iR
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Equipment : Electronic Balance Cert.No.;: 22MM210
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-05420C-1
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (xmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000008
200 0.00005

wnandlidinh
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Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2204-05420C-1
Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (g) (g) (g) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (9) (tmg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
0.1 0.10001 -0.00001 0.017
1 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0.049
50 50.00010 -0.00010 0.080
80 80.00014 -0.00014 0.15
100 100.0001 -0.0001 0.21
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

2
1

5

: 2 : AL
:
909

4 5 4
/ Ol® \

Front

Front Front

Maximum difference between
off-center and central loading

(g9)
0.0002

Coverage
Factor

(k)
213
2.13
2.1
2.05
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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

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

-000-

wnandlibfidy
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Foundation for Industrial Development National Food Institute SU NSC-TISI-TIS 17025
Food Industrial Laboratory Senvice Center CALIBRATION 0061
Calibration Certificate
Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022

Date of Calibration: 1 June 2022

Calibrated by Mr.Taveesak Seilee Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 7 June 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

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

F-CS-009 Revision: 01 Date: 20-04-65

1
2008 EagEsrUaUELNS 36 NUUSSIUBLSUNS ILDBUNNECL WBUTYWEE MSONWURILAS @&ﬂ151“ﬂ7“ﬂ“ :

2008 Soi 36, Arun Amarin Road, Bang Yi kKhan Subdistrict, Bang Phiat th'stricr, E‘:ang__kcak 10700, Thaland

Tel +66[0] 2Lha2 888! Fax +b6(E] 2uee B5LS nfi.orth
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Calibration Report
P
Certificate No.: 2203120-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT Resolution: 0.0001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 Page 2 of 3
Environment Condition: Ambient Temperature: 199 + 0.3 °C  Relative Humidity: 45 + 1.5 %
Place of Calibration: 108, Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg B308068554 TCS M2201020S 6 January 2023
Standard Weight Class E2 1-500g B308068128 TCS M2201021S 6 January 2023
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter PONPE 490 NFI.BTH 010/18 Quality Reborn QR22-0350 18 February 2023
3. This certification is traceable to SI UNIT
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value { g ) Standard Deviation of Reading (g
100 0.000048
200 0.000052
2. Off-Center Error:
A mass of 50 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.
Q @ N
bl @ GJ
I @]
g Q X X©) @,
] O
1 2 3 4 5 6 {(Maxiiiiuim Dirterence)
( g )¢ g 3l€C g )fC g )]C g )|( g ) € g )
49.9999 49,9998 49.9998 49.9999 45.9998 49,9998 0.0001

F-CS-012 Revision: 01 Date: 20-04-65

2008 HagasiuaUEUng 36 NUUSSAUBUSLINS IU30LNOEOL IWELRNWEE NSONWILKILIAS !@Hﬁ“{h‘ﬂquﬂu

EC_]DB Sal _BE:,_ Arun Amarin Rmac;l, Bang Yi _Khan ‘Subdistrict, Bang: Phiat District, Bangkok J.D?DCJ,. Thailand
Tel: +EE:[D} 2Le2 8688 Fax +56[0) 2kae 85LS
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2008 Soi 36, Arun Amarin Rosd, Bang ¥ Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thalland
Tl +BE(0] 2Lee SEB8 Fax +E6([0) SLae 85LS
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Foundation far Industrial Development National Food Insfifute b e i
Food Industrial Laborarory Senvice Center CALIBRATION 00861
Calibration Report
P
Certificate No.: 2203120-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT Resolution: 0.0001 g
Serial No.: 1129361010 ID No.: UAE WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 Page 3 of 3
Calibration Results:  (Continued)
Calibration Range: 0-200g¢g

Calibration Adjustment:

3. Departure from Nominal Value:

Internal Calibration

Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

(9 ) (g ) ( g ) (g ) (£ g ) s

Unload 0.00000 0.0000 0.0000 0.000088 2.00

0.01 0.01000 0.0100 0.0000 0.000088 2.00

0.05 0.05000 0.0499 0.0001 0.000088 2.00

0.1 0.10000 0.1000 0.0000 0.000088 2.00

0.2 0.20000 0.2000 0.0000 0.000088 2.00

0.5 0.50000 0.5000 0.0000 0.000088 2.00

1 1.00000 0.9999 0.0001 0.000088 2.00

2 2.00000 1.9999 0.0001 0.000089 2.00

5 5.00000 5.0000 0.0000 0.000089 2.00

10 9.99998 9.9999 0.0001 0.000092 2.00

20 19.99999 19.9999 0.0001 0.000094 2.00

50 49.99990 49.9999 0.0000 0.00012 2.00

70 65.99989 65.9998 0.0001 0.00014 2.00

100 100.00001 99.9959 0.0001 0.00017 2.00

150 149.99901 149.9997 0.0002 0.00022 2.00

200 200.00007 199.9998 0.0003 0.00030 2.00

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

ERRER 1 P——

F-CS-012 Revision: 01 Date: 20-04-65



1296
Rectangle



13 Inegin 41fia THAI UNIQUE CO., LTD.

S S £
T
1rl' 80-82 aunilsznidlas wvramsyunsny Lanszuns nzanmwt 10200
80-82 Prachathipatai Rd.., Bangkhunphrom. Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

CERTIFICATE OF PERFORMANCE TEST

Certificate No. : SV0222/20240

Instrument Type : Continuous Flow Analyzer

Instrument Model : San++

Chemistry Model : SA5000 Serial Number :182688

Auto sampler Model : SA1052 Serial Number : 181729

Software Version: 3.2.3

o =~ = a = o 7 6
Organization : UT¥M g ludia uowwaas neud 1HUTITETI AeuFauauy e

Address : 3 ¥089ANFV4]  DUUFYNIN LUIIUNIN UANITZ TUYUI AFUNWUHIUAT 10260

Date : 22/02/2022

MODULE OPERATION TEST

AUTOSAMPLER

Power and Diagnostic Test PASS Position Test PASS
Needle Test PASS Syringe Test PASS
Rinse Valve Test PASS Sample Tube Check PASS
Leak Check PASS

CHEMISTRY

Power and Diagnostic Test PASS Pump Power Test PASS
Pump Speed Function Test PASS Heater Controller Test PASS
Pump Tube Check PASS Air Injector Test PASS
Air Tube Check PASS Leak Check PASS
Detector Module Check PASS Detector Lamp Check PAS

1/2
SERVICE DEPARTMENT

Lanﬁﬁ%«"wfsw;a«



E—a 31T Inegin $iie THAI UNIQUE CO., LTD.

r‘
l' 80-82 auudlszyisdlas wuawsuunsnn LansIuAs Nanwe 10200

80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Flow Cell Check PASS Wavelength Filter Check PASS
Reference Filter Check PASS Waste Cup PASS
Waste Tube Check PASS Waste Bottle Check PASS

INTERFACE & COMPUTER

Power and Diagnostic Test PASS Communication Test PASS
Software Configuration PASS Software Operation Test PASS
Detector Response Test PASS Baseline Drift Test PASS
Noise Test PASS

SYSTEM OPERATION TEST

CHEMISTRY 1 Method Total Cyanide Test PASS
CHEMISTRY 2 Method Total Phenol Test PASS
CHEMISTRY 3 Method Total Ammonium Test PASS
CHEMISTRY 4 Method N/A Test N/A
CHEMISTRY 5 Method N/A Test N/A

APPROV AN

Signature:

Engineer: Mr. Prasit Auychaicharoen

b
3

SERVICE DEPARTMENT

tandtshiaIug
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This certificate 18 awarded to lhe underrnentloned
having achieved a full and detailed ko
of the correspondingly cited analyzer

The holder of this certificate is fully qualified for
complete operation and maintenance of the analyzer.

The training course was provided for the Product line
SFA- A

The analyzer the training course was given on
SAN++ Continuous Flow Analyzer

Awarded to M, Prasit Auychaicharoen

. Mr. K.Varadharaian
Trained by __ )

Duration From 31/10/2017 to 02/11/2017

. 20171124
Certificate Number

taﬂm'ﬂ,mmuqu
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analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

Lanms‘lumuqu



analytikjena

Serial-No.: K190A0153 Customer-No.:
Date: 4 A9.2 /,4022 Carried out by: /h - (Qr;“céa y E£+ Ou
Maintenance with following Operational Qualification (0OQ) M

(requires a separate OQ protocol)

Comany b s e’ s SIEK oS 90
User pﬂm@gi %ﬁv@‘

Department Lab
Q&
Street 3 ae)e/p@wz)w 4/ OW?S‘;#EL, IYD My9Y) SO YYR Jyd
Zip Code, City ;))umwwm oy J0J 66
Countr; - A / wf/z, é’/
Phone .
Fax
E-mail

——taﬂmslumuqu



Maintenance works basic unit
tightness visual check inside the Mercur

analytikjena

visual check if gold-traps are broken vl
visual check if spectrometer is contaminated (A
visual check of the fluorescence cell %
visual check of the absorption cell, incl. window Py
reactor cleaning (A
check pump-hose, if necessary change it A
check swivel drive (SEV) 71
check drying-hose, output gas-liquid-separator A4
test Bubble-Sensor a
check gas flows %
check volume flows, reagents %
recording stray light values 4
measurement with 30 ng/I A
Maintenance works Autosampler Serial No.: -
lubricate the dosing-winding (Teflon-grease-spray) =l
clean the dosing cylinder, if necessary exchange it -]
lubricate the winding system of the height drive with some drops of oil E]
check the toothed belt =]
check the position of the mechanical stopper (height: 13mm ) =
check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s) =l
check the pump rate of washing cup =
check the electrical hose connections for good contact =
r=

check the connectors of the magnetic valves

check the dosing hose for buckling, if necessary exchange it |

— enm3lununy



Device parameter

visual check general tightness inside the Mercur
visual check Goldtraps
visual check spectrometer
Fluorescence cell
Absorption cell, incl. window
lens
Swivel drive (SEV)
check pump hoses
check hoses and hose connectors
check and clean reactor
check drying hose output Gas-liquid-seperator
check bubble-sensor
Check gasflow
Valve 1
Valve 2
Valve 3
Valve 4
Check liquidflow

Acid
Red.-agent

Sample

Adventitious light - values (V)
100
200
300
350
400
450
500
550
575
600

_o.k.:

analytikjena

nominal
value

N

o.k.:
ok.:

1
!

-

o.k.:
o.k.:
o.k.
o.k.
o.k.:
o.k.:
o.k.:
o.k.:

NNy NYY YN

10 NI/h

50 NI’h
5 NI/h
10 NI/h

2.5ml/min
+1ml
2,.5ml/min
+ 1 mli
10ml/min
+2 mi

from file

actual
value

r—-T
|
L

changed:

changed: [

changed: ]
changed: ]
changed: ||
changed: ]
changed: O]
changed: [
changed: L]
changed: 1
‘noto.k.: [
/O NJA
5o n/h
5 m'h
o~
.5 ) iy
J~-5ml/mf‘-1
10 wl /m{‘w.

O

Q

Q

O

/

.

'S

1y

24

E ki



analytikjena

Device parameter nominal actual
value value
Analytical parameters Fluorescence cell
Conditions.: max.conc.: 10ug/L PMT-voltage: #55 ....... V
Blank-solution F..0.003b4

F>0,0013 F...0.002213

without enrichment / FBR 30 ng/L RSD < 3 % RSD. 2371 %
Conditions.: max.conc.; 1,7ug/L PMT-voltage: . Y/

Blank-solution g 0.001423

.................

F > 0,009 F,.0-011%L

RSD <3 % RSD..0:32% %
Fok.- factor ( F5 / Fy) >4 V. 228

Analytical parameters Absorption cell

with enrichment / FBR 30 ng/L

Blank-solution Ext.. M w L

Ext. > 00021 Ext.0003L.

without enrichment / FBR 100 ng/L RSD <7 % RSD.3 92 o

Comments

!rgna\ure |ec!n1c:an

Place, Date (DD/MM/YYYY) Place, Date (DD/MM/YYYY)

o — tanmﬂumuqu
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Mercur

Report file:
Program version:

Operator:

Laboratory:
Code:

Remarks:

Method parameters

Method
Created on

Frogram

4/02/2022 17:59 Page 1/4

CAWINAAS\TMP\2022\Result\Pro_012

4.7.9.0 Printed on:
Recerding started on

4/02/2022 17:59
4/02/2022 17:46 GMT+7.0

Parameters Mercur Technique: Hg fluorescence

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBER technigue
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2

Hg
Without Enrichment / FBR / 30 pg/L_PM_4-02-22
4/02/2022 Time 17:45
253.7 nm
Hg-LP
Peak height Integr. time 35s
453V
5s - Peak smoothing 12/5
Os
w/o enrich. System cleaning | Off
on Wash time acid 10s
3 Soaking time 20s
158 Gas load {ime 10 NL/h
10s
5s |
Os :
A0s
15s Gas wash time2 ! 10 NL/h
lan 3 LAY

Mercur



4/02/2022 17.59 Page 2/4
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 -—-
Conc. - Conc. -—-
Error limit -—- Error limit --
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 3(0.100 ng/L)
QC std.1 limit  20.00% QC std.2 limit 1+ 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.01C0 Reaction flag + continue
QC precision off |
- Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth | Standard calib, Calibr. unit lng,’L
No. standards 1 Conversion fac. 1000000
Type of standards -~ Standard prep. Premixed
Blank correct. ---
Recalib. std. no. .
Qutput unit ug/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 2
Stock sol. 1 - Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test =_
|
Sample statistics
Stat. mode Mean Meas. cycles 3
Corifid. level 854 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name State Pos 0?1;?: Ints SD RSD/%
1 Cal-Zero (--) ## 0.000 H: 0.000344 0.000040 11.85
A: 0.004747 0.000441 9.280
2 Cal-Std1 {--) ## 30.000 H: 0.002913 0.000089 2.371
A 0.03433 0.000916 2.670
1
lan 3 LAY

Mercur



4/02/2022 17:5% Page 3/4
Calibration function 1 4/02/2022 17:59 Calibration {Peak height)
Ints=k1+k2*conc
k1=0.000344 k2=0.000086 Recal. factor: -—-
Slope | 0.00009 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit Ong/L Upper limit 33.0 ngiL
Detection limit - Deter. limit -
0.0030 Q, 4
253.7 nm /
0.0025 PeakI height %
0.0020 e
2
£ 00015 / ’
£ _
0.0010
0.0005
z
(.0000
i
4] 5 10 15 20 25 30 35
Conc. [ng/L ]
Measurements and events {sorted by time)
Hg Without Enrichment / FBR / 30 pg/L_PM_4-02-22 4/02/2022 17:46
iD Conc. Ints BG 8D RSD/%  Int. type Time
Cal-Zero 0.000342 PkH 17:48
0.000304 17:50
0.000385 17:51
Ong/L 0.000344 0.00004075C 11.85 17:51
Cal-Std1 0.002923 PkH 17.56
0.002840 17.57
0.002977 17:568
30.00ng/L 0.002913 0.000069060 2.371 17:58
Calibration Calibration functicn: 01 17:59
1
lan 3 LAY

Mercur



Peak plots

Cal-Zero 4/02/2022 17:49

0.002

Ints

0.000 o

0 20
Time [s]

Ints

4/02/2022

Cal-Std1 4/02/2022 17:56

0.002

0.000"

s

¢

0

20
Time [s]

Mercur

17:59

Page

414

Hg

Lanms‘lumuqu



4/02/2022 17:40 Page 1/5

Mercur
Report file: C:\WInAAS\TMP\2022\Result\Pro_011

Program version: 4790 Printed on; 4/02/2022 17:40
Recording started on 4/02/2022 17:15 GMT+7.0

Operator:
Laboratory:
Code:

Remarks:

Method parameters

Method With Enrichment / FBR / 30 pg/L_PM_4-02-22
Created on 4/02/2022 Time 14:54

Program -

Parameters Mercur Technique: Hg fluorescence

Line 253.7 nm

Lamp type Hg-LP

Integr. mode Peak height Integr. time
PMT 444 :

AZ time 5s Peak smoothing
Delay Os

Working mode Enr. wio reload. System cleaning
FBR technique on Wash time acid
Pump speed 3 Soaking time
Sample load time 10s Gas load time
Reaction time 10s

Waiting time AZ 5s

Delay O0s ;

Purge time1 20s

Purge time2 15 s Gas wash time2
Purge time3 ! 10s Gas wash time3
Heat.time coll.1 20s Cool. time coll.1

Mercur

Hg

20s

12/6

Off
10 ¢
20s
5 NL/h

15 NL/h
15 NL/h
50s

Lanms‘lumuqu



QC parameters
QC type

QC check samp. 1
Conc.

Cone. check

4/02/2022

QC check samp. 2
Cone.

17.40

Page 215

Error limit - Error limit -—

Rep. measurement off Reaction flag + continue

QC std.1 no. 1(30.000 ug/L) QC std.2 no. 1(30.000 pg/L)

QC std.1 limit + 50.00% QC std.2 limit t 50.00%

QC std. act. flag + continue

Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue

QC precision off

Reaction off
QC Recal factor Off

Calibration settings

Calib. meth Standard calib. Calibr. unit Mg/l

No. standards 1 Conversion fac. 1000

Type of standards --- Standard prep. Premixed

Blank correct. -

Recalib. std. no. -
Output unit ‘Hg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3

Blind cycles 1

Stock sol. 1 Stock sol. 2 -

Stock sol. 3 --- Stock sol. 4 -

Type of cal. curve linear Intercept Zero

Weighted cal. off Grubbs stat. off

Check of cal. curve no outlier test

Sample statistics

Stat. mode off Meas. cycles 1

Confid. levei 95.4 % Biind cycles 1

Grubbs stat. -

Calibration standards Hg
No Name State Pos CTJ?;E Ints 8H RSD/%
1 Cal-Zero {--) # 0.000 H: 0.001423 0.000027 1.946

A0.004275 0.000307 7.188
2 Cal-Std1 {--) ##  30.000 H: 0.01046 0.000987 9.445
A:0.03042 0.002821 9.273
|
lan 3 LAY

Mercur



Calibration function 1

Ints=k1+k2*conc

4/02/2022

17:40

Page 3/5

4/02/2022 17:31 Calibration (Peak height)

k1=0.001423 k2=0.000301 Recal. factor: -—-
Slope 0.00030 Ints/(ug/L) R2-adjusted 1.0000
scO 1.00000 pg/L
Lower limit 0 ug/L Upper limit 33.0 g/l
Detection limit [ Deter. limit -—-
i i
H -
0.0100 253.7 nm }
Peak height;
0.0075 | . e
> ‘ e
0
pcg 0.0050 = /
£ |~
0.0025 /
2
0.0000 .
0] 5 10 15 20 25 30 35
Conc. [Mg/L ]
Calibration standards Hg
No Name State pos  Conc/ Ints SD RSD/%
Mg/L
1 Cal-Zero {--) ##  0.000 H:0.001423 0.000027 1.946
A 0.004275 0.000307 7.188
2 Cal-Std1 (--) ##  30.000 H: 0.01136 0.000036 0.325
A: 0.03294 0.000360 1.094
Calibration function 2 4/02/2022 17:39 Calibration (Peak heighf)
Ints=k1+k2*conc
k1=0.001423 k2=0.000331 Recal. factor: -
Slope 0.00033 Ints/{ug/L) R2-adjusted 1.0000
scO 1.00000 pg/L
Lower limit 0 pg/L Upper limit 33.0 pgiL
Detection limit Deter. limit -
lan 3 LAY

Mercur



4/02/2022 17:40 Page 4/5

0.0125 :
253.7 nm : /
0.0100 | :
Peak height !
0.0075 /
2
‘B .
o :
3]
1= 0.0050
0.0025 a4
0.0000
i i |
0 5 10 15 20 25 30 35

Conc. [ug/L ]

Measurements and events (sorted by time)

Hg With Enrichment/ FBR / 30 ug/L_PM_4-02-22 4/02/2022 1715
1D Cong. Ints BG SD RSD/%  Int. type Time
Cal-Zero 0.001398 PkH 17:19
0.001453 17:21
0.001419 17:23
Oug/L 0.001423 0.000027890 1.946 17.23
Cal-Std1 0.009317 PkH 17:27
0.01103 17:29
0.01103 17:31
30.00pg/L 0.01048 0.0009877 9.445 17:34
Calibration Callibration function: 01 17:31
Cal-Std1 0.01140 PkH 17:35
0.01133 17:37
0.01135 17:39
30.00ug/L 0.01136 0.0000369680 0.325 17:32
Calibration Calibration function: 02 17:39
Peak plots Hg
Cal-Zera 4/02/2022 17:19 Cal-Std1 4/02/2022 17:27 Cak-Std1 4/02/2022 17:35
0.010 0.010 0.010
»  0.005 s 0.005 »  0.005! .
= k= L = ' |
0.000 . _ 0.000 0.000
4] 10 2|D 0 10 20 CIJ 10 20
Time [s] Time [s] Time [s]
|
lan 3 LAY

Mercur



4/02/2022 17:40 Page 5/5
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Mercur

Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:

Method parameters
Method

Created on

Program

CAWINAAS\TMP\2022\Result\Pro_009

4790

Printed on:
Recording started on

4/02/2022 16:09 Page 113
4/02/2022 16:09
4/02/2022 15:55 GMT+7.0

Hg

Without enrichment / FBR 100 ng/L PM_5-6 Abs cell

6/08/2021

Time

11:41

Parameters Mercur Technique: Hg absorption

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technigue
Pump speed
Sample load time
Reaction time
Waiting time AZ
Purge time1

QC parameters

QC type

QC check samp. 1
Conc.

Error limit

Rep. measurement
QC std.1 no.

QC std. 1 limit

QC std. act.
Expect. blank abs.
QC precision

253.7 nm
Hg-LP
Peak height
242 \/
5s
Os
w/o enrich.
off
4
8s
128
15s
51s

Conc. check

off

1(100.00 ng/L)

+ 50.00%

flag + continue
0.0100+ 0.0100

off

Mercur

Integr. time

Peak smoathing

System cleaning
Wash time acid
Soaking time

| Gas load time

QC check samp. 2
Conc.

Error limit
Reaction

QC std.2 no.

QC std.2 limit

Reaction

Reaction

‘ QC Recal.factor

85 s

12/5

Acid
158
20s
5 NL/h

flag + continue
1(100.00 ng/L)
+ 0.00%

flag + continue

off
Off

Lanms‘lumuqu



4/02/2022 16:09 Page 213
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards --- Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Output unit Mg/l Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 --- Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 -
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat. -—- |
Calibration standards Hg
No Name State pos  CONC/ Abs SD RSD/%
ng/L
1 Cal-Zero (--) #H 000 H: 0.000265 0.000062 23.66
A: 0.003730 0.003049 81.74
2 Cal-Std1 (--) #H o 100.00 H: 0.003620 0.000138 3.821
A: 0.054076 0.003871 6.788
Calibration function 1 4/02/2022 16:08 Calibration (Peak height)
Abs=k1+k2*conc
k1=0.0002¢6¢6 k2=0.000034 Recal. factor: -
Slope 0.00003 Abs/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L Charact. conc. 128.953 (ng/L)/ 1%l
Lower limit 0 ng/L Upper limit 110. ng/L
Detection limit - Deter. limit -
|
lan 3 LAY

Mercur



4/02/2022 16:09

Page 373

0.004

Hg | -

253.7 nm
0.003 _Pea|k height

0.002 /

Intensity

0.001

0.000

-

0 25 50 75 100
Conc. [ng/L ]

Measurements and events {sorted by time)

Hg Without enrichment / FBR 100 ng/L PM_5-6 Abs cell 4/02/2022 15:55
ID Conc. Abs BG SD RSD/*%  Int. type Time
Cal-Zero 0.000329 PkH 15:58
0.0002864 16:00

0.000203 16:02

OngfL 0.000265 0.000062901 23.66 16:02

Cal-Std1 0.003486 PkH 16:05
0.003613 16:06

0.003763 16:08

100.ng/L 0.003620 0.00013837 3.821 16:08

Calibration Calibration function: 01 16:08
Peak plots Hg

Cai-Zero 4/02/2022 1558 Cal-Std1 4/02/2022 16:05
0.0025 0.0028
£ | £
0.0000
|
lan 3 LAY

Mercur



DQE Services Co.,Ltd.

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

NSC-TISI-TIS 17025
CALIBRATION 0404

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

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-008 Page 1of5

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

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

Location of calibration : Laboratory 213

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No,: 21E22-009

ID No. : UAE.WAT.051/2564

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument:  Good
Calibrated by : Approved by :
Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

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

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

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

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

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

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

() N
NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP22-008 Page 2 of 5
Environment Condition: Ambient Temperature 25+ 5 ‘C
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.
Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric 0.001 Abs.

Wavelength 0.1 nm.

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com MSC-TILTIS 17028
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
— 0.5787 0.576 0.0027 0.0031 2.00
1.0490 1.046 0.0030 0.0029 2.00
2.1900 2.182 0.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.559 0.0017 0.0034 2.00
0 1.0247 1.023 0.0017 0.0035 2.00
2.1229 2,116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
5 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.962 0.0014 0.0029 2.00
1.9763 1.970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
461 0.5191 0.519 0.0001 0.0031 2.00
1.0003 0.999 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
0 1.0809 1.080 0.0009 0.0030 2.00
2.0391 2.031 0.0081 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5601 0.560 0.0001 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.922 0.0074 0.0079 2.00

FM-708-02 RO1 1/11/2021
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DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 Ny A

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

NSC.TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-008

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k

235 0.0000 0.000 0.0000 0.0050 2.00

0.7478 0.747 0.0008 0.0057 2.00

g 0.0000 0.000 0.0000 0.0050 2.00

0.8686 0.865 0.0036 0.0059 2.00

313 0.0000 0.000 0.0000 0.0050 2.00

0.2912 0.290 0.0012 0.0051 2.00

0.0000 0.000 0.0000 0.0050 2.00

- 0.6448 0.640 0.0048 0.0055 2.00

FM-T08-02 RO1 1/11/2021
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services D e \
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSCISI 8 F0a
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5 of 5
Wavelength Accuracy .
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 241.0 0.72 0.18 2.00
279.45 279.0 0.45 0.18 2.00
287.81 287.0 0.81 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.0 0.93 0.18 2.00
418.59 418.0 0.59 0.18 2.00
44594 4455 0.44 0.18 2.00
453.66 453.0 0.66 0.18 - 2.00
460.02 459.5 0.52 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 637.5 0.48 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.0 0.50 0.18 2.00
513.47 513.0 0.47 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.0 0.40 0.18 2.00
740.72 740.5 0.22 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.0 0.03 0.18 2.00
879.28 879.5 -0.22 0.18 2.00

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

FM-708-02 RO1 1/11/2021
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Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA240FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. P2-MEB675610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukd1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “Carlo Erba”
Cadmium Lot No. 0108047046, Chromium Lot No. 0106315418, Copper Lot No. 0107480530, Iron Lot No. 0104697565
Lead Lot No. 0104659473, Manganese Lot No. T109228A, Nickel Lot No. 0104978044, Zinc Lot No. 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.320,0.50,0.70 me/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/L at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/| at 248.3 nm.Fe, 0.20,0.50,0.7C,1.00,1.50 mg/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/\ at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/L at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
AMBIENT CONDITIONS : Temperature 22 °C Relative humidity 60 %

The Atomic Absorption Spectrophotometer set has been calibrated against
Reference Material traceable to National Institute of Standards and Techrology { NIST ) by The Analytical
Chemistry Laboratory. The results are attached herewith.

Calibrated by .... Approved by....... .
( Mr. Danai Srithongkum ) v (Mrs. TTh:pQ\_Q wvee Fortune)
Director of Anat’gﬂgai"thgf@sft{y Laboratory
Ref. 2025265020400522001
Calibration Date : 3 February 2022

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4
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Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand '

Tel, (éé) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. Emaj@%wﬁ&}ﬁm?
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Request No. 25-65 / 0398 145 MTC. ACL. No. 486 / 65
CALIBRATION DATA
1. Noise Level in term of standard deviation
Element Cd Cr Cu Fe Pb Mn Ni Zn
-0.0004 0.0002 0.0007 0.0002 -0.0016 -0.0001 -0.0004 -0.0001
0.0002 -0.0005 0.0010 0.0007 0.0000 -0.0003 0.0007 -0.0014
-0.0002 0.0001 0.0008 0.0000 -0.0001 -0.0003 | -0.0012 -0.0006
0.0000 -0.0007 0.0007 0.0000 -0.0005 -0.0004 | -0.0004 | -0.0012
0.0001 0.0004 0.0013 0.0014 -0.0001 -0.0001 0.0003 -0.0008
0.0000 -0.0004 0.0003 -0.0012 | -0.0005 -0.0007 | -0.0004 | -0.0008
0.0000 -0.0009 0.0009 -0.0002 | -0.0010 -0.0008 0.0007 -0.0003
-0.0004 -0.0003 0.0015 0.0010 -0.0005 -0.0003 | -0.0002 | -0.0004
0.0004 0.0008 0.0014 -0.0004 -0.0014 -0.0005 -0.0006 -0.0003
Absorbance -0.0006 -0.0013 0.0012 -0.0006 | -0.0006 | -0.0006 | -0.0007 -0.0007
0.0005 -0.0003 0.0014 -0.0004 | -0.0008 -0.0003 -0.0006 | -0.0011
-0.0007 -0.0014 0.0004 -0.0001 -0.0001 0.0000 0.0000 -0.0003
0.0008 0.0004 0.0005 -0.0006 | -0.0008 0.0000 -0.0005 | -0.0009
0.0011 0.0002 0.0005 0.0017 -0.0016 -0.0008 0.0004 -0.0005
0.0002 0.0010 0.0014 -0.0002 | -0.0010 -0.0010 0.0002 -0.0001
0.0001 -0.0011 0.0011 -0.0003 -0.0011 -0.0003 -0.0008 -0.0012
0.0000 -0.0015 0.0009 -0.0010 -0.0011 -0.0013 0.0000 -0.0004
0.0015 -0.0012 0.0005 0.0002 -0.0017 -0.0001 0.0005 -0.0002
0.0006 0.0014 0.0010 0.0002 -0.0003 0.0001 -0.0006 | -0.0010
0.0001 0.0003 0.0003 | -0.0001 | -0.0004 | -0.0002 | -0.0001 | -0.0001
Average Absorbance 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 -0.001
Standard Deviation 0.0005 0.0008 0.0004 G.0007 0.0005 0.0004 0.0005 0.0004 |
Continue 2/5 .
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE E¥
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Request No. 25-65 / 0398

2. Precision

245

MTC. ACL. No. 486 / 65

Absorbance

SD

Element

Conc,

(me/l)

Ave,
Abs.

%RSD

0.02

0.0074

0.0062

0.0065

0.0062

0.0070

0.0068

0.0070

0.0065

0.0065

0.0069

0.007

0.0004

5.76

Cd

0.30

0.0952

0.0959

0.0951

0.0957

0.0952

0.0950

0.0952

0.0948

0.0956

0.0943

0.095

0.0005

0.49

0.70

0.2213

0.2180

0.2203

0.2208

0.2234

0.2211

0.2196

0.221%

0.2201

0.2194

0.221

0.0015

0.67

0.10

0.0096

0.0098

0.0097

0.0102

0.0106

0.0097

0.0098

0.0099

0.0103

0.0093

0.010

0.0004

3.83

0.30

0.0309

0.0302

0.0300

0.0316

0.0306

0.0299

0.0309

0.0297

0.0311

0.0296

0.030

0.0007 |

2.20

0.70

0.0659

0.0667

0.0664

0.0648

0.0656

0.0662

0.0658

0.0638

0.0638

0.0669

0.066

0.0011

1.70

0.05

0.0080

0.0075

0.0078

0.0075

0.0077

0.0081

0.0080

0.0075

0.0074

0.0076

0.008

0.0003

3.26

0.20

0.0417

0.0419

0.0412

0.0421

0.0424

0.0420

0.0423

0.0403

0.0418

0.0415

0.042

0.0006

1.47

0.70

0.0969

0.0965

0.0972

0.0957

0.0961

0.0958

0.0961

0.0963

0.0959

0.0972

0.096

0.0006

0.58

0.10

0.0090

0.0105

0.0078

0.0099

0.0091

0.0093

0.0096

0.0094

0.0093

0.0084

0.009

0.0007

8.11

Fe

0.50

0.0462

0.0470

0.0464

0.0d64

0.0467

0.0462

0.0467

0.0460

0.0468

0.0466

0.047

0.0003

0.67

1.00

0.0867

0.0886

0.0910

0.0892

0.0897

0.0873

0.0892

0.0885

0.0688

0.0874

0.089

0.0013

143

0.20

0.0091

0.0095

0.0088

0.0087

0.0082

0.0094

0.0090

0.0087

0.0082

0.0090

0.009

0.0004

4.94

Pb

0.70

0.0322

0.0321

0.0324

0.0318

0.0335

0.0326

0.0327

0.0315

0.0336

0.0321

0.032

0.0007

2.09

1.50

0.0653

0.0645

0.0663

0.0664

0.0652

0.0671

0.0662

0.0666

0.0657

0.0648

0.066

0.0008

1.28

0.05

0.0092

0.0092

0.0097

0.0087

0.0085

0.0079

0.0096

0.0085

0.0084

0.0099

0.009

0.0007

£33

Mn

0.30

0.0616

0.0630

0.0632

0.0633

0.063¢

0.0628

0.0640

0.0633

0.0640

0.0629

0.063

0.0007

1.08

0.70

0.1396

0.1366

0.1386

0.1377

0.1386

0.1386

0.1396

0.1380

0.1374

0.1383

0.138

0.0009

0.67

0.10

0.0102

0.0092

0.0097

0.0104

0.0091

0.0105

0.0105

0.0096

0.0098

0.0102

0.010

0.0005

522

Ni

0.50

0.0488

0.0489

0.0489

0.0495

0.0484

0.0490

0.0481

0.0492

0.0495

0.0492

0.049

0.0004

0.91

1.00

0.0976

0.0979

0.0975

0.0992

0.0977

0.0973

0.0986

0.0962

0.0985

0.0982

0.098

0.0008

0.85

0.05

0.0340

0.0349

0.0340

0.0352

0.0337

0.0351

0.0344

0.0346

0.0349

0.0343

0.035

0.0005

1.49

Zn

0.30

(.1669

0.1653

0.1628

0.1642

0.1657

0.1637

0.1659

0.1652

0.1654

0.1657

0.165

0.0012

0.72

0.70

0.3456

0.3467

0.3445

0.3430

0.3422

0.3444

0.3437

0.3438

0.3435

0.3438

0.344

0.0013

0.37

Continue 3/5
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Request No. 25-65 / 0398

2. Trueness

3/5

3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

MTC. ACL. No. 486 / 65

Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/l) (me/l) (me/l) (%) (mg/l)
0.02004 0.019 -0.001 5.19 + 0.004
Cd 0.30060 0.291 -0.010 3.19 + 0.006
0.70140 0.678 -0.023 334 +0.012
2.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement Uncertainty
(mg/l) (mg/l) (mg/l) (%) (me/l)
0.1002 0.101 0.001 0.80 + 0.007
Cr 0.3006 0.298 -0.003 0.86 +0.012
0.7014 0.635 -0.066 9.47 +0.023
2.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element] Standard Value of RM| Reading Error of Measurement | Error of Measurement Uncertainty
(meg/) (mg/1) (me/l) (%) (meg/1)
0.0502 0.046 -0.004 8.37 + 0.004
Cu 0.3012 0.295 -0.006 2.06 + 0.010
0.7028 0.694 -0.009 1.25 + 0.021

Continue 4/5
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Request No. 25-65 / 0398

4/5

3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/l) (mg/l) (%) (me/)
0.1003 0.106 0.006 5.68 +0.008
Fe 0.5015 0.522 0.021 4.09 + 0.017
1.0030 0.993 -0.010 1.00 + 0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/1) (mg/l) (mg/l) (%) (mg/V)
0.1988 0.197 -0.002 0.91 +0.014
Pb 0.6958 0.722 0.026 3.77 + 0.022
1.4910 1.463 -0.028 1.88 +0.041
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/l) (me/l) (me/l) (%) (me/l)
0.04955 0.054 0.004 8.98 + 0.004
Mn 0.29730 0.317 0.0197 6.63 + 0.006
0.69370 0.682 -0.0117 1.69 = 0.012

Continue 5/5
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575

3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 486 / 65

Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement Uncertainty
(mg/) (mg/) (mg/L) (%) (me/l)
0.099 0.102 0.003 3.03 + 0.007
Ni 0.495 0.489 -0.006 1.21 + 0.010
0.990 0.975 -0.015 152 £ 0.020

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement Uncertainty
(mg/L) (mg/V) (me/l) (%) (mg/l)
0.050 0.050 0.000 0.00 £ 0.012
Zn 0.300 0.307 0.007 2.33 +0.011
0.700 0.660 -0.040 5.71 + 0.015

Remark : The reported uncertainty is an expanded uncertainty calculated using & coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by.

(Mr. Danai Srithongkum)

Approved by.........

Sorv-(Mrs. Thlppaya J'unvee Forfune)

Director of Analytlcal_c mrstry Laboratory

Calibration date

3 February 2022
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co.,Ltd. CL-003-65 25 Jul 22 24 Jul 23 -
Calibrator Particulate Matter < 10 pm (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P800 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)
3 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2728 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22HT771 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 29062022 29 Jun 22 28 Jun 23 -
1201778108
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 29062022 29 Jun 22 28 Jun 23 -
1201778109
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 30062022 30 Jun 22 29 Jun 23 -
1201778105
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 2052022 2 May 22 1 May 23 -
1201778106
9 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 29112021 29 Nov 21 28 Nov 22 -
1182920017
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 3052022 3 May 22 2 May 23 -
1180540065
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -

1182920012




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co. Ltd. 20102022 20 Oct 22 19 Oct 23 -
1182920013
14 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 |Wind Speed/Wind Direction  |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 207/22 12 Apr 22 11 Apr 23 -
19040303
16 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0072
17 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0058
18 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0065
19 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-372 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6306 Co.,Ltd.
20 |Sound Level Meter Laeq 24 hr Lasor Lacns Lamax Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 26 Jan 22 25 Jan 23 -
0005286
21 [Sound Level Meter Laeq 24 b Lasor Ladns Larmax Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -

0005394

Co.,Ltd.




NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Assoclates Co. Ltd
53/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@|iranatee.com
‘Web site: www jiranatee.com

Certificate No. : CL-003-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: Tisch Environmental, Inc.

: TE-5025A

3383

¢ UAE.EFM.063/2560

: Used item

: United Analyst and Engineering Consultant Co.,Ltd.
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

:15 Jul 2022
+ 25 Jul 2022
: 26 Jul 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

1 23.023.0 'C
:55.0+15.0 %RH
11010 £ 10 hPa

: 24 hours at ambient conditions.

: The average values during measurement are 24.8 "Cand 55.1 %RH.

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
] Miss Jittraporn Lertsomphol

- NAC

\JIRANATE ASSOCIATES CO., LTh. |
————

Approved signatory; ........... -

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated agoinst
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used os a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (S1) through the VSL (National
Metralogy Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%, The standard uncertainty
has been determined in agccordance with the GUM
‘Evoluation of measurement

data - Guide to the expression of uncertainty in
megasurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FDRWT&ﬁE’ﬂmD
q9

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO..LTD.

Continuation of Certificate of Calibration Number CL-003-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used asa
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of ¢ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Bp_Orifice Standard Flow [(]
Plate [Pa] [Ta] [Tm]
m’/min mmHg e °c mmHg inH;0 o

1 0.697 754.265 24.640 23.960 55.399 1.699 1.299 0.643
2 1.000 754.236 24,950 24.350 62.172 3.444 1.849 0.913
3 1.118 754.323 24.730 24.210 41.925 4.582 2.133 1.051
4 1.169 754.212 24.640 24.160 31.045 5.150 2.262 1.116
S 1.416 754.175 24,480 24.210 30.117 7.629 2.754 1.353

Slope (m): 2.04804

Intercept (b): -0.01939

Correlation coefficient () 0.99982

Uncertainty (k=2): 0011  m'/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [(g]
Plate [Pa] [Ta] [Tm] ¥
m’fmin mmHg °c °c mmHg inH,0 m*/min

1 0.697 754.265 24.640 23.960 55.399 1.699 0.819 0.647
2 1.000 754.236 24.950 24.350 62.172 3.444 1.167 0.919
3 1.118 754.323 24,730 24.210 41.925 4.582 1.345 1.058
4 1.169 754.212 24.640 24.160 31.045 5.150 1.426 1123
5 1.416 754.175 24.480 24.210 30.117 7.629 1.735 1.361

Slope (m): 1.28277

Intercept (h): -0.01223

Correlation coefficient (r): 0.99982

Uncertainty (k = 2): 0.012  m’/min

***End of Certificate of Calibration***

JIRANATE ASSOCH

NAC

__________ st coim )

ATES CO., LTD,

enansluauay




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX, 0-2719-9484

22P800
10of 2

Certificate No. :
Page :

U-Tube Manometer

Dwyer

1221-36-WIM

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,

UAE.EFM.022/2560

Used Item
03 March 2022

12 March 2022
2203-0131WsC
(231 2)°C
(650 £ 15 ) %

1010 mbar

Submitted by: United Analyst and Engineering Consultant Co,,Ltd.

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

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Pressure Calibrator

Model
PC106P

Certificate No.
MP-0110-21

Serial No.
1189

Due Date
09 Aug 2022

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit Aussarree
14 March 2022

Approved Signatory : H
[ ]Phalinee Prabpaipal

[ ] Sura Suwannasri
[/fAltapoI Panurach

enanslunIuay
B 0282413
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Cert.No.: 22PB800

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 inH,O to 36 inH,O
Function:- Pressure Measurement Scale Interval : 0.1 inH;O( The Fifth Estimate )

Increasing Pressure

UUC Indication

Applied Pressure High-port side Low-port side AP Error
(inHz0) (inH,0) (inH;0) (inH;0) (inH;0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.02 10.02 0.02
12.00 6.00 -6.02 12.02 0.02
14.00 7.00 -7.04 14.04 0.04
16.00 8.00 -8.04 16.04 0.04
18.00 9.00 -9.04 18.04 0.04
20.00 10.00 -10.04 20.04 0.04
22.00 11.00 -11.02 22.02 0.02
24.00 12.00 -12.02 24.02 0.02
26.00 13.00 -13.02 26.02 0.02
28.00 14.00 -14.04 28.04 0.04
30.00 15.00 -15.04 30.04 0.04
32.00 16.00 -16.04 32.04 0.04
34.00 16.98 -17.06 34.04 0.04
35.80 17.98 -18.00 35.98 0.18

The uncertainty of measurement was + 0.11 inH,0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-00o0-

Lanmﬂzm

a 1099526
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

Certificate of Calibration

ULl
S,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &5 —~7%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ila%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77y

el

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

CALIBRATION D008

Certificate No. : 22P2728
Page: 1of 2

Aneroid Barometer

Barigo

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.

UAE.ANV.152/2550

Used ltem
20 July 2022
22 July 2022

2207-0584WSC

(23 27 °C
( 50 + 15 ) %
1010 mbar

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

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

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Standard Barometer

Due Date
02 May 2023

Certificate No.
MP-0076-22

Model
DPI142

Serial No.
1422505046

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit Aussarree
25 July 2022

Approved Signatory :
[ ] al

[ ] Sura Suwannasri

[/]/Altapol Panurach

enaslunIuay
g 0293208
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Cert.No.: 22P2728
Page: 2 of 2

Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 956.27 | 967.46 | 978.89 | 989.56 | 999.85 | 1009.89 | 1020.55 | 1031.06
UuUC* Indication (hPa) 960.0 970.0 980.0 §90.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 3.73 2.54 1.1 0.44 0.15 0.11 -0.55 -1.06

Decreasing Pressure
Applied Pressure (hPa) 1031.19 ] 1020.73 | 1009.91 | 999.92 | 989.72 | 979.13 | 967.71 956.64

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0

Error (hPa) -1.19 -0.73 0.09 0.08 0.28 0.87 2.29 3.36

The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration

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

-olo-

G EE]
a 1118529
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘Q‘Ml};—,
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES im N/ >
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ™ 77—~ ‘ ey \:

TEL. 0-2717-3000-24 FAX, 0-2719-9484 Nsc-ﬂs;-ns |:|2
CALIBRATION 0008

Certificate of Calibration Ce"’““‘;:;; e

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : " Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.003/2548

Condition As-Received: Used Item

Received Date: 30 March 2022
Calibration Date: 01 April 2022
to 05 April 2022
Reference: 2203-1124WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3 ) °C

Relative Humidity: (50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime |l 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10203027 TH-0063-21 01 Jul 2022

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

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Somchai Dumwor Approved Signatory :
Issue Date : 08 April 2022 [f] Chakrit Waewanjua

[ 1Pornthippa Tameyakul

[ ]1Viporn Tantiyawutti

enaslunIuay
B 0285423
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Result of Calibration:- Without Adjustment

Function: Humidity measurement.
Reference Standard uucr
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 42
25.0 60.0 61
25,0 80.0 78

Result of Calibration:- Without Adjustment

Function: Temperature measurement.
Standard uucr
Temperature Reading

(°C) (°C)
20.02 20.0
29.98 30.0
35.02 35.0
40.03 40.0

UUC* : Unit Under Calibration

Error
(%RH.)
1.9
1.0
2.0

Error
(“C)
-0.02
0.02
-0.02
-0.03

Cert. No.: 22H771
Page.: 2 of 2

Uncertainty
of Measurement
(+%R.H.)
1.6
1.8
2.0

Uncertainty
of Measurement
(£°C)
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%.

-000-

lnaslumua
a 1104141
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[ Vi’ %
UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIM|ITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

| Test Date : June 29,2022
|_
Equipment : Gas Analyzer (NOz) Model : 42i 2
Manufacturer : Thermo Scientific Serial Number : 1201778108
| Stan ncentration Dilutor Detail
| Sulphur Dioxide (S02) 44.75 PPM Manufacturer : Thermo Scientific
| Nitric Oxide (NO) _45.35 PPM  Model : 146i 5
Methane (CHa) iR PPM  Serial Number : 1180540071
| Carbon Monoxide (CO) [ 120 el Lo
| Cylinder No. : CC159599
Expiration Date : Jul 30,2022

B SRR,

___Multi-point gas testdata

‘ Reference Value (ppb) Analy?:;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.4 1.40 1.40 1.40
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Level 5 80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.54
:Acceptable Limit + 5%
450 'Muiti-Point Gas Test Chart |
400 ' +4007
| E 350 -r//_: —
' & 300 — — /"‘"«ﬁ?/
g 250 S
= 200 /ﬂm( _ S—
IS 150 4—— . e e ]
e =
{ 100 PO
50 4 et : —l = Lo = — — | e ISR
0 T4
0 50 100 160 200 250 300 350 400 450

~ —— Analyzer Display

Reference value (pph)

Page 1 of 1
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/A United Analyst and Engineering Consultant Co., Ltd.
J X

UNITED ANALYST AND ENGINEER'NG
CONSULTANT COMPANY LIMITED

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

i Test Date : June 29,2022

|
Equipment : _Gas Analyzer (NO2)
Manufacturer : Thermo Scientific

' n ration
Sulphur Dioxide (SO2) AATD
Nitric Oxide (NO) - 45.35
Methane (CHs) e I
Carbon Monoxide (CO) % (1[0 il
Cylinder No. : _CC159599

Expiration Date : Jul 30,2022

PPM
PPM
PPM

Model : 42i
_ Se

rial Number : 1201778109

Dilutor Detail

Manufacturer :

_Thermo Scientific

Model : b o] I

Serial Number :

_ Multi-point gas test data

- 1180540071

Analyzer g
Reference Value b : Difference Error |Percent Error %o Error
Level 1 Zero 0.0 1.6 1.60 1.60 1.60
| Level 2 [20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 [60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 [80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.55
‘ :Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
[ i 400 4607
=]
| 2 350
? & 300 366-7
& 250
a 200
b &U\’.}.S
> 150
< 100 FEis
50
[ 0 T
| 0 50 100 150 200 250 300 350 400 450
| Reference value (ppb)
: —— Analyzer Display ]
|
Y
Zo b s
] ] b
- ,\’ ssaVsss fu saasanmsas sssmnssabasse -u..u.....j’.......uuu
Page 1 of 1
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| /’J WK \\ — United Analyst and Engineering Consultant Co., Ltd.
| S
e YL ! 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

LUNITED ANALYST AND ENGINCERING

consuLTant cowpany Lairen 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ﬂﬁ.’m-‘ ﬁM'-‘l‘o-.-:-—x__ ] e WS & AT T MEDO TR 1
MULTI-POINT GAS TEST REPORT
| Test Date : June 30,2022
Equipment : Gas Analyzer (NO2) s Model : 42i 32
Manufacturer : Thermo Scientific ; Serial Number : 1201778105
| Standard Gas Concentration Dilutor Detail
| Suiphur Dioxide (S02) 44.75 PPM  Manufacturer : ~ Thermo Scientific
| Nitric Oxide (NO) 45.35 S5 PPM  Model : 5L R0 e R
Methare (CHq4) s e i T PPM  Serial Number : 1180540071
| Carbon Monoxide (CO) 31 AR
| Cylinder No. : CC159599
| Expiration Date : Jul 30,2022
[ __ Multi-point gas test data : : |
i .
| Analyzer : .
Refere Val b . Difference Error |Percent Error % Error -
| rence Value (ppb) Display (ppb) [ ] |
| tevel 1 [zero 0.0 1,7 1.70 1.70 1.70 !
| |Level 2 ]20.00% 100.0 101.5 1.50 1.48 1.48
Level 3 40.00% 200.0 201.6 1.60 0.79 0.79
| Level 4 60.00% 300.0 301.7 1.70 0.56 0.56
| Level 5 80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.94

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
400
350
300 So4-F
250
200 646
150
100 te5
50
0 =+

| 0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

|
! | ——aaynrspy |
|

3]
&
-

Analyzer Display(ppb)

Page 1 of 1

enanslunIuay


1296
Rectangle


1296
Rectangle



INAE

UNITED AMALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

i e P
MULTI-POINT GAS TEST REPORT
Test Date : May 2, 2022
Equipment : Gas Analyzer (NOz2) Model : 42i
Manufacturer : Thermo Scientific Serial Number: 1201778106

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007
Cylinder No. : CC159599
Expiration Date : Jul 30,2022
Multi-point gas test data

Reference Value (pph) Analy?;;"[:)nsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 101.5 1.50 1.48 1.48
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 401.5 1.50 0.37 0.37
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.74

:Acceptable Limit + 5%

450

Multi-Point Gas Test Chart |

400

350
300

250

200

150 -
100

Analyzer Display(ppb)

50 +——
0 +=5-

50 100

150 200 250 300 350 400 450
Reference value (ppb)

—+— Analyzer Display

Page 1 of 1
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2 ==
an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EC4NI99E15A01D3 Reference Number:
Cylinder Number: EBO143262 Cylinder Volume:
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure:
PGVP Number: B22021 Valve Outlet:

Gas Cade: CO,NGQ,NOX,802,BALN Certification Date:

oXpiration Date: Jun 21,2024

Cerlification performed in accordance with "EPA Traceahili

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durkam, NC 27713

Airgas.com

122-402135167-1
1444 CF

2015 PSIG

660

Jun 21, 2021

ty Protocol for Assay and Cerlification of Gaseous Calibration Standards {May 2012)" document EPA

B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a tetal anatytical

uncertainty as stated below with a confidence level of 95%.

mole/mele basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

There are no significant impurities which affect the use of this calibration midure. All concentrations are on a

TeSM. PRM ar RGM noted above is only In reference to the GMIS used in the assay and not pa of the analysis

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
NiTRIC OXIDE 45.00 PPM 45.84 PPM G1 +/- 1.4% NIST Traceable 06/14/2021, 08/21/2021
SULFUR DIOXIDE 45,00 PPM 44.68 PPM G1 +f= 1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceable 06/14/2021
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 48.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 CGC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060118 CC434277 §90.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025

ANALYTICAL EQUIPMENT
Instrument/iMake/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTiR Jun 03, 2021
Nigolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002807
GROSS WT; 28.40kg
NET WT: 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

Approved for Release

-
|{ACCREDITED|

CERT 3082.01

LONAIS LALLM
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| I /AN i United Analyst and Engineering Consultant Co., Ltd.
S\

UNITED ANALYST AND ENGINEERING

‘ Test Date : Nov 29,2021
|
-
|

Equipment :

Gas Analyzer (SOz)

Manufacturer:  Thermo SCIENTIFIC

| ——

| Standard Gas Concentration

Sulphur Dioxide (S02)
| Nitric Oxide (NO)
| Methane (CH4)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

44,75
45.35

1007

_CC159599

Jul 30,2022

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
CONSULTANT COMPANY LIMITED Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

~ Model:

Serial Number :

ilutor Detail

Di
PPM Manufacturer :
PPM Model :
PPM  Serial Number :

Multi-point gas test data

43i :
1182920017

Thermo SCIENTIFIC

 146i

1180540071

Analyzer "

Diff Error |Percent Error % Error
Reference Value (ppb) Bisplay (ppb) erence Err [% 1
Level 1 Zero 0.0 1.7 1.70 1.70 1.70
Level 2 20.00% 100.0 101.5 1.50 1.48 1.48
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.4 1.40 0.46 0.46
Level 5 80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.83

:Acceptable Limit + 5%

w0 Multi-Point Gas Test Chart |
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! ‘/ %\ E United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING

coNsULTANT commany Lmireo 1€ 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

- MULTI-POINT GAS TEST REPORT

Test Date : May 3,2022

Equipment : Gas Analyzer (S02)
Manufacturer : Thermo SCIENTIFIC

Standard Gas Concentration

Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CH4)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

44.75
45.35

1007
CC159599

Jul 30,2022

Model :
Serial Number :

Dilutor Detail
PPM  Manufacturer :
PPM Model :
PPM Serial Number :

Multi-point gas test data

43i
1180540065

Thermo SCIENTIFIC

146i

1180540071

Analyzer : o
Reference Value (ppb) Disglay (ppb) Difference Error |Percent Error| [% Error ]

Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 101.2 1.20 1.19 1.19
Level 3 40.00% 200.0 201.5 1.50 0.74 0.74
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 401.3 1.30 0.32 0.32
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.62

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart]
450

— 400 S

=]

g 350

& 300 3667

&

= 250

s 200 2045

S 150

< 100 P

50
0 =56
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

—a— Analyzer Display J

A

Calculate b

........... N ?;’lﬁ.&b
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INAE

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

?mf?fhﬂ;"'.;fﬁ'ﬁiﬁ?ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
[—— — e e e A P e
‘ MULTI-POINT GAS TEST REPORT
| Test Date  : Nov 22,2021
Equipment : Gas Analyzer (SO2) _ Model: th ) SRS S
Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920012

Standard Gas Concentration

Sulphur Dioxide (SOz2) i V)
Nitric Oxide (NQ) 45.35
Methane (CH4) ot aaal
Carbon Monoxide (CO) B100Z s
Cylinder No. : CC159599

Expiration Date :

Jul 30,2022

PPM
PPM
PPM

Dilutor Detail

Manufacturer : Thermo SCIENTIFIC
Model : AT
Serial Number : 1180540071

_Multi-point gas testdata

Reference Value (ppb) Analyz(;bD)lsplav Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.3 1.30 1.30 1.30
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 60.00% 300.0 301.3 1.30 0.43 0.43
Level 5 80.00% 400.0 400.9 0.90 0.22 0.22
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.68

:Acceptable Limit + 5%

| 450

'Multi-Point Gas Test Chart |

400
350

300

250

200 -

150
100 -
50
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F I/ A United Analyst and Engineering Consultant Co., Ltd.

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

UNITED ANALYST AND ENGINEERING

consuLTanT comeany Lwires 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 20,2022

Equipment : Gas Analyzer (SO2)
Manufacturer : Thermo SCIENTIFIC

Standard Gas Concentration

Sulphur Dioxide (S02) 44.68

Nitric Oxide (NO) 45.94
Methane (CHa) 2

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024

Model :

Serial Number :

Dilutor Detail
PPM Manufacturer :
PPM  Model :
PPM Serial Number :

Multi-point gas test data

43i
1182920013

Thermo SCIENTIFIC

146i

1180540071

Reference Value (ppb) Analy?;;g;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.4 0.40 0.40 0.40
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.3 1.30 0.43 0.43
Level 5 80.00% 400.0 400.4 0.40 0.10 0.10
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.36

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
400
450 44—
300
250
200 -
150 -
100
i
0

Analyzer Display(ppb)

150 200
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250

Reference value (ppb)

300 350
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 April, 2022 Certification No. 207/22
Page : |1 of 2
Object : winsansadageteninen
Manufacturer : LS|
Type : Dato Logger E-LOG 305 wind speed and wind direction DNA 827
Thermoigrometers DMABTS Barometer DQA 801
Mfg Code A Dato Logger 19040403 wind speed and wind direction 19050233
Thermoigrometers 19050004 Barometer 19040191
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.1 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1426 : Wind Aloft Plotting Board
N..S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER - Theodor Friedrich ; Dry No.8390/94 Wet No. 8389/94

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918

STANDARD BAROMETER

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Wind Speed And Wind Direction Certification No. 207/22
12 April, 2022 Model DNAB27 S/N 19050233 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = = e 1.0 0.00
3.02 = - » 2.8 0.22
5.00 - = = 4.5 0.50
7.04 - = - 6.8 0.24
9.02 = = = 8.5 0.52
11.02 % = - 10.8 0.22
13.01 * = - 12.5 0.51
15.01 4 = - 14.8 0.21
17.02 s - = 16.5 0.52
20.02 - - = 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

Mr. Watcharapol Subwat

Mechanical Engineer
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.1 0.1 09-11 Pass
2.0 2.0 0.0 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.0 0.0 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
20.0 20.2 0.2 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 45 0 42 - 48 Pass
135° 135 0 132 -138 Pass
225° 227 2 222 -228 Pass
315° 314 1 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value

24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection

998 1000 2 994-1002 Pass

Environment conditions:

Air temperature: ___ 22 °C
Relative humidity: __ 62 9

Static pressure: ___102.2 kPa
Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂ’JUﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 5.0 0.0 47-53 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 20.0 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 47 2 42 - 48 Pass
135° 135 0 132 -138 Pass
225° 224 1 222 -228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.5 0.3 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa
Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂ’JUﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0065
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 2.0 0.0 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.1 0.1 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 19.8 0.2 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 43 2 42 - 48 Pass
135° 136 1 132-138 Pass
225° 225 0 222 -228 Pass
315° 315 0 312-318 Pass
0° 2 2 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value

24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection

998 997 1 994-1002 Pass

Environment conditions:
Air temperature: ___ 22 °C
Relative humidity: __ 62 9

Static pressure: __102.2 kPa
Performed by: -

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂ’JUﬂu
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CQ.

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

LLTD. HEAD OFFICE

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

({11

|I|IIIHI

=

TNOvATIVE | AJAB

ANSI Mational Accraditation Board

vy BuTuodv Buswpuus 1fia ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page1of2.

Customer

Name

Address

Certificate of Calibration

CO.,LTD.

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

1D

: Acoustic Calibrator
: LASON DAVIS

: CALI150

: 6306

: UAE.EFM.048/2563

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

1(2342°C)

: (50 £20 %RH )

: (1013 =10.0 hPa)
: 10 May 2022

: 8 June 2022

: LAB 1 Acoustic

T UNITED ANALYST AND ENGINEERING CONSULTANT

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Certificate No : 22-ACT-372

Request No : Req-2022-0840

Class :

2

Range: 94, 114 dB/ 1000 Hz

Intrument Status :

Used

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability ! This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By : -

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

8 June 2022

1
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written nwrutﬁnﬁﬂi@ﬁzjﬂ
. -708-ACT-02 Rev.00 Issue ﬂgfﬂﬁ 19
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INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

INMNOCOWVATIVE l
AT R AR W e R 4 A P oy

|IIIIiI!I

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO, Board

ACCREDITED

v BuTunfiv Buanwgomue $ifia

"IHIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL; (66)0-2116-5860-1 FAX: (66)0-2116-T140 CALrBRATﬁlEizlg%%omTcnv

Page2of2.

Certificate No : 22-ACT-372
Request No : Req-2022-0840

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£ dB) Class 2 (+dB)
94 dB / 1000 Hz 94.02 0.02 = - 0.11 0.40
114 dB / 1000 Hz 114.12 0.12 - - 0.11 0.40
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) | Measured (Hz) | Error (%) (£ %) Class 2 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = - 0.10 1.7
114 dB / 1000 Hz 1000.00 0.00 = = 0.10 1.7
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (= %)
94 dB / 1000 Hz 0.05 = 0.40 3.0
114 dB / 1000 Hz 0.21 = 0.40 3.0
Note :
- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction
End of Calibration

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appwtlglﬁ g\i‘x@rﬂgﬂ
Fﬁ -ACT-02 Rev.00 Issue ﬂglﬂﬁlg




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22081

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature ;

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
0005286 / 011740 / 056087

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
g1 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(2303 7) o
( 101.3 £3 ) kPa
( 50.0 £20 ) %

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Nathakorn Pisutpaisan

( Thanakul Petchurai )

1of8

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

nanslunIuay
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
SE— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081

Job No. : VC65AC0044

Pages : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

lnaslumua

QF-TS12-04-04-020664
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SITH I P )RN SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v : 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at 1 kHz v 2 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v » 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v : . 0.2 0.25
12. High level stability v - 0.1 0.1
]
ienaslumIuAl

QF-TS512-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
- | CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
31.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 30.8
C - weight 30.6
Flat 36.8

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; i ; Acceptance
Flat C-weight A-weight .
Limits
125 -0.1 0.1 0.0 £ 1.5
1000 0.2 -0.2 -0.2 + 1.0
8000 3.1 3.2 32 +5.0

lenaslumua

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
| CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081

Job No. : VC65AC0044
Pages : S50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
AHE) Flat C-weight | A-weight Qsprance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
16000 -0.1 0.0 0.1 +5.0~(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 2
C - weight 94.0 0.0 + 0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 E
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
1
ienaslumIuAl

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : 60f 8
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.1 0.1 1.1
134.0 134.1 0.1 = 1.1
133.0 133.1 0.1 =5 .
132.0 132.1 0.1 1.1
131.0 131.1 0.1 =+ 11
129.0 129.1 0.1 % 1.1
124.0 124.1 0.1 = 1.1
119.0 119.1 0.1 £ 1.1
114.0 114.1 0.1 ~ -1 |
109.0 109.1 0.1 £1]
104.0 104.1 0.1 % 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 11
89.0 89.0 0.0 & 1:1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 8
64.0 64.0 0.0 S G
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 2151
49.0 49.1 0.1 + 1.1
44.0 44.2 0.2 3 1.
39.0 39.6 0.6 % 1.1
1
1
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
el | CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044
Pages : 7of 8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 I 108.0 107.8 0.2 Ji8 380
Fast 2 8 117.0 116.7 -0.3 1025
200 800 134.0 133.9 -0.1 +1.0
Sheri 2 8 108.0 107.8 -0.2 155 =5.0
200 800 127.6 127.5 -0, ] 1.0
0.25 1 N/A N/A N/A 1.5:5-5.0
SEL 2 8 N/A N/A N/A L03>2.5
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 »
One 136.4 1557 -0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 0.2 £2.0
1
1
QF-TS12-04-04-020664 Laﬂaf]i ﬂ’JUﬂ‘u
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN

Cert. No. : ACL22081

Job No. : VC65AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.2 89.4 0.2 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate b

enanslunIuay
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INNOVATIVE INSTRUMENT CALIBRATION LAB

1

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T OV AT TV

TN39MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEOQ,

nal Accraditation Boara
E RDITED

u¥En BuTurfd Buanguun dfia

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND g

. ———
TEL: (661-2116-5860-1 FAX: (66X)-2116-T140 C*L'EMREP_'EEE?DHATORY
Page:1/6.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 22-ACT-034
Address ¢ 81 Soi Udomsuk 41. Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0092

10260

Unit Under Calibration Details

Measurement item : ¢ Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model ¢ LxT2 Microphone S/N : 329361
Serial Number : 0005394 Preamplifier Model : PRMLxT2C
1D : UAE.EFM.031/2564 Preamplifier S/N : 073810
Resolution : 0l dB Intrument Status : Used

Calibration Environment and Details

Temperature {23 E2°C

Humidity 1 50 %RH =20 %RH

Barometric Pressure 1 1013 hPa £+ 10 hPa

Received Date : 14 January 2022

Calibrated Date : 21 January 2022

Calibration Procedure ¢ In-house method CP-SLM-0] based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic

Reference Standard

Instrument Brand Maodel SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : - Approved By : -

Mr. Noppadon Luangart Mir. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 21 January 2022

suc date 01/07/19

1
The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written upptﬁ!ﬁammlﬂu
=TU8-SLM-01 Hev.
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INNOVATIVE INSTRUMENT CALIBRATION LAB

LI}

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

INNOVATIVE I .

FH39 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO, ditation Board
uiin SuTuafn Buanguius $1fin ACCREDITED

"IIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND _
TEL: (66)0-2116-5860-1 FAX: (66)0-21 16-7140 R e TATORY

Page : 2/6.
Certificate No : 22-ACT-034
Request No  :  Req-2022-0092
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+£dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 278 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 275 0.10
C 270 0.10
Z 3.8 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/ 37-139 A C Z
; (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.0 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.2 0.3 0.2 0.60 3.0
8000 Hz 0.3 -0.3 -0.3 0.70 5.0

1
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written apprtﬁﬁwaﬁamﬁm:
v e S M | g Mdmc 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

(66)0-2116-5860-1 FAX: (66)0-2116-7140

TN NOVATIVE |

Wiy BuTunfivl Buavuius $1ia

CALIBRATION LABORATORY
AC-2961

afas

fﬁ_‘l\}qm:ﬂ Accraditation gﬂ:f-ﬂ
ACCREPITER®D

Page: 3/6.

Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

22-ACT-034

Reg-2022-0092

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 37-139 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz -0.2 -0.1 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 30
8000 Hz -0.1 -0.1 0.0 5
16000 Hz -0.1 -0.1 -0.1 +5, -ENF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
Cc 114.00 114.0 0.0 0.2 02
Z 114,00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

]
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written apptﬁﬁaﬁ$Mﬂ1ﬂ
FRITT08=S M | Rev.Dgsue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

TA39 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66}0-2116-5860-1 FAX: (66}0)-2116-7140
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INNOWVATIWVIE

ANSI National Accreditalion Board

utiiv BuTurfivl Buanjuius $iia ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page : 4/6.

7.Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
[nitial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109,00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 939 -0.1 i
£9.00 &9 88.9 0.1 1.1
84.00 B4 83.9 0.1 0.3 1.1
79.00 79 78.9 -0.1 1.1
74.00 74 13.9 0.1 1.1
69.00 69 69.0 0.0 1.1
64.00 64 63.9 -0.1 1.1
59.00 59 59.0 0.0 1.1
54.040 54 54.0 0.0 1.1
49.00 49 49.0 0.0 0.8
44.00 44 44.1 0.1 1.1
32.00 39 393 0.3 1.1
38.00 38 38.3 0.3 1.1
37.00 37 375 0.5 1.1

22-ACT-034

Req-2022-0092

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apprrﬁnfﬁeﬂ\ﬁa%mlh'nﬁ. . Lt
SENMS)] ) Mda!oﬁ]:‘ﬂ?'m



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CQ,, LTD. HEAD OFFICE
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CALIBRATION LABORATORY
AC-2961

Page : 5/6.

Certificate No

22-ACT-034

Request No Req-2022-0092
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (=dB)
42,8 43.0 L2 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/ 37-139 Toneburst Ref uvuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 I
Fast 2 118.0 117.7 -0.3 FL, 2.5
0.25 109.0 108.8 -0.2 +1:5;=5.0
200 128.6 128.5 -0,1 1
Slow 0.3
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109:1 +0.1 +1.0,-25
0.25 100.0 100.0 0.0 +1.5,<5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF uvuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.1 -0.30 0.2 20
Negative half cycle 136.4 1362 -0.20 2.0
1

b6l

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of Iheﬁo\'ati\'nni‘lmnlelll Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE
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CALIBAATION LABORATORY
AC-2961

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T7140
Page: 6/6.

Certificate No  :  22-ACT-034
Request No  :  Req-2022-0092
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.8
Deviated -0.1

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appraval of the In'm a%x1nstnjrﬁ'n:‘jn L td
gn q F LU ll ) RN Jare 01/07/19



List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E22-08029 5 Aug 22 4 Aug 23 -
Hydrogen Sulphide USA. 0807048
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650199 30 Mar 22 29 Mar 23 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456




wuly. 3a30idun . wadia

Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No. : E22-08029
Page :10of6

CERTIFICATE OF CALIBRATION

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

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok

Address 10260

Description of Equipment @ Console meter

Manufacturer

Model Number

Serial Number

ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Apex Instrument
XC-572-V

0807048

Temperature (25+£2)°C
Humidity (50+ 15)% RH
05/08/2022

05/08/2022

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager. Envi Equipment

Service Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by Mr. Sanya Sangnil Approved by

Technical Manger

enansluauay
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EES

Meter Console Information

Certificate No. : E22-08029
Page : 2 0f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

Factors/Conversions

Console Model |y 50y | |pate |Time | 05082022 | 12 | |staTemp | 293 K

Number AM

Console Serlal | ui7044 Calibration E22-08029 StdPress | 760 | mm Hg

Number Reference No.

gfn’:':,::"de' SK25EX g‘:;‘:::::’ic 75599 | mmHg | | Ki 0.386

gf,ﬂff"“' 00003811 ﬁ'l't':’:g:’; L 0.999 Console Leak Check | PASS

Calibration Data
Run Time Metering Console Calibration Meter
Outle
(;)r(i}ﬁl?e Volume Volume T:m (.;:;:;t Volume | Volume (;.:::: 2:::::
p
Elapsed | DH Initial Final | "™ | Final | Initial | Final | Initial | Fina)

@ | @) | V) | Ve | Gw) | G | W) | WD | () | ()
min mm H;0 m? m? o o m? m’ e o
12,00 13.0 | 8353000 | 8354400 | 20 | 20 | 80.88734 | 81.02072 | 27 27
11.97 13.0 | 835.4400 | 8355800 | 29 | 29 |81.02072 | 81.17196 | 27 27
8.47 260 | 8355800 | 8357290 | 28 | 28 | 81.18262 | 81.32404 | 26 26
8.45 260 | 8357200 | 8358690 | 28 | 28 | 81.32404 | 81.46526 | 26 26
13.83 400 | 8358760 | 836.1560 | 29 | 29 | 81.49576 | 81.78076 | 26 26
13.83 400 | 8361560 | 8364360 | 29 | 29 |81.78076 | 82.06424 | 26 26
10.25 700 | 836.4440 | 8367240 | 29 | 20 | 82.00538 | 82.37738 | 26 26
10.27 700 | 8367240 | 837.0040 | 29 | 29 | 82.37738 | 82.65842 | 126 26
9.08 90.0 | 837.0150 | 8372050 | 29 | 29 | 82.67400 | 82.95388 | 25 25
9.08 90.0 | 837.2950 | 837.5750 | 30 | 30 |82.95388 | 83.23334 | 25 25




Meter Console Information
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EES

Calibration Conditions

Certificate No. : E22-08029

Page : 30of6

Factors/Conversions

Console Model | o 500y | | pate |Time | 05082022 | 12° | |stdTemp | 293 K
Number AM

Console Serial Calibration

Numlar 0807048 Reterenos No E22-08029 Std Press 760 mm Hg
DGM Mokl SK25EX Barometric 75599 | mmHg | | K 0.386

Number Pressure ~

DGM Serial Calibration :

Rialice 00003811 Metir Ciiiia (.999 Console Leak Check PASS

Calibration Data

Results

Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*uw/min Variation
(Vi) | (Qusta) | (VWesta) | (QWistay) (Y) (AY) (Qm(stdycom) (AHg) (AHa)
m* | m¥min m? m*/min m*/min mm H,O
0.136 | 0.011 0.138 0.012 1.015 0.011 0.012 43.054 -0.731
0.136 | 0.011 0.138 0.012 1.014 0.010 0.012 42.900 -0.885
0.137 0.016 0.138 0.016 1.007 0.003 0.016 43.414 -0.371
0.137 0.016 0.138 0.016 1.005 0.002 0.016 43.366 -0.419
0.274 | 0.020 0.278 0.020 1.013 0.009 0.020 44.021 0.236
0.274 | 0.020 0.276 0.020 1.007 0.004 0.020 44.494 0.709
0.275 | 0.027 0.275 0.027 0.999 -0.004 0.027 43.451 -0.334
0.275 0.027 0.274 0.027 0.996 -0.007 0.027 43.891 0.106
0.276 0.030 0.273 0.030 0.990 -0.014 0.030 44.562 0.777
0.276 0.030 0.273 0.030 0.988 -0.015 0.030 44.696 0.911
1.003 | Y Average 43.785 A?e[;[ge
Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

tolerance of individual values from the average is +0.02.

For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m’/min) at standard temperature and
pressure, acceptable tolerance of individual values from the average is £0.2 inches (5. 1mm) H>O.
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Certificate No. : E22-08029

Page : 4of6
Meter Console Information Calibration Conditions Factors/Conversions
Console Model & 11:25
5570 2
Nubir XC-5372-V Date Time 05/08/2022 AM Std Temp 293 K
Camole Seril | igiiiis xRt E22-08029 Std Press | 760 | mm Hg
Number Reference No.
DGH1 Model SK25EX Rarasmetric 75599 | mmHg | | Ki 0.386
Number Pressure
DGM Serial. | ,y003gyp | | Clibration 0.999 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 5-8-2022 Calibration Reference No: E22-08027
Meter Gamma vs Flowrate
]_030 » : H T S0 — - i _ e
[~ { = — il - W
1.020
E |
= 1.010
5 ——CGamma Y
LE s-Max Allow Y
= Min Allow Y
b= 1.000
|
0.990 i
0.989
|
0.980 — s :
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m*/min)
Console Serial: 0807048 Console Model: XC-372-V
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Certificate No. : E22-08029

0.040

0.035

0.030

0.015

Flowrate Standardized &
Corrected (m?/min)

0.010

0.005

0.000
0

Console Serial;

Meter Pressure vs Flowrate

0.030

.000

0807048

20.000

40.000 60.000 80.000 100.000

DGM Orifice AH (mm H20)

Console Model:

Page : 50of6
Meter Console Information Calibration Conditions Factors/Conversions
Console Model : " 11:25
577 )

Nrgbin XC-572-V Date | Time 05/08/2022 AM Std Temp 293 K
Cousol Seribl | ouppoqy | | Gelibbation £22-08029 StdPress | 760 | mm Hg
Number Reference No.
DGM Model SKISEX Barometric 755.99 mm Hg Ki 0.386
Number Pressure
DGM Serinl 00003811 Cutbration 0.999 Console Leak Check | PASS
Number Meter Gamma

Calibration Date; 5-8-2022 Calibration Reference No; E22-08027

XC-572-V
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Certificate No. : E22-08029

Page : 60f6
THERMOCOUPLES SYSTEM CALIBRATION
Sampling System Equip_inént Information Calibration Conditions
Console Model Number XC-572-V Date Time 05/08/2022 | 01:30 PM
Console Serial Number 0807048 Calibration Reference No. E22-08029
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00003811 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 08944

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C)
test point -18.0 | 25.0 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -19.0 | 23.0 | 36.0 | 92.0 | 149.0 | 258.0 | 371.0 | 482.0 | 593.0 | 815.0 | 1038.0
Aux -18.0 | 23.0 | 37.0 | 92.0 | 149.0
Probe -19.0 | 23.0 | 360 | 92.0 | 148.0
Filter -19.0 | 23.0 | 36.0 | 92.0 | 148.0
Exit -18.0 | 24.0 | 36.0

Tolerance Range

Stack + 1.50% Absolute Meter + 3.0°C
Probe + 3.0°C Exit + 2.0°C
Filter + 30°C
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CNTCCI—I Calibration Certificate

Differ

- i " ; RSC-TISITIS
@ For Greaier Yalue CALIBRATION 0157

Certificate No: G 650199
Date of issue : 30-Mar-22

Instrument description : Flue gas Analyzer
Instrument model 1 Testo 350New
Instrument serial no. 1 60899456

ID no. or control no. : UAE.EFM.005/2560
Manufacturer . Testo SE & Co. KGaA
Probe description i -

Probe model . -

Probe serial . -
Customer name 4 UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Customer address 2 81 Soi Udomsuk 41, Sukhumvit Rd., Bangchak, Phrakhanong, Bangkok 10260

Total pages of certificate : 3 Pages

Receiving no. x L-220991
Receiving date. : 24-Mar-22
Parameter of calibration : Gas Calibration(Oxygen 2.498,10.00,21.00 %vol, Carbon Monoxide 80.97,309.9,1003 ppm,

Nitrogen Dioxide 10.19,80.62,202.2 ppm, Nitric Oxide 10.08,150.9,320.6 ppm,
Sulphur Dioxide 50.04,100.9,601.1 ppm)

Condition of UUC, : Used
Ambient condition : All of the Measurment ware caried out the stabilized labotary
Temperature :23 5°C
Humidity 155+ 15 %RH
Calibration place . 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no. : WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for @ normal distribution corresponds to a coverage probability of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (51).

Date of calibration : 30-Mar-22
Mr. Kwanchal Khamdoung Ms. Nongfuch Harnfaifa
Calibration Technician Technical Manager
FM-CL-09-C Rev.B Page 1of 3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD. Lﬁﬂa']i‘luﬂ'JUﬂu

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Fax, 0-2779-8899 info@entech.co.th
Tax ID : 0105536035591 www.entech.co.th
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ENTEECIH Calibration Certificate ZERN

Difference For Greater Yalue . CALIBRATION 0157
Certificate No.: G 650199

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol ' ' 4219/21 Linde 30-Sep-25
Oxygen ( 02 ) 10.00 % Vol 2453/19 Linde 18-Jul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide ( CO ) 80.97 ppm 2842/21 Linde 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 Linde 23-Apr-23
Nitrogen Dioxide ( NO2 ) 10.19 ppm 3372/21 Linde 02-Aug-23
Nitrogen Dioxide ( NO2 ) 80.62 ppm 3240/21 Linde 25-Jul-23
Nitrogen Dioxide ( NO2 ) 202.2 ppm 3239/21 Linde 20-Jul-23
Nitric Oxide ( NO ) 10.08 ppm 3241/21 Linde 25-Jul-23
Nitric Oxide ( NO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide ( S02 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide ( SO2 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Sulphur Dioxide ( SO2 ) 601.1 ppm 3204/21 Linde 20-Jul-23

Measured room conditions

Temperature : 22.6 °C Humidity : 574 %RH Pressure : 1013.5 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 ml/min Gas pressure ! 1021.9 mbar
Calibration Results Before Adjustment (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (£)
02 (%Vol) 2.498 2.56 0.062 0.20
02 (%Vol) 10.00 10.06 0.06 0.40
02 (%Vol) 21.00 2112 0.12 0.80
CO (ppm) 80.97 86 5.03 2.8
CO (ppm) 309.9 327 11 11
CO (ppm) 1003 1052 49 34
NO2 (ppm) 10.19 7.1 -3.09 1.5
NO2 (ppm) 80.62 72.1 -8.52 5.0
NO2 (ppm) 202.2 176.3 <25.9 5.0
NO (ppm) 10.08 8 -2.08 3.0
NO (ppm) 150.9 150 -0.9 5.0
NO (ppm) 320.6 314 -6.6 10
S02 (ppm) 50.04 50 -0.04 5.0
502 (ppm) 100.9 100 -0.9 5.0
S02 (ppm) 601.1 598 31 14

FM-CL-09-C Rev.8 Page 2 of 3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO. LTD. Lﬁﬂﬂ'ﬁ‘lﬂﬂ')Uﬂu

171121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@&ntech.co.th
Tax ID : 0105536035591 www.entech.co.th




ENTECIH Calibration Certificate AR

Difference For Greater Yalus CALIBRATION 0157
Certificate No.: G 650199

Calibration Results After Adjustment (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (%)
02 (%Vol) 2.498 2.56 0.062 0.20
02 (%Vol) 10.00 10.06 0.06 0.40
02 (%Vol) 21.00 21.12 0.12 0.80
CO (ppm) 80.97 82 1.03 2.8
CO (ppm) 309.9 312 2.1 11
CO (ppm) 1003 1007 4 34
NO2 (ppm) 10.19 10.4 0.21 1.5
NO2 (ppm) 80.62 80.9 0.28 5.0
NO2 (ppm) 202.2 204.5 2.3 5.0
NO (ppm) 10.08 8 -2.08 3.0
NO (ppm) 150.9 150 -0.9 5.0
NO (ppm) 320.6 314 -6.6 10
S02 (ppm) 50.04 50 -0.04 5.0
502 (ppm) 100.9 100 -0.9 5.0
502 (ppm) 601.1 598 3l 14

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.

End of Report

EM-CL-09-C Rev.8 Page 3of 3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD. Lﬁ_ﬂﬁjjlﬂﬂ]ﬂgﬂ_
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@®ntech.co.th

Tax |D : 0105536035591 www.entech.co.th




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 22CH639 11 May 22 10 May 23 -
HA0C0025 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 22TW120 24 May 22 23 May 23 -
HE9MO00438 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 22CH482 1 Apr 22 31 Mar 23 -
HC1L0029 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂ;%"’/uﬁg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES f/ﬁ“; b ‘
Vet Yy

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 e /s ety

NSC-TISI-TIS17025

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

Cert.No.: 22CHG639
Page.: 10f3

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 :

pH Meter

Horiba

LAQUA-PH210

HAQC0025

UAE.EFM.117/2563 (ENV.pH.07/63)
Used Item

10 May 2022

11 May 2022

2205-0278WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(28 + 25) °C

(50 = 15) %

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Uthen Kankawi

ot

Approved Signatory

17 May 2022

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services,

lenaslunIuay
A 0041145
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Cert.No.: 22CH639

Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Ref. Standard Thermometer 2188080 130RC044 2111273 21 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.983 CPA chem 766822 04 Sep 2022
pH 10.015 CPA chem 794124 14 Feb 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.00 177.48 177.5 4.00 0.058 2.00
S/N.: HA0C0025 7.00 0.00 0.0 7.00 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.00 0.058 2.00

lnaslumua
a 1108310
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Cert.No.: 22CH639
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.00 131.4 0.0085 2.05
S/N.: 990C0199 6.983 6.98 -43.5 0.015 215
6.983 6.98 -43.5 0.014 2,13
10.015 10.02 -215.1 0.0096 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 990C0199
Dimension of probe;
- Length : 96 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* - Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 24.995 251 0.105 0:13 2.00
30.0 29.999 30.0 0.001 0.13 2.00
35.0 35.004 35.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 22TW120
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HESMO0048
UAE.EFM.18/2563(ENV.DO.07/63)
10 May 2022

24 May 2022

2205-0278WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Warakorn Lerngagtrakul

30 May 2022

b8 ﬂ?l"lihi?@%@ﬂ
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Cert.No.: 22TW120
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette = 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RCO004 21MM430 21 Sep 2022

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K2B0030
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.13 0.013

This report was certified only for the instrument we tested.|t is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :'; //_’_“:\\ :.:‘:

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 ; s S

NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22LM81

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HESMO0048
ID No. : UAE.EFM.117/2563 (ENV.P0.07/63)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 10 May 2022

Calibrated Date : 24 May 2022

Ambient Temperature : (26210 )°C

Relative Humidity : (50+30) %

AC Line Voltage : (220+22)V

Calibrated by : Kunchit Promprat

Approved by : -

Approved Signatory
( ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 26 May 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

lnansluraueL.
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Equipment : DO Meter with Sensor Cert. No.: 22LM81
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2205-0278WSC-3

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on |TS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022

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

3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.;: 9K2B0030

Calibration| Immersion Standard uuc* Error tincarising Coverage

Point Depth Temperature Reading = R Factor
(C) (mm) (C) (C) (*C) (£°C) k
25.00 80 24.998 250 0.002 0.16 2.00
30.00 80 30.002 30.0 -0.002 0.16 2.00
35.00 80 35.003 35.0 -0.003 0.16 2.00

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

UUC* : Unit Under Calibration

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

-00o0-

Lanms‘himyﬂ;{z,


1296
Rectangle



S,
"\‘..
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7\
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 by
TEL.0:2717-300027 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH482
Page.: 1 of 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Horiba

Model : LAQUA-EC210

Serial No. : HC1L0029

ID No. : UAE.EFM.016/2565(EFM.SCT.03/65)

Condition As-Received: Used Item

Received Date : 31 March 2022

Calibration Date : 01 April 2022

Reference : 2203-1165WSC-3

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 * 25) i o
Relative Humidity : (50 £ 15) %
Calibration Procedure: In -house method :

- CP-CHB6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : -

Approved Signatory
(/) Malee Butkruea

() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 8 April 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

enaslunIuAy
A 0040280
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Cert.No.: 22CH482

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 211977 17 Sep 2022
2) Ref. Std. Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 puS/cm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022

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

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 9B1J0083

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 uS/em 1417 puS/cm 1413 puS/em 9.2 uSicm 2.00
12.880 mS/cm 12.90 mS/cm 12.81 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

enaslunIuny
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Cert.No.: 22CH482
Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe:
- Model : 9383
- Serial No. 9B1J0083
Dimension of probe;
- Length : 90 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibration Standard uucr Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
[+] o o o o
() (¢c) (¢c) (¢c) (£°c) k
25.0 25.002 251 0.098 0.13 2.00
30.0 30.005 30.1 0.095 0.13 2.00
35.0 35.005 351 0.095 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

enanslunIuAy
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