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

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

: EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230

: EASTERN THAI CONSULTING 1992 CO., LTD.

{Analytical Balance Room)
: ELECTRONIC BALANCE
: METTLER TOLEDO
: X§205DU
: 1126323724
: LABE 05/1
: 22 December 2023
=
: 22 December 2023 /
Mr. Somwang Sangdee Approved by {Mr. Somchai Neampunt)

Scientist Signed for Director

25 December 2023

This Certificate 1s issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the

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

national standerds laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
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PFR/'FBP%‘]@{ Wang Thonglang, Bangkok 10310 s
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Effective Date. 15/10/21
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Certificate Mo. : 23-148799 Page 2 of4
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REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS$205DU

Capacity : Max 81g/220¢g
Resolution : 0.01mg/ 0.1 mg
Serial No. : 1126323724

1D No. : LABE 05/1

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance

specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.) Operator handling of the
balance is also included in the standard deviation.

Unit: g Range: 80 Before adjustment After adjustment
Nominal value 40 80 40 80
D No adjustment r
Standard weight 40.000054 80.000048 40.000054 80.000048
Adjustrment i -
Average reading of indicator 40.00026  80.00037  40.00017  80.00017
Standard deviation 0.000015  0.000016  0.000008  0.000009
Unit: g Range: 200 Before adjustment [~] After adjustment
Nominal value 100 200 100 200
D No adjustment n
Standard weight 100.000042 200.000041 100.000042 200.000041
Adjustment . .
Average reading of indicator 100.0003  200.0004  100.0001  200.0001
Standard deviation 0.00005 0.00005 0.00003 0.00005
351 Soi Ladprao 122, Ladprao Roacl TEL 02-516-2422 CONTACT@AMARC.CO.TH
- . x
Phlabf:hla, Wang Thonglang, Bangkok 10310 FAX 02-516-6849 WWW AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division
Change in the output variable of a measuring instrument divided by the associated change in the input variable.

Unit: g
Range: 80 Range: 200
Test Point Sensitivity, S Test Poimt Sensitivity, § '
; 0 1.00748 0 | 10274
| i
40 ; 0.98753 ; 100 : 0.9975 !
80 0.99751 j 200 | 0.9975 |
3. Departure of indication from nominal value, Linearity
Unit: g
Nominat Standard Average Resding Corvection Expanded Cgverage
Value Valya of indicator Value Uncertainty Fuctor (k)
Unload 0.0000000 0.00000 0.00000 0.000012 2.05
0.01 0.0100025 0.01000 0.00000 0.000012 2.05
0.1 0.1000019 0.10001 -0.00001 0.000013 2.03
1 1.0000125 1.00001 0.00000 0.000015 2.02
e 5.0000208 5.00004 -0.00002 0.000021 2.00
10 10.000004 10.00008 -0.00008 0.000026 2.00
20 20.000030 20.000M -0.00008 0.000036 2.00
50 50.000014 50.00014 -0.00013 0.000068 2.00
100 100.000042 100.0001 -0.0001 0.00016 2.00
150 150.000056 150.0001 0.0000 0.00022 2.00
200 200.000041 200.0002 -0.0002 0.00027 2.00

The result expanded uncertainty of measurement U is stated as the standard uncerlainly of measurement muitiplied by Lhe coverage factor &, which for a normal

distribution corresponds to a coverage probability of approximately 85%. The standard uncertainty of measurement has been determined in accordance with

UKAS M3003.

361 S0i Ladprac 322, Laclprao Road, TEL 02-516-2422 CONTACT@AMARG CO.TH
Phlabphila, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.ANARC.CO.TH
FM-CL-064 Rev.03 Effective Date, 15/10/21

f ™ | ASIA MEDICAL AND
! 5 AGRICULTURAL LABORATORY
CRR 8.7 | AND RESEARGH CENTER

NSC-TIS!-TIS17025
CALIBRATION 0152

Certificate No. : 23-148799 Page 4 of4
Sample Code : 23-56200-001

REPORT OF CALIBRATION

Result of Calibration :

4. Eccentric or off-centre loading
Deviation of the measurement value through off - center (eccentric) loading. The corner load increases with the weight of

the load and its removal from the center of the pan support.

Q Circle
Weighing pan (O Triangular Test weight : 50 and 100
® Rectangular Unit: g
Range 80 200
Position Reading of indicator Reading of indicator 3 -
1 50.00015 100.0001
2 50.00022 100.0001 % s
3 50.00008 100.0001
4 50.00002 100.0000
5 50.00016 100.0002 °°

: 50.00014 100.0001 & B
Maximum difference 0.00013 0.0001

Condition of Calibration

1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.| Ambient conditions Min Max
2, This result of calibration was found accurate as shown on date and Temperature (°C) 228 23.0
place of calibration only. Relative Humidity (%Rh) 435 511

3. Condition of Calibration item: Normal Air pressure (hPa) 10125 | 10145

4. This certification is traceable to the International System of Unit maintained at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public
Company Limited (Instrument number 1).
S. Reference standard instrument :
Instrument Class  IDNo, Certificate No. Due Date
1) STANDARD WEIGHT 1mgto1kg B2 LB-WE-79 23-105642 10 September 2024ﬂ

- End of Report -

361 Soi Ladprao 122, Laciprac Rood., TEL 02-516-2422 CONTACT@AMARG.CO.TH
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ANALYTICAL BALANCE

Model : MS204TS/00

Serial No. : B904136539



Callbration Certificate ID
TH4004-091-020524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - B46/5 Lasalle Rd., Bangna Tai Sub-Districl

Bangna Dislrict, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSuppori@mi.com

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Callbration Certificate ID
TH4004-091-020524-ACC-TH

METTLER TOLEDO Service

Measurement Results

Customer
Company: EASTERN THA{ CONSULTING 1992 CO., LTD
Address: 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham
City: Sriracha Contact: Sasiporn N,
Zlp / Postal: 20230
State / Province: Chonburi
ortertumeer [N AMIIL
0332920040
Weighing Device
Manufacturer Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204TS/00 Asset Number: LABE 05/4
Serial No.: B904136539 Terminal Model: NIA
Bullding: Laboralory Terminal Serial No.: N/A
Floor: 1 Terminal Asset No.: N/A
Room: Balance
Range Max. Gapacity | Readabllity (d)
1 220g 0.0001 g
Procedure

Calibration Guldellne:

METTLER TOLEDO Work Instruction:

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

CPIW002/20 ., z;

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

The sensitivity/span of the weighing instrument was adjusted before As Found and As Lefl calibrations with a built-in weight.

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

accommodale specific callbration conditions.

Repeatability
TestLoad: 100 g
1 99,9996 g 100,0001 g & asler ) tlesi o
2 99.9997 g 100.0001 g =
3 99.9997 g 100.0000 g " 4d
4 99.9996 g 100.0001 g 3d
5 99.9997 g 100.0001 g 2d
6 99,9996 g 100.0000 g ; d
7 99.9997 g 100.0001 g P
8 99 9996 g 100.0000 g ‘e *
] 99.9996 g 100.0001 g 3 .
10 99.9996 g 100,0001 g M Y 24
gl:v?:;;: 0.00005 g 0.00005 g
The "d"in the graph the ilily of the al in which the
lesl was performed.
Tha resulls of this graph are based upon the absolute valves of lhe differences
from the mean value,
Eccentricity

| Temperature 1| Humidi
As Found Slart: 23.4 °C End: 234 °C Slart: 50.6 % End: 50.6 %
As Lefl Star: 23.8 °C End: 23.4°C Slart: 51.8 % End: 51.2 %
As Found Callbration Date: 05-Feb-2024 Calibrator: " =
e ——h’\J”L\“r@wA ’
As Left Callbration Date: 05-Feb-2024
Issue Date: 05-Feb-2024 Sathaporn Tabsen
Approved Signatory: @M
Tec.hnical Manag.z.er"IIH.e.ad of.CaIibra(io.n C.enker
— iJ
Softwara Version 123 2.167 ©METTLER TOLEDO PagéTof 5

Repon Version 2.17.16
Form Number. F103C

This Is an ariginal document and may nat be partially reproduced without the

wriltan permission of he Jssuing y

Test Load: 100 g

As Found Left -
1 99.9996 g 100.0000 g 7 14 g 1d \
2 99.9996 g 100.0000 g Iil rj \
3 99,9997 g 100.0001 g L_ i O z ‘:
4 99.9996 g 100.0001 g \ 'l_ /
5 99.9996 g 100.0000 g . 0d . 0d o
\
“[‘,:;‘,’L'L‘;': 0.0001 g 0.00019 As Found As Left
The “d" in the graph represents the readability of lhe rangefinlerval in which
the test was performed.
£ o t/ 2z ¢ "B: :
SIIIAY
e
Software Version: 1,232,167 ©METTLER TOLEDO Page 2 of 5

Report Varsion, 2.17.16
Form Number F103C

This Is an orlginal document and may not be panlially reproduced wilhaul the

writtan permission of the issulng callbralion laboratary.



Callbration Certificate ID

Calibration Certificate ID M ETTLER To L E DO o {7
TH4004-091-020524-ACC-TH . = E——— METTLER TOLEDO Ny e
Error of Indication The results of this calibration certificate relate only to lhe calibrated item.
A5 Eound ) 2 Test Equipment
- Reference Valus Indication | Error of Indication | Expanded Uncertalnty “
1 0.0000 g 0.0000 g 0.0000 g 0.12 mg 2 All weights used for metrological lesling are Iraceable 1o national or international slandards. The weights were calibrated and cerlified by
2 0.0100g 0.0100 ¢ 0.0000g 0.13 mg 2 an accrediled calibration laboratory.
3 0.0500 g 0.0499g -0.0001¢g 0.13mg 2 Welght Set 1: OIML E2
4 0.1000 g 0.0999 g -0.0001 g 0.13mg 2
5 10000 g 0.9990 g -0.0001 g 0.13mg 2 Weight Set No.: Ws32 Date of Issue: 25-Sep-2023
6 5.0000 g 4,9999 g -0.0001 g 0.14 mg 2 Certificate Number: 188109 Calibration Due Dale: 25-Mar-2025
7 10.0000 g . 9.9999 g -0.0001 g 0.14 mg 2
8 50.0000 ¢ 49.9997 g -0.0003 g 0.16 mg 2 Welght Set 2: OIML E2
5 100,0000 9 99,9959 0.0005 ¢ ; %:20mg g Weight Set No.: ws8s Date of Issue: 27-Sep-2023
10 1498939 g 1499993 g -0.0006 g 0.31mg 2
Certificate Number: 188113 Calibration Due Dale: 26-Mar-2025
1 199.9998 g 199.9990 g -0.0008 g 0.35mg 2
As Left
1 0.0000g 0.0000 g 0.0000 g 0.11mg 2 Equipment No.: iN74 Dale of Issue: 19-May-2023
2 0.0100g 0.0100 g 0.0000 g 0.13mg 2 Cerlificate Number: S8G-H-00418/66 Calibration Due Date: 18-May-2024
3 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2
4 0.1000 g 0.1000 g 0.0000 g 0.13mg 2 Remarks
5 1.0000 g 1.0001 g 0.0001 g 0.13mg 2 FACT adjustment functionality aclivated
6 5.0000 g 5.0000 g 0.0000 g 0.13 mg 2
7 10.0000 g 10,0001 g 0.0001g 0.14mg 2 Equlpment/candilion-jGood
8 50,0000 g 50.0001 g 0.0001 g 0.15 mg 2 Next calibration according to customer's pracedure
9 100.0000 g 100.0001 g 0.0001 g 0.20 mg 2 Calibration dala not decide by calibration laboralory
10 149.9999 g 150.0000 g 0.0001 g 0.31 mg 2 End of Accrediled Section
" 199;9950.9 188.9908,9 0.00019 0-35mg 2 The information below and any attachmenls to this calibralion certificate are nol part of lhe accrediled calibration.
'The calculaled uncerlainly was replaced by the CMC (Calibration and Measurement C ) value the calculated uncertainly
was smaller than the CMC value
' As Found
& Asleft

For impraved legibility of the graphics
1 | only increasing measurement poinls

are shown and measuremenl poinls
close 1o zero are not displayed.

—

e —
——1
S

pm— 1

Error of Indicalion [mg]

Calbrahon Poinls [g]

The uncertainty stated is Ihe expanded uncertainty at calibration obtained by multiplying the slandard combined uncertainty by the
coverage lactor & — 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%.

d /7

The user is responsible for maintaining environmental conditions and the settings of the weighing insis; M‘h.wl'ﬁ\ws M
Software Varsion 1232 (87 ©METTLER TOLEDO ({/ ’ﬁagﬂ B_ Software Version: 1.23.2 187
Report Version 217 16 This s an original document and may nol ba partially reproduced without the Reporl Version 2,17.16

Form Number. F103C wnillen permissien of he issuing calibralion laboratory. Form Number. F103C

W METTLER TOLEDO
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el g METTLER TOLEDO Gervice

Measurement Uncertainty of the Weighing Instrument in Use

Staled is the expanded uncertainty with k=2 in use. The formula shall be used for (he eslimation of the uncertainty under consideration of
the errors of indication. The value R represenls lhe net load indication in the unil of measure of lhe device.

Temperature coefficient for lhe evaluation of lhe measurement uncertainty in use: 15:-108/K
Temperature range on site for the evaluation of lhe measurement uncertainty in use: 5K
LI d 1 ) E H,
1
As Found | As Left
1 0.0001g 2209 Us = 0,43 mg + 0.0101 mgl/g - R Uy = 0.13 mg + 0.00616 mg/g - R

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

Absolute and Relative Measurement Uncertalnty In Use for Various Net indicatlons (Examples}

Net Indication As Found

0.0220g 0.13mg ! 0.59% 0.13mg 0.59%
02200 g 013 mg 0.060% 0.13mg 0.060%
2.2000 g 0.15mg 0.0069% - 0.44mg 0.0065%
22.0000 g 0.35mg 0.0016% 0.27 mg 0.0012%

220,0000 g 2.4mg 0.0011% 1.5mg 0.00068%

Attachment to Calibration Certificate:
TH4004-091-020524-ACC-TH
GWP® Certificate

METTLER TOLEDO 5ervic

GWP®
Certificate

As As
Found Left

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

|

] 7 . 1\

E =

= = L}

] -

E

: P\

2

5 5

o — H

3 o H

3 e 5 \

2 e kS \

" ol —
Weighing Range [%] Reading (g]
As Found As Left
: f
> £}
—f...? / \\ 52
s v
—

Software Version: 1 232,187 ®METTLER TOLEDO Page 5 of 5
Report Version: 2.17.16 This Is an arlginal document and may not be partially repraduced without lhe
Form Numbar: F103C written I of tha Issulng

Tesls Performed: As Found ' AsLeft

Process Requirements

Weighing Tolerance: 1% | Smalles! Net Weight: 1.0000 g Safely Faclor: 2

Safe Weighlng Range

B0t N1 e €1 L Tty T

e

Bafe To Weigh

While lhe values in thls graph refect the aclual calibrallon results, the measurement uncertainly curves are simply a visual representation This graph reflects As Lef| testing, unless only As Found
was performed.

¥,
d i i
s % N 7
-.-!,—n. ? e
L —_7e
e
Software Version: 123 2,187 ©METTLER TOLEDO L page 1014
Report Version: 217 16 This Is an original document and may nol be pertially reproduced without the

Form Number: F103C wrilten permissian of lhe issuing calibralion labaratory



Attachment to Callbratlon Certificate:
TH4004-091-020524-ACC-TH
GWP® Cerlificate

[

METTLER TOLEDO S:ervice

Minimum Weight

As Found Minimum Welght Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance ] 1 2 3 5 10
0.1% 0.13300 g 028873 g . 040728 g 0.69320 g 1.46405 g
0.2% 0.06616 g 0.13300 g 0.20051 g 0.33764 g 0.69320g
0.5% 0.02638 g 0.05288 g 0.07947 g 0.13300 g 0.26873 g
1% 0.01316g 0.02638 g 0.03962 g 0.06616 g 0.13300g
2% 0.00859 g 0.01318g . 0.01978 g 0.03300 g 0.06516 g
5% 0.00263 g 0.00527 g 0.00790 g 0.01318 g 0.02538 g

J Pass: The determined minimum weighl meets lhe requirament for the smalles! net weighl.

As Left Minimum Weight Table

Minimum weights for different waighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.12728 g 0.25614 g 0.38662 g 0.65256 g 1.34797 g
0.2% 0.06344 g 012728 g 0.19151 g 0.32118g 0.65256 g
0.5% 0.02533 g 0.05072¢g 0.67618 g 0.12728 g 0.25614 g
1% 0.01266 g 0.02533 g 0.03802 g 0.06344 g 0.12728 g
2% 0:00633 g 0.01266 g 0.01899 g 0.03167 g 0.06344 g
5% 0.00253 ¢ 0.00506 g 0.00759 g 0.01266 g 0.02533g

« Pass: The determined minimum weight meels the requirement for the smallest net weight.

At these net minimum weight values, the measuremenl uncertainly of the weighing device is equal to or less than 1/1 (no safely factor), 1/2,
113, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on Ihe linear formula of the measurement uncertainly

of the weighing device in use,

The safely factor for As Found is always 1. This implies no safely factor. As Found lesting looks at lhe behavior of the instrument from the past
until test occurred. For the past, il is necessary to know that the tolerance was met, but not the safety factor, The safely factor is a proactive

measure o apply for future measuremenls.

Notes on minimum weight valuas In abave tabla:
1. If "N/A” is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Attachment to Callbratlon Certiflcats:
TH4004-091-020524-ACC-TH
GWP® Cerlificate

METTLER TOLEDO Service

Measurement Results

Results Summary

| Repeatability Eccanfricity | Error.of Indication
As Found v v v
As Left v v v
v/ = Passed
¥ =Failed

1, = Safety Faclor not met

Repeatability

TestLoad: 100 g

____hsFond
St Dovton
0.1% 0.00050 g v v
0.2% 0.00100 g v v
0.5% 0.00250 g NS v
0.00005 g 0.00005 g
1% 0.00500 g v Ng
2% 0.01000 g v v
5% 0.02500 g v v

The weighing tolerance is met if the standard deviation is less than or equal 1o the corresponding conlrol limit

Eccentricity

Softwere Versian 1232187 ©METTLER TOLEDO Page 2 of 4
Report Verslan 2.17.16 This Is an original dacument and may nol be pertially repraduced without lhe
Form Number: F103C wilten permissian of the (ssulng callbration laboralory

Test Load: 100 g

Cor L

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500 g ST v 0.0001 g e
1% 0.5000 g v v
2% 1.0000 g v Y4
5% 2,5000 g v v

The waighing tolerance is met if the deviation is less than or equal to the corresponding contral limit.

Software Version: 1232 187 ©METTLER TOLEDO Page 3 of 4
Report Versian 217.16 This Is an original document and may nat be parilally reproduced wilhaut lhe
Form Number: F103C wrilten parmission of the issuing callbration laboratory.



Attachment to Calibration Certificate: M T 0 E 0 [P SUTIENN
THA004-091-020524-ACC-TH E TLER T I' D HEIVICE
GWP® Cerlificale

Error of Indication

As Found

Control limits for various weighing tolerances
ey e

Reference Value I oz | 05% %

0.0000 g 0.0000g N/A N/A NIA N/A N/A N/A
50.0000 g -0.0003 g 0.0250 g . 0.0500g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0000 g -0.0005 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000g
149.9989 g -0.0006 g 00750 g 0.1500 g 0.3750¢g 0.7500 g 1.5000 g 3.7500 ¢
199.9998 g -0.0008 g . 0.1000 g 0.2000 g 0.5000 ¢ 1.0000 g 2.0000 g 5.0000¢
v v v v v v
As Left

Control limits for various. wa!gl![ng__talamncas

[Roownc Voo T om | o | |

0.0000 g 0.0000¢g NiA N/A N/A N/A N/A NIA
50.0000 g 0.0001 g 0.0250 g 0.0500 g ) 01250 g 0.2500 g 0.5000 g ! 1.2500 g
100.0000 g 0.0001g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g I 2.5000¢g
149.9899 g 0.0001g : 0.0750g 0.1500 g 0.3750g 0.7500 g i 1.5000 g 3.7500g
199.9998 g 0.0001g 0.1000 g 0.2000 g 0.5000 g 1.0000 g : 2.0000g 5.0000 g

Result v v v v v v

The weighing lolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance, Results at or close to the zero point cannot be assessed.

Softwace Version 1232187 @ METTLER TOLEDO Page 4 of 4

Regort Version 2.17.16 This I an original document and mey not be pariially reproduced wilhaul the

Form Number: F103C written issian of the Issuing i Y



BAROMETER
Equipment : Analog Barometer

ID No./ Tag No.: BM001/41
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NE l i MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD g}g@_ﬁiﬁ: Ta;
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 ' ,4‘:7,"?\\:\\"" i Certificate No : 1.202305085-002
3 : 0- - : 0-2B65- : iti el
p Tel.: 0-2865-4647-8 Fax: 0-2B65-4649 http://www.mit in.th L e Environment Ambient Temperature : (25 +2)°C
CALBRATION 0052
s @ e Relative Humidity : (50 + 15)%RH

!EIEIEI CALIBRATION CERTIFICATE

STD Reading UUC Reading (mbar)  UUC Reading (mbar) UUC Error Uncertainty
E ¥ Certificate No. : £L202305085-002

mbar Before Adjusted After Adjusted mbar + mbar
Date Issued : |16-May-23
990.00 990.0 - 0.00 0.61
Customer : Bastern Thai Consulting 1992 Co., Ltd. 1000.00 1000.0 ) 0.00 0.61
683 Moo 11 Sukhapibarm 8 Rd., Nongkham, Sriracha, Chonburi 20230
1010.00 1010.0 - 0.00 0.61
1020.00 1020.0 - 0.00 0.6l
Equipment : Analog Barometer 1030.00 1030.0 - 0.00 0.61
STD = Standard
Manufacturer : Barigo
UUC = Unit Under Calibration
Model R
i Y 0 " H i (TR 3 200
Serial No. - Calibrated condition : Pressure Medium Air : Density = 1.19 kg/m® @ 20°C, | bar
1D No./Tag No. . BMO001/41 Mounting Position Vertical
Date Received : 11-May-23 Reference Level at center of its dial
Date Calibrated : 15-May-23 Conversion Factor Multiply by 1.0 E+02 - Pa unit
Calibrated by : Mr. Jame Khaothong
Description of UUC : Range 990 -1030 mbar Absolute
o . . . Calibration R - 1030 bar Absolut
Calibration Method or Calibration Procedure Used R PR0-I0D  mheAbRolE
Scale Interval I mbar
[n-house method : CP-21 base on DKD-R 6-1: Edition 3 2014. Resolution 0.5 mbar Absolute

This certificate is traceable to national standards, which realize the units of measurement according

Condition As-Received : Used Item
to the International System of Units (SI).

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :

Result of Calibration The International System of Units (SI) through
The reported uncertai f measu t W d tandard uncertai ultiplied by a
¢ reported uncertainty of measurement Was based on standard uncertainty multiplied by iRPC Certificate No. CL1-P220104 for Reference Pressure Monitor Serial No. 1598, Due | 1-Nov-23
coverage factor k =2, providing a level confidence approximately 95 percent.
End of Certificate
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

- ICFRTmFm
Approved by: ;L_.w?iﬂ? V4 t."i‘}'\T

5 '. 1 Page | of 2
( Mr. Sarayuth Tochua) M : [
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CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030



. _ Airgas Specialty Gases
-] Airgas USA, LLC
1 6141 Easton Road
an Air Liqulde company Bldg 2

Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ3NI99E15AC0U4 Reference Number: 160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume: 1444 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350
Gas Code: CH4,PPN,BALN Certification Date: Oct 15, 2021
Expiration Date: Oct 15, 2029
TR T ey or——— ==
Carlificallon p in with "EPA T dity Protocol for Assay and Certifi of Gaseous Calib (May 2012) EPA
GOO/R-12/51, usinng the assay procedures listed. Aualylival Mellndulogy doas nol requine conection o sialylical intermeive. This vlide las o tulsl syl
uncertainty as slaled below with a confidence lavel of 35%. Thera are no significant impurilies which affact the use of this fon mixture. All areona
mole/mole basis unless olherwise noled.
Do lioLse This Cyindec boiow 100 psig Lo, 0.7 megopascals,
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Refative Assay
Concentration Concentration Method Uncertainty Dates
METHANE 180.0 PPM 177.0 PPM G1 +1-1.0% NIST Traceable 10/15/2021
PROPANE 185.0 PPM 187.0 PPM G1 +/- 1.0% NIST Traceable 10115/2021
NITROGEN Balance
- CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08011503 K002564 246.7 PPM METHANE/AIR +- 0.6% May 15, 2025
NTRM 200602-06 6162660Y 243.3 PPM PROPANE/AIR +-0.5% Mar 17, 2027
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CH4 FTIR Oct 13, 2021
Nicolet iS50 FTIR AUP2110295 C3H8 FTIR Oct 14, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.0 Kg

Net Weight. 4.9 Kg

PO# 5221004861

oo O Yyl

Approved for Release Page 1 of 160-402242242-1




CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815



Airgas Specialty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-c000
Airgas.com

Liruas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; E04NI99E15ACX9C Reference Number; 82-401135335-1

Cylinder Number: EB0062815 Cylinder Volume: 144.4 CF

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG

PGVP Number: B52018 - Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Mar 13, 2018

Expiratlon Date: Mar 13, 2026 ——

Cerlification in wilh “EPA T y Prolocal for Assay and Cerlification of Calibrat (May 2012)° EPA
600/R-12/531, ueing the assay p fisted. A ical doas nol require for ical inted This cylinder has a lotal analytical

uncerialnly as stated below with a confidenca levei of 95% T‘rmra ara no significant impurities which affect the use of this calibration mixture. All concentrations are on a
4 volumelvolume basis unless otherwise noted.

Do Mot Use This Ga‘ndat below 100 pig. e 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C tratl C ation Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM Gt +/- 1.4% NIST Traceablte 03/06/2018, 03/13/2018
NITRIC OXIDE 50.00 PPM 50.50 PPM G1 +/- 1.4% NIST Traceable 03/06/2018, 03/13/2018
SULFUR DIOXIDE 50.00 PPM 51.01 PPM G1 +/- 1.0% NIST Traceable 03/06/2018, 03/13/2018
CARBON MONOXIDE 2000 PPM 1977 PPM G1 +/- 1.0% NIST Traceable 03/06/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertalnty Expiration Date
NTRM 16080607 CC442564 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
GMIS 0315201604 CC503358 4,975 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Mar 15, 2019
NTRM 16011025 CC473218 49,02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 07, 2022
NTRM 12060735 CCa56192 2498 PP CARBON MONOXIDE/NITROGEN +-0.6% Dec 14, 2026
The SRM, PRM or RGM noled above is only in reference to the GMIS used in the assay and nol part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15,2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100391 502 FTIR Mar 01, 2018

Triad Data Avallable Upon Request

NOTES:NET WEIGHT: 10.43Ibs
GROSS WEIGHT: 60.93lbs
PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protogf
Document EPA-600/R-12/531. All testing processes and measurements confonm to the req

are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unce
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

s (N\ O pLan

ApprovecNor Release

Page 1 of 82-401135335-1




DRY GAS METER XC-572-OV

Serial No. : A2204323



WDS

Ceifificate Of Calibration

WISDOM SCIENCE
: = . ' Wt : M_et!md's-l-j’_r_e-'rest- _Cq_nsole Calibration - Cubic meter {m
Meter Console Information Calibration Condition Factors/Conversion Reference Ei
Console Model : _ XC-572-0V Calibration Date: 2-May-2023 Sid. Temp. ("ky: 298 WTM Model:  W-NKoDa-58 WTM Cal. Date: __ 22-Nov-2022
Console serial : __ A2204323 Due Date : 1-May-2024 Std. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: 1.0000
DGM Model #:  SK25EX Cal. Reporl No. :  WDS-SV660086 Ky (Kimm Hg): 0.3857
DGM Serlal #: 00008294 Ambient Temp ("c): 25
Pressurs (mm Hg): 758
Relative Humidlty (%): 55
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orilica Volume Qutlet Temp Volume Qutlet Temp
{minutes) {mm H,0) Initial Final Initial Final Initial Final Initial Final
a Prniea Vit Vit b tmt Vit Vat ™ b
15.00 13.0 18.0685 18.2252 25 26 17.55644 17.71573 25 25
10.00 25.0 18.2477 18.3984 25 26 17.73837 17.88948 25 25
8.00 50.0 18.4339 18.6056 25 26 17.82517 18.09730 25 25
700 80.0 18.6458 18.8344 25 27 18.13775 18.32707 25 25
5.00 120.0 18.8839 19.0510 25 27 18.37705 18.54528 25 25
St lized Data Calibration Results
Test Meter Reference Meter Correction Factor Flow Rate AH@ (mm Hz0)
Std. Volume Std. Flow Rate Std. Volume Std. Flow Rate "Gamma"“ Variation Std & Corr 0.0212 SCMM
Vinistg) (M) [ Viageia) (M) Quieen M3/min ) (av) Qisiaticon BHg 20Hq
0.154 0.010 0.154 0.010 1.004 0.003 0.010 54.437 3.293
0.148 0.015 0.148 0.015 1.002 0.001 0.015 50.528 -0.616
0.169 0.021 0.169 0.021 0.999 -0.001 0.021 50.086 -1.058
0.186 0.027 0.186 0.027 0.999 -0.001 0.027 50.928 -0.216
0.165 0.033 0.165 0.033 0.999 -0.002 0.033 49.741 -1.403
1.001 =Y Avg. 51,144 = AH@ Avg
B Pass/Fail Result: PASS

Note: For Callbration Factor Y, the ralio of the reading of the calibration meter to the dry gas meter, acceptable Iueranoai\{ iﬁ@mﬁlw\jdm 7 “@d' e is £0.02
Note: For aHg, arifice pressure differantial that equates to 0.75cfm (0. 0212m’!m|n'_l at standard temperature and pnesium | values from the average is +0.2inches (5.1mm} Hi0.

Approved By: W

( Palpasu Chaisana )
Service Manager

2-May-2023

i PeE

Meter Gamma vs Flowrate
1.025 + - —

1.020 |- _ _
1.015 - | L

=Max Aliow Y |

0999 0999 _
: -—Min Allow Y

0.995
0.990 | — = - |
0.985 +-—-— —— .
0980 s - R

0.975 F———
0.000 0.010 0.020 0.030 0.040

Flowrate Standardized & Corrected (m*/min)

Console Serlal: A2204323

£ 1.010 -
N B 4

£ 1.005 | kot SO I —

3 1.000 Roae—— e e | ~—GammaY
s g 10 —0.999

5 i

=

TIa T

Console Model: XC-572-0V

WIS



/M
WDS

WISDOM SCIENCE

TEMPERATURE DISPLAY CALIBRATION

00vi

(o] -
Meter Console Informatlon Calibration Conditions Reference Equipment % DGM Orlflce AH (mm Hzo)
Console Mode! : XC-572-0V Cal. Date : 2-May-2023 Temp. Simulator Mode! : FLUKE 714B Z
Console Serial : A2204323 Due Date : 1-May-2024 Serial No. : 60590035 %: P N N
Temp Indicator Model: ___ 765-KF Cal. Report No. : __ WDS-SV660066 Calibration Date.: ___14-Feb-2023 - N B O 00 O N
Temp. Indicator Serial : JC19022 Ambient Temp. (°C) - 25 O O O O O O o
Pressure (mm Hg) : 758 ] . . . - . .
Hurnidity (%) : 5 % OO0 OO oo oo
g p ;
Temperature Sensor Callbration 8 o T T[T T[T T T T o T T
F -Re.f-er‘_enCG'-F’-o.int- Réf THErmoraler Ry o 'f.herrp_ocoupl'e Display 8 all i
A __ Temperature [emperature
# 4+
1 -18.0 -17.0 1.0
2 250 25,0 0.0
3 90.0 90.0 0.0
3 120.0 120.0 0.0 O
5 250.0 249.0 10 i > P - .
3 380.0 380.0 0.0 ="
7 500.0 500.0 0.0 O T w
B 620.0 620.0 0.0 P
5 740.0 739.0 1.0 T
10 860.0 860.0 0.0 —+ ©
Maximum ! 1.0 :

00°G

Note
* For valid test results , the maximum difference between temperature readings should <1.0°C ( EPA Method 5, Section 6.1.1.8 ).
Perform AUX, STACK, PROBE, OVEN, FILTER, EXIT. Except meter (DGM) channe!

0¢00
51

DGM Out Temperature Sensor Calibration

9JeIMO| 4 SA ainssald JO)ON

(ulwy/cu) paoalion @ pazipiepuels 8}eIMmo|

atuce point i L TR G s N g o o+ Eg
- gt 7l o Cadldnits % O ;;J
Ambient 28.8 . 02 g W S
Heat 100.0 i 13 oy O T i
.
Difference Rang il £ N
DGM Out Temp. DIff. £3 °C x il N
g | P
s : O | S
Approved By : iz :’_t..o;____( o i («n]
| \( Rewash Chalsane) Y
= 5 e ‘-, i S ¥
{ FerjeeMaradbr =

3

VSIS

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Address 9/115 Lumpini Town Ville Ratchaphruek-Pinklao Village,No. 4, Bang Khanun, Bang Kruai, Nonthaburi 11130 Thailand
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DRY GAS METER XC572V

Serial No. : 1110070



WIS
WISDOM SCIENCE

Meter Console Information

Certificate Of Calibration

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

Factors/Conversion

Reference Equipment

Console Model XC572V Calibration Dale 3-Jul-23 Std. Temp. (") 298 WTM Model:  W-NKoDa-58  WTM Cal. Due Date: Nov. 2022
Console serial 1110070 Due Dale 2-Jul-24 Sid. Pressure (mm Hg) 760 WTM Seriat 600245 Gamma’ 1.0000
DGM Model #. SK25EX Cal Report No. wWDS-8Vv860107 K, (K/mm Hg): 0.3857
DGM Serial # 0005413 Ambient Temp (") 25
Pressure (mm Hg): 758
Relative Humidity (%): 80
UUT Meter (DGM) Reference Meter (WTMW)
Run Time DGM Onfice Volume Qutlet Temp Volume Qutlel Temp
{minutes} (mm H,0) Initial Final Initsal Final Initial Final Iniial Final
o Pt Vi Vit b bt Vin Vat [ L
15.00 130 599.3828 599.5462 27 27 20 05690 20.22163 28 27
10.00 250 599.5689 598.7246 27 26 20.24425 20.39993 27 27
6.00 500 599 7405 599 9176 Nm. 26 20.41592 20.59344 27 27
7.00 800 599 9333 600 1337 26 26 20 60920 20.81034 27 27
500 1200 600 1559 600.3319 26 26 20.83271 21.00950 27 27
Standardized Data Calibration Results
Test Meter Relerence Meter Carrection Factor Flow Rate AH@ (mm H.0)
Sid. Volume Sid_Flow Rate Std. Valume Std_Flow Rate "Gamma" Variation Sid & Corr 0.0212 SCMM Variation
Vrmisan (M) Qs MImin Vatsin (M) Q.. MIMIN Y) (ay) [ T AHg 86Hp
0.159 0011 0.160 0011 1005 0.010 0.011 50.181% 2.747
0.152 0.015 0152 0015 0.996 0.000 0.015 48.098 0.662
0174 0 022 0173 0.022 0.995 -0.001 0022 47 605 0171
0.197 0.028 0196 0028 0993 -0.003 0028 45.688 -1.747 PassiFail m»&..nH
0174 0.035 0172 0.034 0 990 -0 006 0034 45,602 -1.832
0.996 =Y Avg 47.434 =8H@ Avg

Note Far Caligration Factor ¥ the ralio of the reading of ine calibration meler 1o ine dry gas meter. acceotable tolerance
Nole ForaHg ice pressure mifferential that equates 1o 9 ficfm (002 12mteir} al siandard temperature and n.#dmi

Approved By:

N

{ Patpasu Chaisana )
Service Manager
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Section 6118}

! For valid test results , lhe maximum difference between temperature readings should £1.0°C ( EPA Method 5
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a
WDS

WISDOM SCIENCE

ELAPSED TIMER CALIBRATION

Meter Console Information Callbration Conditions _Reference Equipment
Model #:  XC572v Cal. Date : 03-Jul-23 Calibralion Standard: JS-307
Serial #: 1110070 Due Date : 02-Jul-24 Method Reference: Compare
Elapsed Timer Model #: C342-1464 Cal. Report No. : WDS-8V6601C7
Elapsed Timer Serial #: - Ambient Temp. (*C) : 25
Pressure (mm Hg) : 758
Humidity (%) : 60

Galiomation Resulis

Rin'Time Elapzed Timer Average Time Daviation
\Elapsad'STD, 2 ] 4
Minute Minute Minute Minute Minute Minute Minute
2.00 2.00 2.00 2.00 2.00 2.000 0.000
3.00 3.00 3.00 3.00 3.00 3.000 0.000
5.00 5.00 5.00 5.00 5.00 5.000 0.000
7.00 7.00 7.00 7.00 7.00 7.000 0.000
9.00 9.00 9.00 9.00 9.00 9.000 0.000
ST s

e

Approved By /C'(/L# Aok

( Patpasu Chaisana )
Service Engineer

SCIENCE

s baL s cond wavd wodia nfu diin
ot SalE AL D ERYICL GROUP CORMPAMTY LinviTli.

Vels )

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Address 9/115 Lumpini Town Ville Ralchaphruek-Pinklao Village,Na. 4, Bang Khanun, Bang Kruai, Nonthabun 11130 Thaitand
Tel. 090-650-1392, 084-598-1944, 084-704-1520



Flue gas Analyzer
Testo 350 NEW

Serial No. 60378478



NSC-TISLTIS 17025
CALIBRATION 0157

ENTEZCH Calibration Certificate

Sogr: Certificate No: G 660353
Date of issue : 20-Jun-23

Instrument description Flue Gas Analyzer
Instrument model Testo 350 NEW
Instrument serial no. : 60378478

ID no. or control ho.

Manufacturer Testo SE & Co. KGaA

Probe description .

Probe model F

Probe serial

Customer name H Eastern Thai Consulting 1992 Company Limited

Customer address 683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha, Chon Burl 20280

Total pages of certificate : 2 Pages

Receiving no. H L-231787

Receiving date. H 16-Jun-23

parameter of calibration : Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm
Nitrogen Dioxide 80.96 ppm, Nitric Oxide 151.5 ppm, Sulphur Dioxlde 100.8 ppm)

Condition of BUC. i Used

Ambient condition s Al of the Measurment ware caried out the stabilized labotary

Temperature 123+5°C
Humidity 55 £ 15 %RH

Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghiong, Laksi, Bangkok 10210

Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according

to calibration work instration no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standsrd uncertainty of measurent
Multiplied by coverage factor k=2, which for a 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 faboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated.

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

Intemational System of Units (SI).
—

Mrs, Nongluck Wongsettee

Date of calibration 3 20-Jun-23

-
Mr. Kwanchal Khamdoung

Calibration Technician Technical Manager

FM-CL-09-C Rev.8 Page 10f 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/191 Sni Neamwonawan 47 Yaek 48. Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Calibration@entech.co.th

ENTECIH

Whew 2

Calibration Certificate
B Certificate No.: G 660353

NSC-TISHTIS 17025
CAUBRATION 0157

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen (02 )2.498 % Vol inde
Oxygen ( 02 ) 10.04 % Vol Cg-201195/32-121 Il_\llvd? o
Oxygen { 02 ) 21.02 % Vol CG-0041-22 N!mt P
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 N:Qt bl
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde kil
C‘arbon monoxide ( CO ) 1003 ppm 2583/22 Lind e
N!trFJgen Dloxide ( NO2 ) 80.96 ppm 3240/21 Linde i
Nitric Oxide { NO ) 151.5 ppm 0161/23 L‘nde e
Sulphur Dioxide { 502 ) 100.8 ppm 3507/22 L!ndE i
Measured room conditions = e
Temperature : 229 ©° idi 4
il e s C  Humidity :65.2 %RH Pressure : 1008.2 mbar
Gas Temperature : 23 °C  Flowrate : 1,200 mi/min Gas pressure @ 1019.4 mb
Calibration Results (before adjustment) (Table 2) I o
Parameter of Stardard Standard Mean of Uncertainty
Values uuc Error (%)
] +
g; Eoﬁxg:; 2498 2.53 0.032 0.15
o 10.04 10.08 0.04 0.20
o 21.02 21.09 0.07 0.30
et 80.14 81 0.86 3.0
il 309.9 311 5]l 6.0
s 1003 1005 2 12
ol E]) 80.96 72.1 -8.86 B.0
. D 151.5 142 -9.5 8.0
502 (ppm) 100.8 102 1.2 6.0
Calibration Results (after adjustment) (Table 3)
S ——————— Standard Mean of Uncertainty
Values uuc Brror (%)
) +
g; Eo;:xsg 2.498 2.53 0.032 0.15
o 10.04 10.08 0.04 0.20
e 21.02 21.09 0.07 0.30
& 80.14 81 0.86 3.0
= (ppm) 309.9 311 11 6.0
B O(Zp;:m)m) 1003 1005 2 1'2
o pa) 80.96 81.2 0.24 8.0
= pp 151.5 152 0.5 8.0
2 (ppm) 100.8 102 1.2 6.0

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.
o N . =
Calibrations marked Not TISI Accredited “in this Certificate have been included for completeness.”

End of Report

FM-CL-09-C Rev.8 Page 20f2

Issued Date 26/02/16

Entech Industrial Solutlon Co.L td.

17/121 Soi Ngamwongwan 47 Yaak 48 Tannoennohane | alei Dametool, 4mmem 11 ian




Flue gas Analyzer
Testo 350 NEW

Serial No. 63455616/0722



GENT S 01

Where

Calibration Certificate

NSC.TISI TIS 17025
CALIBRATION 0157

Certificate No: G 660489
Date of issue : 17-Aug-23

E=ENTECIH

Where

Calibration Certificate

NSC-TISITIS 17025
CALIBAATION 0157

Certificate No.: G 660489

Instrument description Flue Gas Analyzer Standard References (Table 1)
Instrument model Testo 350 New
Standard Certificat . Vi
Instrument serial no.  :  63455616/0722 ificate No ndor Due date
Controf unit serialno. @ 03600177/0722 Oxygen (02) 2498 % Vol 4219/21 Unde 30-5ep-25
1D no. or contral no. v gzge” E gi ; ]Z.(IJ?); :;0 zo: €G-0153-21 Nimt 18-Nov-26
: gen R o Vol CG-0041-22 Nimt 10-Feb-27
Manur—actur?r ' : Testo SE & Co. KGaA Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Probe description Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Probe model . Carbon monoxide ( CO ) 1003 ppm 2583/22 Linde 09-Aug-24
Probe serial : Nitrogen Dioxide ( NO2 ) 80.96 ppm 3240/21 Linde 26-Jun-24
Customer name :  Eastern Thai Consuiting 1992 Company Limited g'tl"'c_' Oxl':)d'e ('dNO ) 15L.5 ppm 0161/23 Linde 22-Jan-25
Customer address 683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha, Chon Buri 20280 Me:spu:l;d r(::(lm? ( s.?j ; 100.8 ppm 350722 Linde 09-Nov-24
conditions
Temperature s 238 ° Humid! 1621 v
Total pages of certificate : 2 Pages ESibration mpn diting e ty EA6ZL %RH Rressure 10089 mbar
Receivi 5 E ks
Rece!v!ng :ot L022;2625 Gas Temperature : 24 °C  Flowrate : 1,300 mi/min Gas pressure 1016.8 mbar
eceiving date. + 10-Aug-23 Calibration Results (Without adjustment) (Table 2)
Parameter of calibration : Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,302,1003 ppm,
Nitrogen Dioxide 80.96 ppm, Nitric Oxide 151.5 ppm, Sulphur Dioxide 100.8 ppm) Parameter of Standard Standard Mean of . Uncertainty
Condition of UUC. : Used Values uuc (%)
02 (%Vol
Ambient condition ] All of the Measurment ware caried out the stabilized labotary 02 E.,/: Volg i;gz 120'5151 0(;00572 g;(s)
Temperature 123 #5 °C 02 (%Vol) 21.02 21.14 0.12 0.30
CO (ppm K
Humidity 55 4 15 %RH o Ezﬁmi 836124 38[?2 0614 zg
Calibration place ¢ 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 Sﬁo(zmz:;m) 1003 999 -4 12
80.96 81.5 0.54 8.0
*
Calibration procedure no.: This instrument was calibrated by comparison with Standard gas mixture according *ggz(?g:rz) 1;’10: 1-;’8 ‘l1)-5 8.0
. -0.8 6.0

to calibration work instration no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard unceriainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
This certificate is applied only to item under test Environmental condition.

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

* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”

End of Repo
This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory. p rt
Calibration certificates without signature and seal not valid and The results relate only to the items testedy/calibrated.
This cafibration certificate documents are tracebility to national standards, which realize measurement according to the
International System of Units (51).
Date of calibration 17-Aug-23
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1of2 Issued Date 26/02/16
FM-CL-09-C Rev.8 Page 2 of 2

Entech Industrial Solution Co.Ltd,

Entech Industrial Solution Co.Ltd,

Issued Date 26/02/16

17/121 Soi Ngamwongwan 47 Yaek 48. Toongsonghong. Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Callbration@entech co th
Tax ID: 0105536035591 wwwentechcoth

17/121 Soi Ngamwongwan 47 Yaek 48. Toongsonghong, Laksi, Bangk&z :1-021 O THAILAND Te‘l. 0—-2_779-8888 C‘alibratior\@entech coth
Tax 1D . 0105536035591 www entechco.th



GAS CHROMATOGRAPH
Model. : GC-2010 PLUS AF

Serial No. : C12095200986



ZEMC-3379F
Document No.OQ R -Tk-((07 - ot2?3

Operational Quatification Definitions

SHIMADZU GAS CHROMATOGRAPH SYSTEM
GC-2010Plus Series

Operational Qualification

Operational Qualification Report

Svystem Name

System 1D No, Gos C\"“Ow‘mtom-:;?l\ LnﬁI 04
Installation Site ]W»‘*\UW\(’V\\ Roaa GC /I C

The undersigned performer reports that the Operalional Qualitication Prolacol has been successfully completed for the
systein stated above,

« Performer Signature [7]"‘ Dt

Print Tlv..,.hm,h\ ?u ‘ﬁr.'-\‘l‘iﬁ 16 10% 23

Tille g‘-"\ Nife Y Mo aeen

Company ﬁg\-‘b",(.wiﬁiu CDJ.\—J

The undersigned reviewer and manager report (hat the performer has compleled the Operational Qualification Protocol
successfully.

: T L
* Reviewer Signature [ 7l u?u i Date

7

Print Fo\\wpom\ Buw—wmﬁ‘m\ 16 7102 13023
7 +

Title gc W k \ -.'!l

Company 11-: ,\g\'(-w\ _\\l{m\\ (:U\n‘iu\!\.‘-“ﬁ) 1997 CO_L)IJ

+ Manager Signature

= ) Date
Print Nu““o.p\\xr:\) Bm\(‘hu“\oi 16 /7 0% /2023
Title s
Company Em\cw. s (bw%u\)‘«'\m} 14a? Cb-\L\J-

1-2  Scope
This Operational Qualification shall apply to the equipment installed at the following site.
(Address): LN NW " gullf"\ﬂhrh by B @l} WO m'\l‘.'nu\-w ghbﬁ.‘"‘a \( Luwourn Zono
(Company): EI‘/\G‘Y{”\M -\i\l\m (U\,ﬁu\hw\ Alhg CD._L\PL
7
(Department);

(Installation Site): ]\A‘IW’W\M\ R o G(/lf

(Equipwent ID No.): Gas C\A\-owjvop—l.p\n LABE Oa ,'?g

(Product Model Name) _(3(- 200 Ples  JNDC-20; | A OC- 205

Performer (sipnature): (17\’“ Date: 16 1 07

/ Q097

Reviewer _(signatnre): il ol Date: /¥ %6

/Lag'}‘

Page 4 of 48

Rev. 3.31




Operational Qualification Operational Qualification Record Operational Qualification Operational Qualification Record

3. Operational Qualification Record No. llem Criteria Results Pass | Fail
If the uml' is included in the system o be inslpeCled::place u cl!eckmfrk in the “Appli_cublc" qu. [}" the uni: is not Pressure Verify that the | Monitored pressure 6 minutes afer start 2k ol
ncluded in th‘c system, place 8 checkmark in the “Not Applicable” box. Enter a diagonal line in the Pass/Fail program test pressure 250.0 £5.0 kPa c.. Kb
checkbox for “Not applicable” ilems. 6 program - = g I==2 Enl
Here, Inspection results are recorded along the procedure of Chupler 4 in Operational Qualification Projocol. operates Inspection pressure gauge reading 8 minules ufier starl 9 RO Ukpa
normally, 250.0 £20.0 kPa s e e
- Flowrale test Verify the | Seplum purge vent measured flow rate Seplum purge P]/‘ C
3-1 Gas Chromatograph GC-2010Plus ]@ Applicable [J Not Applicablel sceuracy  of | 3.0% 1.0mL/min 32 mimin | 4T | -
the  full-flow %
E SpliL vent
Mode! Name GC-2010Plus AF ;ﬂl:gin;(:pmm LAfotal of septum purge and split vent flow rate valucs ). Lawlmin
Componrent ID L }\BI 04 ) 003, prL /i Tollgl 2 ml/mi
- & mL/min
SerinlNumberSN) | C 1 ¢ O 9 K 2 0 094 3 ¢ 7 S i
T 7 & 4 i ,
No Item Criteria Results Pass | Fuil JTolal of septum purge and split vent flow rte values Al '7,/ 0
Siplay. CED | Veri®y the | A1 LoDs vight D o 200£ 20m/win otal 2N o
| | display and = TR 2l mUmin
LED creen  conlras atdjusimen (1] . il e
operalion possible. i Displuy 21 0 DOTotal of septum purge and split vent flow rate values Sp‘l‘u‘;‘m i
o \—}mhc' 300 28mL/min(Curricr gas:N2) o !
_"umd“wlmm stiisand 'Good"  displayed as the result of the . ; ,lZlTniﬂl of septum purge and splil venl llow ralc values T
2 B operation of  [eif-diagnostic test. G 0o d & u 500+ 35mL/min(Carrier gas:He) ROA  Lmin
ﬂlu)nrls Column oven | Verily the Inspection temperature | 1emp. corcection value - l.0°C
itmware Verify the Version number and build number Ver Version: ¢ 1000 | g test seeurney o | oo or displayed value Temp. sensor reading 9 0.\°C
version check program are displayed. . Build M U1 fhel, column 50.043.2°C Correcled temp. value 5 1.1°C
3 version. e version No. and build No. | Memsion: T Votw Al o g : e — oo
mnlches  the  controlted  version Yer. N > Y temperatures Inspection temp Temp, corroction vatue 0.°C
number. CLENOS Build No.:  “i EPsm displayed value Temp. sensor reading \ 4% . 2°C M/ a
Tempurature Verify thal TEMP LED lights grecn. Al o 2 151).044.2°C Corrected temp. value HEEEE e
st lemperalure Displaycd Temperatu Set valu M d i
norenal agree lolthc B coL (o\eme 5 L K 0.L°C 5‘";;:; 3:;";!(“1 value Temp. sensor reading 2 724.t°C
sel  values - = e e i —
within JS/IN“ LM Sbe Lo.wC [28044°C Corrected temp. value L 20 9°C
.0°C. INJ2 a2 ] -, -
i 0C o A 1) Temperature Verify that the . X o
B DETI a1 Ko .0°C Ao p°C progrum test columa tMonitored temperature 6 minules after start 200 + 1°C 2 0oeg
O DER . C L€ temperuture  {ER e pestion temperature reading 8 minutes afler starl cootec|y U
0 AUX3 S °C 2 gl 2000 £4.7°C LIk :
o v operales . . P
O AUX4 R e °C ngrmnlly. CUsing a lemperature sensor with 1°C minimun oC
0. AUXS oL °C display increment 200 +3°C e
Columun inlet | Verify (he . Pressurc gauge 1 Sensitivity Verify the FID (I Applicable . 5
pressure test uccuraey of l"‘Sp_“"“" pressure gauge carrection value 0.7 kPa 3 test delector O Not Applicablc) C16AREA vulue [NV 47
{he column reading Pressure pauge reading Y.y kPa sensitivity. Calculated S value LV-s
inlet pressure. 0003 0kb Post-correclion reading 9.1 kPa Injymit (8L ) J/ m]
- Muke-up gus: Nz =
Pressure gauge m . N
Inspection pressure gauge corrccliof vn%ue 0 4 kpa 10.0 x 10-*C/g niin. Caleuluied 8 1490 x103C/
2 eyding Pressure pauge readin | 4%.2 kP —l‘/ = 10 DiMake-up gas: He - s
200.0£ 20.0lPa Benge rod = & T 7.00 x 107 C/g min.
IP;ost—corrccnon reading A/ Lkpa TCD (O Applicuble Ci0AREA value KV's
. ) Tessure guuge . [3"Not Applicable) , g
::s(;:ie:llan pressure gauge ey e G.3kra ‘Calculule:'::ll S sl Flowrale al vent e mlfmin | o |
SIIO%i 35.0kPa Pressure puuge rending LAY A kPa Inj. unit ¢ 3 Caleulated S — xl0'mv-
) ) Past-correction reading | ¢ & 7 ( kia 4,00 % 10°mV- ml/mg min. | value mL/mg

Performer (signature): (7]/N Date: 1L s 0% 20029 Performer (signature): (j\/‘* Date:  \G_4 07 4 2024
i ; 7 5 107
Reviewer (signature): [ ope Date: T i Reviewer _(sipnature): r'"]'r ) el Date: 1§ /IR g

RE
Page 20 of 48 ~J ) w33 Rev. 3.31
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Operational Qualification Operational Qualification Record

32 AOC-20i Auto Injector O Applicable O Not Applicabld

{0 Single O Dual system, main injector

Maodel Name AOC-20i

Component ID

Serial No (S/N) C 124 2 w441 020 9

Operational Qualification Operational Qualification Record

3-3  AOC-20s Auto Sampler

|z Applicable O Not Applicabld

No. llem Criteria Results tass | Fat
1 Displuy, T.ED | Verfy the display and LED | All LEDs light, except decimal point /" |
les( aperalion. e T s
5 ROM , RAM | Verify thal ROM and RAM | Displuy shows “000* Display: O i
self di H memory operales normally. 00 e
Firmware Verify Lhe . e Version ¢
; version check | program Version number is displayed. No. Y A¢ ~
) version. The version number maltches the Conlroled 9 : =l
b EARY
controlled version number. Ver. No.
Basic Verify thal the aulo | Sample injected into the GC and GC L]
q operation fest | jnjector basic operation is | operation slarts P ,l//
correct w i
~
|[@"Not Applicable O Dual system, sub injector |
Model Name AOC-20i
Component (D
Serial No. (S/N)
Ns flermn Critena Results tiw | Fail
1 Display, LED | Verify the display and LED [All LEDs light, except decimal point. i s
lest operution. " -
5 ROM , RAM | Verify that ROM and RAM | Display shows "000". Display:
|~ |sclf dingnosis | memory operales normally.
Fitmware Verily the | Version number is displayed. Version No.
3 version check | prog - n i
£ version, The version number matches the Controled 5
controlled version number. Ver. No.
Basic Verify that the suto injcclor |Sample No.l Iransferred to (he main -
operation (est | basic operation is correcl. injector, sample No. 2 (ransferced to the Pl
4 sub-injeclor. I B
Sub-injector injects  inlo  the GC =T
simullaneously with the main AOC. e
Performer (signature): J\M Date: ‘U 4 07 4 962?
Reviewer  (sipnature): g hp Date: ! e Zoey
7

Page 22 of 48 (:_“

Model Name AOC-20s
Component ID '
Serial No. (S/N) L l 2 1 9% 5 a o s q \ O
No. llem Crileria Results Pass | Fail
Tnitint Verify Lhat ihe auto sampler basic | LED lights green, not red. ]
i} operntion test | operation is correcl. /V_(' (]
-
Fif"’}‘””"’ Verify the Version number is displayed. Version No. 4.%0 V(
2 version'check program The version number matches the Conlroled o A0
version. ’ 4 Hu
controlled version number. Ver. No.
Performer (signature): JLH Date: \b /03 ;20

. . w R
Reviewer (signature): 7 Jagore

Date: i [ | 2022

Rev, 3.31

———
L ) s \Y
) i Page 23 of 48
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Hot Air Oven
Model : UFE 500

Serial No. : G511.0182



1 ‘\l,\npr!,,ﬁ
ASIA MEDICAL AND SN
AGRICULTURAL LABORATORY S
AND RESEARCH CENTER
/r'—_--‘__‘
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%o

N5C-TISI-TIS17025
CALIBRATION 0152

Page 10f3
23-148804

CERTIFICATE OF CALIBRATION

Certificate No. :

Sample Code : 23-56200-006

Customer EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapibarn 8 Rd.. Nongkham,

Sriracha, Chonburi 20230
Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.

(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UFE 500
Serial No. G511.0182 1D No. LABE17/4

Date of Receipt 22 December 2023 Date of Calibration 22 December 2023

Condition of Calibration

1. Environment 1.1 Ambient temperature Maximum 309 °C Minimum 29.6 °C
1.2 Relative humidity Maximum 545 % Minimum 46.8 %
1.3 Line voltage supplied Maximum 2276 VAC Minimum 224.2 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures,
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date

Data Acquisition With Sensor 23-084070 06 August 2024

(RTD-Pt100)

LB-DA-08 (RTD-248 to RTD-256)

4. This certificate is traceable to the international system of unit (S| Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item Normal

Calibrated by Mr. Pisek Into Approved by {Mr. Somchai Neampunt)
Scientist Signed for Direclor

Issue date 25 December 2023

The uncertainlies are for a confi ility of i 95%

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

This Ceinbicale 1s 1ssued in with the zonck ol granted by the Thai Laboratary Arcreditation scheme which has assessed the measurement capalstity of the

and \a the unit of realized at the national dards laboratory This may nol be

laboratory and its ity to nalional

reproduced other than in full axcept with the prioe written approval of the Asta Medical and Agricultural Leboratory and Research Cenler Public Company Limited {AMARC)

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

Elfective Date 15/10/21

5(51 Socladpran 122, 1adprao Roacl TEL 02.516.2422

Phlabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM.CL-114 Rev 01

AMARC |

Results of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20f3
23-148804
23-56200-006

Resolution 05 °c
1. Reporting of Temperature
Calibration uuc* vuc Measured temperature at each positions ("C) Uncertainty Coverage
point (°C) | setting ("C)|reading {"C}{ #1 #2 H3 0 45 46 #7 w8 | not = ("C) faclor k
104 103.5 103.5 10411 [ 10394 | 10385 | 1033410397 | 103.93 | 103,64 | 10351 | 10423 0.47 2.00

2. Characterization results

Calibration point (“C)

Stabiltty + (°C)

Uniformity ("C)

Overall varation (°C)

104

0.04

0.78

0.81

Notes

UUC" = Unit Under Calibration

361 Soi Ladprao 122, Ladprao Road,
Phlabphla. Weng Thonglang, 8angkok 10310

FM CL-018

TEL 02-516-2422
FAX 02:515-5919

Rev 09

CONTACT@AMARC.CO.TH
WWW. AMARC CO.TH
Flfective Dale 15/10/21



|

! ASIA MEDICAL AND

i AGRICULTURAL LABORATORY
| AND RESEARCH CENTER

i

REPORT OF CALIBRATION

Results of Calibration

Notes

1

7.
8.
9.

Sensor installation iocations

1.1 All sensors at any corners or walls should be positioned
5 om (a x b x c) from the wall.

1.2 The reference sensor is preferably located of the geometric center
of the chamber.

Interior dimensions approx of chamber :

W= 56 cm;D= 40 cm;H= 48 ocom

Air valve or fresh air level : Off

Fanlevel : Open

The quoted uncertainty includes” Stability of chamber and loading effect

in chamber at 20% of uniformity ".

e,

e

o

Certificate No. :

Sample Code :

T
AN
‘-..‘_‘_-_/

AN
Al

,

i,

1

Yo,

NSC-TISI-TIS17025
CALIBRATION 0152

Page 3of3
23-148804
23-56200-006

it
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Figure: Example of sansor

installation Positions

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

lacation which are observed at the same time.

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

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

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

10. Calibration results without adjustment.

The result inty of U 15 stated as the

by the coverage factor k, whsch |
with UKAS M3003

10 a covarags probability of approximalely 95% The standard inty of has been

K 2
Phlabphia, Wang
FM CL 018

- End of Report -

a normal distribution corresponds

2

Thonglang, Bangkok 10310
Rev 09

I 516
FAX 02-516-6949

2422

SOMTAC LaARARC

‘NWW. AMARC.CO.TH
Elfactive Date. 15/10/2}



MASS SPECTROMETER SYSTEM

GCMS-QP2020 NX



EEME S Operational Qualification Operational Qualification Record

Document No.: 0GR-¢-R3-TK- Lbit ~ 0483 GC-2030

Meodel Name GC-2030

Component ID
SHIMADZU GAS CHROMATOGRAPH No|  tem Crteris tnspection | oy | it [
Results
MA SS SPEC TROMETER SYS TEM Verify All LEDs light. LED 7| o|o
\ Touch Panel | display and
GCMS-QP2020 NX Edition Hardware Display Test | LED | Scresn comtras canbe agjused. | Monitor d|o|o
Verify the
Smndn.rd ] status and Monitor indicates "Good" as the result of the . . D,
2 Self-Diagnostic ion of 1fodi 5 Screen display: a (]
Operational Qualification e o .
each part,
Veri —
Firmware v;:ifznthe Version number and build Version: 1,32 (00)
3 ! e el Ver. @|o| oD
version ?:m er o number are displayed. BuildNo. -
€ program.
. . . TEMP LED lights green.
Operational Qualification Report s e
i (Name) | Set value
coniroller value
Displayed CoL lbmn|S00°C| 5o.ocC
System Name @CM1%- API0IONX, AOC- 301 PLLUS, AOC-305PLUS . , Al BT Y 5o00cC| 50.0%C
Verify that T;:scsr s =
temperature 5 -
sttem ID No. 4 Temperature test comrzi s :::e:e:vnh o = 5 0.00C I{ a a
normal.
a . H o
Installation Site Ins‘h—umtﬂ“ Rogm G )1C :::: O DET2 e C
+0.5 °C. D AUX3 B3 e}
The undersigned Performer reports that the Operational Qualification Protocol has been successfully completed for the DLAUXS = C ——C
syslem stated above. = O AUXS sogena®C e i 9E
- Performer Signature <53l = Date Comment
Print Mwv. Chak kaphan Mangevian o4 /1A /3033 No
L)

Company  Bava Seai eﬂ‘l’!‘v; A5 C,a’_L‘Pci

The undersigned Reviewer and Manager report that the Performer has completed the Operational Qualification Protocol
successfully.

* Reviewer Signature ﬁ'nh/ Date
Print Khun Pornpivol Poombkhongan 94 /N /90393
Compony Eastern Thai Consulling 19as Co l4d .
3 3

= Manager Signature ‘f{fw/- Date

[
Pint Khon Wannapa Chaisirs 94 /W /3033

Company Eastern Lhou conavH';hi \1qa9e Cc;‘_ 4d.

Revision Date:2018/04/02 Source File:OQR_GC2030_Al_S0 Page 17/ 25



Operational Qualification Operational Qualification Record Operational Qualification Operational Qualification Record

SPL-2030 Split/Splitless Injection Unit

P Inspection " :
No | ltem Criteria Result Rassl i), JLN/A Model. SPL-2030
Temp. correction 0 .¥ec
Reading of inspection value 25e No. Iem Criteria Results Pass | Fail | N/A
lemperature sensor Temp. sensor 30.9°C [{ [m] @] Column inlet | Verify the Pressure gauge
50.0:k£3.2°C reading e e ressure test accurac; of correction cvalue 9. QkPa
050+2C Corrected tem P h )’l Inspection pressure
| K A9.5°cC L gauge reading Pressure gauge A .Y kPa
value inlel pressure readin; ==
- 0.0+ 30kPa | CRCE__
Verify the ) ) Temp. correction -{.0°C b Post-correction q 9
Y 3 of Reading of inspection value =ire reading _ 1 .7kpPa
accuracy ol p—
5 Column oven elcaltm ;Flp_urumw se:lsor TemP. sensor | 5olc| & a a Pressure gauge 0.4 LkP
test ven 1300 442 °C reading correclion value LLdikra
D 150£3C Corrected temp. - Inspection pressure
temperature. valuo Lo 1aec gauge reading ll_:f;is:m gauge 199 .4 kPa
— . B2000%200kPs  eocilB
p. correction -1 .%°¢C Post-correction
. - 2 1.2 i 144 .5 kPa
Reading of inspection value reading == B’ 0 0O
lepperaliife sensor Temp. sensor 5 J Pressure auge - :
& 280.0 £5.5°C reading 130.4c| & | o [0 ) i O. {kPs
80 +4 ° Inspection TESSUTE
1280 +4 °C Corrected temp. 2 24 4eC nupe i P Pressure gauge e Fa
value = ge : reading b
Monitored temperature 6 minules after start 300.0% 20 3kPa Post- 1i
Verify thatthe | 500, oc 200-c OS5 correction 298 5kPa
Temperature column oven e - |__'7!/ reading ===
6 HlInspection temperature sensor reading o a Pressure auge
program test program runs p gaug O . 1kPa
normally 8 minutes after start 1004 . correction value
200.0 4.7 °C Inspection _ pressure Pretsite gauge
gayge reading readin 495 .9kPa
T . o . " e ——— 500035 0kPa  |FSRdNE
the display digits supported by the measuring instruments being used do not correspond to the digits in the nspection Result column, Post-correction H95 B LKP
enter small (lower-case) letter x in the blank digits. reading 2.8k
Pressure Verify that the | Monitored pressure 6 minutes after start
Comment program test | pressure 250.0% 5.0kPa 149 .2 kPa
No 2 program " - 7 ~ |o [m]
Inspection pressure gauge reading 8 minutes
operates pe P . gaug & 249 . bkPa
normall after start 250,0 £20.0kPa E—

Comment
& No

':‘:5@ =AY}

Revision Date:2018/04/02 Source File:OQR_GC2030_Al_S0 Page 18/ 25 Revision Date:2019/12/20 Source File:OQR_SPL-2030_A3_S0 Page 19/ 25



Operational Qualification

Operational Qualification Record

No. Item Crilena Results Pass | Fail | WA
Flowrate test | Verify the | Septum purge vent measured flow rate Septum purge | o . ~
total flowrate | 3.0+ 1.0mL/min 2 .2 ml/min 4 S
and  sepmm =
purge Split vent )
accuracy ©fTotal of septum purge and split vent flow b bml/min
rate values Total
10.0£3.0mL/min
_ A % mL/min
Split vent
PTotal of septum purge and split vent flow 1 A4 mL/min
rate volues —_—
3 200£20mL/min TOtgllO‘Z )
£Q7 mL/min @( - 0
Split vent
E’{’I’mnl of septum purge and split vent flow 3092 mL/min
rate values —
300 +28mL/min Total
305 ml/min
Split vent
IZ{Fotal of septum purge and split vent flow | 5 O b mL/min
rate values
500£35mL/min Total
% 04 mL/min
Comment
& No

Revision Date:2019/12/20

Source File:OQR_SPL-2030_A3_S0

Page 20/ 25

Qperational Qualification

AOC-20i/AOC-20i Plus Autoinjector

Qperation Qualification record

AOC-20i/A0OC-20i Plus  ofSingle oDual System,main injector
Model Name/Serial No.
_C ' 2 3 A 5 3 B O 4 {1 B
o Inspection >
No. Item Criteria Results pass | Fail | N/A
1 Monitor, LED test ALL LEDs light, except decimal point. o [s] Jal
2 ROM/.RAM . Monitor indicate “000." Display:000| o 1 o]
Self-diagnostics
3 Firmware version check Version number is displayed. Ver | 8,50 o
4 Basic operation test The sumple is injccted into the GC and GC operalion /,/ < o o
starts. s
AOC-20i/AOC-20i Plus  oSingle oDual System,main injector
Model Name/Serial No.
g
No tem Crteria Inspection pass | Fail | N/A
Results
1 Monitor, LED test ALL LEDs light, except decimal point. —
2 Lo o . Monitor indicate “000.” Display: - =]
Self-diagnostics
3 Firmware version check Version number is displayed. ol G
4 Basic operation tost The sample is injected into the GC and GC operation /’/- = -
slarts. P
Comment
& No
/’-—\. P ™ T'\vf‘-
. =0
L W 7 Je

Revision Date:2019/01/09

Source File:OQR_AOC-20i/A0C20i Plus_A1_S0
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Operational Qualification

Operation _Qualification Record

AOC-20s/AOC-20s Plus Autosampler

AQOC-20s/AOC-20s Plus
Model Name/Seriel No.
L€ 1 2 1+ 32 5 38 1 * 8 1t o
No [tem Criteria Inspection Pass | Fail | N/A
Results
1 ::;:ial operation LED light green, not red. G o L g
2 S:lrer:!:vare Leision Version number is disptayed. Ver. 3.50 o [s]
Comment
of No
s r—'-"‘"\ '{'\(f
22 SN\ DUINY
S |
Revision Date:2019/01/09 Source File:OQR_AOC-20s/A0C20s Plus_Al1_S0 Page 22/ 25

Operational Qualification

Operational Qualification Record

GCMS-QP2020 NX

Model Name GCMS-QP2020 NX
Serisl No. [ 2 1+ 3 4 58 0 1 3 & 3
Inspection
No. ltem Criteria Pass | Fail | N/A
Results
MS unit Check the version Version numbers of the Version: 9.40
1 fimwere number of the MS | MS unit and GC unit are Ver. lj m} a
version check unit program. displayed.
Auto-tuning is completed normelly. E( ] m]
The variation (between the meximum m/z69. 0.5/
and minimum values) of peak half width | m/z219: 0.3 | ® | O | O
at m/z69, 219, and 502 is 0.1 v max. m/z502: O. b4
m/Z31: 3o 45
m/z69: 64 .00
m/z]100: too.00
Check that the
m/z131: 13\ .00
Auto-tuning mass spectrometer
2 Mass at m/z31, 69, 100, 131, 169, 219, m/z169: | b .co
test (EI) is adequately & a ]
264,414, 502, and 614 ts within 0.1 u. m/z219: 219 .00
tuned.
m/z264: 1L 4 .cO
m/2414: {414 .00
m/z502: 50% .00
m/z614: b4 .00
The intensity ratio at m/z502 is 2.00 %
1wo.bbw || oo
min,
Detector gein is 2.00 KV max. 0.%9 kv [ |
Standard //
Monitor indicates "Pass" as the result of the self-diagnostics / B/
3 self-diagnostic > a [m]
test. P
test
Comment

E/NO

Revision Date:2018/04/02

Source File:OQR GCMSQP2020_NX_HW_Al_S0

Page 23725



Operational Qualification Operational Qualification Record Operational Qualification Attached Documents

GCMS-QP2020 NX Gas Chromatograph Mass Spectrometer System 4. Attached Documents

as chromat s =
Gas ograph mass spectrometer system Certificate of Traceability
L Inspection . Attached Description Attached List
No. ltem Criteria Result Pass | Fail | N/A ONo | MYes Calibration Certificates |
— 0 No | E Yes Pressure gauge { ) //
Sensitivity test ONo | [Yes Flow meter ( ) &
1 F J S/N ratio of mess chromatogram of m/z272: S/N>1500 sN:FissTwal & | O [m] MNo : [OlYes Thermometer. recorder ( ) ‘/
3 Mot Applicabls Fi= 3 342.40 (¥ No P OYes Resistance temperature sensor ( ) //
2 test (1) The instrument detection limit: IDL < 10 fg IDL: 3.%7 g Ef o a —BNO ' D Yos  Programmable DC voltage/current generator | - enerat})r ///
'm{m: : (Repeatability of ares: CV % < 3.4 %) (CV%:L_2ke) [ No H I'ZrYes Standerd reagents for performence inspections |,
Repeatability of area: CV % < 5.00 % (first AOC unit) 9o B % & | o [m] Inspection Data
\ ﬁ?“mhitiw Repeatability of area: CV % < 5.00 % (second AOC unit) % a [m] E( Attached Description “Attached List
éﬂ'ﬂmm Repeatsbility of retention time: CV % < 1.00 % (first AOC oL JOLI9L % | ol o GCMS-QP2020 NX Test 2 Auto-tuning test (ED Arfe - Rbly
FE unit) e et Gas Cgromatogmph Mass | Test3 Standard self-diagnostic test X ! - &5 l 9
Repeatability of retention time: CV % < 1.00 % (second AOC % O O & Spectrometer - Pl =
unit) —— " @ No [ Yes Test 4 Auto-tuning test (CI) (EJ Not Applicable)
: MNo O Yes Test 5 Auto-tuning, test (NCI) (& Not Applicable)
Peak area o; . Tt
- 11
Standard The peak area of OFN is 50,000 min. H E{ ]} a CIDI-2010 Direct fjection Syt ENo D Yes - - -
ol l‘“ T L2 488 | Test 2 | Standard sample analysis test | {¥ Not Applicablc)
(Bl — e _ OGCMS-QP2020 NX Gas Chromatograph Mass Spectrometer System
4 Displayed base peak m/z is wnth;n 272 -'_;10.2. = = 2 ¥+ 0 ™ =] ] Test 1 Sensitivity test (EI) c1l4 - culy (ONotApplicable)
T Avpheable | n search result, the no. of hit . N O Not Applicable
B ot Aophcai] | Check OFN library search | should be 1. Noothic_L_ | & | O | O Test 2 IDL test (ED Dil4 -puln (D Not Pplfw le)
result, The similarity Tevel (SD) of - ez e Test 3 Repeatabiliy test _ E\ls-E3/3 (O NotApplicable)
search result is 70 min. —_— Test 4 Standard sample analysis test (E) Eqls - Fal2 (O NotApplicable)
Standard / Test 5 Standard sample enalysis test (CI) (&4 Not Applicable)
sample analysis Test 6 Sensitivity test (C) (& Not Applicable)
5 M/z183 is the b A . - -
test (CI) 2183 is the base peak njo|& Test 7 Standard sample analysis test (NCI) (I Not Applicable)
1 App p: 34 s
= o 4 Test 8 Sensitivity test (NCI) (T Not Applicable)
Sensitivity test [CJHS-20 Headspace Sampler System I No O Yes =
6 S/N ratio of mass chromatogram of m/z183: $/N21200 SMN: a [m] o | Test1R ability and Carry-Over Test (water soluble) | Loop mode ngOI Applicable)
T115.20 Headspace Samplor System & No_CJ Yes
Standard | Test léieMly and Carry-Over Test (water insoluble) | Loop mode_ (aNm Applicable)
1 sample anslysis | 11/7272 is the base peak and also the peak intensity of m/z203, & | OHS-20 = pler System ) YF? — — -
test (NCD) 222, and 241 is 10 % max. as compared 1o m/z272. [m] ] | Test 1 Repeatability Test, Carry-Over Test i | Trap mode (& Not Applicable)
Ao 1'\“‘"{::’“ JTD-30 Thermal Desorption System B No O Yes
Sensitivity test I Test 1 Repeatability Test, Carry-Over Test _1 (& Not Applicable)
(NCD) : . A
8 B pplicable | 8/N ratio of mass chromatogram of m/z272: S/N=10000 SN z o 24 * Number the attached data by adding an alphabetical letter starting from A (c.g., A-1/3 - A-3/3). Fill in the table above and attach the
Bt Apolicabld data to this document.
Comment Comment
No & No

—~—— TN
e \ RSy z
ey f ) | = " N ----.\“ o a
el R
Revision Date:2018/04/02 Source File:OQR_GCMS-QP2020_NX_System_A1_S0 Page 24/ 25 Revision Date:2018/04/08ource File:OQR_GCMSQP2020_NX_HW_AttachedDocuments_A1_SO Page 25725



ORIFICE TRANSFER STANDARD CERTIFICATION

WOCORKSHEET Ti-5025A

ROOTSMETER S/N 0438320



T TISCH ENVIRONMENTAL, INC.
145 SoutH Miami Ave

’hh""-'“
: ke VILLAGE OF GLEVES, OH
TISCH .
i 513.467.9000
'

5 877.263.7610 TaLL Free
_EVlionmen tai 513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Data - Mar 24, 2016 Rootsmeter S/N 0438320 Ta (K) - 295
Oparator Tisch Orifice I.D. - 0136 Pa (mm) - 742.95
METER " ORFICE
PLATE | VOLUME | VOLUME DIFF DIFF DIFF DIFF
OR ! START } STOP VOLUME TIME Hg H20
Run i (m3) (m3) (m3) (min) (mm) {in.)
1 ! NA NA 1.00 1.3400 3.2 2.00
2 | NA NA 1.00 0.9510 6.3 4.00
3 NA NA 1.00 0.8510 7.8 5.00
4 Na NA 1.00 0.8130 8.6 5.50
5 NA NA 1.00 0.6690 12.6 8.00
1 |
L}
DATA TABULATION
i(x axis) | (y axis) (x axis) (y axis}
Vstd Qstd vVa Qa
0.9832 0.7337 1.4054 0.9957 0.7430 0.83%11
0.9791 1.029¢6 1.9875 0.991s 1.0426 1.2603
0.9770 1 1.1481 2.2221 0.9894 1.1626 1.4090
0.9760 1.2006 2.3305 0.9884 1,2157 1.4778
0.8707 1.4510 2.8107 0.9830 1.4694 1.7823
Qstd slope (m) - 1.96262 Qa slope (m) = 1.22896
intercept (b} = -0.03249 intercept (b} = -0.02060
coefficient (r) = 0.99993 coefficient (r) = 0.99993
y axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vatd = Diff. Vol|[(Pa-Diff. Hg) /7601 (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [{Pa-Diff Hg)/Pal

Qa = Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT(H20(Pa/760) (298/Ta))]- b}
Qa = 1/m{[SQRT H20(Ta/Pa)]- b}




Primary Flow Calibrator

Serial No. : 110619, 207510



INNOVATIVE INSTRUMENT CALIRRATION | AR

INNOVATIVE 1D

STRUNIENT COLLTD HEAD OFFICE

7139 NMOO L SOFSUNTINAKORN 11 FAMDBON BANG KA KO,

Dears

AMPHOJ BANG FHLESAMUT PRAKAN FROVINCE 10530 THAI AND

TEL: (66I0-211G-5860-1 FAN.{(6G10-2116-7140

v18y BuTu AW Buanquiua Hifia

AMCCREDITED

oo <R ATALITS
CALIDRATION LABORATONY
AC-2961

Page 1/2

Certificate of Calibration

Customer
Name : Eastern Thai Consuiting 1992 Co., Lid.
Address 683 Moo |1, Sukhapibain 8 Rd., Nongkham, Sriracha, Chanburn

20230
Unit Under Calibration Details

Measurement Hem : Primary Flow Calibrator

Manufacwrer : Bios

Madel : Delender 510-1
Scrinl Number 1 110619

D Al

Localion of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details

Temperature $23°CL3C

Humidity : 35 %RH 1 20 %RH

Baromelric Pressure : 1013 hPax 10 hPa
Received Dale

+ 11 January 2024

Calibration Date 30 January 2024

Certificate No : 24-AFM-023

Request No : Req-2024-0095

Sensor Model @ -

Sensor Serial Number : -

Calibration Procedure @ In-house method CP-AFM-01 by Comparison techmque with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Callbration
Air Flow Mcter Gilibrator 3 Low {low 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024

Temperature meter © GTIt 08000057 Qrebom 27 February 2024
Pressure mcter CPG2400 41000KDU/651882 TPA 9 Navember 2024

Traceability :
This Centificate is traceable 1o SI Unil through Scnsidyne AZLA Accreditation No. 3943.01
Note :

The reported uncerainty 1s bascd on stondard uncertamty multiplied by the Coverage Factor k = 2, providing a level of confidence

approximalely 95 %

Callbration By : e

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By : M 37

Mr. Pacit Mathavoin
Calibration Engineer Supervisor

Issuc Date : 30 Junuary 2024

The resulls related only (o the ilem calibraled. The cerlificaie shall not be reproduced except in Tull, without written approval of the Innovanve Instrument Co., 1ad.

FM-708-AFM-01 Rev.01 Issue date 25/01/24

INNOVATIVE INSTRUMENT CALIBRATION | AB
INNOVATIVE INSTRUNENT COLLTDOHEAD OLRCT
T NMOO LU SOLSUNTINAKORN 11 TAMBON HANG KA,

AMPHUE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAIL AND

FEL: (66)0-2116-5800-1 FAN-166I0-2116-7 140

Heara
DITED

uIIn BuTun AW Buswjarus e AC €
CALIBRATION LABORATONY
AC-2961

Page 2/2

Result of Calibratlon : Without Adjustment

Certificate No : 24-AFM-023

Request No : Rey-2024-0095

Temperature Pressure STD uuc Error Uncertainty

(nC) (kPa) (ee/min) (ce/min) (cc/min) (ce/min)

* 24.80 101.23 0 0.00 1.0000 0.0058
24.40 10008 50 49.629 -0.4 33
24.40 10116 100 100.71 "7 28
24.30 100,13 200 198.30 =17 5.6
24.30 Lo 100 298.14 -1.9 R4
24.40 101,06 400 397.45 -3 n
24,20 101.00 500 496.93 -3.1 7.0

Note STD: Standard UUC : Unil Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperalure condition

- Flow Rale was correcied for non-standard operating condition by using equation :

Qme:\s = Qrefx

P = Absolute Pressure

where Q= Flow Rale

Mcas = Mcasurement Condition

* Indicales non aceredited

Pres Tueas

Pres Tres

T = Absolute Temperature

ref = Standard Condition

End of Certifleate

I'he results related only to the item calibrated. The certificate shall not be repraduced except in full, without writien approval of the Innovative Instrument Co.. Lid

FM-708-AFM-01 Rev.01 Issue date 25/01/24



INNOVATIVIEE INSTRUMENT CALIBRATION | AR
INNOVATIVEINSTRUMENT COLT T 1EAD orrice.

T1WAMOO A SOILNUNTINAKORN 11 TANMBON BANG KA) O,

’IIJHIII

AMPHOE BANG PHITSANMUT PRAKAN PROVING B ID540 THAL AND

THE: t06)0-2116-5560- | FAN:166)0-2] 16-7140

CALIBRATION LABORATORY
AC-2951

Page 1/2

Certificate of Calibration

Certificute No : 24-AFM-022

Request No : Reg-2024-0094

Customer
Name . Eastern Thai Consulting 1992 Co., Lid
Address 683 Mao |1, Sukhapibam & Rd., Nongkham, Srirucha, Chonburi

20230
Unit Under Calibration Details

Measurement ltem : Primary Flow Calibrator

Manufacturer © MesaLabs
Model : Defender 510-M
Serial Number D 207510

D -

Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details

Temperalure $23°C+£3°C
Humidity : 55 %RH £20 %RH
Barometric Pressure © 1013 hPa £ 10 hPa
Received Dale + 11 January 2024
Calibration Date ¢ 30 January 2024

Calibralion Procedure

Sensor Model : -

Sensor Serial Number: -

: In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

INNOVATIVE INS TRUNMENT CA) IBRATION | AR
INNOVATIVE INSTRUNINT €03 0 [ ADOrFICE

TR MO0 TUSOLSUNTINARORN 1) FAMDON BANG KAFO.

AMPHOE BANG PHITSANU T PRARAN PRONVINCE 10840 THAI AND

IV 6600-2116-58800-1 FAN LOOID-211G-7 )30

U buTunifinl Buauguus $1da

ANE Hiaive
ACCREDITCD

i Foave

CALIDRATIOM LADORATONY
AC-2961

Page 2/2

Certificate No : 24-AFM-022

Request No : Req-2024-0094

Result of Calibration : Withou Adjustment

Temperature Pressure 5TD vuc Error Uncertainty
("C) (kl*a) {cc/min) (ce/min) (ce/min) (ce/min)
* 24.80 101.23 0 0.00 0.0000 0.0058
24.70 101,58 101 101.48 0.5 28
24.80 101.50 200 2M.14 i1 5.6
24.70 101.50 500 503.87 39 7.1
24 30 101.50 1on3 10101 7 14
24.70 101.60 2002 2014.6 K] 29
24.60 101.23 2995 3m7.6 13 43
24.60 101.65 4027 4007.5 19 57
24.50 101.70 5035 sy =24 72
Nate STD : Standard UUC : Unit Under Calibration
- UUC Reference Condition : At almospheric pressure and room lemperature condition
- Flow Raltc was correcied for non-standard operaling condition by using equation :
Prer Theas
Qmens Flref X — X ——
Pres Tret

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low Now 18501010006 Sensidync 12 July 2024
Air Flow Meter Gilibrator 3 Stndard Now 19031011003 Sensidyne 12 July 2024
Temperature meter GT Ul 08000057 Qrebom 27 February 2024
Pressurc meler CPG2400 41000KDU/65 1882 TPA 9 November 2024—

Traceability :
This Certificate is traccabic to SI Unit through Scnsidyne A2LA Acereditation No. 3943.01
Note :

The reported uncertainty is based on standard uncertainty mulliplied by the Coverage Factor k =

approximulely 95 %.

Calibration By : Y

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

2, providing a level of confidence

R

Mr. Pacit Mathavom

Calibration Engincer Supervisor

30 lanuary 2024

Ihe results redated only 10 The ilem calibrated. The cerificate shali not be reproduced except in full. without writien approval of e Innavative Instrument Cu, Ld.

FM-70B-AFM-01 Rev.01 issue date 25/01/24

where

Q Flow Rale

P = Absolute Pressure

Meas = Measurement Condition

T = Absolute Temperalure

ref Standnvd Condition

* Indreales non aceredited

End of Certificate

o,

e i

T'he results relaied wnly o (e 1tem calibrated, |he certificate shall not be repraduced except m full. without wiilien approval of the Innovative Insieument Co Ll

FM-708-AFM-01 Rev 01 Issue date 25/01/24



THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737



1I|ll
ASIA MEDICAL AND D

A\\
A R AGRICULTURAL LABORATORY 3 3
M A C AND RESEARCH CENTER ‘-ﬁ,\-__.—//’é
NS
el

NSC-TISI-TIS17025
CALIBRATION 0152

Page 10of 2
23-055203
23-21440-001

CERTIFICATE OF CALIBRATION

Certificate No. :

Sample Code :

Customer EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration Asia Medical and Agricultural Laboratory and Research Center Public Company Limiled

(Calibration laboratory)

Digital therma-hygrometer

Equipment
Manufacturer : testo Model . 60B-H1
Serial No. 45106737 1D No. . LABE 09/7
Date of Receipt 25 May 2023 Date of Calibration 29 May 2023
Condition of Calibration

1. Environment 11  Ambient temperature . 230 °c+ 3.0 °C

1.2 Relative humidity . 550 % + 150 %
2. Calibration method

se method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber.

2.1 In-hou
2.2 The calibration by comparison unit under calibration {UUC) to the thermometer standard / chilled mirror hygrometer in

a chamber at the controlied temperature / relative humidity.

3. Reference standard instrument

Instrument Model 1D No. Certificate No. Due Date

3.1 Chilled Mirror Optidew Vision LB-DP-02 & LB-DP-02 {DP) TH-0157-22 05 December 2023

3.2 Digital Thermometer Optidew Vision LB-DP-02 & LB-DP-02 (Temp.} 23-014916 12 February 2024
34972A LB-DA-0O7 with RTD-89 22-095535 06 September 2023

3.3 Digital Thermometer
4. This certificate is traceable to the international system of unit (Si Unit).

41 Instrument No. 3.1 through National Institute of Metrology (Thailand).

4.2 Instrument No, 3.2 and 3.3 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item  : Normal

Calibrated by Miss Pornsuda Lohabal Approved by (Mr . Somchai Neampunt)

Signed for Director

Scientist
Issue date 31 May 2023
The arelora bability of ly 95% ;é \)',l\— A%
te a5 shewn on date and place of calibraton ooyt s

The calibration result 15 apphed only to the above calibeated nem and was lound accural

granted by the Tha Laboratory Accreditation sehime which has assessed the measurement capabidity of the

1o the unit of measurement reahzed al the corresponding natianal standards laboralery This cerlificate may nol be
enter Public Company Limied (AMARC)
CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

Fllmctive Date IR0

Thaes Carnlicate 18 issued in wath the ol
Iaboratory and s traceatility 1o recognized national Mandards and
rpuoduced other than in lull exceot with thie piior wiitien appeoval of the Asia Medical and Ags

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422
FAY 02-516-6949

Phlabphla, Wang Thonglang, Bangkok 10310
P Rew

I Laboratedry and

AMARC

Results of Calibration

Temperature measurement

SeaNsao
RAL LABO
AND RESEARCH CEN'IBEP;'-‘II—ORY

\n\up:,,‘!

”,
f:,

“'-‘______,/

N

‘)"“"ll Iu\n‘\

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

)6

i

"f g

NSC-TISI-TIS17025
CALIBRATION 0152

Page 2of2

23-055203
23-21440-001

Resolution 01 °C
Range 0 ° to SO °C
Calibration Average of standard reading Unit under calibration E ded
- xpande
point Controlled humidity Temperature Average reading Correction value un:ertaint
°c %RH oG °c °c o '
20 50 20.00 20.0 0.00 £ 0.3C9
fﬁ 50 25.02 25 - 0.08 + 0.39
30 50 30.00 30.0 0.00 + 0.39
Humidity measurement =
Resolution 03  %RH
Range 10 %RH to 95 %RH
Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity Average reading Carrection value uncertainty
%RH °c %RH %RH %RH %RH
45 25.00 45.18 53.5 - 8.32 +13
60 25.00 60.03 68.3 - 8.27 + 15
75 25.00 75.20 83.2 - 8.00 217
Nates |

- Calibration results without adjustment,

The result uncertainty of

U is staled as the standard uncertainty of measuremen m ed by the cover;
i rlaint: g ent muliiplied by the
\o a coverage probability of approximalely 95% The standard uncertainty of r

n with UKAS M3003

- End of Report -

age factor k. which lor a normal disinbutlon corraspands

361 Soi Ladprac 122, Ladiwao Road
Phlabphla, Wang Thonglang, Bangkak 10310

FM CLIA

516-2422
FAX 07-516.6949

COMTACT@AMARC.CO.TH
WWW.AMARC.CO TH



UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD



{ o€ } Bara Scisnaific Uo., Ll \ /
\\ e / 268 U Chu Liang Building Floor? Rama4 Road A <
S Silom Bangrak Bangkok Thailand 10500 o m_,}\‘ ==l LTTE
=<y Tel : §2-53243C0 Fax : 02-6375496-7 R d B - g 23
q . b 3 N
Bara Scientific www.barescientific.com ik NSC-TISITIS 17025 'azﬁ"ﬁggﬁ{z‘t‘lflc N T ron vn
CALBRATON 3HY

on Cerhificate of Calibration

rafi

Certificate of

Certificate No. BSCC-UV-152/23 Number of Page(s) 20f3
Number of Page(s) 10f3
Certificate No. BSCC-UV-152/23
Equipment UV/Vis Spectrophotometer Calibration Results:
Model UVv-1800
Manufacturer Shimadzu 1.\Wavelength Accuracy
Serial No. A11635101643 CD -
© 1D No. N/A Cenified uyc (nm) Error (nm) Uncertainty (xnm)
Date of receipt 25 April 2023 Wavelength (nm)
Date of calibration 25 April 2023 287.71 287.65 -0.06 0.18
Date of issue 27 April 2023 445,82 445,80 -0.02 0.18
536.52 536.35 -0.17 0.18
Customer name Eastern Thai Consulting 1992 Co.,Ltd ! 741.02 740.99 -0.03 0.18
Address 683 Moo 11, Sukkhaphibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230 L 87941 B7027 0.4 018
Temperature (22.4-23.1) °C (On site)
Humidity (44.5-45.2) %RH (On site)
Equipment condition Good Operation
2.Photometric Accuracy (UV)
Calibration Location Analysis Department
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01 Wavelength I Certified .
: UUC (A) Error (A) Uncertainty (+A)
Traceability Wavelength Accuracy is traceable to certificate No. 94780 and 94775 {nm) I Aisorianics (A)
Photometric Accuracy is traceable to certificate No. 94808 and 100147 235 H 0.0000 0.0000 0.0000 010075
Stray Light is iraceable lo cerlificate No. 94791 0.7311 0.7313 0.0002 0.0075
The above certificate are traceble to SI unit through Starna Scientific Ltd. 257 CNR CNR CNR CNR
(UKAS accredited calibration laboratory NO. 0659) CNR CNR CNR CNR
f
Calibrated by Mr.Pannaphong Phanmekakul { 313 CNR EGINT CNR s
CNR CNR CNR CNR
[ 350 | 0.0000 0.0000 0.0000 0.0075
0.6306 0.6314 0.0008 0.0075

Approved by

(i? )
o

*CNR = Customer not request

Vir.Kanchit Choothep
Technical Manager

The above resulls are valid excluswely for Lhe calibrated item(s) as mention in 1his reporl /
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not b

PRI e cept = full. withoul wailten approval of the Bara Scientific Co |, Lld
excant in full. without written appraval of the Bara Scientific Co., Ltd sCep Pl 2 ara o

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



s Sclentific Co., Lid,
b Liang Bullding Floor? Ramad Road

260 1
L Siom Bangrak Bangkok Thailand 10500

L el : 02-8324300 Fax : 02-5375496-7
Bara Scientific www.barascientlfic.com

So'etan of Suzcoss

TISH
e e s

Certificate of Calibration
Certificate No. BSCC-UV-152/23 Number of Page(s) 3of3
Calibration Results:

3.Photometric Accuracy (Visible)

Wa‘(':':;'gth Abs::;:ﬁi: i uuC (4) Error (a) Uncertainty (+4) —’
’ 0.0000 0.0000 0.0000 0.0042
: 4200 0.5488 0.5508 0.0020 0.0042
. 0.7527 0.7535 0.0008 0.0042
1.0756 1.0758 0.0002 0.0042
0.0000 0.0000 0.0000 0.0042
o 0.5391 0.5406 0.0015 0.0042
' 0.7355 0.7360 0.0005 0.0042
[l 1.0509 1.0501 -0.0008 0.0042
CNR CNR CNR CNR
465.0 CNR CNR CNR CNR
CNR ChR CNR CNR
! CNR ChR CNR CNR
,_ 0.0000 0.0000 0.0000 0.0042
| saes 0.5045 0.5044 -0.0001 0.0042
0.6884 0.6885 0.0001 00042
] 0.9816 0.9808 -0.0008 0.0042
CNR CNR CNR CNR
' 580.0 CNR CNR CNR CNR
CNR GNR CNR CNR
Ji CNR ChR CNR CNR
' 0.0000 0.0000 0.0000 0.0042
| a0 0.5183 0.5178 -0.0005 0.0042
. 0.6864 0.6868 0.0004 0.0042
L 0.9747 0.9739 -0.0008 0.0042

CNR = Customer not request

4.Stray Light*
. Standard Unit Under Calibration{Uuc)
I_ cut-off wavelenght (nmy) Wavelength (nm) Transmission (%T) Absorbance (A)
i 200.75+0.11nm | 200.72 0.9630 2.0164

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is gieater than 2.00A
“Stray Light not NSC-ONSC Accredited,

The measurement uncertainty is base on a standard uncertainly multiplied by a coverage facior k=2 providing a level of confidence of approximately 95%

End of Certificate**

The above rasulis sre valid axciusively for lhe calibrated iter(s) as mention in this repor c.c_-;!m..
ACveris ng the report | Cerlificale and publinty of the rasuits are prohitiied and alsa shall nfit s f2po
aucentin lull wathout written approval of he Bara Sriuntific Co., ILld

FM-UV-708-02 Rev N1 (23m1//7



SOUND LEVEL CALIBRATOR
MODEL : NC-75
SERIAL No. : 34802645



SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

a4y bitel

CALIBRATION LABORATORY CAFIBRATION LABORATOHY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd_Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 Cert. No. : ACC23037
Tel.0-2435-8800° Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0354 Job No. : VC66AC0097
Pages : 20f3
Cert. No. : ACC23037 )
Calibration Procedure : CP-AC-03
Pages : 1of3

Calibration Certificate

Calibration Method :
Equipment : SOUND CALIBRATOR This equipment was calibrated by based an 1EC-60942-20
Manufacturer : RION NG The sound pressure level, frequency and total distortion of’ ' (l using the reference
Model : NC-75 microphoge. 1 N
Serial No.: 34802645
ID No.: -
Condition of this reqult of calibration :
1. Reference Standard ostruments :

Condition As Found : GOOD Instrument Miodel Serial No,

‘Waveforn Generator 33511B MY52302742
Customer ; EASTERN THAI CONSULTING 1992 CO., LTD gﬁ' m’m""‘::: ;zzziﬁ ﬁzgzgzg: i

;?)};zgm mﬁgﬁiﬁiﬁ?oﬁgo ! D@‘ﬂmmeier 33461A MY60024273 EEL.BP 31/0

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495

Audio Anslyzer AVR-3360A  V744B6069
Location: . - ) 3
Ambient Temiperature : (23.0+3) °C 2. This result of calibretion was found accurate as shown on date and place of calib: led item only.
Pressure ; (1013 £3 ) kPa 3. This certificate is tracesble to the international system of unit maintained at ;'
Relative Humidity ; (500 £20) % 3.1 Nationsl Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technologi

Received Date : 06 SEPTEMBER 2023
Calibration Date : 12 OCTOBER 2023
Date of Issue : 16 OCTOBER 20

Calibrated by :

Approved by : 4 %
< 1, (-p T
( Thanakul Petchurai )
This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced e _/ i )t ”
) ] . . i } 2
other than in full, except with the prior written approval of the head of Calibration Laboratory. o 5 i .

p— d
: > i £ )
L) 2N
QF-T812-04-04-020664 QF-TS12-04-04-020664



SITHIPORN: SITHIPORN ASSOCIATES CO.LTD.
ki ST (8 & CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23037
Job No. : VC66AC0097
Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured ce
pressure level value valuz
(dB) (dB) (dB)
9 93.94 -0.06 0.1
2, Frequency
Specified Measured Deviated
Frequency value value Uncertainty
(Hz) (Hz) (%) (%)
1000 1000.0 0.0 0.1

3. Total distortion

Measured value ( % ) i )
024 0.

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

QF-TS12-04-04-020664



SOUND LEVEL METER
MODEL :  CR:172A

SERIAL No. : G301638



QTISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-67/0251

Submitted by
Address

Calibrated at

MTC No. EEL. BP. 8/0267

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co., Ltd.

: 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230

 Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industiial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Cirrus Relative Humidity (50 +15) %
Model :CR:172A Ambient Pressure :(101.325+1.5) kPa
Serial No. 1 G301638

Microphone : MK216 No.412753E

Preamplifier : 10402F

Standards used :

—

. Band Pass Filter Wavetek 752A S/N 90010494,

2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

3. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

6. Digital Multimeter Fluke 8520A S/N 4985007.

[o IS |

Date of Receipt

Date of Calibration

: 5 Feb. 2024
: 1 Mar. 2024

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

. Multifunction Acoustic Calibrator Briiel&Kjaer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358

SR

e NSC-TISI-TIS 17025
3<TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251 MTC No. EEL. BP. 8/0267

9. Power Amplificr Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 - Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

This instrument has been calibrated against standards matntained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International Systern of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 1 Mar. 2024

- r.'_‘\ }
5 R T

—, %

L

The results relate only to the items tested/calibrated or vatue 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,

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang.
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 900C

Fax. (66) 0 2577 9009

E-mail : rumpaidtistr or th Website:www tistr.or.th

Offlce/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. {66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mic@tistr.or.th

FM.BL.MTC.002 Rev./
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

FM.BL.MTC.002 Rev.
Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khtong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

€-mail : rumpai@tistr.or.th Website:www.tistr.or.th

Office/Laboratory Office

Soi 1C, Bangpoo Industrial Estate, Sukhumwit Road, 196 Phahonyothin Road, Chatuchak, Bangkck 10900,
Amphoe tiuang, Changwat Samutprakan 10280, Thalland ~ Thaitand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) O 2579 1121-30 ext. 5219, 5225, 5217

Fax, (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mai : mic@tistr.or.th F-mait = sumaleearicir ar th
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NSC-TISI-TIS 17025
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

1. Absolute Sensitivity

MTC No. EEL. BP. 8/0267

Reference Acoustic

Measured value (dB)

Deviation Acceptance

Signal (dB)

Before adjust| After adjust| value(dB) | limit class 2(+dB)

Uncertainty | Maximum-permitted uncertainty

(+dB)

ot measurement (+dB)

93.70 93.6

93.7 0.0 1.0

N/'A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 93.7 dB.

2. Self-generated noise

2.1 Normal test

TISTR

NSC-TISI-T1S 17025
CALIBRATION 0037

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
19.8 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight | under-range " N/A
C-Weight 17.2 0.10 N/A

Flat 28.6 0.10 N/A

Note: The under-range means that the indicator cannot display for setting the range of 20-140 dB.

Date of Calibration

: 1 Mar. 2024

T

/9
Ly

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 gavernar of TISTA.

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thaitand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mall : rumpaig@tistr.or.th Website:mww . tistr.or th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66} 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BLMTC.002 Rev.:

Office

196 Phahonyothin Road, Thatuchak, Bangkak 10900,
Thailand

Tel. (66) 0 2579 1121-3C ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.cr th

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251 MTC No. EEL. BP. 8/0267
3. Acoustical signal test of frequency weightings
Frequency Deviation from frequency response curve(dB) Acceptance limit | Uncertainty Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurcment (+dB)
125 0.7 0.5 0.5 1.5 0.45 0.6
1000 -04 -0.3 -0.3 1.0 0.45 0.6
8 000 -2.8 -2.7 -2.4 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
—
Frequency | Deviation from frequency response curve(dB) Acceptance limit | Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.5 0.0 0.1 2.0 0.20 0.6
125 0.3 0.0 0.0 1.5 0.20 0.6
250 0.2 0.0 0.1 1.5 0.20 0.6
500 0.1 0.0 -0.1 L5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.1 0.0 0.0 2.0 0.20 0.6
4000 -0.3 -0.2 0.0 3.0 0.20 0.6
8000 -0.5 -0.3 -0.1 5.0 0.20 0.7
Date of Calibration : | Mar. 2024

P
DB
VUJ;

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.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 5009

F-mail « riimnaistictr Arth Waheitnasasass Febr ~e b

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165

€ il o rmbme b ik

FM.BL.MTC.002 Rev.:

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {56) 0 2579 8592
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Request No. 21-67/0251

5. Long-term stability

MTC No. EEL. BP. 8/0267

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) valuc (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
e —cm— .
g e tw
Date of Calibration : 1 Mar. 2024 (5) é’;);t'_/ 1 (509
— “H-./ ) s
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The results relate only to the items tested/calibrzted or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thalland

Tel. (66) Q 2577 900C

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or th Website:www tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BL.MTC.C02 Rev./

Office

196 Phahonyothin Road, Chatuchak. Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

MTC No. EEL. BP. 8/0267

7. Level linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
138 138.0 0.0 1.1 0.30 0.3
134 134.0 0.0 1.1 0.30 0.3
129 129.0 0.0 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 03
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 83.9 -0.1 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 -0.1 1.1 0.30 0.3
59 58.9 -0.1 1.1 0.30 03
54 53.9 -0.1 i 0.30 0.3
Date of Calibration : 1 Mar. 2024

4 o e+ "'—"'-\r_ .
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é _X 6/9
éi ot
Ny

The results relate only to the itemns 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.LMTC.00Z Rev.t

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. {66} 0 2577 900C

Fax. (66) 0 2577 9009

E-rnail : rumpai@tistr or.th Website:wwy tistr.or th

Office/Laboratory

Soi 1C. Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thaland
Tel {66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mic@tistr.or.th

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 8592

T-mai : sumalee@istiie
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Request No. 21-67/0251

MTC No. EEL. BP. 8/0267

7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-penmitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

49 48.9 -0.1 1.1 0.30 0.3

44 439 -0.1 1.1 0.30 0.3

39 389 -0.1 1.1 0.30 03

34 33.9 -0.1 1.1 0.30 0.3

29 28.9 -0.1 1.1 0.30 0.3

28 28.0 0.0 1.1 0.30 0.3

27 27.0 0.0 1.1 0.30 0.3

26 259 -0.1 1.1 0.30 0.3

25 25.0 0.0 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of ineasurement (+dB)
20-140 94.0 94.0 0.0 1.1 0.30 0.3
V. i
o Cf V)i o2/
Date of Calibration : 1 Mar. 2024 - A\ tl /9
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Request No. 21-67/0251

MTC No. EEL. BP. 8/0267

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Hinge Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
20-140 25 25.0 0.0 1.1 0.30 0.3
9. Tone burst response
Time Toncburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) |  (+dB) of measurement (+dB)
200 136.0 0.0 +1.0 0.20 0.3
Fast 2 118.8 -0.2 +1.0; -2.5 0.20 0.3
0.25 109.8 -0.2 +1.5;-5.0 0.20 0.3
200 129.5 -0.1 +1.0 0.20 0.3
Slow
2 109.9 -0.1 +1.0;-5.0 0.20 0.3
200 130.0 0.0 +1.0 0.20 0.3
SEL 2 110.0 0.0 +1.0; -2.5 0.20 0.3
0.25 100.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 1 Mar. 2024
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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.
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

10. Peak C sound level

MTC No. EEL. BP. 8/0267

Number of cycles in | Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | valuc (dB) |value (dB)|limit class 2(xdB)|  (+dB) of measurement (£dB)
Complete cycle 135.4 135.6 0.2 3.0 0.20 0.3s
Positive half cycle 134.4 134.3 -0.1 2.0 0.20 0.35
Negative half cycle 134.4 134.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)| (+dB) of measurement (+dB)
133.6 138.6 0.0 1.5 0.20 0.25
12. High-level stability
. Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
e value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0

Calibrated by :

(Mr, Wittawat Supanich)

Date of Calibration

Date of Issue

: 1 Mar, 2024
: 4 Mar. 2024

Industrial Metrology and Testing Service Centre

End of Certificate

Ref : 2011267020500502003

o P
\ i
-

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 untess written permission is obtained from the governor of TISTR,

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 900C
Fax. (66) 0 2577 9009

F-mail « mimnaidtictr ar th Wehsite www tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amnphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-marl : mtc@tistr.or.th

FM.BL.MTC.002 Rev.
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2579 8592
E-mail : sumalee@tistr.or.th
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CALIBRATION LABORATORY

451-451/1 Sirlnthorn Rd. Bangbumru, Bangpiud Bangkok 10700 THAILAND.
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NSC-TISI-TIS 17025

CALIBRATION 0394
Cert. No. : ACL23376
Pages : 1of9

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

RION

NL-21/ Microphone UC-52 / Preamplifier NH-21
00443358/ 177386 / 34627

GOOD

EASTERN THAI CONSULTING 1992 CO., LTD.
SAHA GROUP INDUSTRIAL PARK, 683 MQO 11,
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

(23.0 £3) °C
(1013 +3) kPa
(50.0 £20 ) %

07 OCTOBER 2023
11 -12 DECEMBER 2023
12 DECEMBER 2023

Nathakorn Pisutpaisan

7 R

( Thanakul Petchurai )

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 Laborator

QF-TS12-04-04-020664

—

SITHIPORN SITHIPORN ASSOCIATES CO.LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-02

Calibration Method :

Cert. No. : ACL23376

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

+ VC67AC0021
1 20f9

For tests results of each iterns 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.
Waveform Generator 33210A MY48017076
Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495

Ce ()
EF-0009-23
EF-0010-23

EEL.BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

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).

QF-TS$12-04-04-020664
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SITHIPORN SITHIPORN ASSOCIATES CO.,LTD. >ITHIPORN. SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23376 Cert. No. : ACL23376
Job No. : VC6§7AC0021 Job No. : VC67AC0021
Pages : 3of9 Pages : 40f9
Summary of Measurement Result : Result of calibration ;
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter Pass | Fail @8 uncertainty of Acoustic Signal Value Deviafion Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity v 0.2 N/A 93.9 (93.98) 939 0.0 +0.3
2. Self-generated noise v - 02 N/A
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz v - 0.3 0.6 2.1 Normal test
1000 Hz v’ - 0.3 0.6
Measured Value
8000 Hz v 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 22.9
For 10 Hz to 4 kHz v 03 0.6
For >4 kHzto 10 kHz ¥ 0.3 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz - 5 1.0 Frequency Measured value
5. Frequency and tirrhxe weightings at 1 kHz v 0.2 0.2 Weighting (dB)
6. Long - term stability v - 0.1 0.1
— A - weight 214
7. Level linearity on the reference level range v - 0.2 0.3 -
Sh e g Va C - weight ’ 20.9
8. Level linearity including the level range control v = 0.2 0.3 - pooe
al y
9. Tone burst response v - 02 0.3
10. Peak C sound level v 0.2 0.35 . | "
3 ti ignal test ighti
ovei it 7 = B T coustical signal tests of frequency weightings
= = Meter free-field acoustic response at a level of 84 dB
12. High level stability v - 0.1 0.1
Frequency Deviation from various frequency weighting response curve (dB)
Note : Pass/Fail evaluation for each parameter, (Hz) Flat C-weight A-weight Accep t.ame
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement. Limits
125 0.3 0.3 0.3 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.0 -0.9 -0.9 +5.0

o AT

QF-TS12-04-04-020664 QF-TS12-04-04-020664




SITHI PO RN, SITHIPORN ASSOCIATES CO,LTD.

. Ve
Lerc T L Bl

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23376
Job No. : VC67AC0021

Pages : Sof9
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) Acceptance
Flat C-weight A-weight
Limits
63 -0.2 -0.1 0.0 *2.0
125 -0.1 0.0 -0.1 *1.5
250 -0.1 0.0 -0.1 *1.5
500 -0.1 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.2 0.1 +2.0
4000 0.1 0.1 0.1 +3.0
8000 0.0 0.3 0.3 +5.0
S. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.1 0.1 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits i
Weighting (dB) (dB) (dB) (dB) TESAN
A - weight 94.0 94.0 0.0 +03 “':—/é

QF-TS12-04-04-020664

P,

SITHI PORN SITHIPORN ASSOCIATES CO,LTD.

HEY

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 134.9 -0.1 +1.1
134.0 133.9 -0.1 +1.1
133.0 132.9 -0.1 *1.1
132.0 131.9 -0.1 +1.1
131.0 130.9 -0.1 +1.1
129.0 128.9 -0.1 +1.1
124.0 123.9 -0.1 +1.1
119.0 118.9 0.1 +1.1
114.0 113.9 -0.1 + 1.1
109.0 108.9 -0.1 +1.1
104.0 103.9 -0.1 +1.1
99.0 98.9 -0.1 +1.1
94.0 94.0 0.0 +1.1
89.0 88.9 -0.1 +1.1
84.0 83.9 -0.1 +1.1
79.0 78.9 -0.1 +1.1
74.0 73.9 -0.1 £1.1
69.0 68.9 -0.1 +1.1
64.0 63.9 -0.1 +1.1
59.0 58.9 -0.1 +1.1
54.0 53.9 -0.1 +1.1
49.0 45.0 0.0 +1.1
44.0 43.9 0.1 +1.1
39.0 38.7 -0.3 £i1.1

Cert. No. : ACL23376

Job No. : VC67AC0021

Pages : 60of9



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. >ITHIPORN. SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY e CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23376 Cert. No. : ACL23376
Job No. : VC67AC0021 Job No. : VC67AC0021
Pages Tof9 Pages : 8of9

8. Level linearity including the level range control

10. Peak C sound level
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB} (dB) (dB) Number of cycle Anticipated Measured Deviated Acceptance
130 94.0 94,0 0.0 +0.5 in Value Value, Lepeak Value Limits
120 94.0 94.1 0.1 £0.5 test signal (dB) (dB) (dB) (dB)
110 94.0 94.1 01 £0.5 Continuous 133.0 133.0 0.0 £3.0
100 94.0 94,1 0.1 +0.5 One 136.4 136.3 -0.1 +3.0
90 94.0 94.1 0.1 0.5 '
o Number of cycle Anticipated Measured Deviated Acceptance
Level linearity on each level range i
= = in Value Value Value Limits
Anticipated Measured Deviated Acceptance .
Range Value Value Value Limits fest signal (dB) (dB) (dBY d8)
(dB) (dB) (dB) (dB) Continuous 133.0 133.0 0.0 +2.0
130 43.0 43.0 0.0 0.5 Positive half cycle 1354 135.1 -0.3 +2.0
120 33.0 33.0 0.0 +0.5 Negative half cycle 135.4 135.1 -0.3 +2.0
9. Tone burst response
11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) Measured value ( dB ) Deviated Acceptance
0.25 1 108.0 107.9 0.1 15,50 Positive Negative Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-25 l — () (dB)
-half -hal
200 800 134,0 134.0 0.0 +1.0 SL s g e aee
2 8 108.0 108.0 0.0 1.5;-5.0 89.4 89.3 -0.1 +1.5
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 g 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0

QF-T812-04-04-020664 QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23376

Job No. : VC67AC0021
Pages : 9of9
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (aB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

CoPY

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

SIT H IPORN SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwsithiphorn.com ~ CALIBRATION 0394 Cert. No. : ACL23241
Cert. No. : ACL23241 JobNo. : VC66AC0069
Pages ¢ lof9 o Pages : 20f9

. . . Calibration Procedure : CP-AC-02
Calibration Certificate

Calibration Method :

Equipment : SOUND LEVEL METER ) .
Manufacturer : RION This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
NTotlale NL-21/ Microphone UC-52 / Preamplifier NH-21 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
: Standard Instruments.
Serial No.: 00310456 / 153489/ 34625 )
e For tests results of each items were made by observation of each Instruments display. and also with SLM's display.
0.: :
Condition of this result of calibration :
L. Reference Standard Instruments :
Condition As Found : GOOD
Instrument Model Serial No. Cert. No. Due Date
Coftomer: EASTERNFTANCONSTTNGH T -0 Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
* 5 GROUP INDUSTRIAL PARK. 683 I’VIOO B Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
NONGKHAM. SIRACHA. CHONBURI 20230 THAILAND. Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 03-FEB-24
Location : , Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Ambient Temperature : (230 £3) °C Measuring Amplifier NA-42KAT 34560495 AA-300223  14-FEB-24
Pressure : (1013 £3) kPa ) o
Relative Humidity : (50,0420 % 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 :
Received Date : 28 JUNE 2023 3.1 National Institute of Metrology (Thailand).
Calibration Date : 2426 TULY 2023 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Date of Issue : 02 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 / @/

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduccd C :y r >,
other than in full, except with the prior written approval of the head of Calibration u@/ 3\\%‘?_/ : ' E g . -

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

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No.
Job No.
Pages

+ ACL23241
: VC66AC0069
: 3of0

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

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 03 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 - 1.0
5. Frequency and time weightings at 1 kHz v 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 4 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peuk 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

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664

oY

> Al

1. Absolute sensitivity

Cert. No.

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

(dB)

Measured Value

2215

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

Frequency Measured value
Weighting (dB)
A - weight 21.7
C - weight 224
Flat 25.2
3. Acoustical signal tests of frequency weightings
Meler free-field acoustic response al a level of 84 dB

: ACL23241
: VC66AC0069
: 40f9

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight |  A-weight Acceptance
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.8 -0.7 -0.7 +5.0

QF-TS12-04-04-020664




SITHIPORN. SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL23241
Job No. : VC66AC0069
Pages : S5of9

Cert, No. : ACL23241
Job No. : VC66AC0069
Pages : Gof9 |

4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range i

Weighting network response with relative lo | kHz.

Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance |
(Hz) - Coweight A-weight Acc.ept.ance Value Value Value Limits !

Limits (dB) (dB) (dB) (dB)
63 -0.2 -0.1 -0.1 +2.0 134.0 1339 -0.1 +1.]1
125 -0.1 -0.1 -0.1 +1.5 133.0 1329 -0.1 +1.1
250 -0.1 -0.1 -0.1 1.5 132.0 131.9 -0.1 +1.1
500 -0.1 0.0 -0.1 1.5 131.0 130.9 -0.1 +1.1
1000 0.0 0.0 0.0 +1.0 129.0 128.9 -0.1 +1.1
2000 0.1 0.1 0.0 £2,0 124.0 1239 -0.1 +1.1
4000 0.1 0.1 0.0 £3.0 119.0 118.9 0.1 £1.1
8000 0.1 0.2 0.2 +5.0 114.0 113.9 -0.1 +1.1
109.0 108.9 -0.1 +1.1
5. Frequency and time weightings at 1 kHz 1040 s atl =L
5.1 Frequency weightings at 1 kHz 220 282 2 -
94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 29.0 89.0 0.0 +1.1
Frequency Value Value Value Limits 34.0 84.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 79.0 79.0 0.0 +11
A - weight 94.0 94.0 0.0 +0.2 74.0 74.0 0.0 +1.1
C - weight 94.0 94.0 0.0 +0.2 69.0 69.0 0.0 +1.1
Flat 94.0 94.0 0.0 +0.2 64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
5.2 Time weighting at 1 kHz 54.0 54.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 49.0 49.0 0.0 +1.1
Frequency Value Value Value Limits 44.0 43.9 -0.1 +1.1
Weighting (dB) (dB) (dB) (dB) 39.0 38.7 0.3 +1.1

Fast 94.0 94.0 0.0 +0.1

Slow 94.0 94.0 0.0 +0.1

Leq 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display Deviated Acceptance

Frequency at initial at final Value Limits LR r— :
Weighting (dB) (dB) (dB) (dB). ,_ Py 13 ( End
: 7)) ; A -
94.0 0.0 +0.3 ‘- Sy

A - weight 94.0 T :w’

QF-TS12-04-04-020664 w‘_’ QF-TS12-04-04-020664
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SITHIPORN  SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO.,LTD.
R CALIBRATION LABORATORY A CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23241 Cert. No. : ACL23241

@ !

JOBNGh f HECOACN06Y Job No. : VC66AC0069
Pages 7 of9 Pages : 8of9
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance 10. Peak C sound tevel
Range Value Value Value Limits
(dB) (dB) (dB) (dB) Number of cycle Anticipated Measured Deviated Acceptance
g . X +0. i
130 94.0 94.0 0.0 0.5 in Value Value, Lepeak Value Limits
120 94.0 94.0 0.0 £0.5 test signal (dB) (dB) (dB) (aB)
110 94.0 94.0 0.0 +0.5 Conlinuous 133.0 133.0 0.0 +3.0
100 94.0 94.0 0.0 +0.5 One 136.4 136.3 0.1 +3.0
90 94.0 94.1 0.1 +0.5
Level linearity on each level range Number of cycle Anticipated Measured Dcviated Acceptance
Anticipated Measured Deviated Acceptance in Value Value Value Limits
Range Value Value Value Limits lest signal (dB) (dB) (dB) (dB)
(dB) (dB) (dB) (dB) Continuous 133.0 133.0 0.0 +2.0
130 43.0 42.8 -0.2 0.5 Positive half cycle 135.4 135.1 -0.3 +2.0
120 33.0 33.0 0.0 +0.5
Negative half cycle 135.4 135.1 -0.3 +2.0
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance 11. Overload indication
duration, Tb Cycle Value Value Value Limits
eighting (ms) (dB) (dB) (dB) (dB) Measured value ( dB } Deviated Acceptance
0.25 1 108.0 107.9 ~0.1 1.5;-5.0
Fast 5 3 117.0 1170 0.0 10:25 Positive Negative Value Limits
200 800 134.0 134.0 0.0 +1.0 one-half cycle | one-half cycle (dB) (dB)
Siow 2 8 108.0 108.0 0.0 1.5;-5.0 89.3 892 0.1 £15
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
pr—— P :
’ £}
. il

e '<j )
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23241
Job No. : VC66AC0069
Pages t 90of9
12. High Jevel 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 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SOUND LEVEL METER
MODEL :  CR:172A

SERIAL No. : G301635



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0334

Cert. No. : ACL23305
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : CIRRUS

Model : CR:172A/ Mlctommnﬂwﬂ

Serial No.: G301635/ 4134158/ 10085F

ID No.: -

Condition As'Found : GOOD )

Customer : EASTERN THAI CONSULTING 1992 CO., LTD{
SAHA GROUP INDUSTRIAL PARK, 683 MOO 1l
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

; 4

Location : -

Ambient Temperature : (230 £3) ¢

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20 ) %

Received Date : 06 SEPTEMBER 2023

Calibration Date : 10-12 OCTOBER 2023

Date of Issue :

16 OCTOBER 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7 W‘_/ .

( Thanakul Petchurai )

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 Li abaramn/.ﬂj :

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23305
Job No. : VC66AC0097
Pages : 20f8

Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 liﬁm mm& meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of { ! mw: chamber and Reference
Standard Instrurnents.

For tests results of each items were made by.observation of each [nsmm*mwm's display.

Condition of this result of calibration :
1. Reference Standard Instroments :

Instrumeit Model Serial No. 5

Waveform Generator 33210A MY48017076 07-FEB-24
Waveform Geperator 33511B MY52302742 '

Digital Multimeter 33461A MY53220104

Digital Multimeter 33461A MY53220076

Digital Multimeter 34461A MY 60024273

Programmable Attenuator MAT-1070 62100114 §
Condensér Microphone 4180 2077900 14-FEB-24
Measuring Amplifier NA-2KAI ~ 34560495 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for ﬂﬂiw item only.
3, This certificate is fraceable to the international system of unit maintained at#

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Rmcl m

QF-TS12-04-04-020664



SITHIP:QRN: SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

R CALIBRATION LABORATORY Trreciates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23305 Cert. No. : ACL23305
Job No. : VC66AC0097 Job No. : VC66AC0097
Pages : 30f8 Pages : 40f8
Summary of Measurement Resuit : Result of calibration :
e 1. Absolute sensitivity
. Maximum-permitted Reference Measured
Parameter . uncertainty of Acoustic Signal Value
1 measurement (dB) (dB) ) ‘ (dB)
1. Absolute sensitivity v = L NA 93.9 (93.98) 94.0
2. Self-generated noise v - WN/A
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz v - 0.3 2.1 Normal test
1000 Hz 4 - 03
3000 Ha 7 03 Measured Value
4. Electrical signal tests of frequency weightings o (1?4)
For 10 Hz to 4 kHz v - 0.3 |
For>4kHz to 10 kHz v o 03 2.2 The microphone of the sound level meter was replaced by electrical signal inpt .
F.or A 10. kHZ 020 kHz = = 2 Frequency Measured value
5. Frequency and b.me weightings at 1 kHz v ) 0.2 Weighting (dB)
6. Long - term stability v H 0.1
7. Level linearity on the reference level range v - 0. i -we'fght 40
8. Level linearity including the level range control v . 0.3 S welaht 153
9. Tone burst response v 0.3 L 20
10. Peak C sound level v b 035
11. Overload indication 3 0.25 3- Acoustical signal tests of frequeacy welghtings
12. High level stability : o1 Meter free-field acoustic response at a level o ‘.
F Frequency Deviation from various fi sponse curve (dB)
Note : Pass/Fail evaluation for each parameter, (Hz) Flat C-weight Acc'ept.ance
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement. Limits
125 -0.2 -0.2 0.1 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 2.3 -2.5 -2.7 +5.0

QF-TS 12-04-04-020664 W QF-TS12-04-04-020664 W ,
7" i 7-



SITH IPORN: SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

R R

Continuation of Calibration Certificate

Cert. No. : ACL23305
Job No. : VC66ACO0097
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o | kHz
Frequency Deviation from various nse curve (dB)
R Flat C-weight 1anoe
63 0.1 0.1
125 0.0 0.1 0.3
250 0.0 0.0 0.2
500 0.0 0.0 0.1 |
1000 0.0 0.0 0.0 i
2000 0.0 0.0 -0.2
4000 0.0 -0.2 0.4 £, i 8
8000 -0.1 -0.3 0.5 5.
5. Frequency and time weightings at 1 kHz “\
5.1 Frequency weightings at 1 kHz ‘{-
Anticipated Measured Deviated 3
Frequency Value Value Valugd ’
Weighting (dB) (dB)
A - weight 94.0 94.0
C - weight 94.0 . .2
Flat 94.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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) (4B) (dB) (dB )fjé"\ sjv'
A - weight 94.0 94.0 0.0 +0.3 k \.} t,

QF-TS12-04-04-020664

- /3/@4—#*

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

associares

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL23305
Job No. : VC66AC0097
Pages : 6of8

Anticipated | Measured
Value Value
(dB) (dB)
133.0 133.0
132.0 132.0 0.0
1310 131.0 0.0 ERy
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 *1.1
119.0 119.0 0.0 *1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 - 11
99.0 99.0 0.0 +1.1
94.0 940 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 83.9 -0.1 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1
69.0 69.0 0.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 +1.1
29.0 290 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 £1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 1.1




S ITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. S IT Hi PO RN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY e CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23305 Cert. No. : ACL23305
Job No. : VC66AC0097 JobNo. : VC66AC0097
Pages Tof8 Pages : 8of8
8. Level linearity including the level range control
- M . \eeeniance 11. Overload indication
Range Value Limits Measured value ( dB )
(dB) Positive Negative
Auto 94.0 cne-half cycle | one-half cycle
84.5 845
9. Tone burst response
Time Tone burst Anticipated 12. High level stability
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB) SLM Display | SLM Display Deviated
e 1 108.0 107.9 Frequency at initial at final Value
Fast 2 8 117.0 116.9 Weighting (dB) (dB) (dB)
200 800 134.0 134.0 A - weight 137.0 137.0 0.0
Slow 2 8 108.0 108.0
200 800 127.6 127.6
0.25 1 99.0 98.9
SEL 2 8 108.0 108.0
200 200 128.0 The reported uncertainty is based on a standard uncertainty muluphed 2

or any value following calculation,providing a lavel of confidence

10. Peak C sound fevel - End of Calibration Certificate

Number of cycle Acccptance
in Value Limits
test signal ¢ (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.0 -0.4 +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 +2.0
Positive half cycle 135.4 134.3 -1.1 iZY)
Negative half cycle 135.4 134.3 1.1 \) __)Y
'36’ =k

QF-TS12-04-04-020664 Wb' QF-TS12-04-04-020664




SOUND LEVEL METER
MODEL :  CR:172A

SERIAL No. : G301661



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthomn Rd_,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphom.com ~ CAUBRATION 0394

SITH ! POR N/ SITHIPORN ASSOCIATES CO,LTD.
2labiof it €5 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23306
Pages

Calibration Certificate

Equipment : SOUND LEVEL &
Manufacturer : CIRRUS

Model : CR :172A/ Microph
Serial No.: G301661 / 412971E
ID No.: -

Condition As Found : GOOD

Castomer : EASTERN THAI CONSULTING 1992 CO., LTD: ¥
SAHA GROUP INDUSTRIAL PARK, 683 MOO 1,
NONGKHAM, SIRACHA, CHONBURI 20230

Location : B

' Ambjient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa
Relative Hnmidity : (500 £20 )

Received Date : 06 SEPTEMBE
Calibration Date : 10-12 OCTOBI

Date of Issue : 16 OCTOBER

Nathakorn Pisutpaisan

7T AL

( Thanakul Petchurai )

Calibrated by :

Approved by :

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, @ ) ) L;_J)

QF-TS12-04-04-020664

Cert. No. : ACL23306
Job No. : VC66ACO0097

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

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013
The SLM had tests to Acoustical and Electrical signal tests
Standard Instruments.

el meter (SLM).

ic chamber and Reference

Condition of this resalt of calibration :
1. Reference Standard Instruments :
Instoomment Medel

Serial No.

Waveform Generator 33210A MY48017076
Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Programmsble Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495

2. This result of calibration was found accurate as shown on date and place of calil
3. This certificate is traceable to the international system of unit maintaine
3.1 National Institute of Metrology (Thailand). G
3.2 Thailand Institute of Scientific and Technological §

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.

P SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pEzonidnEs CALIBRATION LABORATORY

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL23306 Cert. No. : ACL23306
Job No. : VC66AC0097 Job No. : VC66AC0097
Pages : 308 Pages : 40f 8

Summary of Measurement Resuit : Result of calibration :

1. Absolute sensitivity

Maximum-permitted Reference M ]
Parameter uncertainty of Acoustic Signal Value
surement (dB) (dB) (dB)
1. Absolute sensitivity v - N/A 93.9 (93.98) 94.0
2. Self-generated noise v - /A
3. Acoustical signal tests of frequency weightings 2. Self-generated molse
125 He v - 03 2.1 Normal test
1000 Hz v - 0.3
8000 Hz F N 03 Measured Value
4. Electrical signal tests of frequency weightings (lii)
For 10 Hz to 4 kHz v - 0.3
R L= 1o 10 KEz 4 = e 2.2 The microphone of the sound level meter was replaced by electrical signal input ¢
For > 10 kHz to 20 kHz - - -
Frequency Measured value
5. Frequency and time weightings at 1 kHz v - 0.2 R .
6. Long - term stability v - 0.1 Weighting (d8)
7. Level linearity on the reference level range v - 0. A - weight 14.9
8. Level linearity including the level range control v - .3 C - weight 18.2
9. Tone burst response v - 0.3 Flat 30.1
10. Peak C sound level 0.35
11. Overload indication 0.25 3. Acoustical signal tests of frequency weightings
12. High lovel stability 0.1 Meter free-field acoustic response at a level of 8
Frequency Deviation from various fi esponse curve (dB)
Note : Pass/Fail evaluation for each parameter, (Hz) Flat C-weight Acceptance
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement. Limits
125 0.1 0.1 04 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 0.4 0.2 0.1 +5.0

C Gﬁ;%ng
5 BT

o B

QF-TS12-04-04-020664 QF-TS12-04-04-020664



SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

pPgogighies CALIBRATION LABORATORY Preociates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23306 Cert. No. : ACL23306
Job No. : VC66AC0097 Job No. : VC66AC0097
Pages : 50f8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range

Weighting network response with relative to 1 kHz.

Frequency Deviation from various nse curve (dB) Aanticipated | Messured
(Hz) Flat C-weight :7:1:; :’::::
63 0.1 0.1 1330 133.0
125 0.0 0.1 0.4 1320 132.0 0.0
250 0.0 0.0 0.2 131.0 131.0 0.0 +
500 0.0 0.0 0.1 129.0 129.0 0.0 1.1
1000 0.0 0.0 0.0 A 124.0 124.0 0.0 +1.1
2000 0.0 0.0 0.2 A 119.0 119.0 0.0 +1.1
4000 0.0 0.2 -0.4 3. 114.0 114.0 0.0 £1.1
8000 0.2 0.4 -0.5 5. \ 109.0 109.0 0.0 +1.1
| 104.0 104.0 0.0 +1.1
5. Frequency and fime weightings at 1 kHz ijg ;j:)) 22 : ii
SRRy wrightings it 1 kiiz 0 0 m o
Anticipated Measured Deviated ! 84.0 83.9 -0.1 +1.1
Frequency Value Value Valu . 79.0 79.0 0.0 +1.1
Weighting (dB) (dB) y 74.0 74.0 0.0 +1
A - weight 94.0 94.0 - 69.0 69.0 0.0
C - weight 94.0 -2 64.0 64.0
Flat 94.0 +0.2 59.0 59.0
54.0 54.0
5.2 Time weighting at 1 kHz 49.0 49.0
Anticipated Deviated Acceptance 44.0 44.0 +1.1
Frequency Value Value Value Limits 39.0 38.9 -0.1 1.1
Weighting (dB) (dB) (dB) (dB) 34.0 33.9 0.1 +1.1
Fast 94.0 94.0 0.0 +0.1 30.0 29.9 -0.1 +1.1
Slow 94.0 94.0 0.0 £0.1 29.0 28.9 0.1 £1.1
Leg 94.0 94.0 0.0 +0.1 28.0 27.9 -0.1 +1.1
27.0 26.9 0.1 *1.1
6. Long - term stability 26.0 26.0 0.0 +1.1 :
SLM Display | SLM Display | Deviated Acceptance 2 25.0 25.0 0.0 +1.1 oy P _—
Frequency at initial at final Value Limits o i, MR L - % i f: ;
Weighting (dB) (dB) (dB) (dB) "% 4 \ Z ) Ll—/ Y s 2?“’
A - weight 94.0 94.0 0.0 +0.3 4

QF-TS12-04-04-020664 W QF-TS12-04-04-020664
; s = :; .: -



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. :
Job No.
Pages
8. Level linearity including the level range control
Anticipated Mei Acceptance
Range Value Limits
(dB)
Auto 94.0
9. Tone burst response
Time Tone burst Anlicipale& Measured
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB)
0.25 1 108.0 107.9
Fast 2 8 117.0 116.9
200 800 134.0 134.0
S 2! 8 108.0 108.0
200 800 127.6 127.6
0.25 1 99.0 98.9
SEL . 2 8 108.0 108.0
200 800 128.0 128.0

10. Peak C sound level

ACL23306
VC66AC0097
7of8

Number of cycle Acceptance
in Lirmnits
test signal (dB)
Continuous 133.0 133.0 0.0 3.0
One 136.4 136.6 0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limils
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.3 -0.1 +2.0
Negative half cycle 1354 135.3 -0.1 +2.0°

QF-TS12-04-04-020664

SN

zm-

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL23306
Job No.

Pages

Measured value ( dB }
Positive Negative
one-half cycle | ons-half cycle
875 87.5
12. High level stability
SLM Display | SLM Display Deviated

Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by

or any vatue following calculation,providing a lavel of confidence o

QF-TS12-04-04-020664

End of Calibration Certificate _

: VC66AC0097
: 8of8




SOUND LEVEL METER
MODEL :  CR:172A

SERIAL No. : G301039



ITISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

Submitted by
Address

Calibrated at

MTC No. EEL. BP. 6/0267

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co., Ltd.

: 683 Moo 11 Sukaphibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenlre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated :

Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Cirrus Relative Humidity :(50+15)%
Model s CR:172A Ambient Pressure :(101.325+1.5) kPa
Serial No. : G301039

Microphone : MK216 No.412988E

Preamplifier : 10403F

Standards used :

. Band Pass Filter Wavetek 752A S/N 90010494,

2. Condenser Microphone Britel&Kjer 4180 S/N 2889871.

3. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

6. Digital Multimeter Fluke 8520A S/N 4985007.

7. Multifunction Acoustic Calibrator Brilel&Kjzr 4226 S/N 2810358 with Coupler UA0915 S/N 281035¢

8. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt

Date of Calibration

: 5 Feb. 2024
: 29 Feb. 2024

ATISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.

MTC No. EEL. BP. 6/0267

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measuremenl method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration

1 29 Feb. 2024

oy o e i
. Ak &"Mu 279

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 govermor of TISTR.

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

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khtong Luang,
Changwat Pathumtham 12120, Thailand

Tel. {66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaidtistr.or.th Website:www tistr.or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Armphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66} 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

£-mail : sumalee@tistror.th

Head Office

35 Mu 3 Tambaon Knhtong Ha. Amphoe Khlong Luang,
Changwat Pathumthan 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www.bistr or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road.

Amphoe Muang, Changwat Samutprakan 10280, Thaland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.
Office
196 Phahonyothin Road, Chatuchak. Bangkok 10900,
Thailand
Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mai\ : sumalee@bstr.orin



NSC-TISI-TIS 17025

q";:ﬂsTH CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251 MTC No. EEL. BP. 6/0267

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Dcviation| Acceptance | Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust] After adjust| value(dB) |limit class 2(+dB)|  (+dB) of measurement (+dB)
93.70 93.6 93.7 0.0 1.0 0.48 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 93.7 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
18.5 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight | under-range - N/A
C-Weight 16.5 0.10 N/A

Flat 28.3 0.10 N/A

Note: The under-range means that the indicator cannot display for setting the range of 20-140 dB.

o 1
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 04 0.3 0.2 1.5 0.45 0.6
1 000 -1.0 -1.0 -0.9 1.0 0.45 0.6
8 000 0.2 0.4 0.6 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 04 0.0 0.0 2.0 0.20 0.6
125 0.2 0.0 0.0 1.5 0.20 0.6
250 0.1 0.0 -0.1 1.5 0.20 0.6
500 0.0 0.0 -0.1 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 0.0 0.0 2.0 0.20 0.6
4000 -0.3 -0.2 0.0 3.0 0.20 0.6
8000 -0.5 -0.4 -0.1 5.0 0.20 0.7
e oo ) '“"‘-\I-_-—\/,.
Date of Calibration : 29 Feb. 2024 .% w419

Wi

The results relate anly to the items tested/calbrated 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.BLMTC.002 Rev.

FM.BLMTC.002 Rev.:
Office

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khtong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax (66) 0 2577 9009

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe fMuang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax (66) 02323 9165

Office

196 Phahonyothin Road, Chatuchak. Bangkok 10900,

Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 8592

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luane.
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) Q 2577 9009

Office/Laboratory
Soi 1C, Bangpoo Industrial Estata, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel (66)0 2323 1672-80 ext 115, 116
Fax {66) 0 2323 9165

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) C 2579 1121-30 ext. 5219, 5225, 5217
Fax {66) 0 2579 8592



77TISTA

NSC-TISI-TIS 17025
CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

5. Long-term stability
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7. Level linearity on the reference level range

MTC No. EEL. BP. 6/0267

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.0 0.0 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

Fasl 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 0.1 0.20 0.2

Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration : 29 Feb. 2024
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Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
valuc (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
138 138.1 0.1 1.1 0.30 0.3
134 134.1 0.1 1.1 0.30 0.3
129 129.1 0.1 i.1 0.30 03
124 124.1 0.1 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.1 0.1 1.1 0.30 03
94 94.0 0.0 1.1 0.30 03
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 03
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 58.9 -0.1 1.1 0.30 03
54 54.0 0.0 1.1 0.30 0.3
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

49 48.9 -0.1 1.1 0.30 0.3

44 44.0 0.0 1.1 0.30 0.3

39 39.0 0.0 1L 0.30 0.3

34 34.0 0.0 1.1 0.30 03

29 29.0 0.0 1.1 0.30 0.3

28 28.0 0.0 1.1 0.30 0.3

27 27.0 0.0 1.1 0.30 0.3

26 25.9 -0.1 1.1 0.30 0.3

25 25.0 0.0 L.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the refercnce level range

IITISTR
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0251

MTC No. EEL. BP. 6/0267

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB){  (+dB) of measurement (+dB)
20-140 94.0 94.0 0.0 1.1 0.30 0.3
T
~§“ 4 y £3 4
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Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Bangy value (dB) value (dB) value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
20-140 25 25.0 0.0 1.1 0.30 03
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximumi-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 136.0 0.0 +1.0 0.20 03
Fast 2 1189 -0.1 +1.0;-2.5 0.20 0.3
0.25 109.9 -0.1 +1.5;-5.0 0.20 03
200 129.6 0.0 +1.0 0.20 0.3
Slow
2 110.0 0.0 +1.0; -5.0 0.20 0.3
200 130.0 0.0 +1.0 0.20 0.3
SEL 2 110.0 0.0 +1.0;-2.5 0.20 0.3
0.25 101.0 0.0 +1.5;-5.0 0.20 0.3
Date of Calibration : 29 Feb. 2024 (?1' _- 8/9
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated |  Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 0.35
Positive half cycle 1344 1343 -0.1 2.0 0.20 0.35
Negative half cycle 134.4 1343 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)| (+dB) of measurement (+dB)
139.7 139.7 0.0 1.5 0.20 0.25
12. High-level stability
. Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0

Calibrated by :

Date of Calibration

Date of Issue

(Mr. Wittawat Supanich)

. 29 Feb, 2024
1 Mar. 2024

Approved by :

|
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Industrial Metrology and Testing Service Centre
Ref: 2011267020500502001
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Calibrated at

Instrument Calibrated :

Description
Manufacturer
Model

Serial No.
Microphone
Preamplifier

Standards used :

—_—

[ IS |

Date of Receipt

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co., Ltd.

: 683 Moo 11, Sukhapibarn 8 Rd., Nongkhar, Sriracha, Chonburi, 20230

MTC No. EEL. BP. 12/0267

. Electrjcal and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.-Muang, Samutprakan 10280.

: Sound Level Meter Temperature

: Rion Relative Humidity
: NL-42A Ambient Pressure
: 00322749

1 UC-52 No.196472
: NH-24 No.15481

. Band Pass Filter Wavetek 752A S/N 90010494,

. Condenser Microphone Britel&Kjer 4180 S/N 2889871
. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Brilel&Kj&r 2636 S/N 1537484,

S Feb. 2024

5 Mar. 2024

Ambient Environment

1(23x3)°C
(50 £15) %
:(101.325+1.5) kPa

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

The results relate only to the items tested/calibrated or value assigned.
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.

MTC No. EEL. BP. 12/0267

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traccable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration

5 Mar. 2024
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1. Absolute Sensitivity

Reference Acoustic Measured valuc (dB) | Deviation Acceplance Uncertainty | Maximum-permitted uncertainty

Signal (dB) Before adjust| After adjust | value(dB) | limit class 2(+dB) (+dB) of measurement (+dB)

113.92 114.0 113.9 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of ~ 113.8  dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
15.8 0.10 N/A

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

Frequency | Measured Uncertainty | Maximum-permitted uncertainty

Weighting | value (dB) (+dB) of measuremenl (+dB)

A-Weight 12.3 0.10 N/A
C-Weight 30.0 0.10 N/A
Flat 28.6 0.10 N/A

Date of Calibration : 5 Mar. 2024
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (::dB) of measurement (+dB)
125 0.0 0.1 0.2 L5 0.45 0.6
1 000 -0.2 -0.2 -0.3 1.0 0.45 0.6
8000 -0.4 -0.4 -0.4 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) Acceptance limit | Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.0 2.0 0.20 0.6
125 0.0 0.1 0.0 L5 0.20 0.6
250 0.0 0.1 0.0 1.5 0.20 0.6
500 0.0 0.1 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.2 -0.1 -0.2 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.3 3.0 0.20 0.6
8 000 0.0 0.1 -0.1 5.0 0.20 0.7

Date of Calibration : 5 Mar. 2024
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S. Long-term stability

MTC No. EEL. BP. 12/0267

Measured Deviated | Acceptance limit Uncertainty Maximum-penmitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.0 0.0 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB} value (dB) class 2 (+dB) (+dB) of measurement (+dB)

Fast 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 0.1 0.20 0.2

Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration 5 Mar. 2024
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7. Level linearity on the reference level range

Anticipated Measured Deviated | Acccprance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.0 0.0 1.1 0.30 03
136 136.0 0.0 1.1 0.30 0.3
135 135.0 0.0 1.1 0.30 0.3
134 134.0 0.0 1.1 0.30 0.3
129 129.0 0.0 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 68.9 -0.1 1.1 0.30 0.3
64 63.9 -0.1 1.1 0.30 0.3
Date of Calibration 5 Mar. 2024 6/¢
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7. Level linearity on the reference level range (cont.)

Anticipated Measurcd Deviated Acceptance limit Uncertainty Maximum-penritted uncertainty
value (dB) value (dB} value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 58.9 -0.1 1.1 0.30 0.3

54 53.9 -0.1 1.1 0.30 0.3

49 489 -0.1 1.1 0.30 0.3

44 43.9 -0.1 1.1 0.30 c.3

39 389 0.1 1.1 0.30 C3

34 339 -0.1 101 0.30 ¢3

29 28.9 -0.1 1.1 0.30 a3

28 28.0 0.0 1.1 0.30 03

27 27.0 0.0 1.1 0.30 0.3

26 25.9 -0.1 1.1 0.30 0.3

25 25.0 0.0 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0:3
. o ——
A - o \) !_‘.I ¥
Date of Calibration : 5 Mar. 2024 é{} .U./ 7/9
_p "‘»-_-/
VU

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 frorr the governor of TISTA.

Head Office

35 Mu 3 Tamben Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120. Thailand

Tel (66) 0 2577 900G

Fax. (66) 0 2577 9009

E-mall : rumpai@tistr.or.th Website:wwav tistr or th

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr or.th

FM.BL.MTC.002 Rev.t
Office
196 Phahcnyothin Road. Chatuchak, Bangkok 10900.
Thailand
Tet. (66) 0 2579 1121-30 ext. 5219. 5225, 5217
Fax. (66) 0 2579 8592
E-rmail : sumalee@tistr.or.th

9TISTA

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252

MTC No. EEL. BP. 12/0267

8. Level linearlity including the level range control

Atreference level at 5 dB greater than the under-range on a level range

o Anticipated Mcasured Deviated Acceptance Uncertainty [ Maximum-permitted uncertainty
=5 value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 35 35.0 0.0 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncerainty
Weighting Duration, Tb(ms) | value (dB) [vatue (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 126.1 0.1 +1.0 0.20 0.3
Fast 2 109.0 0.0 +1.0; -2.5 0.20 0.3
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
200 119.6 0.0 +1.0 0.20 0.3
Slow
2 100.0 0.0 +1.0; -5.0 0.20 0.3
200 120.0 0.0 +1.0 0.20 0.3
SEL 2 100.0 0.0 +1.0;-2.5 0.20 0.3
0.25 91.0 0.0 +1.5; -5.0 0.20 0.3
Date of Calibration : 5 Mar. 2024 8/9
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10. Peak C sound level

MTC No. EEL. BP. 12/0267

Number of cycles in | Anticipated | Measured | Deviated |  Acceptance | Uncertainty Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 125.4 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 1244 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limitclass 2(+dB)|  (+dB) of measurement (+dB)
136.6 136.6 0.0 1.5 0.20 0.25
12. High-level stability
_ Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
. value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by :

(Mr. Wittawat Supanich)

Date of Calibration

Date of Issue

5 Mar. 2024
6 Mar. 2024

Approved by :

Electrical and Electronic Sta

bt

h rds Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2 1L26?029-SQ059390¢1
End of Certificate i i
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Cert. No. : ACL23165
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00222593 / 195905 / 15425

ID No.: c

Condition As Found : GOOD

Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11,
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

Location :

Ambient Temperature : (23.0+3) °C

Pressure : (1013 +£3) kPa

Relative Humidity : (50,0 £20) %

Received Date : 10 MAY 2023

Calibration Date : 17-18 MAY 2023

Date of Issue : 24 MAY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard,

other than in full, except with the prior writtcn approval of the head of Calibration Laborajo

QF-TS12-04-04-020664

( Thanakul Petchurai
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A
33461A
34461A

MAT-1070
4180
NA-42KAT

Serijal No.
MY48017076

MY52302742
MY53220104
MY53220076
MY 60024273
62100114
2977900
34560495

ert. N
EF-0009-23
EF-0010-23

EEL.BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23

: ACL23165
: VC66AC0058
: 20f8

s display.

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23165
Job No. : VC66AC0058
Pages : 40f8

Cert. No. : ACL23165
Job No. : VC66AC0058
Pages : 3o0f8

Summary of Measurement Result : Result of calibration :

1. Absolute sensitivity

Uncertainty | Maximum-permitted s =
Parameter Pass | Fail uncertainty of L cazred Acceptance
(@8) measurement (dB) “eomstic Sigaal I Deviation Limit
1. Absolute sensitivity v 5 0.2 N/A = ;233)93 (dB) (dB) (dB)
X - .98) 93.9 0.0 +0.3
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests ‘;t; ;i':;qzuency weightings o — = 2. Self-generated noise
1000 Hz v 03 0.6 % Mormaltest
8000 Hz v 0.3 0.7 Measured Value
4. Electrical signal tests of frequency weightings (dB)
For 10 Hz to 4 kHz v = 03 0.6 14.2
For > 4 kHz to 10 kHz v - 03 0.7 22 The mi
For > 10 KHz to 20 KHz g Lo . crophone of the sound level meter was replaced by electrical signal input device.

5. Frequency and time weightings at 1 kHz v - 0.2 0.2 Frequency Measured value

6. Long - term stability v = 0.1 0.1 Weighting (dB)

7. Level linearity on the reference level range v - 0.2 0.3 A - weight 13.4

8. Level linearity including the level range control v - 0.2 0.3 C - weight 16.2

9. Tone burst response v . 0.2 0.3 Flat 22.1

10. Peak C sound level v - 0.2 0.35

11. Overload indication v . 02 0.25 3. Acoustical signal tests of frequency weightings

12. High level stability v - 0.1 0.1 Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Note : Pass/Fail evaluation for each parameter, (Hz) . _ . Mpaetianes
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement. ight A-weight Limits
125 2 0.3 0.3 . %15

1000 0.0 0.0 0.0 £ 1.0
8000 0.1 0.1 0.1 £5.0

B N A
CMV

QF-TS12-04-04-020664 QF-TS12-04-04-020664
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Chmimiation df Caliliton Centificate Continuation of Calibration Certificate

Cert. No. : ACL23165
Job No. : VC66AC00S8
Pages : Sof8

Cert. No. : ACL23165
Job No. : VC66AC0058
Pages : 6of8

L 7. Level linearity on the reference level range
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. Anticipated | Measured Deviated Acceptance
- = v . .
Frequency Deviation from various frequency weighting response curve (dB) alue Value Value Limits
(Hz) Acceptance (dB) (dB) (dB) (dB)
z . .
Flat C-weight | A-weight Limits 137.0 137.0 0.0 +11
63 0.0 0.0 0.0 £2.0 136.0 136.0 0.0 £1.1
= 5 01 0.0 £1.5 135.0 135.0 0.0 £1.1
250 0.0 0.0 0.0 £1.3 134.0 134.1 0.1 +1.1
00 0.0 oL 0.0 £1.5 132.0 133.0 0.0 +1.1
1000 00 0.0 0.0 £1,0 13 .0 132.0 0.0 +1.1
2000 0.0 0.1 0.1 *2.0 31.0 131.0 0.0 £1.1
0.0 +3.0 129.0 129.0 0.0 £1.1
4000 0.0 0.1 :
1 ; #5.0 124.0 124.0 0.0 £1.1
8000 0.1 0.1 0.
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 £1.1
5. Frequency and time weightings at 1 kHz 109.0 109.0 0.0 £1.1
5.1 Frequency weightings at 1 kHz 104.0 104.1 0.1 +1.1
Aticipated | Measured Deviated | Acceptance 99,0 99.0 0.0 x11
Frequency . _— Value Limits 94.0 94.0 0.0 £1.1
o ey . . ! +1.
Weighting (dB) (dB) (dB) (48) :Zg :ZO . Ll
: 0 0.0 £1.1
A - weight 94.0 94.0 0.0 £0.2
0.0 02 79.0 79.0 0.0 +1.1
C - weight - 2 ' ' 74.0 74.0 0.0 + 11
Flat 94.0 94.0 0.0 +0.2 : : : :
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 £1.1
5.2 Time weighting at 1 kHz
Doviated | Ascoptanee 59.0 59.0 0.0 £1.1
101 (1
Anticipated | Measured \e/‘;lla Sy 54.0 54.0 0.0 +11
ue
SLnpeey e Value - ) 49.0 49.0 0.0 £11
Weighting (dB) (dB) — =5 44,0 44.0 0.0 £1.1
Fast 2 240 T e 39.0 39.0 0.0 +1.1
Slow 240 24 = o 34.0 34.0 0.0 +1.1
Leg 240 a1l : : 30.0 30.0 0.0 +11
29.0 29.0 0.0 £1.1
6. Long - term stability 28.0 27.9 -0.1 +1.1
SLM Display | SLM Display |  Deviated | Acceptance 27.0 26.9 0.1 +11
Frequency at initial at final N alus Lts 26.0 25.9 0.1 TREE B
Weighting (dB) (dB) (dB) (dB) i, 25.0 24.9 0.1 211 (7 O
A - weight 94.0 94.1 0.1 -‘74?*:\9 3 ‘\ DAY T i

) QF-TS12-04-04-020664 L
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Lirnits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +L.1
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 1 108.0 107.9 -0.1 5;-5.0
Fast 2 8 117.0 116.9 -0.1 1.0;-25
200 800 134.0 134.0 0.0 +1.0
STow 2 8 108.0 107.9 -0.1 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 -0.2 5;-5.0
SEL 2 8 108.0 107.9 -0.1 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.,0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL23165
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11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
. SLM Display | SLM Display Deviated Acceptance
Wrefl“enc}’ at initial at final Value Limits
eightin,
'Sh‘ 8 (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

T — .
he reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

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

QF-TS12-04-04-020664

End of Calibration Certificate
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Request No. 21-67/0252 MTC No. EEL. BP. 10/0267

Submitted by
Address

Calibrated at

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co., Ltd.
: 683 Moo 11, Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi, 20230

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity 1 (50+15)%
Maodel : NL-42A Ambient Pressure :(101.325+1.5) kPa
Serial No. 100222594

Microphone : UC-52 No.195906

Preamplifier

Standards used :

o IS I

Date of Receipt

Date of Calibration

: NH-24 No.15426

. Band Pass Filter Wavetek 752A S/N 90010494.

. Condenser Microphone Briel&Kjzr 4180 S/N 2889871

. Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

5 Feb. 2024

SRV

The results relate only to the items tested/calibrated or value assigned

Advertising the Report/Centificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

mcasured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : | Mar. 2024 C h'/ «?
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1. Absolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0252

MTC No. EEL. BP. 10/0267

3. Acoustical signal test of frequency weightings

Reference Acoustic Measured value (dB) | Deviation|  Acceptance | Uncertainty | Maximum-permitted uncertainty Frequency [ Deviation from frequency response curve(dB) | Acceptance limit Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust | value(dB) |limit class 2(+dB)|  (+dB) of measurement (+dB) (Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
113.92 114.1 113.9 0.0 Lo 030 N/A 125 0.3 0.4 04 L5 045 0.6
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment 1000 0.1 -0.1 -0.1 1.0 0.45 0.6
was then completed at the display of  113.9 dB. 8 000 0.3 0.4 0.2 5.0 0.45 0.7
2. Self-generated noise 4. Electrical signal test of frequency weigh tings
2.1 Normal test
Frequency | Deviation from frequency response curve(dB) Acceptance limit |Uncertainty| Maximum-permitted uncertainty
Measured value Uncertainty Maximum-permitted uncertainty (Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

(dB) (xdB) of measurement (+dB) 63 0.0 0.0 0.0 2.0 0.20 0.6
25.1 0.10 N/A 125 0.0 0.1 0.0 1.5 0.20 0.6
250 0.0 0.1 0.0 1.5 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.1 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
Frequency | Measured | Uncertainty | Maximum-permitted uncertainty 2000 -0.2 -0.1 -0.1 2.0 0.20 0.6
Weighting | value (dB) (+dB) of measurement (+dB) 4000 -0.3 -0.3 -0.3 3.0 0.20 0.6
A-Weight 11.6 0.10 N/A 8 000 0.0 0.0 -0.1 5.0 0.20 0.7

C-Weight 17.2 0.10 N/A

Flat 227 0.10 N/A

Date of Calibration 1 Mar. 2024 mw /19 Date of Calibration 1 Mar. 2024 4/9
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5. Long-term stability
Mcasured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.0 0.0 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

Fast 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 0.1 0.20 0.2

Leq 94.0 0.0 0.1 0.20 0.2

. —— ’
. 4 _) 1 S'))'
g b
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7. Level linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.1 0.1 1.1 0.30 0.3
136 136.1 0.1 1.1 0.30 03
135 135.1 0.1 1.1 0.30 0.3
134 134.1 0.1 1.1 0.30 0.3
129 129.1 0.1 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.1 0.1 1.1 0.30 03
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
Date of Calibration : 1 Mar. 2024 C A
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 59.0 0.0 1.1 0.30 0.3

54 54.0 0.0 il 0.30 03

49 49.0 0.0 1.1 0.30 0.3

44 43.9 -0.1 1.1 0.30 0.3

39 39.0 0.0 1.1 0.30 0.3

34 34.0 0.0 1.1 0.30 0.3

29 29.0 0.0 1.1 0.30 0.3

28 28.0 0.0 1.1 0.30 0.3

27 269 -0.1 1.1 0.30 0.3

26 259 -0.1 1.1 0.30 0.3

25 24.9 -0.1 [ 0.30 03

8. Level lincarlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration 1 Mar. 2024 %ﬁﬁ)u W
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Rangs Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 35 35.0 0.0 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 108.9 -0.1 +1.0;-2.5 0.20 0.3
0.25 99.9 -0.1 +1.5:-5.0 0.20 0.3
Slow 200 119.5 -0.1 +1.0 0.20 0.3
2 99.9 -0.1 +1.0;-5.0 0.20 0.3
200 120.0 0.0 +1.0 0.20 0.3
SEL 2 100.0 0.0 +1.0;-2.5 0.20 0.3
0.25 90.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration 1 Mar. 2024
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10. Peak C sound level

Number of cycles in | Anticipated | Measured | Deviated |  Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 125.4 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-haif cycle one-half cycle value (dB) |limit class 2(+dB)| (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25
12. High-level stability
) Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by : Approved by : e gont

(Mr. Wittawat Supanich)
~--=Director

Electrical and Eﬁ%ﬁI&?&Bds Laboratory

Industrial Metrology and Testing Service Centre

Ref : 201 |zémzpsﬁosomrc‘xgl .
@/{ J} uiY 19

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.

Date of Calibration 1 Mar. 2024

Date of Issue : 4 Mar. 2024

End of Certificate

FM.BL.MTC.002 Rev.r

Head Office Office/Laboratory Office
35 pu 3 Tambon Khlong Ha. Amphoe Knhlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak. Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel (66)0 2579 1121-30 ext. 5219, 5225, 5217

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

F-mail : rumpaitistr.or.th Website:wwaw. tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr or.th

Fax. {(66) 0 2579 8592
E-mall : sumalee@tistror.th



SOUND LEVEL METER
MODEL : NL-42A

SERIAL No. : 00322746



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN: SITHIPORN ASSOCIATES CO.LTD.
o CALIBRATION LABORATORY
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451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 Cert. No. : ACL23245
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Cert. No. : ACL23245 Pages : 20f8
Pages : 1of8 Calibration Procedure : CP-AC-01

Calibration Certificate

Calibration Method :

Equipment : SOUND LEVEL METER This equipment was calibrated by based on IEC-61672-3 (2013) Standa.rd for sound level meter (SLM).
Manufacturer : RION The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24 Standard Instruments.
Serial No.: 00322746 / 196469/ 15478 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
ID No.: g
Condition of this result of calibration :
1. Reference Standard Instruments :
Condition As Found : GOOD lnstrument Model Serial No. Cert, No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Waveform Generator 33511B MY52302742 EF-0010-23  07-FEB-24
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11, Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEB-24
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND. Digital Multimeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
- Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Location : ! Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24
Ambient Temperature : (230 +3) °C
Pressure : (1013 £3) kPa 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Relative Humidity : (50.0 £20 ) % 3. This certificate is traceable to the international syster of unit maintained at :
3.1 National Institute of Metrology (Thailand),
IC{e(l:‘ebiveSi Da]t)e t ;; ;I;NEnjigziOﬂ 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
alibration Date : El :
Date of Issue : 02 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 f‘ej?f/i‘— .
)

( Thanakul Petchurai

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

; Y N\ “Shy V2
other than in full, except with the prior written approval of the hcad of Calibration Laboralu@. \ b:u/ 5 —@ lj/
LiA
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Summary of Measurement Result :

Cert. No.

Joh No.
Pages

: ACL23245
: VC66AC0069
: 30f8

S ITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23245
JobNo. : VC66AC0069
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noisc
2.1 Normal test

Measured Value
(dB)

14.6

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

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
8000 Hz v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v 0.3 0.6
For >4 kHz to 10 kilz v 0.3 0.7
For > 10 kHz to 20 kHz - 1.9
5. Frequency and lime weighlings at 1 kHz 4 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 02 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11. Overload indicalion v - 0.2 0.25
12. High level stability v E 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664

SR

- Rl .

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.9
Flat 243

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequmcy weighting response curve (dB) ]
(Hz) | ; Acceptance
Flat C-weight A-weight .
Limits
125 0.4 04 0.4 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-T812-04-04-020664
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4, Electrical signal tests ol [requency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat C-weight |  A-weight Acﬁ?::i :CE
63 -0.1 -0.1 ~0.1 .0
125 0.0 0.0 -0.1 +1.5
250 0.0 0.0 -0.1 +145
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weighlings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits

QF-TS12-04-04-020664 M—'

SITHIPORN SITHIPORN ASSOCIATES CO,LTD,
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Weighting (dB) (dB) (dB) (dB )/*f‘_jé‘ })} /gv

Cert. No. : ACL23245
Job No. : YC66AC0069

Pages : 60of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 4]0
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 + 1.1
134.0 134.1 0.1 + 18,
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 =11
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 +1,]
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 + 1.1
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 *1.1
89.0 89.0 0.0 +1.]
84.0 84.0 0.0 +1.4
79.0 79.0 0.0 1.1
74.0 74.0 0.0 i1kl
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 % 1l
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 %11
29.0 29.0 0.0 + 1.1 N
28.0 28.1 0.1 PRI [
27,0 27.1 0.1 +1.1 A ) -
26.0 26.1 0.1 +11 é@%
25.0 25.1 0.1 +1.1 -

QF-TS12-04-04-020664 W



SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL23245
Job No. : VC66AC0069
Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
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 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Sie® 2 8 108.0 108.0 0.0 1.5;-5.0
200 300 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 180472255
200 800 128.0 128.0 0.0 ] +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
mn Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1355 -0.9 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664

SITHI PORN: SITHIPORN ASSOCIATES CO.,LTD.
B ' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23245
Job No. : VC66AC0069

Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 £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 & =2

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

S End of Calibration Certilicate e -

QF-TS12-04-04-020664




SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00322755



Acoustic Laboratory (Thailand) Co., Ltd.
6/57 Soi Phoem Sin 42, Sai Mai, Sai Mai, Bangkok 10220
Tel: (+66) 02-1296780 Email: info@altbkk.com
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Certificate of Calibration

Certificate No.: §2402-0651-0]

Customer: Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11, Sukhapibamn 8 Rd,

Nongkham, Sriracha, Chonburi 20230

Date of calibration: 2024-03-04
2024-03-26
Date of issue: 2024-03-26

Instrument Calibrated: Sound Level Meter

Manufacturer: Rion

Model: NL-42A (Meter), UC-39 (Microphone), NH-25 (Preamplifier)
Serial no: 00322755 (Meter), 21960 (Microphone), 22336 (Preamplifier)

Calibration and verification performed:

Acoustical levels are stated relative to 20pPa. Other dB levels are relative values.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which with the reported effective degree of freedom corresponds to

coverage probability of approximately 95%.

The sound level meter instrument submitted for periodic testing following the periodic tests of IEC 61672-3 : 2013.

Preconditioning:
The equipment was preconditioned for more than 16 hours at the specified calibration temperature and humidity.

Instruments and Program:
A compiete list of instruments, hardware, and software, that has been used for this calibration is separately
available from the calibration laboratory.

Equipment standards used:

- Sound measuring equipment calibration unit 483B S/N31083

- Digital multimeter Keysight S/N HP34401A

- Ultra-low distortion function generator Stanford SRS DS360 S/N123625

- Acoustic sound calibrator class 1 Nor1256 S/N125626542

- Combined Pressure, Humidity and Temperature Transmitter PTU300 S/NM2520568

Traceability

The measured values are traceable to following the ISO/IEC 17025 laboratories:
Sound Pressure Level: EEI, Thailand

Reference Pressure, Humidity and Temperature: TPA, Thailand

Voltage: TPA, Thaitand

Frequency: TPA, Thailand

Y

Acautlie Labaratory
fhatana

Certificate No.: §2402-0651-01

This certificate of calibration is issued by Acoustic Laboratory Thailand (ALT) 1t also slates that the laboratory has a satisfactory quality assurance syslem and wraceability 1o
dited or national ies. This ceruficale may not be reproduced other than in full

Page 1 of 8

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Measurement conditions: 100.87 £ 0.10 kPa 23.5£1.0°C 57.0£2.0 %RH
1. Indication at the calibration check frequency
Reference Measured value Deviated Acceptance
Acoustic Signal (dB) value limit
(dB) Before adjust After adjust (dB) (dB)
93.9 93.9 93.9 0.0 +1.0

Note: Indication at the checked calibration frequency was adjusted to 93.9 dB by the sound calibrator Type NC-75 S/N: 34234715

2, Self-generated noise

Frequency weightings

Measured value

(dB)
A-Weighting 10.8
C-Weighting 153
Z-Weighting 20.7

3. Electrical signal test of frequency weighting at 91 dB

Deviation from various frequency weighting response curve
Frequency

(Hz) A-Weighting C-Weighting Z-Weighting Acceptance limit

(dB) (dB) (dB) (dB)

63 0.0 0.0 0.0 +2.0

125 0.1 0.1 0.0 *1.5

250 0.0 0.0 0.0 +1.5

500 0.1 0.1 0.1 +1.5

1000 0.0 0.0 0.0 +1.0

2000 -0.1 -0.1 -0.2 +2.0

4000 -0.3 -0.3 -0.3 +3.0

8000 0.1 0.1 0.0 +5.0

Date of calibration : 2024-03-04
2024-03-26

Date of issue : 2024-03-26

Registration number 0105564086235

6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand

Tel (+66) 02-1296780 Email: info@altbkk com
www altbkk com

Page 2 of 8
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Certificate No.: §2402-0651-01
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4. Frequency and time weighting at 1 kHz

4.1 Frequency weighting at 1 kHz

Measured Deviated Acceptance
Frequency weightings value value limit
(dB) (dB) (dB)
A 94.0 0.0 +0.3
C 94.0 0.0 +0.3
Y4 94.0 0.0 +0.3
4.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Time weightings value value limit
(dB) (dB) (dB)
Fast 94.0 0.0 0.3
Slow 94.0 0.0 +0.3
LAeq 94.0 0.0 +0.3
5. Long term stability
Time interval Start level Stop level Deviated Acc?pt.znce
value limit
(mm:ss) (dB) (dB) {dB) (dB)
28:58 94.0 94.0 0.0 +0.3

Date of calibration : 2024-03-04
2024-03-26

Date of issue : 2024-03-26

CEN

N

Certificate No.: S2402-0651-01

Registration number 0105564086233
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Email* info@altbkk com
www altbkk com

Page 3 of 8

6. Level linearity on the reference level range

6.1 Measured at 31.5 Hz

Anticipated Measured Deviated Acceptance
value value value limit
(dB) (dB) (dB) (dB)
84.0 84.0 0.0 1.1
89.0 89.0 0.0 1.1
92,6 92.6 0.0 £].1
93.6 93.6 0.0 +].1
94.6 94.6 0.0 =|.l
95.6 956 0.0 =l.1
96.6 96.6 0.0 =l
84.0 84.0 0.0 1.1
79.0 79.0 0.0 =|.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 .1
59.0 59.0 0.0 =l.]
54.0 54.0 0.0 zl.1
49.0 49.0 0.0 *1.1
44.0 44.1 0.1 1.1
40.0 39.9 -0.] +l.1
39.0 38.9 -0.1 .1
38.0 38.0 0.0 +1.1
37.0 37.0 0.0 +i.1
36.0 36.0 0.0 =].1

Date of calibration : 2024-03-04
2024-03-26

Date of issue : 2024-03-26

Registrauon number 0105564086235
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
el (+66) 02-1296780 Email® info@altbkk com
www altbkk com
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Certificate No.: §2402-0651-01

6.2 Measured at } kHz

Date of calibration :

Date of issue :

Anticipated Measured Deviated Acceptance
value value value limit
(dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 +].1
124.0 124.0 0.0 +].1
129.0 129.0 0.0 1,1
132.0 132.0 0.0 *1.1
133.0 133.0 0.0 +}.1
134.0 134.0 0.0 +l.]
135.0 135.0 0.0 +].1
136.0 136.0 0.0 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 £1.1
84.0 84.0 0.0 *1.1
79.0 79.0 0.0 +l.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.]
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 1.1
40.0 40.0 0.0 *1.1
39.0 38.9 -0.1 +1.1
38.0 38.0 0.0 1.1
37.0 36.9 -0.1 +1.1
36.0 35.9 -0.1 +1.1

2024-03-04 '

2024-03-26 e s, ST

2024-03-26 '@@ﬁ,) (

* =

DN

Acoustic Laboraiory
Vnadand

Certificate No.: §2402-0651-01

Regystration number 0105564086235

6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Emal: info@ultbkk com

www allbkk com
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6.3 Measured at 8 kHz

Date of calibration :

Date of issue :

Anticipated Measured Deviated Acceptance
value value value limit
(dB) (dB) (dB) (dB)
94.0 94.0 0.0 +].1
99.0 99.0 0.0 1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 i24.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.9 130.9 0.0 1.1
131.9 131.9 0.0 1.1
1329 132.8 0.1 1.1
1339 133.9 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 78.9 -0.1 +].!
74.0 74.0 0.0 +l.1
69.0 69.0 0.0 1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 =l.1
49.0 48.9 -0.1 *].1
44.0 43.9 -0.1 +1.1
40.0 39.9 -0.1 +1.1
39.0 389 -0.1 +1.1
38.0 37.9 -0.1 +1.1
37.0 36.9 -0.1 +].1
36.0 35.9 -0.1 +].1

2024-03-04

2024-03-26

2024-03-26

Copy

Registration numbor 0105564086235

6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Email: info@altbkk com

wwhwy altbkk com
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Certificate No.: §2402-0651-01

7. Tone burst response
. Tone burst duration, Th Measured Deviated Acceptance
Time . e
weightings duration, Th value value limit
Gl (ms) (dB) (dB) (dB)
200 133.0 0.0 1.0
Fast 2 116.0 0.0 +1.0,-2.5
0.25 107.0 0.0 +1.5,-5.0
Slow 200 126.6 0.0 +1.0
2 107.0 0.0 +1.0,-5.0
200 127.0 0.0 +1.0
SEL 2 107.0 0.0 +1.0,-2.5
0.25 97.9 -0.1 +1.5,-5.0
8. Peak C sound level
Anticipated Measured Deviated Acceptance
Number of cycles in test signal Value value value limit
(dB) (dB) (dB) (dB)
Complete cycle 128.4 127.4 -1.0 +3.0
Positive half cycle 130.4 130.1 -0.3 *2.0
Negative half cycle 1304 130.1 -0.3 +2.0
9. Overload indication
iated A t:
Measured value (dB) DEYiiite ceeptance
value limit
Positive one half cycle Negative one half cycle (dB) (dB)
139.1 138.9 0.2 +1.5
10. High level stability
Initial level Final level Deviated value Acceptance limit
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 +0.3
Date of calibration :  2024-03-04 " e N
2024-03-26 . \\ )
. =
Date of issue : 2024-03-26 /:_ i f'LJ’

1

DN

Acoustic Laboratoy
Tl and

Certificate No.: S2402-0651-01

Registration number 0105564086235
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02-1296780 Email: into@altbkk com
www.altbkk com
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Uncertainty of measurement

Parameters Uncertainty

1. Indication at the calibration check frequency 0.12 dB
2. Self-generated noise

- Frequency Weighting A 0.090 dB

- Frequency Weighting C 0.13 dB

- Frequency Weighting Z 0.090 dB
3. Electrical signal test of frequency weighting 0.13 dB
4. Frequency and time weightings at 1 kHz 0.13dB
5. Long term stability test 0.10 dB
6. Level linearity on the reference level range 0.14 dB
7. Tone burst response 0.14 dB
8. Peak C sound level 0.13 dB
9. Overload indication 0.13 dB
10. High level stability test 0.10 dB

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
k =2, providing a level of confidence of approximately 95%

Remark : The acoustical signal test of frequency weighting at 125Hz, 1kHz, and 8kHz is not included, along
with correction values for environmental conditions in a free-field or diffuse field, and the effect of
reflection and diffraction on the measurement microphone and the sound level meter.

Replacement Calibration Certificate for calibration certificate number $2402-0651

Calibrated By: iuiauiss sunsnsisiasiasviasss Approved By: ... e
(Mr.Athakom Sumphan) (Mr.Pitupong Sarapho)

Date of calibration : 2024-03-04
2024-03-26
Date of issue : 2024-03-26

——— End of Certificate of Calibration -——

Registration number 0105564086235
6/57 Poemsin Soi 42, Sai Mai, 10220 Bangkak Thailand
Tel (+66) 02-1296780 Email: info@altbkk.com
waw.altbkk com
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0958



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION RSN

206885

Page 2 of 2

ISSUED BY Cirrus Research plc

Environmental conditions
DATE OF ISSUE 19 January 2024 CERTIFICATE NUMBER 206885
The following conditions were recorded at the time of the test:

Page 1 of 2 Before Pressure:  100.06 kPa Temperature: 21.8 °C Humidity: 35.6 %
ngtsst?ceﬂ;ﬁgg pic Approved signatory After Pressure:  100.10 kPa Temperature: 21.9°C Humidity:  37.4 %
Bridlington Road N.Smith hee st BRI e o
Hunmanby Electronically signed.
North Yorkshire
YO
Unilgdoﬂ.:]gdom \Q \: .Qi Test results summary
s —— Test Resuit
Dosemeter : IEC 61252-1993+A1:2000 Linearity Complies
Instrument information ShrElEtic Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overload Latching Complies
A CR110A 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Model: F Sriracha, Chonburi 20230 Frequency weighting Complies
ial ber: CB0958 A
SEidlUmEEE Absolute Acoustic Complies
Firmware version: 54 Sensitivity P

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC §1252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificate provides traceability of measurement to the S system of units and/or to units of measurement realised at the National Physical
Laboralary or other recognised nalional metrology inslitules. This certificate may nol be reproduced other than in full, except with the prior wiitten
appraval of the issuing faboratory. The resulls within this certificate relate anly to the ilemns calibraled. The reporled expanded uncertainty is based on a
standard uncertainty multiplied by a coverage faclor k=2, providing a coverage probability of approximately 85%.




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : (CAS8888



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206880

R Page 1 of2
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed
North Yorkshire
YO14 OPH

United Kingdom

osemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd.

. CR110A 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Model: nm Sriracha, Chonburi 20230
Serial number CA8888

Firmware version: 5.4

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000

Test equipment

h SHS

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Aftenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Nates

'I.'his.c;a-riii'l.gé-l.e-p"mvides lra(‘:t‘a‘abilily of m‘easu}emenl 1o the SI syslem of units and/or 1o units of measurement realised at the Nalional Physical
Laboralory or other recognised nalional meirolagy institutes This cerlificate may not be reproduced other than in full, excepl with the prior written

approval of the issuing laboratory. The results within this certificate relate only to the ilems calibraled The reported expanded uncertainty is based on a

standard uncertainty mulliplied by a coverage faclor k=2, providing a coverage probability of approximalely 95%

"”..CERTHFHCATE OF CALIBRATION

Certificate Number:

206880
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test'
Before Pressure:  100.93 kPa Temperature: 214 °C 346 %
After Pressure:  100.92 kPa Temperature: 216 °C 35.3%
Test results summary
Test
Linearity
Short Duration
Overload Latching
Frequency weighting
Absolute Acaustic
Sensitivily o sy,
~ Ie E: _"\. -
1 i - e 4



NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0956



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION Certcate Number

Page 2 of 2

ISSUED BY Cirrus Research ple
Environmental conditions

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206875
The following conditions were recorded at the time of the test:

Page 1 of 2 Before Pressure:  100.92 kPa Temperature: 21.7 °C Humidity:  36.0 %
Cirrus Research plc
Acoustic House B Approved signatory After Pressure:  100.93 kPa Temperature: 21.5°C Humidity:  35.9 %
Bridlington Road N.Smith e T [ s
Hunmanby . Electronically signed:
North Yorkshire
14 OP
I}gited K:.:lgdom \Q \: ‘Q’; Test results summary
_ . Test Result
Dosemeter . IEC 61252-1993+A1:2000 Linearity Complies
Instrument information Short Buration Gemelies
Manufaclurer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overload Latching Complies
A CR110A 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Modet: : Sriracha, Chonburi 20230 Frequency weighting Complies
ial ; CB0956 2
SEHSL numben Absolute Acoustic c ji
Firmware version: 5.4 Sensitivity omplies

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/EC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC §1252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDQ6R6309
Attenuator Cirrus Research ZE:952 93892
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088
Notes
This ceri ides L bility of t to the SI system of unils andfor to units of measurement realsed at the Mational Physical
Lab y or olher gni national This certif may not be reproduced other 1han|n|‘u|| excepl with the prior written
approval of the issuing laboratory. The resulls within this certificale relate only lo the items cali The inty is based on a
standard uncertainty multiplied by a ¢ faclor k=2, p ga p y of approximately 95%




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0957



Certificate Number:

CERTIFICATE OF CALIBRATION 206874

Page 2 of 2

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

Environmental conditions

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206874

The following conditions were recorded at the time of the test:

Before Pressure:  100.86 kPa Temperature: 20.9 °C Humidity: 28.6 %

; Page 10f 2
gggﬂzt’;:eaiirsc: plc Approved signatory After Pressure:  100.89 kPa_— Temperature: 20.7 °C “Hixldni/ 29.0:/2 -
Bridlington Road N.Smith o
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH

Test results summary

United Kingdom

Test Result
Dosemeter : IEC 61252-1993+A1:2000 Linearity Complies
Short Duration Complies
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overload Latching Complies
) 683 Moo.11, Sukaphibai 8 Rd., Nongkham, Sy ;
Modet: ERIM0A Sriracha, Chonburi 20230 Frequency weighting Complies
Serial number: CB0957 ABooints Aesnat .
L plies
Firmware version: 54 Sensitivity
Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 100498

Notes

This certificate provides lraceability of measurement lo the Si system of unils and/or to unils of measurement realised at the National Physical
Laboratory or other recognised nalional melrology inslilutes. This centificale may not be reproduced ather than in full, excepl with the prior writien
approval of the issuing laboralory. The resulls within this certilicate relate only lo lhe items cafibrated. The reported expanded unceriainly is based on a
standard uncertainty mulliplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CA8886



CERTIFICATE OF CALIBRATION " CERTIFICATE OF CALIBRATION | caictp S

Page 2 of 2

ISSUED BY Cirrus Research pic

Environmental conditions

DATE OF ISSUE 19 January 2024 CERTIFICATE NUMBER 206869 .
The following conditions were recorded at the time of the test:

Page 1 of 2 Before Pressure:  100.96 kPa Temperature: 21.5°C Humidity: 352 %
Cirru E e .
A(;ous;t?cei?)aur:g Rig Approved signatory After Pressure:  100.96 kPa Temperature: 21.6°C Humidity:  33.4 %
Bridlington Road N.Smith
ALY Electronically signed:
North Yorkshire e
YO14 OPH
United Kingdom YO : ? Test results summary
AR e T Test Result
Dosemeter EEC 61 252 1993+A1 2000 Lmeamy Complies
Cc lies
Instrument information Short Duratloqr.\_ . omp__e-_ _
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co. Ltd. Qverload Latchmg L,omphes
: 683 Moo.11, Sukaphibai 8 Rd., Nongkham, — - B
Modet S Sriracha, Chonburi 20230 Frequency welghtlng Complies
Serial number: CAB886 el R
Absolute Acoustic Complies
Flrmware version: 5.4 Senstivity | Somews

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000,

The d05|meter submmed for tesnng conforms to the specmcatlons in IEC 61252- 1993+A1 2000

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG 1032X SDG1XDDQ6R6E309
Attenuator Cirrus Research ZE:952 93892
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 40088

Notes

Thls oerllﬁca(e provndes lraceablllly of measuremenl o (he SI system of units and/or 1o units of measuremenl alised at the National Pl
Labaratory or other recognised national metrology instilutes. This certificate may nol be reproduced other than in full, excepl wiih the prior written
approval of the issuing laboratory. The results within this cedtificate relate only lo the ilems calibrated. The reported expanded uncertainly is based on a
slandard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximalely 85%




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0954



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206864

CERTIFICATE OF CALIBRATION

Certificate Number:
206864

Page 2 of 2

. Page 1 of 2
Cirrus Research plc ,
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH

United Kingdom Mkl )%

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.03 kPa Temperature: 21.9°C
100.06 kPa Temperature: 21.7 °C

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd.
. CR:110A 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Model: 1 Sriracha, Chonburi 20230
Serial number: CB0954
Firmware version: 54

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the reguirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000

Test aquipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY5B001553
Altenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificate provides lraceability of measurement to the S| syslem of unils and/or to units of measurement realised al lhe Nationai Physical
Laboralory or other recognised nalional metrology institutes. This cenificale may nol be reproduced other than in full, except with the prior written
approval of lhe issuing labaratory. The results within this cerlificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncetainty mulliplied by a coverage factor k=2, providing a coverage probabiity of approximately 95%.

Test results summary

Test Result
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
Fa

s



NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0642



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION e

Page 2 of 2

ISSUED BY Cirrus Research plc
Environmental conditions

DATE OF ISSUE 19 January 2024 CERTIFICATE NUMBER 206920 The following conditions were recorded at the time of the test:

Before Pressure:  100.02 kPa Temperature: 21.9°C Humidity: 34.6 %
Page 1 0of 2 N
Cirrus Research plc Ag After Pressure: 100.03 kPa Temperature: 21.8°C Humidity  36.1 %
Acoustic House Approved signatory )
Bridlington Road N.Smith
Hunmanby Electronically signed.
North Yorkshire
YO14 OPH Test results summary
United Kingdom L )% s i
Test Result
Dosemeter : aEc 61252 1993+A1 2000 Uneaity | Comples
SIESERSS S 3 B S S s B s Short Duration Complies
instrument information f————
Latchin Complies
Manufacturer: Cirrus Research plc Notes: Eastem Thai Consulting 1992 Co.,Ltd. Overload [alching y I ;,)______
. 683 Moo.11, Sukaphibai 8 Rd., Nongkham, I a
Modet: RSO Sriracha, Chonburi 20230 - Frequency weighting T e
Serial number: CB0642 Absolute Acoustic Complies
Firmware version: 5.4 Sensitivity _ R

Test summary
Date of calibration: 18 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for lesting successfully completed the periodic tests of tEC 61252-1993+A1:2000.

The dosmeter submltled for teslmg conforms to the specmcations in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

Thls nerhl'cale pmwdes lraoeablllly of measuremenl lo the S| syslem of units and/or lo units of measuremenl realised al the Nalional Physical
Laboratory or olher recognised national melrology inslitutes. This cerlificale may not be reproduced other than in full, excep! with the prior writlen
approval of the issuing laboratory. The results within this certificale relate only to ihe items calibrated. The reported expanded uncertainty is based on a
standard uncerainty mulliplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : (CB1497



Certificate Number:

CERTIFICATE OF CALIBRATION 206868

Page 2 of 2

CERTIFICATE OF CALIB

ISSUED BY Cirrus Research plc

Environmental conditions
DATE OF ISSUE 18 January 2024 CERTIFICATE NUMBER 206868

The following conditions were recorded at the time of the test:

Before Pressure: 100.13 kPa Temperature: 22.0 °C Humidity:  37.0%
Humidity: 354 %

2 . Page 1 of 2
Cirrus Research plc

Acoustic House

Pressure: 100.15 kPa

Approved signatory After

Bridlington Road N.Smith — T
Hunmanby . Electronically signed:
North Yorkshire
YO14 OPH
United Kingdom \\) .\: Test results summary
_ ) . %w,_> Test Result
Dosemetel‘ . !EC 61252"1 993+A1 :2000 Linearity Complies
Short Duration Complies
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overload Latching Complies
' 683 Moo0.11, Sukaphibai 8 Rd., Nongkham, :
Model CR:110A Sriracha, Chonburi 20230 Frequency weighting Complies
Serial number: CB1497 e o e -
i v Complies
Firmware version: 5.4 Sensitivity

Test summary
Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1983+A1:2000.

The dosimeter submitted for testing conforms to the specifications in 1EC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificale provides lraceability of measurement to the S system of units and/or lo units of measuremenl realised al the Nalional Physical i
Labaralory or olher recognised national metrolagy institutes. This cerlificate may not be reproduced other than in {ull, except wilh the prior written
approval of Ihe issuing laboratory. The results within |his certificate relate only lo the ilems calibrated. The reported expanded uncerlainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
i L
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1500



CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION —

Page 2 of 2

ISSUED BY Cirrus Research plc
Environmental conditions

194 .
DATE OF ISSUE SNUSQL202h  CERTIFICATE NUMBER) 1206366 The following conditions were recorded at the time of the test:

Before Pressure: 100.96 kPa Temperature: 21.6 °C Humidity: 34.1%
. Page 1 0f 2 .
Cirrus Research plc : After Pressure: 100.95 kPa Temperature: 21.6 °C Humidity: 34.7 %
Acoustic House Approved signatory e e A e S AT
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH Test results summary
United Kingdom N > gg
_ Test Result
Dosemeter : IEC 61252-1993+A1:2000 Linearity Complies
X ISR Pk e = s ot Doraton mries
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consuiting 1992 Co.,Ltd. Overload Lalching Complies
) 683 Moo.11, Sukaphibai 8 Rd., Nongkham, . :
Model: CR10A Sriracha, Chonburi 20230 Frequency weighting Complies
Serial number: CB1500 Absolute Acoustic Complies
Firmware version: 54 Sensitivity

Test summary
Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of t1SO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic lests of tEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDQ6R6309
Altenuator Cirrus Research ZE:952 93892
Environmental Manitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088

Notes

This certificate provides traceability of measurement 1o the SI system of units and/or to units of measurement realised al lhe Nalional Physical
Labaratory ar olher recognised nalional metrology instilutes. This certificate may not be reproduced olher than in full, excepl with the prior writlen
approval of the issuing laboratory. The resulls within this cerlificate relate only to lhe items calibrated. The reported expanded unceriainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 85%




NOISE DOSI METER
MODEL : CR:110A

SERIAL No. : CB1498



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024 CERTIFICATE NUMBER 206877

Page 1 of 2
Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire SCIRNEEY NS
YO14 OPH

United Kingdom

MO,

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd.
. 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Model: CR:110A Sriracha, Chonburi 20230
Serial number: CB1498
Firmware version: 5.4

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Altenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificate provides traceability of measurement to the SI systern of unils and/or to units of measurement realised at the National Physical
Laboratory or olher recognised national metrology inslilules. This certificate may not be reproduced olher than in full, excepl with the prior written
approval of the issuing taboratory. The results within this certificate relale only to (he items calibraled. The reported expanded uncertainly is based on a

standard uncertainty multiplied by a coverage lactor k=2, providing a coverage prabability of approximately 95%.
= {;,_ o
T ¥ iAh3
o /:2 7
\_. L

CERTIFICATE OF CALIBRATION

Certificate Number:
206877

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 100.96 kPa Temperature: Humidity:  33.2 %
After Pressure: 100.97 kPa Temperature: 21.5°C Humidity: 334 %
Test results summary
Test Result
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
Absolute Acoustic .
Sensitivity Complies
i i




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1499



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206881

Page 1 of 2
Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road N.8mith
Hunmanby Electronically signed:
North Yarkshire

YO14 0PH

United Kingdom

WS o

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd.
683 Moa.11, Sukaphibai 8 Rd., Nongkham,

Model: CR:110A Sriracha, Chaonburi 20230
Serial number: CB1499
Firmware version: 54

Test summary

Date of calibration: 18 January 2024
The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDQBR6309
Attenuator Cirrus Research ZE:952 93892
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088

Notes

This certificale provides lraceability of measurement to the S| syslem of units and/or lo units of measurement realised al the National Physical
Laboratary or other recognised nalional melrolagy inslitules This cerlificale may not be reproduced other than in full, except with the prior wrillen
approval of the issuing laboratory. The resulls within Ihis cerlificate relate only lo the ilems calibraled. The reported expanded uncertainty is based on a
standard uncertainty mulliplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
206877

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 100.90 kPa Temperature: 21.3°C Humidity:

After Pressure: 100.91 kPa Temperalure: 21.5°C

Test results summary

Test Result
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0643



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206871

Page 1 0of 2
Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire

Y014 OPH
United Kingdom

DR

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastemn Thai Consulting 1992 Co.,Ltd.
CR:110A 663 Moo.11, Sukaphibai 8 Rd., Nongkham,

Modet: : Sriracha, Chonburi 20230

Serial number: CB0643

Firmware version: 5.4

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1983+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDQBRE309
Attenuator Cirrus Research ZE:952 93892
Environmenta! Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088

Notes

This certificale provides Iraceability of measurement 1o the Sl system of unils and/or to units of measurement realised at the Nalional Physical
Laboratory or olher recognised national melrology instilutes. This certificate may not be reproduced other Lhan in full, except wilh the prior wrilten
approval of the issuing laboratory. The results within Lhis certificate relate only to the items calibrated. The reparled expanded uncertainty is based on a
slandard uncertainty multiplied by a coverage faclor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
206871

Page 2 of 2

After Pressure:  100.92 kPa Temperature: 21.5°C

Environmental conditions

The following conditions were recorded at the time of the test:

Humidity:  36.1 %
Humidity: 35.5%

Before Pressure:  100.93 kPa Temperature: 21.6 °C

Test results summary

Test Resuft
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
Absolute Acoustic Complies

Sensitivity




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0641



Certificate Number:
206878 . ey

CERTIFICATE OF CALIBRATION

Page 2 of 2

ISSUED BY Cirrus Research plc .
Environmental conditions
BAREIOFISSUE 19 January 2024 CERTIFICATE NUMBER 206878 The following conditions were recorded at the time of the test:

Humidity:  33.5%

Before Pressure. 100.96 kPa Temperature: 21.6°C

Page 1 of 2 . o
LIS Resnarchpic o After  Pressure: 100.96kPa  Temperature: 21.5°C Humidity:  34.9 %
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed
North Yorkshire
YO14 OPH i

Test resulis summary

WS S
== Test Result

United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Linearity Complies

Short Duration

PU— NI —— Gomplies

Instrument information

i Complies
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overload Latching L P .
. 683 Moo.11, Sukaphibai 8 Rd., Nongkham, L Ji
Model: CR:110A Sriracha, Chonburi 20230 Frequency weighting Comp ol
Serial number: CB0641 Absolute Acoustic Comples

Firmware version: 5.4

Test summary

Sensitvity ST, |

Date of calibration. 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

This certificate provides traceability of measurement to the S system of units and/or to units of measurement realised at the National Physlcal
Laboralory or other recognised national melrology inslitutes. This certificate may nol be reproduced other than in full, excepl with the prior writien
approval of the issuing laboratory. The results within this certificale refate enly to the ilems calibrated. The reported expanded uncertainly is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximalely 95%.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0644



DATE OF ISSUE 19 January 2024

ISSUED BY Cirrus Research plc

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 206923

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

CERTIFICATE OF CALIBRATION

Certificate Number:
206923

Page 2 of 2

Page 1 of 2

Approved signatory
N.Smith
Electronically signed:

WS-

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

Temperature: 21.4 °C
Temperature: 21.6 °C

Humidity:
Humidity:

33.0 %
322%

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer:

Modet: CR:110A
Serial number: CB0644
Firmware version: 54

Cirrus Research pic

Notes: Eastern Thai Consulting 1992 Co.,Ltd.
683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Test summary

Date of calibration: 19 January 2024

The calibration was perfarmed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000

The dosimeter submitted for testing conforms to the specifications in 1EC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 100498

Notes

This certificate provides traceability of measurement to the S system of unils and/or to units of measuremenl realised at the National Physical
Laboratory or other recognised national metrology institutes, This certificale may nol be reproduced other than in full, except with the prior wrillen
approval of the issuing laboratory. The resuits wilhin this certificate relate only to the items calibrated. The reported expanded uncertainty is based on 2
standard uncertainty mulliplied by a coverage faclor k=2, providing a coverage prabability of approximately 95%.

—

&%)

Test results summary

Test Result
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
e

CORY



NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0955



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206865

. Page 1 of 2
Cirrus Research pic

CERTIFICATE OF CALIBRATION

206865

Certificate Number:

Page 2 of 2

Approved signatory
N.Smith
Electronically signed:

Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

DS

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd.
) 683 Moo.11, Sukaphibai 8 Rd., Nongkham,
Model: CR:110A Sriracha, Chonburi 20230
Serial number: CB0955
Firmware version: 54

Test summary
Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SOG1XDDAQBRE309
Attenuator Cirrus Research ZE:952 93892
Environmental Monitor Comet T7510 16866334
doseBadge Reader Cirrus Research plc RC:110A 40088

This certificale provides Iraceability of measurement to the S} syslem of units and/or to units of measurement realised at the National Physical
Laboratory or olher recognised national metrology inslitules, This certificate may nol be reproduced other than in full, excepl with the prior wrilten
approval of the issuing laboratory. The resulls within this certificale relate only o the items calibraled. The reported expanded unceriainly is based an a

slandard uncertainly multiplied by a coverage factor k=2, providing a coverage prabability of approximatety 95%.

_p—

" 8
j /]

I

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:  100.95 kPa Temperature: 21.5°C Humidity:  35.2 %
After Pressure;  100.93 kPa Temperature: 21.7 °C Humidity:  35.7 %
Test results summary
Test Resuit

Linearily Complies

Short Duration Complies

Overload Latching Complies

Frequency weighting Complies

Absol_qtg Acoustic Complies

Sensitivity




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CAS8887



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 19 January 2024  CERTIFICATE NUMBER 206883

) Page 1 of 2
Cirrus Research plc .
Acoustic House Approved signatory
Bridlington Road N.Smith

Hunmanby
North Yorkshire
YO14 OPH
United Kingdom

Electronically signed:

WS o

~ Dosemeter : [EC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Lld.

) 683 Moa. 11, Sukaphibai 8 Rd., Nongkham,
Model: CRIEOA Stiracha, Chonburi 20230
Serial number: CAB8887

Firmware version: 5.4

Test summary
Date of calibration: 19 January 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000
The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
" Signal Generator KEYSIGHT 335118 MYS8001553
Altenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334 i
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificate provides traceabilily of measurement lo the S| system of units and/or la units of measurement realised at the National Physical
Laboralory or other recagnised nalional metrology institutes. This certificate may not be reproduced other than in full, excepl with the pnor wrilten
approval of the issuing labaratory. The results within this cerlificale relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty mulliplied by a coverage factor k=2, providing a coverage probability of approximately 95%

CERTIFICATE OF CALIBRATION (

“Certificate Number:
206883

l

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure:  100.93 kPa Temperature: 216°C

After Pressure;  100.92 kPa Temperature: 216°C

Test results summary

Test Result

Linearity Complies
Short Duration Complies
Overload Latching

Complias

Frequency weighting

“Absolute Acoustic
Sensitwity __

Humidity:
Hurmidity:

35.4 %
364 %




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CAS8889



_.-C-I;rtiﬁcate Number:

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION 208918

Page 2 of 2

ISSUED BY Cirrus Research plc
Environmental conditions

DATEIOFISSURI  HEdanuagy2024! CERTIFIGATE NOMBER) 206318 The following conditions were recorded at the time of the test:

Before Pressure: 100.96 kPa Temperature: 21.6 °C Humidity: 34.6 %
. Page 1 of 2 . . .
Cirrus Research pic : After Pressure:  100.94 kPa Temperature: 21.5°C Humidity:  34.4 %
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby . Electronically signed:
North Yorkshire
YO14 OPH Test results summary
United Kingdom N s D «\;
2 Test Result
osemeter : IEC 61252-1993+A1:2000 Linearity | compies |
e T, e e e e et bt e S e e el eion Complies
Instrument information —
i Complias
Manufacturer: Cirrus Research pic Notes: Eastern Thai Consulting 1992 Co.,Ltd. Overloi&?‘tt.:lj\i OISO P, Oni______,_ .
) — 683 Moo.11, Sukaphibai 8 Rd., Nongkham, R o Complies
Model: - Sriracha, Chonburi 20230 Rrequencyjweiolting Wl v W
Serial number: CA8889 .Kb_so!qtg TS Complics
Firmware version: 5.4 Sensitivity et

Test summary

Date of calibration: 19 January 2024

The calibration was performed respecting the reguirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC §1252-1993+A1:2000

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial numher
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

This certificale provides traceability of measurement to the Sl system of unils and/or o units of measurement realised at lhe Nalional Physical
Laboralory or olher recognised national meirology institutes. This certificate may not be reproduced olher than in full, except wilh the pnor writlen
approval of lhe issuing laboratory. The results within this certilicate relate only to the ilems calibrated. The reported expanded unceriainty is based on a
slandard uncenainty multiplied by a coverage factor k=2, providing a coverage probabilily af approximately 95%




ANALYTICAL BALANCE (DU)
Model : XS205DU

Serial No. : 1126323724



S,

ASIA MEDICAL AND i
A M A R C AGRICULTURAL LABORATORY g“\_\\j._/y’;,
AND RESEARCH CENTER g ———— . =

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-148799 Page 1 of4
Sample Code : 23-56200-001

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Mao 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)

Equipment " . ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU
Serial No. : 1126323724
1D No. : LABE 05/1
Date of Receipt : 22 December 2023
N
Date of Calibration : 22 December 2023 )!
Calibrated by Mr. Somwang Sangdee Approved by (Mv. Somchai Neampunt)
Scientist Signed for Director
Issue date 25 December 2023

The uncertainties are for a confidence probability of approximately 85%

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

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

measurement bility of the lab y and its bility to r ized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. This certificate may not be reproduced ather than in full except with the prior written approval of the Asia Medical and Agricultural
Laboratory and Research Center Public Company timited (AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
la i FAX 02-516-6949 WWW.AMARC.CO.TH
PF}R"FBEB% Wang Thonglang, Bangkok 10310 Rev.05 Effective Date. 15/10/21

ASIA MEDICAL AND
AGRIGULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-148799 Page 2 of 4

Sample Code : 23-56200-001

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS$205DU

Capacity - Max 81g/220g
Resolution : 0.01mg /0.1 mg
Serial No. : 1126323724

ID No. : LABE 05/1

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same [oad under the same measurement condition. The measuremnent of the repeatability must include both the balance

specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.} Operator handling of the
balance is also included in the standard deviation.

Unit: g Range: 80 Before adjusbment After adjustment
Nominal value 40 80 40 80
D No adjustment .
Standard weight 40.000054 80.000048 40.000054  B80.000048
Adjustment . .
Average reading of indicator 40.00026  80.00037  40.00017  80.00017
Standard deviation 0.000015 0.000016 0.000008 0.000008
Unit: g Range : 200 Before adjustment After adjustment
Nominal vaiue 100 200 100 200
D No adjustment B
Standard weight 100.000042 200.000041 100.000042 200.000041
Adjustment . .
Average reading of indicator 100.0003  200.0004  100.0001 200.0001
Standard deviation 0.00005 0.00005 0.00003 0.00005

o

361 Soi Ladpion 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabf:hla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WINW. AMARC.CO.TH
EMCIZ064 Rev.03 Effactive Date, 15/10/21



R ASIA MEDICAL AND
A M A AGRICULTURAL LABORATORY
E ] | AND RESEARCH CENTER
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-148799 Page 3 of4
Sample Code : 23-56200-001

REPORT OF CALIBRATION

Result of Catibration

2. Sensitivity or value of a scale division
Change in the output variable of a measuring instrument divided by the associated change in the input variable.

Unit: g
Range: 80 Range: 200
- Testeoimt Sensitivity, S ] Test Point  Sensitiviy,5 |
I o | 7 1ooms o ] 1.0274 ,
40 ; 0.98753 100 .l 0.9975 [
80 i 0.99751 ' 290, | 0.9975 |

3. Departure of indication from nominal value, Linearity

Unit: g

Nominal Standerd Average Reading Correction Expanded Coverage
Value valus of Indicator Valua Uncertalnty Factor (k)

Unload 0.0000000 0.00000 0.00000 0.000012 2.05

0.01 0.0100025 0.01000 0.00000 0.000012 2.05

0.1 0.1000019 0.10001 -0.00001 0.000013 2.03

1 1.0000125 1.00001 0.00000 0.000015 2.02

5 5.0000208 5.00004 -0.00002 0.000021 2.00

10 10.000004 10.00008 -0.00008 0.000026 2.00

20 20.000030 20.000M1 -0.00008 0.000036 2.00

50 50.000014 50.00014 -0.00013 0.000068 2.00

100 100.000042 100.0001 -0.0001 0.00016 2.00

150 150.000056 150.0001 0.0000 0.00022 2.00

200 200.000041 200.0002 -0.0002 0.00027 2.00

| § !
The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement mulliffied e coverage factor k, which for a normal

distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measuremant has been determined in accordance with

UKAS M3003

361 Soi Ladprac 122, Ladprao Roacl, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-515-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.Q3 Effective Date. 15/10/21

ASIA MEDICAL AND
A | A AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-148799 Page 4 of4
Sample Code : 23-56200-001

REPORT OF CALIBRATION

Result of Calibration :

4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccertric) loading. The corner load increases with the weight of

the load and its removal from the center of the pan support.
O circle
Weighing pan (O Triangular Test weight: 50 and 100
® Rectanguiar Unit: g
Range 80 200
Position Reading of indicator Reading of indicator ry r
1 50.00015 100.0001
2 50.00022 100.0001 = ).
3 50.00008 100.0001
2 50.00002 100.0000 '
5 50.00016 100.0002 @ iy ©
6 50.00014 100.0001 o 0
Maximum difference 0.00013 0.0001 ‘
Condition of Calibration
1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature {°C) 228 230
place of calibration only. Relative Humidity (%Rh) 435 511
3. Condition of Calibration item: Normal Air pressure (hPa) 10125 | 10145

4. This certification is traceable to the International System of Unit maintained at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public
Company Limited {Instrument number 1).

5. Reference standard instrument :

Instrument Class ID N, Certificate No, Due Date
1) STANDARD WEIGHT 1mgto1kg E2 LB-WE-79 23-105642 10 Septermber 2024
- End of Report - At
361 Soi Ladpiao 122, Ladpiao Road, 1EL 02-516-2422 CONTACT@AMARC.CO.TH
RC.CO.TH
hla, Wang Thonglang, Bangkok 10310 FAX 02-516-6049 WIW.AMA
m?gﬁoga SDSLICRCERS i Rev,03 Effective Date. 15/10/21



ANALYTICAL BALANCE
Model : SECURA224-1S

Serial No. : 0036707137



AMARC

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
I AND RESEARCH CENTER
Certificate No. 23-148800
Sample Code 23-56200-002
Customer

Average reading of indicator

Before adjustment
Standard deviation

100

ASIA MEDICAL AND
A M A R C AGRICULTURAL LABORATORY
W3 AND RESEARCH CENTER
s g h
NSC-TISE-TIS17025
CALIBRATION 0152
Page 1 of4 Certificate No. . 23-148800
Sample Code :  23-56200-002
: EASTERN THAI CONSULTING 1992 CO., LTD.
Equipment ELECTRONIC BALANCE
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
5 Manufacturer SARTORIUS
Sriracha, Chonburi 20230
Model : SECURA224-1S
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD. Capacity : Max 220 g
. Resolution : 0.0001g
(Analytical Balance Room)
Serial No. : 0036707137
ID No. : LABE 05/2
Equipment : ELECTRONIC BALANCE
Result of Calibratlon
Manufacturer : SARTORIUS
1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
Model : SECURA224-1S o -
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.) Operator handling of the
Serial No. : 0036707137 balance is also included in the standard deviation.
1D No. : LABE 05/2
P Unit: g Range : 220
Date of Receipt : 22 December 2023 A Nominal value
[ No adjustment Standard weight
Adjustment
Date of Calibration : 22 December 2023
Calibrated by Mr. Somwang Sangdee Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director Unit :
Issue date 25 December 2023 i 7
The uncertainties are for a conlidence probability of approximately 95%. - \ (
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of :alibmtiun‘b'nly. u
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
measurement bility of the lab y and its bility to r ized national standards and to the unil of measurement realized at the corresponding
national standards lab y. This d may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricuitural
Laboratory and Research Center Public Company Limited (AMARC)
p T TEL 02516 2422
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-017 Rev.05

[] No adjustment

[ Adjustment

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

Effective Date. 15/10/21

361 Sot Ladpran 122, Laciras Road,
PF“MBP-%IE&V\IEI'\Q Thonglang, Bangkok 10310

Average reading of indicator
Standard deviation

200
100.000042 200.000041
Range :

After adjustment
99.9998

100 200
199.9998

0.00006

Nominal value

Standard weight

100.000042 200.000041
0.00007

100.0000 200.0000
0.00003 0.00007
] Before adjustment

[ After adjustment

TEL 02-516-2422
v

FAX 02-516-6949
Rev.03

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH

Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALBRATION 0152
Page 2 of4



l ASIA MEDICAL AND
A A AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TIS+-TIS17025

CALIBRATION 0152
Certificate No. 23-148800 Page 3 of4
Sample Code :  23-56200-002

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division

Change in the output variable of a measuring instrument divided by the associated change in the input variable.

Unit: g
Range : 220 Range :
Tect Point Sensitlvity, S Test Point Sensitivity, S
5 0 0.7980 ! .
100 § 0.8978 = '
200 | 0.8978 i
3. Departure of indication from nominal value, Linearity
Unit: g
Nommal Standard Avarage Reading Correction Expanded Coverage
Value Value of indicator Value Ungeneinty Factor (k)
Unload 0.0000000 0.0000 0.0000 0.000086 2.00
0.01 0.0100025 0.0100 0.0000 0.0000886 2.00
01 0.1000019 0.1000 0.0000 0.000087 2.00
1 1.0000125 1.0000 0.0000 0.000087 2.00
2 2.0000089 2.0000 0.0000 0.000087 2.00
5.0000208 5.0001 -0.0001 0.000088 2.00
10 10.000004 10.0000 0.0000 0.000090 2.00
20 20.000030 20.0000 0.0000 0.000093 2.00
50 50.000014 50.0000 0.0000 0.00011 2.00
100 100.000042 100.0000 0.0000 0.00016 2.00
200 200.000041 200.0000 0.0000 0.00028 2.00

. - - ¢
The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal
distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordanca with

UKAS M3003.

: dpnin 22 Ladloras 2ot TEL GBI 202 COMTACTRAMARE G0
Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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ASIA MEDICAL AND
A AGRICULTURAL LABORATORY
6} AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-148800 Page 4 of 4

23-56200-002

REPORT OF CALIBRATION

Sample Code

Result of Calibration :

4. Eccentric or off-centre loading
Deviation of the measurement value through off - center (eccentric) leading. The corner load increases with the weight of

the load and its removal from the center of the pan support.

@ Crdle
Weighing pan (O Triangular Test weight : 100
QO Rectangular Unit: g
Range 220
Position Reading of indicator Reading of indicator : .
1 100.0000 -
2 100.0000 ; -
3 100.0000 .
4 99.9999 -
5 100.0000 - 03 (2
6 100.0000 - o) 0
Maximum difference 0.0001 - : ‘
Condition of Calibration
1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperatwe (°C) 244 248
place of calibration only. Relative Humidity (%Rh}) 9.9 M
3. Condition of Calibration item: Normal Air pressure (hPa) 10122 | 1012.8

4. This certification is traceable to the International System of Unit maintained at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public
Company Limited {Instrument number 1).

5. Reference standard instrument :

Certificare No, Due Date
10 September 2024

Instrument Class D No,
1) STANDARD WEIGHT 1mgto1kg E2 LB-WE-79 23-105642

- End of Report -

=

i |

TEL 02-516-2422 CONTACT@AMARC.CO.TH
FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 Effective Dale. 15/10/21

361 Soi Ladprao 122, Ladprao Road,
Phiabphla, Wang Thonglang, Bangkok 10310
FM-CL-064




BOD INCUBATOR
Model : TC445S

Serial No. : 0223/007275
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S K SALES AND SERVICE CO.LTD. ita‘“\'%ﬁﬁ
194/56, 194/57 Thakham Rd. Somae Dam ',/}-'—/_\""'\-\“--: Y oy K
Bang Khun Thion Bangkok 10150 KTAI

NSC-TISI TIS 17028
CALIBRATION 0261

Tel. 1 02-417-2144 Fax : 02-417-2155

Certificate of Calibration

Reference No. © C03190/2309-025 Certilicate No.
Cuslomer : Eastern Thai Consulting 1992 Co.,Lid.

: $2309-3014

Page 1 of 2
683 Moo 11, Sukhaphiban 8, Tambol Nongkham,

Siracha District, Chonburi 20230, Thailand

Equipment : Incubalor
Manufaclurer ¢ Lovibond
Model : TC4458
Serial No. : 0223/007275
1D No.
Received Date . 15 Seplember 2023
Calibraled Date : 15 Seplember 2023
Issued Date : 18 September 2023
Environment
Minimum Value Maximum Value
Ambient Temperalure ( °C ) 275 28.1
Relative Humidity (% RH) 57 -
AC Line Vollage (VA(S;“_ - 224 o o '226 -
Place Of Calibration :  Production Line
Calibraled by : M. Teerasak Chalyaporn

ibralion Method

In-house melhod : SK-WI-23 base on Thal Laboralory Accredilation Scheme Publication Reference G-20

Condilion of_thls resull of calibratlon
1. Reference standard instrument
Instrument Serial No. Cerlilicale No Due Date
1) Dala acquisition/Switch unit MY44047397 L2305-268 4 November 2023
2) Mulliplexer Module MY41105123 L2305-268 4 November 2023

2. This result of calibration was found accurate as shown on date and place of calibralion only
3. This certilicale can be traceable 10 International System of Unit :
- Through Thailand Instilute of Scientific And Technological Research (TISTR)

Approved by . -~ e
—

,/I'err.Suphachai Saksri O Mr.Phayak Tootit O Wiss Tanlaraporn Petiong

The reported uncertainty is based on a standard uncertainly multiplied by a converage factor k = 2.0 ,providing
a leve! of conlidence level of approximalely 95 %

——
e £ e

o T R P PN PRt 27— AN gt M L T s - -

Tius cenificale may nol be ieproduced olher than in lull excepl with Lhe prior wrillen approval of e S K Sales And Serace quplnrl

Cerlificale No. : 52309-3014

Page 2 of 2
Table1 General Information
\Working Area ( W*L*H) 60 "56 *145 cm
Fresh Air OFF =
Table2 Chamber Perfomance
Setting Average Indicating Measured Measured Overall
Temperature Temperature Stabillty Uniformity Variation
(‘c) (‘c) (+c) {’c) (‘c)
20.0 20.0 0.37 0.64 0.98
Table3 Temperature Distribution
Setting Average Standard Reading ( C ) Uncertalnty
Temperalure (£°C)
e No.t | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 -
20.0 19.52 | 19.40 | 19.70 | 19.43 | 19.33 | 19.38 | 19.45 | 19.58 | 19.67 0.55

0

Resolution : 0.1 (C)

* Probe No. 9 is Relerence Probe

Notes : 1. The lemperalure stabllity Is the one-hall ol grealest maximum difference of measured lemperalures al any one probe.
2. The lemperalure unlformily Is the maximum difference of measured temperalures between of any probes and the
measured lemperalure al the reference location which are observed al same lime
3. Overall varialion Is ihe dillerence of maximum and minimum measured lemperalures throughoul observalion lime.

4. The reporled uncerlainty of measurement were excluded Unlformity and Stability

** End of Calibration Report **




BOD INCUBATOR

ID No. : LABE 19/5
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NSC-TISI-TI517025
CALIBRATION 0152 CALBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f3 REPORT OF CALIBRATION Bt
Certificate No. : 23.040768 Certificate No. : 23-040768
sample Code 2316178-002 Sample Code : 23-16178-002
Customer EASTERN THAI CONSULTING 1992 CO., LTD. Results of Calibration
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
e & Resolution . 01 °%C
Sriracha, Chonburi 20230 :
1. Reporting of Temperature
Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.
(Laboratory) Calibration uuc- uuct Measured temperature at each positions (°C) Uncertainty | Coverage
i point {°C) |setting (°C}|reading (°C)| #1 l H2 #3 44 #5 46 [ #8 #gRe + (°C) factor k
Equipment Temperature controlled enclosures (Incubator)
Fanafacturer Lovibond Model Toa4ss 20 20.0 20.0 20.061 19.92 | 19.96 | 19.89 | 19.93 | 20.08| 19.97 | 18.79 | 19.86 0.42 2.00
Serial No. 0520/005227 ID No. LABE 19/5 2. Characterization results
Date of Receipt 21 April 2023 Date of Calibration 21 April 2023 —— et
Calibration point (°C) Stability x (°C) Uniformity (°C) Overall variation (°C)
Condition of Calibration 20 0.32 0.37 0.85
1. Environment 1.1 Ambient temperature Maximum 361 °C Minimum 345 °C
es
1.2 Relative humidity Maximum 518 % Minimum 493 % Lt o
= - UUC* = Unit Under Calibration
1.3 Line voltage supplied Maximum 2247 VAC Minimum 221.8 VAC
2. Calibration method i
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-08 (RTD-239 to RTD-247) 22-077888 09 August 2023

(RTD-P1100)
A. This certificate is traceable to the international system of unit (S! Unit).

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

8. Condition of calibration item . Normal

J

v WSS

Calibrated by Mr. Sarawoot Thammo Approved by {Mr. Somchai Neampunt)

Scientist Signed for Director
Issue date 24 April 2023 r gy I Ej‘\”'b‘ 7 4
s ’J) o o -
The uncertainties are for 3 bility of i 95% c | / —\/t}'
| ) =2

The eatibration result 1s applied anly \u the above cafibrated ilem and was found accurate as shown on date and place of calibration only

This Cesuficate is issued in with the itions of granted by the Thai Labaratory Accreduation scheine which has assessed the measurement capability of the

may not be

lal y and its ity 1o ized nanonal and 10 the unil of measuement realized at the national s al y This

reproduced other than in full excent with the prior written upproval of ths Asia Medleal and Agricullural Lehoratory andl Research Centar Public Company Limited {AMARC)
- ST TORTAC L RAk AR T
361 Soi Ladpraa 122, Ladprao Road, TFL 07518 2472 TORTAC TRARARC.CO Tt

Phlabphla, Wang Thonglang. Bangkok 10310 FAaN 02 GYa WWW AMARC CO TH
FM-CL14 R E R E D

COMAC @A MARLTOR
WWYY AMARC CO.7H

EffC i e 13000

TEL 02-516-2422
FAX (?-516.5949

Pev )8

361 Soi Ladprac 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
FM.CL.010
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CALIBRATION 0152
REPORT OF CALIBRATION Page 3of 3
Certificate No. ; 23-040768
Sample Code : 23-16178-002
Results of Calibration
Notes
#2 4

1.

=
o

Sensor installation locations

1.1 All sensors at any corners or walls should be positioned
Sem({axbxc)from the wall.

1.2 The reference sensor is preferably located of the geometric center
of the chamber.

Interior dimensions approx of chamber

W= 60 cm;D= 56 om; H-=- 146 cm

Air valve or fresh air level : Off

Fanlevel : Open

The quoted uncertainty includes" Stability of chamber and loading effect

in chamber at 20% of uniformity ",

" Fromenie conter

*b,

Figure: Example of sensor
installation Positions

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

location which are observed at the same time.

Stability - one-half of the greatest maximum difference of reasured temperatures at any one sensar.

Qverall variation - the difference of the maximum and the rinimum measured temperatures throughout observation time.

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

. Calibration results without adjustment.

The resulr of U is stated as the standard o

1o a coverage probability of appioximately 95% The standard uncerlainty of has been d

by the coverage factor k. vhich lor a normal distribution correspands

- End of Report -

with UKAS M3003 ]
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BOD INCUBATOR

ID No. : LABE 19/5
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AND RESEARCH CENTER =2

NSC-TISI-TIS17025

CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 1of3
Certificate No. : 24-046203
Sample Code : 24-18906-002
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.
(Laboratory}
Equipment . Temperature controlled enclosures (Incubator)
Manufacturer :  Lovibond Model ;. Tc4458
Serial No. :  0520/005227 iD No. : LABE19/5
Date of Receipt : 18 April 2024 Date of Calibration : 18 April 2024
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 350 °C : Minimum 3381 %€
1.2 Relative humidity : Maximum 69.1 % : Minimum 50.0 %
1.3 Line voltage supplied : Maximum 2225 VAC ; Minimum 218.8 VAC

2. Calibration method
TLAS-G-20: Guideltnes for calibration and checks of temperature controiled enclosures.
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date

LB-DA-08 (RTD-248 to RTD-256) 23-084070

Data Acquisition With Sensor
(RTD-Pt100)

06 August 2024

4. This certificate is traceable to the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

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

6. Condition of calibration item : Normal
aQ
b/
O
Calibrated by Mr. Sarawoot Thammo Approved by {Mr. Nuttaput Timula)
Scientist
Issue date 19 April 2024

The uncerlainues are lor 2 confilance probabifity of approximately 95%
The calibration result is gpplied onfy o the aboue calibraled itemn and was found accurals as shown on date and place of calbratian only

This Cerdlicate is issued in with the i of

granted oy the Thar Laboratory Accrediation scheme whicn lias gssessed the maasusenmant capability & the

laboratory and its raceabilily la recognized national standards and 10 1he unil of tesbzed al the car navioral standards laboralory This ceruficate may nol b

reproduced uther than in full except with the prior witien aporoval of the Asia Medical and Agcultural Laboratory and Reszarch Center Publi: Company timinad (AMARCH

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Eitacirer Dare 1510/21

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516:6949
FMCL A Rev.0

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Results of Celibrotion

Resolution : 01 °C

1. Reporting of Temperature

i,
oo

i
&

L

Y
4

.
ISR
ety bt

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of3
Certificate No. : 24-046203
Sample Code : 24189086-002

Calibration yuc* yuc- Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) |setting (°C)|reading (°C} #1 #2 #3 &4 45 46 K7 tg | wgt + (°C) factor k
20 20.5 20.0 20.28| 19.86 | 19.90 | 19.91 | 19.82 | 20.10 | 20.01| 18.89 | 18.75 0.59 2.00

2. Characterization results

Calibration point (°C) Stability = (°C) Uniformity (°C}

Overall variation (°C)

20 0.45 0.85

131

Notes
UUC* = Unit Under Calibration

O\o

361 Son Ladprao 122, Ladprao Road, TEL 02-516-2422

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM.CL-O1B Rev 09

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Ellective Dale 1510/2%
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NSC-TISI-TIS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 3of3
Certificate No. : 24-046203

Sample Code : 24-18906-002

Results of Calibration
Motes 1/
1. Sensor installation locations e b
1.1 All sensors at any carners or walls should be positioned
5cm (a x b x ¢) from the wall. A S #3®
1.2 The reference sensor is preferably located of the geometric center " Q?I ek
of the chamber. H ®6 ;5 * 8y
2. Interior dimensions approx of chamber : :
W= 60 cm:D= 56 cm; H=146 cm g "wf'ﬂ:,";g_ D,
3. Air valve or fresh air level : Off 7 %4,

e

a
4. Fanlevel : Open q_.._-—w———-p-

5. The quoted uncertainty includas” Stability of chamber and loading effect
in charber at 20% of uniformity ". installatian Positions

6. 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.
7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.
9. UUC* reading - the average reading of indicating device that forms the integral part of the enciosure.

10. Calibration results without adjustment.

The result ded of U is staed a3 the stancard i ied by the coverage factar k, which for a normal distribution corresponds.
to a coverage probabillly of approsimalely 95% [he stendard inty of has baen n with UKAS M3003

Ou

- End of Report -

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

Phlabphla, Wang Thonglang, Bangkok 10310 FAX D2-316-6949 WWW.AMARC.CO.TH
FRECL0E Rev 09 EHoctive Date 15/10/2¢



Hot Air Oven

Model : UM 400

Serial No. : 900982



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 1of 3
Certificate No. : 24-001944
Sample Code : 24-00963-001
Customer EASTERN THAl CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.
(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UM 400
Serial No. 900982 1D No. LABE17/1
Date of Receipt 09 January 2024 Date of Calibration Q09 January 2024

Condition of Calibration

1. Environment 1.1 Ambient temperature Maximum 306 °C Minimum 29.2 °c

1.2 Relative humidity Maximum 575 % ; Minimum 46.4 %

1.3 Line voltage supplied Maximum  229.5 VAC Minimum 2225 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-10 (RTD-257 to RTD-265) 23-066256 29 June 2024

(RTD-Pt100Q)

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

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

1

(Mr. Somchai Neampunt)

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

6. Condition of calibration item Normat

Calibrated by Mr. Sarawoot Thammo Approved by

Scientist Signed for Directar
e
Issue date 09 January 2024 7 ‘-3 D ‘\V J
{ el
The uncertainies are for a conli ity of imately 85% B

The calibration result is enplied only (o the abave calibrated item and was found accurate as shown on dale and place of calibration only

This Cerulicale 1s 1ssued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation scheme which has assessed the measurement capability of the

and 10 the unit of measurameni realized Bt the corresponding natonal standards laboratary. This certificate may nol be

laboratory and ils ilily to ized nallonal
reproduced ather than in full excepl wilh the priar written approval of the Asia Medical and Agricultuial Laboratory and Research Center Public Company Limiled (AMARC)

CONTACT@AMARC.CO.TH

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

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-4 Rev 01

AMARC|

Results of Calikiration

. Resolution

01 °c

1. Reporting of Temperature

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of 3

Certificate No. : 24-001944

Sample Code : 24-00963-001

Calibration uuc vuc Measured temperature at each positions (°C) Uncertainty Coverage

point (°C) |setling (°C)|reading (°C){ #1 *2 43 w4 #5 "6 #7 #8 | #gf + (°C) factor k
60 60.0 60.0 60.0459.90 | 59.81 | 59.84 | 59.47 | 59.91 | 60.08 | 59.98 | 59.87 0.25 2.00
85 85.0 85.0 86.07| B5.75 | 85.58 85.62- 84.69 | 85.83 8‘6‘28 85.94| 85.77 0.34 2.00

2. Characterization results

Calibration point (°C)

Stability = (°C)

Uniformity (°C)

Overall variation (°C)

60
85

on 0.49

0.09 113

0.80

1.72

Notes

- UUC* = Unit Under Calibration

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

FM-CL-018

TEL 02-516-2422
FAX 02-516-6949
Rev.08

CONTACT@AMARC.CO.TH
WWW.AMARGC.CO.TH
Effective Date. 15/10/21
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Results of Calibration

Notes

1. Sensor installation locations

1.1 All sensors at any corners or walls should be positioned

5cm (2 x b x ¢) from the wall.

REPORT OF CALIBRATION

1.2 The reference sansor is prefersbly located of the geometric center

of the chamber.

2. Interior dimensions approx of chamber :

W= 40 ocm; D= 28 cm;H-= 39

3. Airvalve or fresh air level  : Off

4. Fenlevel : Open

5. The quoted uncertainty includes” Stability of chamber and loading effect

in chamber at 20% of uniformity *.

T —
TSNS
oyl A
NSC-TISI-TIS17025
CALIBRATION 0152
Page 30of 3
Certificate No. : 24-001844

Sample Code : 24-00963-001

B gn;‘f—-unm-m wanrer

]
#6 T "

_wm_ w7 D

s cg'/,;

T

Figure: Example. of sensor

installation Positions

6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

location which are obssrved at the same time.

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

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

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

10. Calibration results without adjustment.

The rasult expanded uncartalnty of measurement U is stated as the standard uncertalnty of measuremant multiplied by the coverage factor k, which for a normal distrbution corresponds

Lo 3 coverage probability of approximataly 95% The standard

has begn d in

- End of Report -

with UKAS M3003.

361 Soi Ladprac 122, Ladprao Road,

Phlabphta, Wang Thonglang, Bangkok 10310
FM-CL.018

TEL 02-516-2422
FAX 02-516-6949
Rev.08

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



LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560



QUALITY CALIBRATION CO.,LTD. _‘Q“_\\-':J"f;,‘

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 im

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 AN
st g

www.qcalibration.com

NSC-TISI-TIS 17025
CALIRRATION 0149

CERTIFICATE No : 23T10864
REFERENCE No: 71117-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

RESOLUTION

TYPE

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

LIQUID IN GLASS THERMOMETER
PRECISION
0°CTO 100 °C
43560
LABE 16/1
0.1°C
TOTAL IMMERSION
= USED ITEM

EASTERN THAI CONSULTING 1992 CO,, LTD.

QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration,com

CERTIFICATE No : 23T 10864

683 MOO 11, SUKHAPIBAN 8 ROAD, NONGKHAM,

SRIRACHA, CHONBURI 20230

CHARUKIT L.

09-Nov-34’ {

|
ONGBQr\ %

09-Nov-23

02-Nov-23

—

Ccer

PAGE :2 OF 2
PAGE : 1 OF 2
Calibration Report
EQUIPMENT LIQUID IN GLASS THERMOMETER
MANUFACTURER PRECISION
MODEL 0°C TO 100°C
ID No LABE 16/1 SERIAL NUMBER 43560
RESOLUTION 0.1°C TYPE TOTAL IMMERSION
RECEIVED DATE 02-Nov-23 CALIBRATION DATE 09-Nov-23
AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH + 20 %RH
CONDITION OF TRIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUTD BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
ITS-90.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEY, SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1502 77964 23T3927 08-Mar-24
2) SPRT PROBE 5614 636626 23T3927 08-Mar-24
3) PRECISION BATH 7320 A21105 22T13199 14-Dec-23
4) PRECISION BATI CTR-40 A68155 22TI3198 09-Dec-23
5) PRECISION BATH 6045 3C023 22T13200 19-Dec-23
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG. TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY {THAILAND),
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuc* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
o) C)
0.009 0.0 60 0.0090 N/A 0.26
25.01 25.0 165 0.0050 N/A 0.26
50.00 50.0 275 0.0040 N/A 0.26
99.991 100.0 360 -0.009 29.3 0.26
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 APPROXIMATELY 95%.
END OF CALIBRATION REPORT
foYQV
2 )\

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

F-GO10 REV



GAS CHROMATOGRAPH
Model. : GC-2010 PLUS AF

Serial No. : C12095200986



ZEMC-3379F
Document No.OO.R - Tk-((07 - ob23

Operational Qualification

SHIMADZU GAS CHROMATOGRAPH SYSTEM
GC-2010Plus Series

Operational Qualification

Operational Qualification Report

Svstem Name

System 1D No Gos Clﬂ"'vwru-jw@\\ U\ﬁf 04 13
Installation Site ]V\Q*\JUW\P“\ Roaw\ GC /IC

The undersigned performer reports that the Operational Qualification Protocol has been successfully completed for the
syslem stated above.

* Performer Signalure [7%‘ Date

Print Thl(\“\.\mhh\i ‘)U "'\p»\\f_p\ A6 10% 203
¥

Tille g(--\ viie Y \nﬁli AOEN

Company ﬁw‘u'&(.wlﬁ{u (D. HJ

The undersigned reviewer and manager report that the performer has compleled the Operalional Qualification Protocol
successfully.

. i
+ Reviewer Signawre ()" Date
.

Priu Fuw.p?om Doy napvos 16 102 12093

Title gcw:h\’\

Company Ems\f'ﬂ\ _\\nu\\ Cum\.\\u\:) 1941 CDHJ
e

* Manager Signature 4M i Dule
| 59,
print 1\ \_r\nmup'ln:\ P)m\’-\n \,V\\ML 16 702 /2023
mile S

Company ED\"\“\'\ ‘\\I\M\ (uy\gu\\-l\nq Nhn? C() 3 \L\J\

Definitions
1-2  Scope
This Operational Qualification shall apply to the equipment installed at the following site.
(Address): L Mo.; 11 su""\\hg.\"b\k AT Nom,l“hum ﬁhw_\/\a Lhovdoun gono
(Company): Eo\q"h\. Then (u\,qu\*\w\ Auag Co. Lid
7
(Department):

]\.\'iw'mrv\\ @buw G(/].(

(Installation Site):

(Equipment ID No.): GM C‘L""l‘n“\"‘d“ﬂjw;\r\ Lpﬁg 04 ,"{

(Product Model Name) GC - Qoo Pluy }ﬂDC 2oi ’ NOC 205

f
L
Performer (signature): (‘7\"" Date: 16 | 07 2022
Reviewer (signature): [/ ps Date; & 4 88 jlen
Page 4 of 48

Rev. 3.31



Operational Qualification

Operational Qualification Record

3. Operational Qualification Record

If the unit is included in the system to be inspected, place u checkmark in the “Applicable” box. If the unil is not

included in the system, place a checkmark in the

checkbox for “Naot applicable” items.
Here, Inspection resulls are recorded along the procedure of Chapler 4 in Operational Qualification Proiocol.

“Not Applicable™ box. Enter a diagonal line in the Pass/Fail

3-1  Gas Chromatograph GC-2010Plus EApplicablc O Not A|:plicable|

Operational Qualification

Operational Qualification Record

Mode! Naine GC-2010Plus A F
Component ID L I\BP 04 /'5
Serinl Number (S/N) ¢ 1 ¢ @] 9 % 2 0 o044 12 ¢
No Item Criteria Results Pass | Fail
Displiy, LED Verify the All LEDs light, LED 5 O
1 st display and g /Z
LED Sereen  contrasl  adjustment s . =
: Displ z a
operalion, possible. L ,_,-"""/ A
Standand Verily the i
iy i ! Good" displayed as the result of the .
o pelfdignostic | status and el -diagnosiic test. 6_ 0( e 3
st operation off 0o
ull purts.
I 1t mveare Verify the ‘ersion number and build number Ver Version: 2. 1oun
version check program ue displayed °f Build No.:  ?u1
3 versioy, Ihe version No. end build No. oo | Version: T Vot Al o
matches  the  controlled  version Ver. No. Build Na: 26/
mimber.
Femperature Verify that TEMP LED ligghts green, 10
st lemperalure Displayed Temperature ame) Sel value Measured
control is nctual values | confroller - value
normal. agree lo the ET coL (olewn < L eC W O.ueC
sel  vnlues v N
within 2NN S0 50 .0°C N o .y°oC
4 +1.0°C. O INI2 o O “C /
A DETE [ Fiba so.ueC] Fopec| Y
0 DET2 (S . oC
0 AUX3 o 2C:
0 AUX4 G o
O AUXS A0 o
Column inlet Verify the g Pressure gauge 0 .1 kPs
pressure lest accuracy ol lnssgcnon pressure gauge correction valuc =
the column E’Iﬂ}l:)gl 3.0k Pressure gauge reading Y.Y kPu
1 : WO 3 a 0
infet pressure. Pasi-correction reading 4.7 kPa
Pressure gauge
Inspeclion pressure pauge cnm:clion? vaflguc 0 4 kpa
5 E?Amg Pressure gauge reading 1 4. 2kpa J"'/ u
200,04 20.0kPa - - :
Post-correction reading 87 1 kPa
Pressure gauge ! N
Inspeetion pressure pouge correc(im% vﬁuu G 3kra
reptling P = T
ressure puige rending L A Pa
5000£ 35 OkP
A = ; Post-correction reading | ¢ & 1 ( xea
Performer (siguature): /7Lw Date: 1L 4 01 ;%024
. . e gy 0 202
Reviewer (signature): 7 b} Date: vy
Page 20 of 48 “Rev. 3.31

(s

No. ltem Criteria Resulls Pass | Fail
Pressure Verify that the | Monitored pressure 6 minutes afier start 9% o _\ kPa
pragram fesl pressure 250.0 £5.0 kPa
. 10
6 progmnT Inspeclion pressure gauge reading 8 minules afler slart 9 & i
operales 5004 20.0 kP: 2 RO O kpa
normully. 250 0 +£20.0 kPa
Flowrate test Verify the | Seplum purge vent measured flow rate Septum purge 1-;'/' -
accuracy  of | 3.0% 1.0mL/min L-L mL/min | ~ =
thnij l'ull-ﬂt:w ; Spli)}\..-nt
a:rgin . J3Total of seplum purge and split vent flow rate values | L Lmlimin
2 s 10.0+ 3. 0mL/min “Total
16 .7 mL/min
y Splli{ \'-l:|nl
7 . ) i :
JTotal of seplum purge and split venl Nlow rate values = _I___mUmm /,—,1/ 0
2004 20mL/min ot b
20  mL/min
OTotal of septum purge and split vent flow rate values SP:{U"""' T
3004 28mL/min(Carrier gas-Na) o
,IZITnm of septum purge and splil vent flow rale values -
500+ 35mL/min(Carrier gas:He) Lol —
Column oven | Verify the | tion Temp. correclion value - l.0°C
lest aceuracy  of | oo cor displayed value Temp. sensor readin, 9 0.1°C
play! P. 3
lhe  column 21}5’:) 013.2°C -
oven gt Correcled lemp. valug h1.aec
lemperature. I : Temp. correction value =0 14°C
seyson displayed value Temp. sensor reading \ 4, 2eC -
B E)ISI).0t4.2°(: Corrected temp. value \ D 1°C A/ £l
Inspection temperalure | Temp. correction value L NSC
st displayed val .
m.’,;; U:Sp;l)(t value Temp. sensor reading 2 724.Lt°C
D230147C Corrected temp. value 2 20 09C
Temperature Verity (hat the X ! N
program lest calumn Monitared tempernture 6 minules afler slart 200 + 1°C 2 o0ooc
lemperuture PFlnspecti S : Al
pection lemperature reading 8 minutes afler start s .
9 progrum 200.0 £4.7°C eooC|y U
operales = = D p—
normully. OUsing a temperature sensor with 1°C minimum %
display increment 200 +3°C T
Sensitivily Verily the FID (IT Applicable X
test detector [ Not A pplicable) ClAREAvalue | £y ()1
sensitivily. Culculnled.S value uv-s
Inj_ynil ( S@L ) I// n
JAMuke-up gos: N2 o
10.0 x 102 C/g msin. Calculuted 8 14490x107C/K
10 OOMake-up gas: He . value
7.00 x 10”3 C/g min.
TCD (O Applicnble CioAREA value HV-s )
' Not Applicuble) o -
q flowrate al vent 5 1L/
Culculaled S value UGN N W]
Inj. unit ) Calculated S o _X10*mV"
4.00 X 10°mVY mifmg min. | value mL/mg
. i ‘ 2024
Performer (signature): (j\/“ Date: \b /07 s 202
i NaENEYAN's - 2222
Reviewer (signature): 7 7 Date: /7 L8 2
Rev. 3.31
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Operational Qualification

Operational Qualification Record

3-2  AOC-20i Auto Injector

I3 Applicable O Not Applicabld

Operational Qualification

Operational Qualification Record

3-3  AOC-20s Auto Sampler

[ Applicable O Not Applicabld

O Single O Dual system, main injector |
Model Name AO0C-20i
Component ID
Seriat No (S/N) ¢ 1 9 1 2 w4 A 02 O 9
No. Nem Critena Results Faa | Fa
Displuy, 1.ED | Verify the display and LED | All LEDs light, excepl decimul point. — 1 1"
1 >
lest operation. ——""/" v
b ROM ., RAM | Verify thal ROM ond RAM | Display shows "000" Display: 3
2| il diagnosi Qoe |A |1
sull'dlagnosm memory operates normnally.
Firmware Venify the - g = Version a )
: version check | program Version number is disployed. No. ALe ) -
version. The version number matches the Controled 2 210 ’ i
controlled version number. Ver. No.
Rasie Verify  thal the auto | Sample injectled into the GC and GC L~
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pH Meter
Model : SevenCompact S220

Serial No. : B448305208
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NSC-TISI-TIS17025

CALIBRATION D152

CERTIFICATE OF CALIBRATION Page 1of 3

Supersede to Calibration Certificate No. 24-001949

Certificate No. : 24-001949/1

Sample Code : 24-00963-006
Customer EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapibarn 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.

(Laboratory)

Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B448305208 ID No. LABE 11/4
Date of Receipt : 09 January 2024 Date of Calibration : 09 January 2024
Condition of Calibration
1. Environment

1.1 Ambient temperature ;224 + 02 "C 1.2 Relative humidity : 56.4 % ¢ 21 %

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

3. Reference standard / Certified reference material

Instrument ID No. Certificate No. Due Date

3.1 Voltage Calibrator LB-AMC-Q1 23E3244 03 October 2024
3.2 Digital Thermometer LB-TH-33 23-098974 25 August 2024
Certified Reference Material Lot. No. Ref No. Expire Date

3.3 Buffer SolutionpH  4.008 918273 PH216.L5 24 September 2025
3.4 Buffer Solution pH  6.986 941727 PHIO7.LS 08 November 2024
3.5 Buffer SolutionpH  9.8997 919278 PH220.L5 24 September 2024

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

6. Condition of calibration item : Normat

Calibrated by Mr. Nuttaput Timula Approved by (Mr. Sor chal Neampunl)

Scientist
Issue date 31 January 2024
the inties are for a conli ity of 9%

The calibration result 1s applled only to the abova calibrated nem and was lound accurate as shown on date and place of callbration onty

This Cerulicale is issued in with the i of

granled by the Thai Laboratory Acereditation scheie which hes assessed the measuremen capabibty of the

uboratory and its 10 recogmized national and to the unil of

realized at the g national laboralary This may not be

repraducd olher than 1n full cept with the prior written approval of Lhe Asia Medical and Agnculiural Laboralary and Research Center Public Gompany Limited (AMARC)

AMARC|

Equipment
Manufacturer
Serial No.

Range

Results of Calibrotion

ASIA MEDICAL AND
AQRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION
Supersede to Calibration Certificate No. 24-001949

pH Meter
: METTLER TOLEDO
: B448305208

Resolution :
Model
10 No. q

-2.000 pH t0 20.000 pH; +2000.0 mV; -5.0°C 10 130.0"C

Part 1. DC Voltage measurement

\‘.\n 1 u‘.,?

T
AN
eyl
NSC-TISI-TIS17025
CALIBRATION 0152
Page 20of 3

Certificate No. :

24-001949/1

Sample Code : 24-00963-006
0.01pH ; 0.1mV ; 0.1°C
SevenCompact 5220
LABE 11/4

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Elfective Date 1510421

361 Soi Ladpras 122, Ladprao Roal, TEL 02.51G6-2422
Phlabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
EMCLd s 111

pH Meter Serial No. 8448305208
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor

pH mv my pH mv k
Q 414113 413.9 0.00 + 0.083 2.00
4 177.477 177.4 4.00 + 0.083 2.00
7 0.000 01 7.00 + 0.083 2.00
10 A77.477 773 10.00 + 0.083 2.00
14 -414.113 -413.8 14.00 + 0.083 2.00

Part 2. Performance of Electrode system

Electrode Manufacturer METTLER TOLEDO Model InLab Expert Pro-1SM

Electrode Serial No. 2453982

Three-Point Calibration at pH4,

pH7 and pH10

Percent Slope

98.3

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH my pH pH k
4.008 4.01 1821 0.002 t 0.010 2.00
6.986 7.00 7.8 0.014 + 0.01 2.00
9.997 10.01 167.2 0.013 + 0.01 2.00
The result 12lny of U i5 stated as the slandard uncertainty of measurement multiplied by the caverage lactor k, which for a normal distribution
10 a coverage prabability of 95% The standard of has heen inad in wilh UKAS MJ003

361 Soi Ladprao 122, Ladprao Road.
Phlabphla, wang Thonglang, Bangkok 10310

FM.CL-OB

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

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Eifective Date 15/'0/2)



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER
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NSC-TISI-TIS17025
CAURRATION 0252

REPORT OF CALIBRATION Page 3of 3

Supersede to Calibration Certificate No. 24-001949

Certificate No. : 24-001949/1

Sample Code :  24-00963-006

Equipment pH Meter (Digital Thermometer with sensor)
Thermometer readout
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B448305208 1D No. LABE 11/4
Resolution 0.1 °c Range 50 °Cto 130.0 °Cc
Thermometer sensor
Manufacturer : METTLER TOLEDO Model InLab Expert Pro-ISM
Serial No. : 2453982 ID No. N/A
Condition of Calibration
1. Environment 1.1 Ambient temperature 226 °C &+ 01 °C

1.2 Relative humidity 551 % + 33 %

2. Calibration method
2.1 The calibrotion use in house method WI-CL-021 : by comparison with standard thermomater
2.2 The calibration by comparison unit under calibration (UUC) to the standard thermometer in a calibration bath at the
controlled temperature.
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS 80).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Resistance Thermaometer PT-100 RTD-80 23-088974 25 August 2024
3.2 Thermomeler Readout GT-1 LB-TH-33 23-098974 25 August 2024

. This certificate is traceable to the international system of unit (S| Unit).

&

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited {Accreditation Under TLAS Laboratory
Calibration No.0152)
5. This result of calibration was found accurate as shown on date and place of calibratlon only.

6. Condition of Calibration item : Normal

Results of Calibration

Calibration Average of Unit under calibration Expanded
i . - ~ - X Coverage factor
point standard reading | Immersion depth | Average reading | Correction value uncertainty «

°c °c mm °c 1) °c

25 25.000 120 25.0 0.000 + 014 2.00
Notes

Calibration results without adjustment

Ihe resull fed af Uis slated as the standard of by tha coverage lactor k. which for o normal distrlbution correspends
to a coverage prokability of approalmately 95% The standard of has bren n with UKAS M3003

- End of report -

pe=

4

(X254

361 Soi Ladprao 122, Ladprao Road,
Phlabpila, Wang Thonglang, Bangkok 10310
™ Cl 018

TEL 02-516-2422
FAX Q2-516-6949

Rev 09

CONTACT@AMARC.CO. [H

WWW AMARC.CO,TH
Fflactiva Dale 15110721



STANDARD WEIGHT 50 g
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NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. : 22-052238 Page 1 of3

Sample Code : 22-19150-003

CERTIFICATE OF CALIBRATION

Customer . EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration  : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

Equipment . Standard Weight 50 g

Manufacturer : METTLER TOLEDO

Class : F1

Serial No. : N/A

ID No. : LABE 10/1

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by ( Mr. Somchai Neampunt )

Scientist Signed for Director

Issue date 31 May 2022 : ) )
(7 V7

The inties are for a i of approxi 95%. \ z

-

The calibralion result Is applied only 1o the above calibrated item and was found eccurale as shown on date ond place of calibration only.

d: with the diti ol ditation granted by the Thal Laboratory Accredilation scheme which has assessed \he

This Certifi is issued in

bilily of the y and ils
national standards laboralory. This certilicate may not be reproduced other than in full except wilh Lhe prior written approval of the Asia Medical and Agricultural
Laboratory and Research Canter Public Company Limited (AMARC).

to ized national dards and Lo the unil of measurement realized at the corresponding

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-0V7 Rav.0S Effective Date, 15/10/21

A M A R‘ : RO AL LABORATORY S,
AND RESEARGH CENTER SN
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el
NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. : 22-052238 Page 2 of3

Sample Code : 22-19150-003

REPORT OF CALIBRATION

Equipment : Standard Weight 50 g

Manufacturer : METTLER TOLEDO

Class F1

Serial No. : N/A

ID No. : LABE10/1

Result of Calibration : g @ Withou ad istrient s

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,o) of 20°C, the
conventional mass is the mass of a reference weight of a density (p) of 8000 kg.m? which it balances in air of a reference

density (po) of 1.2 kg.m™

Description Deviation i Conventional | Expanded i Maximum ID No.
! : i Mass Uncertainty Permissible Error
; (mg) l I  (mg) +(mg) !
50 g 1 -0.324 49.999676 g ; 0.10 ' 0.30 : LABE 10/1

The result expanded uncertainty of measuremant U is stated as the slandard unceriainly of by the factor k = 2,0, which fora
normal di: ds1woa p ility of approxi 95%. The standard uncertsinty of has been din

with UKAS M3003

361 Sol Ladprao 122, Ladprao Road, TEL 02-518-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-084 Rev.03 Effective Date. 15/10/21




MEDICAL AND

ASIA
AGRICULTURAL LABORATORY
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Certificate No. 22-052238

Sample Code 22-19150-003

REPORT OF CALIBRATION

Condition of Calibration

o

)

.

o

NSC-TiSI-TIS17025
CALIBRATION 0152

Page 3 of 3

1. Ambient Conditions : Temperature 20 °C x 1.5°C, Relative humidity 50% * 10% and air density 1.20 kg/m®

2. Calibration Method : Direct comparison weighing according to OIML R111-1 : 2004(F)
3. Reference standard instrument
Cartifi A

21-079366

Instrument Class ID No,

1) Standard Weight 1 mg to 1kg E2 LB-WE-79
4. This certification is traceable to the {nternational System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
( Instrument number 1).

5. Condition of Calibration item: Normal

| v 7
6. Description of Calibrated item

Standard Weight 50 g

Type and Nominal Value :

Shape : Cylindrical weight with knob
Material : Stainless steel

Case : Wooden Box

Comments :

Recslibration

- End of Report -

Due Date

22 September 2022

TEL 02-516-2422
FAX 02-516-6949
Rev.03

361 Soi Ladprao 122, Ledprao Road,
Wang Thongl kok 10310

[

FM-CL-064

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

Elfective Date. 15/10/21




STANDARD WEIGHT 100 g



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. 22-052239 Page 1 of3
Sample Code 22-19150-004

CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Catibration Laboratory)

Equipment : Standard Weight 100 g
Manufacturer : N/A

Class : N/A

Serial No. : NJA

ID No. : LABE 10/2

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Meampunt )

Scientist Signed for Director

Issue date 31 May 2022 e
" (=
— ' _'7
The inties are for a probability of imately 95%. | L‘ (
_—

The callbratlon result is appited only to the above calibrated item and was found accurate as shown on date and Blwoof" cali only.
This Ci Is issued in with the ditl of granted by the Thel Laboratory Accreditation scheme which has assessed the

measurement capabllity of the laboratory and its to d national and to the unit of measurement realized at the corresponding
natlonat standards laboratory. This certificale may not be repraduced other than in full except with \he prior written approval of the Asia Medical and Agricultural

Laboratory and Research Canter Public Company Limited (AMARC)-

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

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422
Phiabphia, Wang Thongleng, Bangkok 10310 FAX 02-516-6949
FM-CL-O17 Rev.0S

ASIA MEDICAL AND ey,
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AND RESEARCH CENTER i
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NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No.  : 22-052239 ) Page 2 of3
Sample Code 22-19150-004
Equipment : Standard Weight 100 g
Manufacturer : N/A
Class N/A
Serial No. : N/A
D No. : LABE 10/2
Result of Calibration ; @ Without adjustment O adustment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t.er) of 20°C, the
conventional mass is the mass of a reference weight of a density (p,) of 8000 kg.m* which it balances in air of a reference
density (pg) of 1.2 kg.m*®

Description . Deviation

i Conventional | Expanded ’ Maximum ' 1D No.
| 1 1 !
! | Mass ! Uncertainty | permissible Error
i | |
i ]
(mg) | | (mg) i 1(mg)
I i : ' '
100 g i -0 t 99.999828 g 0.16 | 0.50 : LABE 10/2
The resull ded uncertainty of U is stated as the dard inty of liplied by the factor k =2.0, whichfora
normal distributi ds to a P of ly 85%. The standard uncertainty of has been d ined in
wilh UKAS M3003
L) -
361 Soi Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Elfective Date. 15/30/2

4]
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NSC-TISI-TIS17025

CALIBRATION 0152

Certificate No. : 22-052239 Page 3 of3

Sample Code : 22-19150-004

REPORT OF CALIBRATION

Condition of Calibration

PPN

1. Ambient Conditions : Temperature 20 °C t 1.5°C, Relative humidity 50% + 10% and air density 1.18 kg/m’

2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)

3. Reference standard instrument

Instrument Class ID No., Certificate No. Due Date

1) Standard Weight 1 mg to 1 kg E2 LB-WE-79 21-079366 22 September 2022
4. This certification is traceable to the Internationat System of Unit maintained at : -

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{ Instrument number 1).

5, Condition of Calibration item: Normal

IB. Description of Calibrated Item :

| TypeandNominelVae:  SwndadWeightioog
Shape : Cylindrical weight with knob
Material : Stainless stee!
Case : Wooden Box
Comments : Recalibration

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-064 Rev.03

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



STANDARD WEIGHT 50 g



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-Tis)-TiS17025
CALIBRATION 0152

Certificate No. : 22-052237 Page 1 of3

Sample Code : 22-19150-002

CERTIFICATE OF CALIBRATION

Customer ; EASTERN THAI CONSULTING 1982 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

Equipment : Standard Weight 50 g

Manufacturer : N/A

Class : N/A

Serial No. s N/A

1D No. : LABE 10/4

Date of Receipt ; 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Neampunt }
Scientist Signed for Director

Issue date 31 May 2022

The inties are for a d p billty of approxi 95%.

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

This Certifi Is issued in with the of itation oranted by the Thai Laboratory Accreditation scheme which has assessed the

bility to 1 nationa! dards end 1o the unit of realized at the corr di

measurement capability of the laboratory and its
national standards laboratory. This certificate may nol be reproduced other than in (ull except with the prior writlen approval of the Asia Medical and Agricultural
Laboralory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM:CL-017 Rev.05 Effective Date. 15/10/21

ASIA MEDICAL AND
A M A R ‘ : AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CAUBRATION 0152
Certificate No. : 22-052237 Page 2 of3
Sample Code : 22-19150-002

REPORT OF CALIBRATION
Equipment : Standard Weight 50 g
Manufacturer : N/A
Class N/A
Serial No. : N/A
ID No. : LABE10/4
Result-f Calibratio @® Without adjustinent: O Adjustment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (te) of 20°C, the
conventional mass is the mass of a reference weight of a density (p) of 8000 kg.m?which it balances in air of a reference

density (po) of 1.2 kg.m™®

Description Deviation ; Conventional _ Expanded 1 Maximum iD No.
| Mass : Uncertainty 1 Permissible Error |
. 9 o m9 | te)
50 g -0n i 49.999889 g I 0.10 0.30 r LABE 10/4
The result y of U Is stated as the standard uncertalnty of Itiplied by the factor k = 2.0, which lora
normal dstoa bility of approxi ly 95%. The standard uncertainty of measurement hes been delermined in accardance

with UKAS M3003

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphta, Wang Thonglang, Bangkok 10310 FAX 02-518-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Elfsctive Dale. 15/10/21
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CALIBRATION 0152
Certificate No. : 22-052237 Page 3 of3
Sample Code : 22-19150-002
REPORT OF CALIBRATION
Condition of Calibration
1. Ambient Conditions : Temperature 20 °C + 1.5°C, Relative humidity 50% + 10% and air density 1.18 kg/m®
2. Calibration Methad : WI-CL-007 base on OIML R 111-1: 2004(E)
3. Reference standard instrument
Instrument Class ID No, Certificate No. Due Date
1) Standard Weight 1 mg to 1kg E2 LB-WE-79 21-079366 22 September 2022

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

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

( Instrument number 1).

5. Condition of Calibration item: Normal

6. Description of Calibrated Item ;

Type and Nominal Value : - Standard Weight 50 g
Shape : Cylindrical weight with knob
Material : Stainless steel

Case : Woodsn Box

Comments : Recalibration

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 Effactive Date. 15/10/21

FM-CL-064



SPECTROPHOTOMETER
Model : PROVE 100

Serial No. : 1613110857



Instrument
Model

PARRCK

CERTIFICATE OF CALIBRATION

Date of Calibration
Customer Name

Procedure used

1 SPECTROPHOTOMETER
. PROVE 100
February 13, 2023
Eastern Thai Consulting 1992 Co., Ltd.

The wavelength accuracy and the linearity of the absorbance measurement
of photometers are checked using Check solutions according to Merck
calibration laboratory work instruction.

Measurements results

Function Absorbance measurement.
All data shown below as received values of biank solution
before adjustment.
Check Desired Measured
Solution Wa\éﬁﬁ?gth Absorbance Absorbance (E;{;(;r
( Abs.) (Abs.) (Abs.) )
0.000 445 0.000 + 0.005 0.000 03000
0.000 525 0.000 + 0.005 0.000 02000
0.000 690 0.000 + 0.005 0.000 0000

CERTIFICATE No.

A

Merck Ltd. Thailand

19* Floor, Emporlum Tower, 6§22 Sukhumvit Road
Klongton, Klongtoey, Bangkok 10110

Tel. : +66 (0) 2667 BO0O
Fax : +66 (0) 2667 8399

Custamer Care Center : +66 (0) 2667 8333

www.merck.co.th

WO0-02514383

1of4

CERTIFICATE OF CALIBRATION

PARRCK

Function Absorbance measurement.
All data shown below were final value of standard solution
after adjustment.
Check Desired Allowed tolerance | Actual Absorbce | Assessment
Solution* Absorbance (Abs.) (Abs.) Yes/No
( Abs.) (Abs.)
445-1 0.198 + 0.020 0.196 Yes
445-2 0.496 + 0.030 0.493 Yes
445-3 0.994 + 0.040 0.985 Yes
445-4 1.492 + 0.050 1.475 Yes
525-1 0.197 + 0.020 0.195 Yes
525-2 0.494 + 0.030 0.491 Yes
525-3 0.986 + 0.040 0.984 Yes
525-4 1.482 + 0.050 1.480 Yes
690-1 0.197 + 0.020 0.197 Yes
690-2 0.498 4 0.030 0.497 Yes
690-3 0.985 + 0.040 0.978 Yes
690-4 1.485 + 0.050 1.482 Yes

* Spectroguant Photocheck (Check Solution) Lot : HC35941

- Check solution for this certification is traceable to : Reference Photometer Agilent Cary 4000
checked and calibrated using NIST-grey glass filter SRM 1930 and HolmiumoxIde Solution NIST SRM 2034

- Desired absorbance round cell has been calculated from the absorbance of the 1 cm cell using the path length of
the round cell and is entered as the desired

PeA

Merck Ltd. Thailand
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CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy*

Equipment Nominal value Tolerance fimif* Actual value Result
Holmium Oxide 361.25 nm 360.1 - 362.5 nm 360.8 nm P
Liquid Filter 536.55 nm 535.4 - 539.3 nm 536.9 nm P
Hellma 667-Uvs 640.55 nm 639.4 - 642.8 nm 640.9 nm P
Photometric Accuracy*

Equipment Wavelength Nominal value Tolerance limi¢™ Actual value Result
Neutral Density 440 nm 1.079A 1.067-1.091 A 1.083 A P
1.00 Abs. 546 nm 10124 1.004 - 1.020 A 1.015A P
Hellma 666-F4 635 nm 1.050 A 1.042-1.058 A 1.051 A P
Stray Light*

Equipment Wavelength Nominal value Actual value Result
UV-VIS Standard 2 | 340 nm <0.10 %T 0.05 %T P
Sodium Nitrite
Solution
Self-test Hardware [

A

Merck Ltd. Thailand

19" Floor, Emporium Tower, 622 Sukhumvit Road
Klongton, Klongtoey, Bangkok 10110

Tel. : +66 (0) 2667 B00Q
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No visual flaws, no burrs, no loose parts and fastenings
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SPECTROPHOTOMETER
Model : PROVE 100

Serial No. : 1613110857



Instrument
Model

PARRCK

CERTIFICATE OF CALIBRATION

Date of Calibration
Customer Name
Procedure used

SPECTROPHOTOMETER

PROVE 100

Feb 9, 2024

Eastern Thai Consulting 1992 Co., Ltd.

The wavelength accuracy and the linearity of the absorbance measurement
of photometers are checked using Check solutions according to Merck
calibration laboratory work instruction.

Measurements results

Function Absorbance measurement.
All data shown below as received values of blank solution
before adjustment.
Check Desired Measured
Solution Wa\éﬁ‘:\?gth Absorbance Absorbance 51:;2;
( Abs.) (Abs.) (Abs.)
0.000 445 0.000 + 0.005 0.000 0.000
0.000 525 0.000 + 0.005 0.000 G000
0.000 690 0.000 + 0.005 0.000 0-000

CERTIFICATE No.

A

Merck Ltd. Thailand

19" Fioor, Emporlum Tower, 622 Sukhumvit Road

Klongton, Klongtoey, Bangkok 10110

Tel. : +66 (0} 2667 BOOD
Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

WO0-02723295
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CERTIFICATE OF CALIBRATION

MARRCK

Function Absorbance measurement.
All data shown below were final value of standard solution
after adjustment.
Check Desired Allowed tolerance | Actual Absorbce | Assessment
Solution* Absorbance (Abs.) (Abs.) Yes/No
( Abs.) (Abs.)
445-1 0.197 + 0.020 0.189 Yes
445-2 0.497 + 0.030 0.481 Yes
445-3 0.990 + 0.040 0.970 Yes
445-4 1.494 + 0.050 1.474 Yes
525-1 0.198 + 0.020 0.191 Yes
525-2 0.493 + 0.030 0.485 Yes
525-3 0.988 + 0.040 0.966 Yes
525-4 1.485 + 0.050 1.471 Yes
690-1 0.204 + 0.020 0.197 Yes
690-2 0.504 + 0.030 0.494 Yes
690-3 0.987 + 0.040 0.989 Yes
690-4 1.498 + 0.050 1.493 Yes J

* Spectroquant Photocheck (Check Solution) Lot : HC299606

- Check solution for this certification is traceable to : Reference Photometer Agilent Cary 4000
checked and calibrated using NIST-grey glass filter SRM 1930 and Holmiumoxide Solution NIST SRM 2034
- Desired absorbance round cell has been calculated from the absorbance of the 1 cm cell using the path length of

the round cell and is entered as the desired
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CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy
Equipment Nominal value Tolerance limit Actual value Result
T 361.1 nm 359.1 - 363.1 nm 361.0 nm P
aimium Oxide
Solution Standard 6 386.3 nm 382.3 - 390.3 nm 385.5 nm P
417.1 nm 413.1 - 421.1 nm 416.4 nm P
451.4 nm 447.4 - 455.4 nm 450.0 nm P
485.3 nm 481.3 - 489.3 nm 485.2 nm P
537.6 nm 533.6 - 541.6 nm 537.3 nm P
641.4 nm 637.4 - 645.4 nm 640.9 nm P
Photometric Accuracy
Equipment Wavelength Nominal value Tolerance limit Actual value Result
Neutrai Density 440 nm 1.079 A 1.067 - 1.091 A 1.074 A P
1.00 Abs, 546 nm 1.012 A 1.004 - 1.020 A 1.010 A P
Hellma 666-F4 635 nm 1.050 A 1.042 - 1.058 A 1.04B A P
Stray Light
Equipment Wavelength Nominal value Actual value Result
UV-VIS Standard 2 [_340nm £0.10 %T 0.05 %T [
Sodium Nitrite
Solution
Self-test Hardware e
No visual flaws, no burrs, no loose parts and fastenings
i = I - 30of4
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MODEL : PROVE 100
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CLIENT . Eastern Thai Consulting 1992 Co., Ltd.

DATE OF ISSUE : Feb 9, 2024
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