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CERTIFICATE OF CALIBRATION

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

: EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)
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Certificate No. 23-006683

Sample Code 23-02820-006
REPORT OF CALIBRATION
Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU
Capacity : Max 81g/220g
Resolution : 0.01mg/ 0.1 mg
Serial No. : 1126323724
1D No. : LABE 05/1

Equipment - ELECTRONIC BALANCE
Result of Calibration
Manufacturer : METTLER TOLEDO
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 : X5205DU 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. : 1126323724 balance is also included in the standard deviation.
1D No. : LABE O5/1
d Unit: g Range: 80 [] Before adjustment ] After adjustment
) # Nominal value 40 30
Date of Receipt - 20 lanuary 2023 \ No adjustment
Standard weight 40.000042  §0.000045
g [ Adjustment _ N~
Average reading of indicator 40.00015 30.00019
Date of Calibration : 20 January 2023
Standard deviation 0.000004 0.000007
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)
Unit: g Range: 200 [ Before adjustment 7 After adjustment
Scientist Signed for Director
Nominal value 100 200
Issue date 25 January 2023 .
No adjustment N
he uncerinti o _— —— Standard weight 100.000022 200.000199
e uncertainties are for a pri ol app %, T D N
= Adjustment
[ ¥ — i indicat
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calitiizlign anly \ -—J Average reading Ly 100.0001 200.0004
- - Standard deviation 0.00004 0.00008 -

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

urement capability of the laboratary and its traceability 1o recognized national standards and to the unit of measurement realized at the corresponding

meas
oval of the Asia Medical and Agricultural

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written appr:

Laboratory and Research Center Public Company Limited (AMARC)

7 e

361 Soi Ladpras 122, Ladprao Road,
PP»'/?—EEM%E\WE”Q Thonglang, Bangkok 10310

CONTACTE@AMARC.CO.TH

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

361 50i Ladpraa 122, Ladprao Road, TEL 02-516-2422
FAX 02-516-6949
Rev.0S
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Result of Calibration

2. Sensitivity or value of a scale division

ASIA MEDICAL AND
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Change in the output variable of a measuring instrument divided by the associted change in the input variable.

Unit: g
Range : 80
Test Point
[¢]
40

80

3. Departure of indication from naminal value, Linearity

Unit: g

Nominal
Value

Unload
0.01
0.1
1
5
10
20
50
100
150
200

Standard
Value

0.0000000
0.0100036
0.1000062
1.0000036
5.0000044
10.000000
20.000016
50.000029
100.000022
150.0000517
200.000199

Sensitivity, S
0.99800
0.99800
0.9980(?

Average Reading

of Indicator

0.00000
0.01000
0.10000
1.00001
5.00003
10.00007
20.000M
50.00013
100.0001
150.0001
200.0003

Range :

Correction
Value

0.00000
0.00000
0.00001
-0.00001
-0.00003
-0.00007
-0.00009
-0.00010
-0.0001
0.0000
-0,0001

200
:I"es: Point
0
100
200

Expanded
Uncertainty

0.0000080
0.0000093
0.000012
0.000014
0.000020
0.000032
0.000036
0.000067
0.00016
0.00023

0.00028

Sensitivity, 8

0.99¢0
0.99€0
0.9980

Coverage

Facto- (k)
2.0
2.0
2.00
2.00
2.00
2.00
200
2.00
2.0C
2.0C
2.0C

57

The result expanded uncertainty of measurement U is slated as the standard uncertainty of measuremant mOTiplied by the coverage fzctor k, which *or a normal
distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determinad in accordance with

UKAS M3003

361 5¢| Ladpras 122, Ladprao Road,

Phlabphia, Wang Thonglang, Bangkok 10310

FM-CL-064

TEL 02-516-2422
FAX 02-516-6949

Rev.03

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

QL
ASIA MEDICAL AND SN,
TU RATORY 5 s,
AMARC ’ AR eone o, A
N
ol
NSC-TISITIS1702
CAUBRATION 015
Certificate No, i 23-006683 Page 4 of4
Sample Code 23-02820-006

REPORT OF CALIBRATION

Result of Cal bration :

4. Eccentric cr aff-centre loading

Deviation of the measurement value through off - center (eccentric) load ng. The corner load increases with the weight o

the load anc its removal from the center of the pan support. }:‘\
Q dircle / l“\__
Weighing pan O Triangular Test weight: 50 and 100 o L
@ Rectangular Unit: g e V_IJ_:‘\
Range 80 200 |
Position Reading of indicator Reading of indicator \'\3{ @ i
1 50.00014 100.0001 \ﬁ{‘
2 50.00014 99.9998 iy’ . \'EJ.
3 50.00006 100.0000 v RN
4 50.00010 100.0001 T ou
5 50.00017 100.0001 ‘ \@\M@ )
6 50.00014 100.0001 _Dﬂ\‘-‘ J
Maximum difference 0.00008 0.0003 k,y

Condition of Calibration

1. Calibrat on Mothod - WI-CL-004 base on LIKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This resalt of alibration was found securate as shown on date and Temperature {°C) 2.3 224
place of calibrasion anly. Relative Humidity (%Rh) 38.2 404
3. Coadition of Calibration item: Normal Air pressure (hPa) 1008.4 | 10101
4. This certificaton is t ble to the | ional System of Unit maintained at : -

- Through the refarence standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public

Company Lmitec (Instrument nuinber 1),
5; Reference standard instrument :

Inattument Class 10N, Certificate Mo, Due Date

1)  STANCARD V/EIGHT 1mgtolkg E2 LB-WE-57 22-080839 27 June 2023

oy

- End of Report -

TEL 02-516-2422

FAX 02-516-6949
Rev.03

361 50i Ladprao 122, Ladprao Road,
Phlabphla, Wang Thanglang, Bangkok 10310
FM-CL-064

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

Effective Date. 15/10/21



ANALYTICAL BALANCE
Model : MS204TS/00

Serial No. : B904136539



Callbration Certificate 1D
TH2069-014-020623-ACC-TH

Calibration Certificate ID
TH2069-014-020623-ACC-TH

METTLER TOLEDU

Mettler-Toledo (Thalland) Ltd.
84614 - 846/5 Lasalle Rd., Bangna Tai Sub-District Measurement Results
Bangna District, Bangkok 10260
+662 723 0362 Repeatability
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062 Test Load: 100 g
1 100.0002 g N/A @ AsLeft 1 (Tesl Point)
Accuracy Calibration Certificate 2 oot s . o
y 3 100.0001 g NIA KT e S
Customer 4 100.0002 g N/A P adi- b
5 100.0002 g NiA i g - 3
Company: EASTERN THAI CONSULTING 1992 CO., LTD.
8 100.0001 g N/A ! \
Address; 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham _ : — T = 8/ : 53
Clty: Sriracha Contact: _Sasipam Nakin 3 1000002 T .!_ - S
Zp/ Postat 2 9 100.0001 g NiA { | 10
State /P Chonburi 10 100.0002 g N/A 1A e
T X Ty
0332630077 I Standard ‘ o_mg R . ;
Weighing Device >
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument !
Model: MS204TS/00 Assst . |ABE 05/4
Serlal No.: B904136539 __ Terminal Model: N/A . The “d" in the graph the readabliity of the in which th
Bullding: Laboratory Terminel Serlal No.: NiA test was performed. °
Floor: 1 Terminal Asset No.: N/A The resulls of this graph are based upon the absolute values of the differences
Room: Balance from the mean value,
Ranga Max: Capacily Readabifity (d) Eccentnclty
1 2209 0.0001g 1 TestLoad: 100 g
Procedure Position As Found As Left
1 100,0002 g | N/A |
Calibration Guideline: EURAMET cg-18 v. 4.0 {11/2015) 2 100.0002 g | N/A
METTLER TOLEDO Work Instruction: CP/W002/20 3 100.0001 g T NA
This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device 4 100.0001 g N/A
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found. 5 100.0001 g N/A
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight. s
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to m‘:ﬂ" 0.0001g N/A AsFound

date speciflc calibration conditions. )
= The “d" in the graph represents the readability of the rangefinterval in which

the test was performed.

Temperature Humidity

': As Found Start: 25.6 °C End: 25.2 °C Start: 50.5 % End: 44.6 %

As Found Callbration Date: 06-Feb-2023 Calibrator: 3‘} 4

As Left Cafibration Date: N/A i

Issua Date: 07-Feb-2023 Thiraphong Salanoi
Approved Signatory:

P

Technical Manager / Head of Calibration Center

o -~ ~, .
= DIPAN &7IP)
e 3 u o J

@ METTLER TOLEDO Page 1 of §

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

®METTLER TOLEDO Page 2 of §
This is an original document and may nol be partially reproduced without the

Saftwars Version: 1.23.1.54
Reporl Verslon: 2,16 32
Form Number: F103C

Software Version: 1.23,1.54
Report Verston: 2.16.32

Form Number: F103C wrillen permisslon of tha &ssuing callbration jaboralcry.

writtan permission of lhe Issuing calibralion laboratory.
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TH2069-014-020623-ACC-TH
Error of Indication
As Found
1 0.0000 g 0.0000 g 0.0000 g 0.11mg 2
2 0.0100 g 0.0100g 0.0000 g 0.13mg 2
3 0.0500 g 0.0500 g 0.0000 g 0.13mg 2
4 0.1000g 0.0899 g -0.0001 g 0.13mg 2
5 1.0000 g 0.9999 g -0.0001 g 0.13mg 2
[} 5.0000 g 4.9998 g -0.0001 g 0.13mg 2
7 10.0000 g 9.9999 g -0.0001 g 0.14 mg 2
8 50.0000 g 50.0001g 0.0001g 017 mg 2
] 100.0001 g 100.0002 g 0.0001g 0.24 mg 2
10 150.0001 g 150.0002 g 0.0001 g 0.34 mg 2
1 200.0001 g 200.0002 g 0.0001g 0.39 mg 2
- g
04+ |
|
l @ Asleft
E 02+
5 | e e e e e ;
_‘:l‘ 2 = N For improved legibility of the graphlcs
2 1 = T only increasing measurement points
5 H are shown and measurement points
<] | close to zero are not displayed.
E .02
w
04 e
)
-0.6 -
] 50 100 150 200

Calibratlon Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k- which can be larger than 2 according lo EURAMET cg-18. The value of the measurand lies within the assignzd range

of values with a probability of approximately 95 %.

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

Test Equipment

All weights used for metrological testing are traceable to national or intemational standard

an accredited calibration laboratory.

Welght Set 1: OIML E2

Weight Set No.:

Ceriificate Number:
Thermo Hygromater

Equipment Na.:
Certificate Number:

Ws28

Date of |ssue:

178498

Calibration Due Date:

IN306

Date of Issue:

23H4

Calibration Due Date:

01-Apr-2022

s. The weights were calibrated and certified by

17-Sep-2023

10-Jan-2023
U!JW‘IDZA

LAY

p

-.._..,J

SO

Software Version: 1.23.1.54
Repart Verslon: 2.16.32
Form Number. F103C

© METTLER TOLEDO

This is an original document and may not b parilally reproduced without the

written permission of the Issuing callbration laboralory.

Page 30of5
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TH2069-014-020623-ACC-TH

METILER TOLEDO GSarvice

Remarks

FACT agj

Equipment condit on: Good

Mext calit

g

(]

's procedure

Calibration data nat decide by calibration laboratory

End of Accredited Section

The infyrmation below and any 1ts to this cali

certlficate are not parl of the accredited calibration.

Eclware Version, 123154
Repor Version: 2.16.32
Form Number: F103C

© METTLER TOLEDO
This is an otiginal document and may not be partially reproduced without the
wrilten parmission of the Issulng callbration laboralory.

Page 4 of 5



:ﬁ::::::zr:::::‘,c-TH METTLER IULtUU \.\ IVH Attachment to Calibration Certificate: METTLER TOI-EDO :

TH2069-014-020623-ACC-TH
GWP® Certificate

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncerlainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for ihe evaluation of the measurement uncertainty in use: 1.5-105/K G W ®

Temperature range on site for the evaluation of the measurement uncertainty in use: 5K _

e—— Certificate

00001g | 2209 | Uy = 0.13 mg + 0.00625 mglg - R NIA

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

Absolute and Relath Uncerlalnty In Use for Various Net Indications {Examples)
As g As )

| 0.0220g 0.13 mg 0.59% NIA ' NIA Found Left
[_ 022009 0.13mg 0.060% N/A N/A
| 2.2000g 0.14 mg 0.0065% N/A N/A
' 2200009 0.27 mg 0.0012% A e ' The weighing device meets the giv The wei
S — - e en . . .
| Y = S . -y g g e weighing device meets the given
PN bttulutnied | I process reqmrements. process reqUIrements.
| Tests Performed: [¥] AsFound 7] AslLeft 7] No adjustments/modifications made. As Lefi results
? I e T syns - correspond to As Found,
= ' £
: g s - - :
2 s
sl e w3 Process Requirements
é 1 ) % \ Weighing Tolerance: 1% | Smallest Net Weight: 1.0000 g Safety Factor: 2
2 e ESEamsTi s sesateich s e AL AV L - 4 0 2. TPV ———— o e i T iR S
< > N
Lo | —
s 50 75 100 00001 0001 001 01 ) 10 100 1000 Safe Welghlng Range
Weighing Range [%) Reading [g]
AsF As Left
! e Rofativi Moasuromant Uncarninty [%) |
N
iB i
- /
J/ Werghing Toloranca 1%
/ |
J Safe To Weigh |
————eee —
00001 g 0012860 1000 g
Nmadsiity Smollost Not Weighl
raam
Woigh!
While the vatues in this graph reflect the aclual lion results, the curves are simply a visual representalion. This graph reflecis As Left tesling, unless only As Found
was performed,
— e, T _/‘j/'
=0
—7u U
. P 50f5
Software Verslon: 1.23.1.54 N A ©METTLER TOLED? age 5o Software Version: 1.23.1.54 METTLER TOLEDO Page 10f 4
Report Verston: 2.16,32 This is an original document and may not ba partially reproduced withaut the Report Version: 2.16.32 This is an original document and may not be partially reproduced without the
Form Number: F103C wrilten permission of tha issulng calibralion laboratory.

Form Number. F103C writlen permission of the issuing calibration laboratory.



TH2069-014-020623-ACC-TH

GWP® Cartificate

TR 0 B EulalN

LR Y4 M 51 4~ SRR LTI R S A

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing lolerances and safety factors

Safety Factor
B 1 2 3 5 10
01% 0121299 025618 g 0.38672 g 0.65284 134917 3
% 0% 0.06344 g 012729 g 0.19153 g 032124 g 0.65284 3
| osw% ~ oozsasg 0.05072g 0.07618 g 012729 g 025618 3
| % | ooz:eg 002533 g 0.03802 g 0.06344 g 012729 3
| 2% | 0006339 0012669 0018999 0.03167g 0.06344 g
| s | ooosag 0.00506 g 0.00759 ¢ 0.01266 g 002533 g

J Pass; The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Welght Table

Minimum weights for different waighing tolerances and safety factors

Safety Factor
 Tolerance 1 2 3 5 10

T 04% 0.12729¢ 0.25618 g 0.38672 g 0.65284 g 134917 g
02% 0.06344 g 0127299 019153 g 0.32124 g 0.65284 g
’I_ 05% 002533 g 005072 g 0076189 0.12729g 025618 g
| % 0.01266 g 0.02533 g 0.03802 g 0.06344 g 012728 g
[ 0.00633 g 0.01266 g 001899 g 0.03167 g 0.06344 g
[ 5% 0.00253 ¢ 0005069 000758 g 0.01266 g 002533 g

« Pass: The determined minimum weight meets the requiremant for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety facor), 1/2,
143, 115, or 1110 of the required tolerance. The values are calcutated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

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

measure to apply for future measurements.

Notes on minimum welight values in above table:

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.

Software Version: 1.23.1 54

Report Verslon: 2.16 32
Form Number: F103C

©® METTLER TOLEDO

Page 2 of 4
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TH2089-014-020623-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

Measurement Results

Results Summary

{ Repeatability Eccentricity of Indication
| #s Found v
[ As Lofl v | v v
= Passed
¥ =Failed
A\ = Safely Factor not met
Repeatability
Test Load: 100 3

Controf Limit S Reasll

As Lelt

This Is an original document and may nat be partlally reproduced without the
written permisslon of the Issulng callbralion laboratory.

Tolerarice I Std. Deviation
{ 0.1% 00000 g | v v |
0.2% 0001009 | v v |
0.5% 0.00250 g v v |
= i 0.00500 g 0.00005 g - 0.00005 g v 1
- 2% 0.01000 g v T v
5% 0.02500 g s | v
The weighii is met if the standard ion Is less than or equal to the corr=sponding control limit.
Eccentricity
Test Load: 100 3
As Found As Left
Cantrol Limit Deyialicn Deviation Result
0.1% 0.0500 g v v
0.2% 0.1000 g v v
| 0.5% 0.2500 g v v
I — —————— - '0 |
i . T 0.0001 g v 0.0001 g ",
a 2% | 10000g A v
5% | 2.5000g v v
The weighing tol=rance is met if the deviation is less than or equal to the corresponding «ontrol limiL
L — =
I\ : \ ; - e
"\‘_-__/ - __‘. -~
Software Verslon: 1.23.1.54 @©METTLER TOLEDO Page 3 of 4

Reporl Version: 2.16,32
Form Numbar: F103C

This is an original document and may not ba partlally reproduced without the
writien permisslon of the Issulng callbralion laboratory.



Attachment to Calibration Certificate: Mtl I LtK .ULtUU 3

TH2069-014-020623-ACC-TH

GWP® Certificate
Error of Indication
As Found
Control limits for various weighirg tolerances
Reference Value Ermor 0.2% 0.5% 1% 2%
1 0.0000 g 0.0000 g N/A N/A N/A I N/A N/A N/A
| 50.0000 g 0.0001 g 0.0250 g 0.0500 g 0.1250 g | 0.2500 g 0.5000 g 1.2500 g
| 100.0001g 0.0001 g 0.0500 g 0.1000 g 0.2500g | 0.50009 1.0000 g 2.5000g
i 150.0001 g 0.0001 g | 0.0750 g 0.1500 g 0.3750g ! 0.7500 g 1.5000 g 3.7500g
| 200.0001 g 0.0001g | 0.1000 g 0.2000g 0.5000 g | 1.0000g | 2.0000g | 500009
v v b b v Lo
As Left

Control limits for various waighing tolerances
Rafsranca Valus Error 0.1% 0.2% 0.5%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A

50.0000 g 00001g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0001 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 S | 1.0000 g 250009
150.0001 g 0.0001g | 00750g | 0.1500g | 0.3750g | 0.7500g 1.5000g | 3.7500g
| 200.0001g 0.0001g 1.1000 g | 0.2000g | 0.5000g 1.0000g | 200009 | _5.0%]_0_9_|

- v v v v v | v

The weighing tolerance is met if the errar (of indication) for each test point is less than or equal to the corresponding control

1% 2%

limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

I o T B,

Software Version: 133,154 © METTLER TOLEDO Page 4 of 4

Reporl Version: 2.16.32 This is an original document and may nol ba partially reproduced without the
Form Number: F103C written permission of the issuing calibralion |aboratory.



BAROMETER
Equipment : Analog Barometer

ID No. / Tag No. : BM001/41
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I\"’ MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD 3

)

214 Bangwack Rd Bangpai Bangkac Bangkok 10160 ‘{q’{ NS o Certificate No : L202305085-002
[ - 0- X Q- . it Haahy g™ .
N Tel.: 0-2865-4647-8 Fax: 0-2865-4649 htip://www.mitin.th J el Environment Ambient Temperature (25£2)°C
CALBRATION 0052
o @ o Relative Humidity : (50 £ 15)%RH
[=]Z[=] - =
; CALIBRATION CERTIFICATE
STD Reading UUC Reading (mbar) UUC Reading (mbar) UUC Error Uncertainty
E Certificate No. : 1.202305085-002 mbar Before Adjusted After Adjusted mbar + mbar
Date Tssued : 16-May-23
990.00 990.0 - 0.00 0.61
Customer + Eastern Thai Consulting 1992 Co., Ltd. 1000.00 1000.0 % 0.00 0.61
683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230
1010.00 1010.0 - 0.00 0.61
1020.00 1020.0 - 0.00 0.61
Equipment : Analog Barometer 1030.00 1030.0 - 0.00 061
STD =Standard
Manufacturer : Barigo
UUC =Unit Under Calibration
Model -
" ition . - T > @ 20°C. 1
Serial No. . Calibrated condition Pressure Medium Air : Density = 1.19 kg/m* @ 20°C, 1 bar
ID No./Tag No. : BM001/41 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
. . R R librati 0- 1030 bar Absolut:
Calibration Method or Calibration Procedure Used Calibration Range L ol
Scale Interval 1 mbar
Tn-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 uncertainty of measurement was based on standard uncertainty multiplied by a iRPC Certificate No. CL1-P220104 for Reference Pressure Monitor Serial No, 1598, Due 11-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 Intemational Technology Company Limited.

Page 2 of 2

CERTIFIED|
ﬂ'\

Approved by: 8035”0 jfU‘“nT
( Mr. Sarayuth Tochua)
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CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030



. - Adrgas Specialty Gases
) Airgas USA, LLC
. . 6141 Easton Road

an Air Liquide company Bldg 2 .
Plumsteadville, P4 18949
Airpas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI9SE15AC0U4 Reference Number:  160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume; 144.4 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
Certification performed in accordance with "EPA Traceability Prolocol for Assay and Certiflcation of G Calibration (May 2012)" EPA
GOO/R-12/501, usitig the assay procedures ated. Analylical Mithudukigy does nol requira cormection fol analylical inte forence. This uyliode lias u lulgl analylicel
uncertainty as staled below with & confidence leval of $5%. Thera are no significant impurilies which affect the use of this calibration mixture. All cor ions are on a

mole/mole basis uniess otherwise nolad,

Do Not Use This %hﬂsﬂmcm 100 & Lo.07 megapaseals.

ANALYTICAL RESULTS

Component Reqguested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
METHANE 180.0 PPM 177.0 PPM G1 +/- 1.0% NIST Traceable 1071520214
PROPANE 185.0 PPM 187.0 PPM G1 +/- 1.0% NIST Traceable 10/15/2021
NITROGEN Balance

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 08011503 K002564 246.7 PPM METHANE/AIR +/-0.6% May 15, 2025
NTRM 200602-06 61626807 243.3 PPM PROPANE/AIR +/- 0.5% Mar 17, 2027
=

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Micolel iS58 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

Approved for Release




CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815



Airgas Specialty Gases

§c Afrgas USA, LLC
L, 600 Union Landing Road
an Alr Liquide company 2;1;:!;1:5:@, NJ 08077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI9IE15ACX9C 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,S0O2,BALN Certification Date: ~ Mar 13, 2018
Expiration Date: Mar 13, 2026
===
[ din dance with "EPA Traceability Prolocol lur.l\ssuyandOeMmd [ {May 2012)° EPA
BOG/R-12/531, using the ossay listod, loes not for nnséytical omdwhas a totel analytical
mmnmedbdwwlma:mﬁdemmldm ﬁmmmwmwﬁmnﬂmmmdﬁhmnMum contentrations are on a
baaty unless nolod.
Do Mot Uise msmwmﬁ l.e. 0.7 wﬂ
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C tration C ation Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM G1 +/-1.4% NIST Traceable 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 © §1.01 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
e ——— e ——— e e,
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDENITROGEN +-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 CC356192 2498 PPM 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 and nol part of the i
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100381 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15,2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100391 S02 FTIR Mar 01, 2018

Triad Data Available Upon Request P

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

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protog
Document EPA-600/R-12/631. All testing processes and measurements conform to the re
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this c
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncej
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

D (\(\ BrLan)

Approvea\{or Release Page 1 of 82-401135335-1




DRY GAS METER MC-572V

Serial No. : 0504003



Certificate Of Calibration

Method 5 Pre-Test Conscle Callbration - Cubic meter (m3)

WISDOM SCTENT

feter Console (nformation Calibration Condition Factors!Converslon Referen uipmaent
lonsole Model _l\gC572\/ Calibration Date: 3-Apr-23 Sld Temp (*k) 296 WTM Model:  W-NKoDa-5B  WTM Cal. Due Date: Nov. 2022
Cansole serial : 0504003 lssue Date _ 3-Apr-23 ) Sld Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: ___ 10000
OGM Mods! #: SKZSEX_ Cal, Report No.:  WODS-5V660039 Ky (Kfmm Flg): 03857
DOGM Serial #: 0009854 Ambiant Temp (°C) 25
Pressure (mm Hg) 758
Relalive Humidity (%)} 18]
UUT Meter {DGHI) Rolerance Moter (IWTH)
Run Time DGM Orifice Volume Oullet Temp Volume Quilat Temp
{ ) (mm H0) Il Final Intial _ Final Tritial Final Irsitial Final
8 Pt Vi Vit L g Via Vi b L
15 Q0 13.0 21249 2.2873 26 26 11.24924 1140853 25 25
10.00 25.0 19384 2 0964 26 26 11.06645 11.22136 25 25
8 00 50.0 17294 1.9105 28 26 10.86093 11.03905 25 25
7.00 800 1.4887 1.6921 26 26 10.62322 10.82407 25 25
| 500 1200 | 11960 | v3me | 2 | 2 10.33100 10 50914 25 26— s
_ Standardized Data Calibration Results
| _ Test Meler ___Reference Meter Correction Faclor Flow Rale I AH@ (mm H0)
Std Voluma | Sld Flow Rate Std. Volume Sid. Flow Rate "Gamma" Variation Std & Corr 0 0212 SCMM Variation
Vinpiady im']_ i mImi Vg (M) Qo MIMIn ) v o Aty dakHy
0159 0atl 0 156 0010 0.983 -0.001 ) 0010 52 990 5531
0.155 0015 0 152 0 015 0,981 iz -0.002 0015 47 999 0 540
0.478 . 0022 0175 Q0.022 0,982 0 002 0.022 46.696 -0.763
0200 | 0029 1 o197 oo ooss | 0001 | 0028 45249 2210 | PassiFail “E“"’[I.l
0177 20_35 0 :17_5 __O 035 _0 989 I 0006 Y 035 44,361 -3 098
0.984 =Y Avg 47.459 = AH@ Avg

lote: For Calbration Faclor Y. Whe ratio of the readinig of the calibration meler to the dry igas matar wczant
lote: For &Hy, orifice pressure differential thal equales to 0 75¢im (0 02 1207/min) al standad lempiaiur

/ 7
{ Patpasu Chaisana )
Service Manager

Al et

Approved 8y:

Fiowrat

mina vs &

1.025
1.020
1.015
= 1.010 | -

£ 1005 [—— - i
;{;;j 1.000 — - R . o

%: 0995 | — — .____-____‘ ]
@ 0.990 |

W

0.985
0.980
0975 ———

om the average is 002
ol individual values from the average 1 0 2inches (5 1mm) H,O

Date

3-Aor-23

o ']-_f ~-Gamrﬁa Y
= Max Allow Y |
Min Allow Y

0.000 0.030

6asn

0.010
rate Standardized

Caonsale Seria 0504003

WSRO

=l {m3fmin)

Console Model

0.040




Meter Pressure vs Flowrate
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DRY GAS METER XC-572-OV

Serial No. : A2204323



/ISDOM SCIENCE

~ Certificate OF Calibration

H AR Lifri ey Method & Pre-Test Consoale Calibration - Gubic meter fm
ter Congole | on il n Ci E onve anc t
Console Modal :  XC-572-0V Calibration Date: 2-May-2023 Std. Temp. {°k): 298 WTM Model:  W-NKoDa-5B WTM Cal. Date;  22-Nov-2022
Console serial :  A2204323 Dug Data : 1-May-2024 Std. Pressure (mm Hg): 760 WTM Serial; 600245 Gamma; 1.0000
DGM Modal #: SK25EX Cal. Report No. :  WDS-SV660086 K, {(K/mm Hg): 0.3857
DGM Serlal : — 00008294 Ambient Temp (o™ 28—
Pressure (mm Hg): 758
Relative Humldlly (%): 55
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orlfice Volume Oullet Temp Volume Qutlet Temp
(minutes) (mm H,0) Initial Final Initial Final Initial Final Initial Final
L] Py Vint Vint Lo b Ve Vit by L%
15.00 13.0 18.0685 18.2252 25 26 17.55844 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 168.6056 25 26 17.92517 18.09730 25 25
7.00 80.0 18.6458 18.8344 25 27 18.13775 18.32707 25 25
5.00 120.0 18.8639 19.0510 25 27 18.37705 18.54528 25 25
Standardized Data el
Test Meter Referance Mater Carrection Factor Flow Rate AH@ {mm H,0)
Sid. Velume Std, Fiow Rate Std. Volums Std. Flow Rate "Gamma" Varlation Std & Corr 0.0212 SCMM Variatlon
Vingaty (M) Cinin MIMIN Vigtsiay (M) Qugs) M3min Y) (&) Qmtstayteamy AHg AdHg
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 0.289 -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 o AHE Avg.
o N Pass/Fail Result: RASS
ote: For Callbtaficn Faclar ¥, tha rotlo of the reading of tha calibralion meter to the dry gas meler, sccoptatio hlmnoe':y i@_m bifm '-ﬂ\'k""ﬁm 002
ole: For 4t orifice presaur diiferantial thit equates to 0.75cm (0.0212m min) af standard peralute and pressum, ' ke :‘ h ol | valugs from the average is 0 2inches (5.1mm) H.0.
P A e
(:’_:) ' _." I\_.-' _," g ' L .r_.‘lz P~
- A oo W e wss wa o e v
Approvad By: 7 M/ WISEOM STENCE SALE AND SEAYICE ‘Eiml_"—‘ 7 :,'-;,,.: ,-‘"L,_- e 2-May-2023 \
( Patpasu Chaisana ) el
Service Manager
Meter Gamma vs Flowrate
A Noe T S,
1o b B
1.020 e S |
iy, |~
2 1.010 | = -
E 1.005 + 1.004
o " TN |
E - e = > | I -
& 1.000 + OOy R 0999 —Gamma Y
o 2 ) n . .
§ 0995 - _ 999 .999 Max Allow Y |
® . B I . \ !
< - --Min Allow Y |
O 975 ] I | I I ' L ! 2 I !
Flowrate Standardized & Cc;rrected {m>3/min}
o
Console Serlal: A2204323 3 Console Model: XC-572-0V

el ST IR
WISDOM SCIENCE SALE AND SERVI

CoRY



Meter Pressure vs Flowrate
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DRY GAS METER XC572V

Serial No. : 1110070



WDS
' Certificate Of Calibration

WISDOM SCIENCE Method 5 Pre-Test Cansole Calibration - Cublc meter {m3)

Consale Cal n Condi Factars/Conversion Referance Equipmant
Console Model : XC572v Calibration Date: 3-Jui-23 Std. Temp. (") 298 WTM Model:  W-NKoDa-5B _ WTH Cal Due Date: Nov. 2022
Consale serial : 1110070 Due Dale 2-Jul-24 Std. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: 1.0000
DGM Model # SK25EX Cal. Report No. WDS-8V660107 K, (K/mm Hg}): 0.3857
OGM Serial #: 0005413 Ambient Temp (°c; 25
Pressure (mm Hg): 758
Relalive Humidity (%): B0
UUT Meter (DGH) Raly Metar (WTH)
Run Time DGM Orifice Volume Qutlet Tamp Volume Outlel Tamp
{minutes) {mm H,0) Initial Final Initial Finai Inifial Final Initial Final
s [ Vi Vs [ = Vi Vs L; fur
15.00 130 589.3828 599.5462 27 27 20.05690 20.22163 28 27
10.00 250 5B88.5689 599.7246 27 26 20.24425 20.39999 27 27
8.00 50.0 599.7405 599 9176 26 26 20.41592 20.59344 27 27
7.00 80.0 599 9333 600.1337 26 26 20.60920 20.81034 27 27
500 120.0 600.1559 600.3319 26 26 20.83271 21.00950 27 27
Standardized Data Calibration Result
Test Meter Relerence Meter Corraction Factor Flow Rale AH@ {fmm H;0)
Std. Volume Std.Flow Rate Sld. Valume Std. Flow Rate "Gamma" Varlation Sid & Corr 0.0212 SCMM Varialion
Vintan (M) Quvsias M°/Min Vatain {0°) Quisir MIY/MIn (Y) (an Qinenaeon AHg 88Hg
0.159 0011 0.160 0.011 1.005 0.010 0.011 50.181 2.747
0.152 0.015 0.152 0.015 0.996 0.000 0.015 48.096 0.662
0174 0.022 0.173 0.022 0.995 -0.001 0.022 47 605 0.171
0197 0.028 0196 0.028 0893 -0.003 0.028 45.668 1,747 Pass/Fail Resull: Pass
0.174 0.035 0.172 0.034 0.89320 -0.006 0.034 45.602 -1.832
0,996 =Y Avg, 47.434 = AHID Avg

Ty
Note: For Calibralion Factor Y, the ralio of the reading of the calibralion meter to the dry gas meter, acceplable lolerance mﬂw values from the average is 0 02

\ote: For aHy, orifice pressure differential that equales lo 0.75¢im (0 0212m’lmin) at standard temperalure and va'S‘ﬁ@‘Mhuull values from lhe average is +0 2inches (5 1mm) H.O
: — S\r (‘r iy x )
- 'NCE
Approved By: i T LAR. A, . Dale 3-Jul-23

u¥an Aamau bydnaud vénd unwd vaadio nqu §uln
WISDOM SCIENCE SALE AND SERWICE CIRGLIP CEAPALY L 18] VEL

( Palpasu Chaisana )
Sarvice Manager
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WISDOM SCIENCE

ELAPSED TIMER CALIBRATION

Meter Conscle Information Calibration Conditions Reference Equipment
Model # _ XC572v Cal. Date : 03-Jul-23 Cali Stand JS§-307
Sedal#: _ 1110070 Due Date : 02-Jul-24 Methed Reference: Compare
Elapsed Timer Model #: | C322-1484 Cal. Report No. WDS-8V660107
Elapsed Timer Sedal #: - Ambient Temp. (°C}) : 25
] Pressure {(mm Hg) : 758
Humidity (%) : 60

leraton Resolls

Minute Minute Minute

Minute Minute Minute
200 2.00 2,00 2.00 2.000 .00C
300 3.00 3.00 3.00 3.000 .00
500 5.00 5.00 5.00 5.000 .00
7 00 7.00 7.00 7.00 7.000 0.000
300 9.00 2.00 9.00 9.000 0.000

Approved By W

( Patpasu Chaisana )
Service Engineer

&=
WeSDOM
SCIENCE

widn Suman leduoud veud wowd wel%a nfu

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY. UAT =

WISDOM SCIENCE SALE AND SZRVICE GROUP COMPANY LIMITED
Address 9/11/i Lumpirl Town Ville Ralchaphruek-Pinklao Village,No. 4, Bang Khanun, Bang Krvai, Nonthaburi 11130 Thailand

Tel

. 090-660-1392, 084-596-1944, 084-704-1620
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Flue gas Analyzer
Testo 350 NEW

Serial No. 60378478



=ENT=CHHA Calibration Certificate ]

Where cAﬁ;'ns:'rTu')sof Z‘-’S
"Besin Certificate No: G 660353
Date of issue :  20-Jun-23
Instrument description : Flue Gas Analyzer
Instrument model 1 Testo 350 NEW
Instrument serial no. 1 60378478
ID no. or control no. A
Manufacturer : Testo SE & Co. KGaA
Probe description 3.
Probe model I
Probe serial i o=
Customer name % Eastemn Thai Consulting 1992 Company Limited
Customer address * 683 Moo 11, Sukhapibarn B Road, Nongkham, Si Racha, Chon Buri 20280

Total pages of certificate : 2 Pages

Receiving no. s L-231787

Receiving date. : 16-Jun-23

Parameter of calibration :  Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxlide 80.14,309.9,1003 ppm
Nitrogen Dioxide 80.96 ppm, Nitric Oxide 151.5 ppm, Suiphur Dioxide 120.8 ppm)

Condition of UUC. + Used

Ambient condition s Al of the Measurment ware caried out the stabilized labotary
Temperature 123 x5°C
Humidity < 65 = 15 %RH

Calibration place 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, 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 standard uncertainty of measurent
Multiplied by coverage factor k=2, which for 3 normal distribution corresponds to & coverage probability of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items testedycalibrated.

This calibration certificate documents are tracebilly to national standards, which realize measurement according to the
International System of Units (SI).

Date of calibration : 20-Jun-23

Mrs. Nongluck Wongsettee

Mr. Kwanchai Khamdoung

Calibration Technician Technical Manager

FM-CL-09-C Rev.8 page1of2 issued Date 26/02/16

Entech Industrial Solution Co.Ltd
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong. Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Calibration@entech.coth

ENT=E=CI Calibration Certificate

Whers NSC-TISKTIS 17025

o Certificate No.: G 660353 ©

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02) 2.498 % Vol - ) 4219721 " linde -Sep-25
Oxygen ( 02 ) 10.04 % Vol CG—015/3-21 Nimt ig-z(e)?l-ig
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-1un-23
Carbon monoxide ( CO ) 1003 ppm 2583722 Linde 09-Aug-24
Nitrogen Dioxide ( NO2 ) 80.96 ppm 3240/21 Linde 26-Jun-24
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Sulphur Dioxide { SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Measured room conditions
Temperature : 229 °C  Humidlty :65.2 %RH Pressure 1008.2 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 mi/min Gas pressure 1019.4 mbar
Calibration Results (before adjustment) (Table 2)
Parameier of Standard Standard Mean of Error ]
Values vuc [+)
02 (%Vol) 2498 2.53 0.032 0.15
02 (%Vol) 10.04 10.08 0.04 0.20
02 (%Val) 21.02 21.09 0.07 0.30
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 309.9 311 11 6.0
CO (ppm) 1003 1005 2 12
*NO2 (ppm) 80.96 72.1 -8.86 8.0
*NO (ppm) 151.5 142 9.5 8.0
*3502 (ppm) 100.8 102 1.2 6.0
Calibration Results (after adjustment) (Table 3)
Parameter of Standard Standard Mean of Error Uncertainty
Values uuc ()
02 (%Vol) 2.498 2.53 0.032 0.15
02 (%Vol) 10.04 10.08 0.04 0.20
02 (%Vol) 21.02 21.09 0.07 0.30
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 309.9 311 11 6.0
CO (ppm) 1003 1005 2 12
*NO2 (ppm) 80.96 81.2 0.24 8.0
*NO (ppm) 151.5 152 0.5 8.0
*S02 (ppm) 100.8 102 1.2 6.0

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.
* Calibrations marked Naot TISI Accredited "in this Certificate have been induded for completeness."

End of Report
('\ o O
FM-CL-09-C Rev.8 Page20f2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Neamwongwan 47 Yaek 48. Toonzsonehone. | aksl. Rangkak 10240 THAI ANN Tel N-277Q-RRRR] Malikratina@antanh n +h




GAS CHROMATOGRAPH
Model. : GC-2010 PLUS AF

Serial No. : C12095200986



Operational Qualification Definitions

ZEMC-3379F
Document No.0O - Tk-{(07 - on23 1-2 Scope

This Operational Qualification shall apply to the equipment installed at the following site.

(Address): E:‘QM""“ S‘-'m“ﬁﬂ-h’\‘?’ &) NOMHM\-« S Lhovbous o110
SHIMADZU GAS CHROMATOGRAPH SYSTEM oo, Thoe Cooallon, Aong Co L4

GC-2010Plus Series (Company):

(Department):

Operational Qualification (Installation Site): Tug T\mmcv\li Repw G /1€
(Equipment ID No.): GM C\"VDW*“WW;:\/\ Lpﬁg 0] ,q

Operational Qualification Report (Product Model Namey_ (3C- 2010 Ples | A0C-20; | P OC- 205

Svstem Name
System 1D No GW‘ CL" U‘""‘“b:-:n':-@]‘ Lﬂﬁf 04 /3
Installation Site ]‘M“\ el n\ Rou‘m G [ / 1cC

The undersigned performer reporis that the Operational Qualitication Prolocol has been successfully completed for lhe
system stated above,

« Performer Signature [71«4 Date

Print T‘l,n-. “-.\.u‘i Fu 'rnr-\lkk 1 [ / 0% 9m 3
i
Title (>,~~x\|i[e \'.\qo,\v-cu

Company ‘]‘?;\—‘b-;(.n*'-gu (o.lll(J'

The undersigned reviewer and manager report that the performer has leted the Operational lification Protocol
P P p P

successfully.
« Reviewer Signpiurs /'-"?"_ o il Date
Print F{,av\u Nong P’h'\f‘”“\,n‘ﬁ'\'ﬂ\ 16 7 O /3093
T -

Title 6.‘(' \r\; 1{ \'\‘\
Company :-._au\:fw _\\'\m\ (;u\..w\.\m:j 1941 CoL}lol
Y

* Manager Signature e Date

Print N-“\n\nhp‘h&(:\/ ?Jm\‘\nuw\[)ﬁl 16 701 /2023 —— / I
Title 1S - \\:y L’:"JV

Company ECM\('\\" “\N,u (UV\QU‘\){"\M" 14ha? CO. .‘L&J.
Performer (signature): (‘?’\M Date: Y 1 0% 2027
Reviewer (signature): 7 s Date: /& %8 ;229

i r
{ bE U?il -2 ii Page 4 of 48 Rev. 3.31



Operational Qualification

Operational Qualification Record

3. Operational Qualification Record

[f the unil is included in the system to be inspected, place a checkmark in the “Applicable™ box If the unit 1s not
included in the system, place a checkmark in the “Not Applicable” box. Enter a diagonal line in the Pass/Fail

checkbox for “Not applicable” items.
Here, Inspection results are recorded along the procedure of Chapter 4 in Operational Qualification Proiocol

3-1 Gas Chromatograph GC-2010Plus

I Applicable O Not Applicabld

Model Name GC-2010Pls AT
Component 1D L ,\BP 04 /”)
Serial Number (S/N) C 4 ¢ G U W 2 0 O “ 2 6
No Item Criteria Results Pass | Fail
Jisplay, LED Verify the AN LEDs light LED o ol D
\ est display and
LED Screen  contrast  adjustment i Display T 0
operation. possible _,..-—-""J-’ s
fprandard . Yerfyline "Good” displayed as the result of the .
PR dingnostic stalus and lf-dinanostic tost é 0( = | u
es1 operationof " 8 6o i
all purts.
I riomware Verify the erston number and build number | o Vergion: ¢ 16w
version cheek program hre displaved N Build No.: 7ot
3 YErsion The wversion No. and builld No Controlod Version: T V6w 7| o
mmiches  the  controlled  version . .9
biunber Ver. No BuildNo:  2¢C¢
Fempuratuce Verify that TEMP LED lighiis grese. Z 10
esl temperature Displaycd Tempcrature (Name) Set value Measured
control is actual values | corroller ’ valuc
normal ug!rcu lolthe B coL (olme S L°C 5 0.0°C
set  values N & N
within L' INn SQL S0 .veC S o .g°C
4 +1.0°C O mR2 = 0 G
B DETI | Fana co.0°C| fo.poCc|” |Y
O DET2 °C He
O AUX3 °C o
O AUX4 °C °C
O- AUXS At e
Column inlet Verify the X Pressure gauge 0 1 KPa
pressure test accuracy of Inspection pressure gauge e 1 103
the column “‘“/{'J':)gl 3 0kp Pressuie pauge reading 4.9 kPa
H Lx KPa >
inlet pressure Post-correction reading 4.1 kPa
Pressure gauge
Inspcelion pressure gauge corrccliaf va%ue 0 AP |
5 %;ggo  20.0KP Pressure pauge rcading ] 4% 2kPa 'L/ U
2 WL ZU a = T
Post-correction reading 197 Lkpa
Pressure gauge : N
Inspeclion pressure pauge correction value G 3xra
repding Pressure pguuge readi L A A kP
ruuge reading L A kPa
F1500 0+ 35 OkP: i -
: Post-correction 1eading | 4 5 3¢ ke
Performer (signature): (7]/‘-‘ Date: 16/ G% /%022
. . W ey 'y - 227
Reviewer _(signature): 7 ] Date: 71 ¥ g
Page 20 of 48 v, 3.31

Operational Qualification Operational Qualification Record
No Tt Criteria Results Pasi | Fail
Pressue Verify thut the | Monitored pressure 6 minules after start 2 % 0 \ \Pa
program test pressare 250.0 £5.0 kPa -
6 E:ﬁ;ﬂ: Inspection pressure gauge reading 8 mintes after start 9 RO GLps =
nomnally. 250.0 £200 kPa S
Tlowrate test arify the | Septum purge vent neasured flow rate Sepium purge J?T/‘ C
sccuracy  of | 3.0+ 1,0mL/min 3 .2 mL/min i
the  full-flow i
a,‘; i sepum JATotal of septum purge and split vent flow rate values i Lmldmis
EaLa 10.04 % OmL/min Tota'
V6 b mb/min
P e
. 1 L/mi
! FTolal ol septum purge and split vent flow rate values —_— 0
2001 20mL/min )
2e?  mLimin
i - spli Splu venl
O Total of septum purge and split vent flow rate values oY ml/mia
300+ 28mL/min{Cerrier pas:N2) r
IlZ‘T’mal of"seplum purge and splil vent flow rate values
5004+ 35mLirnin{Camer gasHe) uLmit
Column over | Verify the Inspeclior temperature Temp. comeetion value -1.0°C
fest asawaey  of | copoar displayed value Temp. sensor reading 9 0.1°C
tke  column Zf;) 043.2°C —
aven = Correcled temp, value 5 1 .4°C
lemgerature. Inspection temperature | Temp. correction value - 0.9°C
j?snr displayed value Temp. sensor reading ‘4% . 2°C /'Zi/ o
d 150,042 Corrected temp. value © 50 . 1°C
Inspection terr.perature Temp. correction value LAeC
nensor displayed velve N N . 5 o
Bé’ﬂ‘:‘?.ll:ti.i’(' Temp, sensor reading @ 2a.teC
[280+4°C Corrected temp. value 2 290.,7°C
Tempemture Verily that the . i o
progren test cctumn IManitored temperamre 6 minules after slart 200 £ 1°C 2 0 0oC
nperalure  |FPp pection ¢ ding 8 minutes after slart -
pection emperature reaqing minutes al o,
9 program 200,0 +4.7°C zop.1°Cly U
operales ="
nsrmally OUsing n temperalure sensor with 1°C minimur oC
display increment 200 £3°C =t
Sensilivity Verify the FID (& Applicable N .
test detector 1 Not A >plicablc) Ci6AREA value L c‘l 2
| sensitivity. Calculated S value uv-s
lnj./\mil (et i J-// |
JAMake-up gns: No
10.0  10-*C/g min Calculated S 1 & 406 x107C/
10 OMake-up gas: He - value
7,00 x 10 C/g min.
TeP (O Applicable C1oAREA value uvs
A'Not Appliczble) Flowrate at vent . mlimin | o |
Calculated S value ——
Inj. unit Calculated S ___ _x10PmV-
400 X 10’mV- ml/mg min._| value mL/mg
. G
- . (02%
Perlormer (signature): Cn'“ Date: \e 1 0% 1
- s 1Jar Lt e 2222
Revizwer _(siznaturel: r pate: 'F__1 & 1 P22
Rev. 331 Page 21 of 48




Operational Qualification Operational Qualification Record Operational Qualification Operational Qualification Record

32 AOC-20i Auto Injector I3 Applicable O Not Applicabld Aooli i
J : pp. pplicab 3-3  AOC-20s Auto Sampler IEj Applicable [ Not Applucnhle{
M Sigle O Dual sysiem, main injecior
Model Name AOC-20s
Model Name AOC-201 Component ID :
Comp-unentID Serial No. (S/N) oo 2 1 % & 4 o & q e
Serial No (S/N) C 1 9 1 Q & Ll 1 0 20 q
Nao, Ilern Critenia Results Pass | Fail
No Ttiemn Criteria Results ass | Fa
Tnitial Verify that the auto sampler basic | LED lights green, not red. ﬂ/ N
1 Display, LED | Verify the display and LED | All LEDs light, except decimal point, = 3 1 operation test | operation is correct = ’
test operalion, 2
= - , — . 9,50
, | ROM, RAM [ Verily that ROM and RAM | Display shows "000" Display- e Firmware i Venify the Version number is displayed. Version No. F/ i
“ | selfdi is | memory operales normally Qoo ) s 2 | version chedl version. The version number matches the Conlroled B R0 o
Firmware Verify the . L Version a, : controlled version aumber. Ver. No.
. Version number is displayed, 10
3 version check | program No, / o
¥ version The version number matches the Controled 9 4
B AR
controlled version number. Ver. No.
Busic Verity that the auto | Sample injected into the GC and GC e
Pl operation test | jnjector basic operation is | operalion starls . " y/
correct —
S
(@ Not Applicable 0 Dual sysiem, sub ijector |
Madel Name AOC-201
Component [D
Serial No. (S/N)
Nui liem Critena Results = | Fa
1 Display, LED Verifylthe display and LED | All LEDs lighl, except decimal point "/’”' 5
lest operation e
5 ROM , RAM | Verify that ROM and RAM |Display shows "000" Display:
|~ |self diagnosis | memory operates norimally.
Firn}warcl . Venly the | Version number is displayed, Version No.
3 version ehe ;cr:lan The version number matches the Controled
. controlled version number. Ver. No.
Basic Verify that the auto injector [Sample No,l iransferred to the main o
aperation lest | basic operation is correct injector, sample No. 2 transferred to the
4 sub-injeclor. = [[1=
Sub-injector injects into  the GC L
simullaneously with the main AQC Pl
. y , - 92 -
Performer (signature): J\N Date: 16 [ O g 207 Performer (signature); (jl’v( Date: \ 6 ; 0% ;2027
" " SR . : 02 R
Reviewer (sipuature): ! '—’ il Date: !* 4 § 4 PV Reviewer _(signature); Y gy Date: /% P& e
Page 23 0f 48
: 3.31 Rev. 3.31
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Hot Air Oven
Model : UFE 500

Serial No. : G511.0182



ASIA MEDICAL AND -~ \_\-:"/ ,
A R AGRICULTURAL LABORATORY M =
M A C AND RESEARCH CENTER ;Eﬁ:jﬁ
T 3 A
N/

NSC-TISI-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10of 3

Certificate No. : 23-006679

Sample Code : 23-02820-002
Customer EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
L ocation 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. LABE 17/4
Date of Receipt 20 January 2023 Date of Calibration 20 January 2023
Gondition of Calibration
1. Environment 11 Ambient temperature : Maximum 279 °C Minimum 253 °C
12 Relative humidity Maximum 509 % Minimum 385 %
1.3 Line voltage supplied Maximum 2219 VAC Minimum 2185 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
22-040308 21 April 2023

Data Acquisition With Sensor LB-DA-11 (RTD-138 to RTD-146)

(RTD-Pt100)

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

ornpany Limited.

,

(Mr. Somchai Neampunt)

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public C

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

6. Condition of calibration item Normal

Mr. Sarawoot Thammo Approved by

Galibrated by
signed for Director

Scientist
Issue date 24 January 2023
o~ -~ = i
The i ot for & cond gerotisbliity of i ty B5% ‘-—: f e kA
Thucaﬁuralionumllismpllnd«delhe above calibrated item snd was feuingd a=ciiate 38 Lhown on data and place of cahbration only J_,," J,.' || i l
Thit Cartilicat ts lased in accordance with the ions of ditation granted by the Thai Lsboratory Accraiiation scheme which has sstessed the measuTament :';.?‘uﬂllw of the
laboratory and s ity 10 ired notonal Jarils and 1o the unit of messurement reolized at (he corresponding national standach labormony This cerlificate may not be
Ler Public Campany Limited tAMARCY

al ol the Arla Medical ond Agriculiuepl Laboratony and Research Cenl

TEL 02-516-2422
FAX 02-516-6949
w01

reproduced cther than in Jull Eneapt with the prioc wiTlen Jppros
CONTACTEAMARC.CO.T

WWW.AMARC.CO.1
Efinctive Date 15/10f

361 S0l Ladiprao 122, Ladprao Road.
Phlabiphla, Wang Thangleng, Bangkok 10310

A !\ AN | AsnuEsoal AN AR
Al AN e
AN | RERRSR R i‘i\?ﬁwﬁ%
T T A
% ,"/'/,:\"\‘;\.\:e TRAILD
"'Fulll"‘\‘
NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CAILIBRATION Page 2013

Results of Calibration

Resolution 05 °C
1, Reporting of Temperature
Calibrati * -
alibration e VUG Measured temperature at each positions ©c) Uncertainty Coverage
point (°C) |setting (°C)|reading (*Cl  #1 #2 #3 #4 | #5 | #6 #7 we | #ote £ (°C) factor k
104 103.6 103.5 104.10 | 104.08| 103.87 | 103.99|104.08| 104.08| 103.96 104.01 103.84 0.47 2.00

2. Characterization results

Calibration point (°C)

Stability £ (°C) Uniformity (°C) Overall variation (°C)

104.0

0.39

0.08 0.32

WNotes

UUC* = Unit Under Calibration _J)

fh

{

361 Soi Ladprao 122, Ladprac Rosd,
P'I:ula't‘n‘prnlfl, Wang Thonglang, Bangkok 10310

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

Fifortiva Nara 1510171

TEL 02-516-2422
FAX 02-516-6849

Rav PO
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ﬁ l\ ’l ASIA MEDICAL AND S,
t S R‘ : AGRICULTURAL LABORATORY E S

AND RESEARCH CENTER — = A

% 4//;:\\,‘\3- AR

el W
NSC-TISI-TIS17025

CALIBRATION 0152
REPORT OF CALIBRATION Page 3of3
Certificate No. : 23-006679

Sample Code : 25-02820-002

Results of Calibration

Notes _(
#4
1. Sensor installation locations F2
114 All sensors at any corners or walls should be positioned
5 cm (a x b x ¢) from the wall. ui #3°
el r—"ﬂmilni& dar i
1.2 The reference sensor is preferably located of the geometric center #eo
!
of the chamber. . o EIE K8,
L]
2. Interior dimensions approx of chamber : ; /
us L w7 o
W= 56 cm;D= 40 om;H= 48 cm /CI
{g/
3. Air valve or fresh air level  : Off 1 ‘.
a
4. Fanlevel : Open ‘_____V\I__-.
5. The quoted uncertainty includes® Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity ". installation_Positions

6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the referance
location which are observed at the same time.

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

8. Overall variation - the difference of the maximum and th2 minimum measured temperatures throughout observation 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 uncertainty of measurement U is statad a3 the sisndard unceriainty of ! iplied by the factor k, which for & normal distributien corresponds
toa bility of i ty 95% The standard inty of s bea ined In accordance with UKAS M3003 3
vt

- End of Report -

= "\‘.\‘:/../Jl L

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

FAX 02-516-6849 WWW.AMARC.CO.TH
PFrluég_?(nLa, Wang Thonglang, Bangkok 10310 0255 MR o



ORIFICE TRANSFER STANDARD CERTIFICATION
WORKSHEET TE-5025A

ROOTSMETER S/N 0438320



\_. TISCH ENVIRONMENTAL, [NC.
145 SoUTH Miami Ave

ViLLAGE OF CLeves, OH
T I 45002
513.467.9000
7 877.263.7610 ToLL Faee
... ﬂ v l I (_1 n rn @ e ta ] 513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-S5025A

Date - Mar 24, 2016 Rootsmeter S/N 0438320 Ta (K) - 295
Cperator Tisch Orifice I.D. - 0136 Pa (mm) -  742.95
o METER ORFEE.‘I;E
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # | (m3} (m3) {m3) (min) {ram} (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
DATA TABULATION
(x axis) (y axis) (x axis) (y axis;
Vstd Qstd Va Qa
0.9832 0.7337 1.4054 0.9957 0.7430 0.8911
0.9791 1.0236 1.9875 0.9915 1.0426 1.2605
0.9770 | 1.1481 2.2221 0.9894 1.1626 1.4080
0.9760 1.2006 2.3305 0.9884 1.2157 1.4778
0.9707 1.4510 2.8107 0.9830 1.4694 1.783%5
Qstd slope (m) = 1.96262 Qa slope (m} = .1.228986
intercept (b) = -0.03249 intercept (b} = -0.02060
coefficient (r) = 0.99993 coefficient (xr) = 0.999%3
y axis = SORT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa}]
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] {298/Ta)

Qstd = Vstd/Time

Va = Diff Vol [(Pa-Diff Hg)/Pa]

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

— T

-Sénﬂf' e



Primary Flow Calibrator

Serial No. : 110619, 207510



[NNGVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

21139 MOO 13. SOI SUNTINAKORN { | TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 166)0-2116-5860-1 FAX: (66Y0-2116-7140

e

At i prreT o
¥ Butufv Bumrguud hifin ACCREDITED

— mecmen ——
CALMERATION LASOMATONY
AC-2961

Page 1/2

Certificate of Calibration

Certificate Mo : 23-AFM-022

Custorer

Mame . Eastern Thai Consulting 1992 Co., Ltd. Request No : Req2023-01 28
Address , 683 Moo 11, Sukhapibarn 8 Rd., Nongkharm, Sriracha, Chonburi 20230

Unit Under Calibration Details

Measurement Ttem - Primary Flow Calibrator Sensor Model : -

Manufacturer : BIOS Sensor Serial Number : -

Model : Defender 510-L

Serial Number : 110619

1>} .-

L ocation of Calibration : LAB 4 AIR VELOCITY METER

Calibratien Environment and Details

Temperature
‘Humidity
Barometric Pressure
Received Date

Calibration Date

:23°Cx3°C

: 55 %RH =20 %RH
: 1013 hPa+ 10 hPa
: 20 January 2023

: 6 February 2023

. Tn-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Calibration Procedure
Reference Standnrd Madel Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 15 June 2023
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 15 June 2023
Traceability :
This certificate providoes traceability of measurement to recognized dard, and to the realization of the international System of
Units (SD
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of coufidence
approximately 95 %.
Calibration By : e Approved By : m‘;"‘!

The results related only to the item ibrated. The certifi

Mr. Noppadon Luangart

Service Calibration Engineer

shall not be reprod Aexcepcinmll,wimumwﬁmi'w i

Mr. Pacit Mathavorm

Calibration Engineer Supervisor

6 February 2023

Issue Date :

FM-708-AFM-01 Rev.00 fssue date 01/07/19

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MCO 13, SO SUNTINAKORN H TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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ACCREDITED
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CALIGRATION LABORATORY
AC-2961

Page 2/2

Certificate No : 23-AFM-022

Request No : Req-2023-0128

Result of Calibration :
Flow Setting STD Flow Reading | UUC Flow Reading Correction Flow Uncertainty
(L/min) (L/min) (L/min) (L/min) (L/min)

0.02 0.02018 0.020259 -0.00008 0.00032
0.05 0.05041 0.050541 -0.00013 0.00083
0.1 0.1025 0.10153 0.0010 0.0015
025 0.2519 0.25043 0.0015 0.0036
0.5 0.5023 0.50069 0.0016 0.0072

Note

STD : Standard

UUC : Unit Under Calibration

End of Certificate

The resulls related only ta the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innavative [nstrurent Co., Lud.

FM-708-AFM-01 Rev.00 ssue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T O VAT IWE

/139 MOO 13. SO1 SUNTINAKORN 11 TAMBON BANG KAEO. = fmemam iR S ARET Bt e
= 1l Sutunfd Suswgana s ACCREDITED
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND EL e —
CALBRATION LADINATORY
TEL: (66)0-2]16-3860-1 FAX: {66)0-2116-7140 ACTI6L
Page 1/2

Certificate of Calibration
Certificate No : 23-AFM-024

Customer

Name . Eastern Thai Consulting 1992 Co., Lid. Request No : Req-2023-0196
Address . 683 Moo 11, Sukhapibarn 8 Rd., N gkh: Sriracha, Chonburi 20230

Unit Under Calibration Details

Measurement Item : Primary Flow Calibrator Sensor Model : -

Mamfacturer : Mesa Labs Sensor Serial Number : -

Model : Defender 510-M

Serial Number - 207510

D H

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Eavironment and Details

Temperature 223°C£3°C
Humidity : 55 %RH +20 %RH
Barometric Pressure - 1013 hPa+ 10 hPa
Received Date 25 January 2023
Calibration Date : 6 February 2023

Calibration Procedure  ; Tn-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number | Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 15 June 2023
Traceability :
This certificale providoes traceability of reasurement to guized national dard, and to the realization of the inter 1 System of
Units (SI)

Note :

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

approximately 95 %.
Calfbration By - m Approved By : .M’{'l
Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Tssue Date : 6 February 2023
y
AN/ U
The resulls related ony to the item calibrated. The certi shall not be rep! d except in full, without writien approval of the Innevative Instnument Co., Lid

FM-708-AFM-01 Rev.00 Issue date 01/07/19

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTG. HEAD OFFICE
77139 MOO 13. SO SUNTINAKORN 11 TAMBON BANG KAEO.
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ira

NOovATIvE

= - Rl Watha Accrestiation Saiss

AMPHOE BANG PHLI SAMUT PEAKAN PROVINCE 10540 THAILAND gl eBeallunpaabie ASCRSDIE EE
E= e

TEL: (65)0-2116-5860-1 FAX: (660-2116-7140 A e TR
Page 2/2

Certificate Ne : 23-AFM-024

Request No : Req-2023-0196

Resuli of Calibration =
Cslibration Point 5TD Flow Reading | UUC Flow Reading |  Correction Flow Uncertaiuaty ()
{cc/min) [cc/min) (ec/min) (ce/min) {cc/min)
500 5011 506.43 -53 12
. 1000 1019 1032.2 -13 15
2000 2003 2017.8 -i5 29
3000 3007 3023.8 ~i7 43
4000 4013 4027.2 =19 57
Notz
STI» : Standard
UUC : Unit Under Calibration
End of Cerdiicate
" = —

The results related anly 1o the itern d. The ifi shall not be

/ —

. \_/‘ Pt i (
’ex:eptinﬁlu,wi!hmlm:wovdvflh:luwn“xw‘eImwn:ero«..le.

FM-708-AFM-01 Rev.00 Issue date 01/07/19



THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737



ASIA MEDICAL AND

A R AGRICULTURAL LABORATORY S Z
M A C AND RESEARCH CENTER i‘*\_/-é _{;
<

THAILARD

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 Limited

(Calibration laboratory)

Equipment ; Digital thermo-hygrometer

Manufacturer : testo Model : B08-H1

Serial No. 45106737 iD No. LABE 09/7
25 May 2023 Date of Calibration 29 May 2023

Date of Receipt

Condition of Calibration
. 230 °C: 30 °%C

. 55.0 % + 150 %

1. Environment 1.1 Ambient temperature
1.2 Relative humidity

2. Calibration method

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

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

3. Reference standard instrument

Instrument Mode! ID 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
3.3 Digital Thermometer 34972A LB-DA-07 with RTD-89 22-095535 06 September 2023

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

41 Instrument No. 3.1 through National Institute of Metrology (Thailand).
42 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

Sov I

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

Signed for Director

Scientist
Issue date 31 May 2023
The uncertainties are for a i ility of i 95% ;é — " n o=, X "\\'ﬁ
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only a0 F) J '\ /

ranted by the Thai Laboratory Acsreditation scheme which has asaeised the muqarmi:,ea:'obiinu of the L ]

This Certificate is issued in accordance with the conditions of accreditation g
ratienal standards lsboeatory. This cartificate may net be

laboratory and its waceability to recognized nationa) standards and to the unit of measurement realized at the coftapanding
of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited {AMARC)

TEL 02-516-2422 CONTACT@AMARC.CO.TI
FAX 02-516-6548 WWW.AMARC.CO.T!I
Eftarrive Nate 15710171

reproduced other than in full except with the prior written approval

361 50 Ladprao 122. Ladprao Road,
Phlahnhia. Wana Thonalang, Bangkok 10310

— ! Avgos
p {I 7 G | ASIA MEDICAL AND U
l x z s .-{ | ACRICULTURAL LABOR, SN
\ L ! | AP RESEA R BB O ;i%
Z ,_//;S\\; THALND
e
NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 2of 2
Certificate No. : 23-055203
Sample Code : 23-21440-001
Results of Calibration
Temperature measurement
Resolution ;01 C
Range : 0 °C to 50 °c
Calibration Average of standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correction value uncertainty
°c %RH e i °c °c
20 50 20.00 20.0 Q.00 = 0.39
25 50 26.02 25,1 - 0.08 = 0.39
2
30 50 30.00 30.0 G.00 + 0.39
Humidity measurement
Resolution ;01 %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 - 832 +13
60 25.00 60.03 68.3 - 8.27 + 15
75 25.00 75.20 83.2 - 8.00 +17
Notes
Calibration results without adjustment.
The result ded uncenainty of r 1T U s stated as the standard uncenanty of iplied by the factor k. which for a normal distribution corresponds

\o a coverage probability of approximately 95% The standard uncertainly of measuremant has been determined in accordance with UKAS M3003

- End of Report -

J

|
- L

g
|
J

TEL 02-516-2422
FAX 02-516-6949

361 Sol Ladprao 122, Ladprao Rosd.
Phlabphla, Wang Thonglang, Bangkok 10310

CONTACT@AMARC.CO.TH

WWW.AMARC.CO,TH



UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD



LT

Bara Scientific Co., Ltd. S
968 U Chu Liang Building Floor7 Ramad Road 5‘&65&5‘5@&
Siloam Bangrak Bangkok Thailand 10500 ',/'//E:“-:
Tel : 02-6324300 Fax : 02-6375496-7 kT e
Ba(;aa‘ ‘§?i?!ltific www.barascientific.com P NSC-TISHTIS 17025
Y 3 CALIBRATION 02
Certificate of Calibratior
: tion
Number of Page(s) 10f3
Certificate No. BSCC-UV-152/23
Equipment UV/Vis Speclrophotometer
Model UV-1800
Manufacturer Shimadzu
Serial No. A11635101643 CD
1D No. N/A
Date of receipt 25 April 2023
Date of calibration 25 April 2023
Date of issue 27 April 2023

Customer name

Address

Temperature
Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability

Calibrated by

Eastern Thai Consuiting 1992 Co.,Ltd

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

(22.4-23.1) °C (On site)
(44.5-45.2) %RH (On site)

Good Operation

Analysis Department
In-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is traceable to certificate No. 94780 and 94775
Photometric Accuracy is traceable to certificate No. 94808 and 100147

Stray Light is Iraceable to certificate No. 94791
The above cerificate are traceble to S1 unit through Starna Scientific Ltd.

(UKAS accredited calibration laboratory NO. 0659)

Mr.Pannaphong Phanmekakul

Approved by i

e

Mr.Kanchit Choothep
Technical Manager

except In full, without written approval of the Bara Scieniific Co., Ltd.

The above results ara valld exclusively far Ihe calibrated item(s] as menlion in this report / et -
Adverlising the repart / Certificate and publicity of the rasuils are prohibited and also shall not ba-rEor - _j‘ ] n\
7 L \
\ :j u
. _—

e S T e

, X,
ﬁ ) Bara Scientific Co., Lid Y

F 968 U Chu Liang Building Floor7 Ramad Road 4
\ =y Silem Sangrak Bangkok Thailand 10500 Loy R
T Tel:D2-6324300 Fax:02-6375496-7 B —
Bara _Sclentlflc v barascientific com - NSC-TISI-TIS 17025
Selurion of Success CALBRATION 0209
- L] e = l 3> ?
- - -
Certificate of Calibration
Certificate No. B8SCC-UV-152/23 Number of Page(s} 20f3
Calibration Results:
1 Wavelength Accuracy
Certified
UucC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
287.71 287.65 -0.06 0.18
445.82 445.80 ) -0.02 018
536.52 536.35 -0.17 0.18
741.02 740.99 -0.03 0.18
879.41 879.27 -0.14 0.18
2.Photometric Accuracy (UV)
Wavelength Certified .
uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 0.0000 0.0000 0.0000 . 0.0075
0.7311 0.7313 0.0002 0.0075
257 CNR CNR CNR CNR
CNR CNR CNR CNR
313 . CNR .- CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 |  0.0000 0.0000 0.0075
0.6306 0.6314 0.0008 0.0075

*CNR = Customer not request

\ L T T
o \‘&/cl :
The above resulls sre valiid exclusively for the calibrated ilem(s) as manlion in this rapon Teerificae.

Advartising the report / Cartificate and pulbblicity of the tesuils are prohibited and also shall not be reproduced
exeent in full, witheut written approvat of the Bara Seciantific Co., Ltd.

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



n 2 g ity e LY
5 Bara Scientific Co., Ltd. Rt
968 U Chu Liang Building Floor7 Rama4 Road 3}3@5{&
Silom Bangrak Bangkok Thailand 10500 Z "ﬁ'__“\ (|
i Tel : 02-6324300 Fax : 02-8375496-7 KR AN I
Baiﬂmﬁﬁ'sﬁ!‘.i'ﬁ" www.barascientific.com WSCTISLTIE 1703

Certificate of Calibration

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

3.Photometric Accuracy (Visible)

w"“"::";'gth Ms(;f:;ﬁi: & uuC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 g.0000 | 0.0042
4300 _ 0.5488 ) 0.5508 0.0020 0.0042
0.7527 0.7535 0.0008 _0.0042
1.0756 1.0758 0.0002 0.0042
10,0000 .. 00000 0.0000_ 0.0042 1
240.0 0.5391 0.5406 0.0015 0.0042
0.7355 _ 07360 0.0005 0.0042
1.0509 1.0501 -0.0008 0.0042
_CNR i CNR CNR o CNR
465.0 CNR __CNR . ONR | _CNR
__ CNR CNR _CNR o CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
5481 0.5045 05044 -0.0001 0.0042
| 0.6884 . 0.6885 __ 0.0001 0.0042
0.9316 0.8808 -0.0008 0.0042 1
CNR CNR CNR _CNR i
590.0 CNR CNR CNR CNR
CNR CNR I CNR _CNR
CNR CNR CNR CNR
___0.0000 0.0000 0.0000 0.0042
635.0 0.5183 0.5178 -0.0005 0.0042
- 0.6864_ 0.6868 _0.0004 0.0042
0.9747 0.9739 -0.0008 0.0042
“CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmisslon {%T) Abseorbance (A) :
200.75¢0.11nm 200.72 0.9630 2.0164 |

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

The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a leve! of confldence of approximately 95%
**End of Certificate™* — ey
D o/
J/-—»\_ ==\ | I\
z FEE = |
¢ | L

The above results are valid exclusively for the calibrated ilem({s) as mention in lhis repory/
Advertising the reporl / Certificate and publicity of the resuits are prohibited and also shall not.be rep

exceptin full, without written approval of the Bara Scientific Co . Ltd

FM-UV-708-02 Rev 1 (2am1/ca\



SOUND LEVEL CALIBRATOR
MODEL : NC-75

SERIAL No. : 34302326



Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd_,Bangbumruy, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC23013
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 34302326

ID No.: -

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 : 19 MAY 2023

Date of Issue: 24 MAY 2023

Nathakom Pisutpaisan

7“/&@;

( Thanakul Petchurai

Calibrated by :

Approved by :

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 Lab

5 ITHIP ~ RN SITHIPORN ASSOCIATES CC,LTD.
" - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23023
Job No. : VC66ACO05E

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on [EC-60942-2003 Standard.
The sound pressure level, flequency and total disiorizon of the sound calibrator was sneasured using the refererice

microphone.

Condition af this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial Ng. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL.RP 30/0266 12-FEB-24
Digital Multimeter 334614 MYS53220076 EEL.BP 30/0267 13-FEB-24
Digital Multimeter 33461A MY60024273 BEL RP 31/0266 14-FER-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAIL 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24

9. 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(2-04-04-020664



IT H I P RN SITHIPORN ASSOCIATES CO,LTD.
. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC23013
Job No. : VC66ACO058

Pages : 3of3

Specified sound Measured Deviated Acgceptance
pressure level value value Uncertamty lanit
(dB) (dB) (dB) (dB) (cB)
94 94.03 0.03 0.14 040 |
2. Frequency
Specified Measured Deviated Acceptance g
Frequency value value Uncertainty lipit |
(H2) (Hz) (%) (%) (%) |
1000 1000.0 0.0 0.1 o |
3. Total distortion
Measured value (% ) Uncertainty ( % ) - Aceeptanee limit ( % )
0.32 0.10 3.0

The reported uncertainty is based on a standard uncertzinty nwultiplied 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

£
o DT



SOUND LEVEL METER
MODEL :  NL-52A

SERIAL No. : 01120953



SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23103

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkek 10700 THAILAND. NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http: Jfwwwsithiphomcom — CALIBRATION 0334 JobNo. : VC66AC00335
Cert. No. : ACL23103 Pages > 2of8
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) Standard for sound level meter (SLM).
Manufacturer : RION The SLM had tests to Acousiical and Biectrical signal tests of frequency weighting with Anechoic chamber and Referonce
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25 Standard Instruments.
Serial No.: 01120953 /22355 /22342 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
ID No.:
Condition of this result of calibration :
1 Referenrs Standard Instmments *
Coundition As Found : GOOD Instrument Modol Sevial N, Cert. Na, Due Date
Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Waveform Generator 335118 MY52302742 EF-0008-22  04-Feb-23
SAHA GROUP INDUSTRIAL PARK, 683 MQO 11, Digital Multimeter 33461A 220104  EEL.BP. 04/0265 00-Feb-23
NONGKHAM, SIRACHA, CHONBURI 20230 THATLAND. Digital Multimeter 33461A MY53220076 EEL.BP, 03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmabie Attenuator MAT-1670 62100114 EF-0005-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Location : Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23
Ambient Temperature : (23.0£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 fraceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
Received Date : 24 JANUARY 2023 3.2 Thailand Institute of Scientific and Technological Research {TISTR).
Calibration Date : 26-30 JANUARY 2023
Date of Issue : 01 FEBRUARY 2023
Calibrated by : Nathakorn Pisutpaisan

o A7
Approved by : ) /f /é?(’/zf//if

( 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 Laboratory. L'T ﬁw o
=’ =) \-\\_—f/ o LJ'
~ ﬂ | 2 JY
QTR =a0ess \b/ QF-TS12-04-04-020664 ey



SITHIPORN SITHIPORN ASSOCIATES CO.LTD.

SITHIPORN S ;
CALIBRATION LABORATORY ITHIPORN SITHIPORN ASSOCIATES CC.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort No. + ACL23183 o Continuation of Cazlibration Certificate
Job No. : VC66ACH035 Cert. No. : ACL23103
Pages : 3of8 Job No. : VC66ACD035

Pages : 4of8§
Summary of Measurement Result :

Result of calibratien :

= i. Absoiut itivi
Uncertainty | Mazimum-permitted ul e sergsiiavity
Parameter Pass | Fail uncertainty of l Eeference Measurec Aczeptance
8 measurement (dB) l Acoustic Signal Value Deviation Lirpit
1. Absolute sensitivity v - 0.2 o N/A (dB) (dB) (dB) (dB)
2. Self-genecated noise v | - 02 NA 93.9 53.95) 94.0 0.2 03
3. Acoustical signal tests of frequency weighlings
125 Hz v R 0.3 0.6 3. Seif-generated moise
1000 Hz v 0.3 0.6 2.1 Morma’ test
2000 Hz v 0.3 0.7 Measured Value |
4, Electrical signal tests of frequency weightings (dB) |
For 10 Hzto 4 kHz v - 0.3 0.6 13.8 |
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10 KHz to 20 kHz > 5 0.3 1.0 2.2 Tke mivrophone of the sound level meter was replaced by electrical signal input device.
5. Frequency and fime weightings at 1 kHz v = 02 0.2 Frequency Mzasured value
6. Long - term stability e 0.1 0.1 | Weighting (dB)
7. Level linearity on the reference level range v 0.2 0.3 TR 2.2
8. Level linearity including the level range control v 0.2 0.3 . C - weight Y
9. Tone burst respanse v - 0.2 0.3 Flat 20.2
10. Peak C sound level v 0.2 0.35
11. Overload indication v = 0.2 0.25 3. Acousticad sigr al tests of frequency weightings
12. High level stability v < 0.1 0.1 Meter free-field acoustic response at a lzvel of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
dz) i Accept:
§= Flat Coweight | A-weight -
Limits
| 25 0.2 0.2 0.2 £1.0
1000 0.1 0.1 01 +0.7
8000 -0.3 -0.3 -0.3 +15,-25

-SOPY —
7 AT

QF-TS12-04-04-020664 - p/zf/r ) OF-TS12-04-04-020664
PRV Ve e



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SIT H {P3RN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABCRATORY

Continuation of Calibration Certificate

Cert. No. : ACL23103
Job No. : VC66AC0035 Cert. No. : ACL23103
Pages . 50f8 Joh Non. : VOERACHNIS
4. Electrical signal tests of frequency weightings Pages : 6of8
. N . 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
— - — Anticipated | Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) P
Value Value Value Limits
(Hz) i R Acceptance
Flat C-weight A-weight Limits (dB) (dB) (dB) (dB)
137.0 137.0 .0 X
= 09 o0 . 210 136.0 136.0 g 0 :g z
2 29 ol D0 =0 1350 1350 00 03
250 0.1 0.0 0.0 +1.0 . y - E
134.0 134.0 0.0 +0.8
500 0.0 0.1 0.0 +1.0
133.0 133.0 0.0 +0.8
1000 0.0 0.0 0.0 +1.0 -
1320 1320 u.0 =U.8
2000 0.0 0.1 0.0 +1.0
131.0 131.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0
129.0 129.0 0.0 +0.8
8000 0.0 0.1 0.1 +15,-2.5
5000 0.0 12 12 +25.-16.0 124.0 12‘}.0 ] (_)L e +0.8
: - - : — 119.0 119.0 00 | 08
. ot 1 1140 114.0 0.0 £0.8
5. Frequency and time weightings a z 1090 e i 7
5.1 Frequency weightings at 1 kHz 104.0 104.0 0.0 08
Measured Deviated Acceptance 99.0 99.0 0.0 +0.8
Frequency Value Value Limits 94.0 94.0 0.0 +0.8
Weighting (dB) (dB) (dB) 9.0 89.0 0.0 +0.8
A - weight 94.0 0.0 » 84.0 84.0 0.0 0.8
C - weight 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
Flat 94.0 0.0 +0.2 74.0 74.0 0.0 0.8
. . L KH 69.0 69.0 0.0 +0.8
) i 64.0 64.0 0.0 0.8
Measured Deviated Acceptance 50.0 50.0 0.0 0.8
Frequency Value Value Limits 54.0 54,0 0.0 0.8
Weighting (dB) (dB) (dB) 49.0 490 0.0 +0.8
Fast 94.0 00 - 44.0 44.0 0.0 +0.8
Slow 94.0 0.0 +0.1 39.0 39.0 0.0 +0.8
Leq 94.0 0.0 x0.1 34.0 34.0 0.0 0.8
30.0 30.0 0.0 +0.8
6. Long - term stability 29.0 28.9 o1 108
SLM Display | SLM Display Deviated Acceptance 28.0 28.0 0.0 1038
Frefluerfcy at initial at final Value Limits 7.0 26.9 ol 208
Weighting (dB) (dB) (dB) (dB) 26.0 26.0 0.0 08— |
A - weight 94.0 94.1 0.1 ;G: /o A 9/} 25.0 25.0 0.0 i:(’.s ~ -} i a M"—\/y‘ﬁ-‘
(S~ S\
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SITHI P S>RN. SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23103
Job Ne. : VC66AC0NIS
Pages : 7Tof§
8. Level linesrity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Vahie Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
9, Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance—|
duration, Tb Cycle Valuz Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 1340 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 92.0 98.9 -0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25 |
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Valne Value, Lepeak! Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 o
One 136.4 135.7 -0.7 +2.0
’7 Number of cycle Anticipated Measured Deviated Accepta;e_‘
n Value Value Value Lirnits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 4
Positive half eycle 1354 135.1 -0.3 =1.0
Negative half cycle 1354 135.1 -03 +1.0

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

Continuation of Calibration Certificate

Cert, No. : ACL23103
Job Ne. : VC66AT0035
Pages : Boi8
11, Overload indication
!_ Measured valuz (dB ) Deviated Accepiaace
Positive Negative Value Limits
oae-half cycle | one-half cycle {dB) (dE: )
89.5 89.5 0.0 £1.5
12, High level s‘tﬂﬁiity
| SLM Display | SLM Display Deviat:d Aggceptance
: ar initial at final Vabu: Limits
(dB) (dB) (dE {(dB )
A - veeight 137.0 137.0 0.0 +0.1

The regr:m:a unceriainiy is based on & sizudad unceriauiy mulupu 31l Uy COVETAgE factor & =

I
ot any, vale following calculation,providing a lavel of confidence of approximately 95 %

QF-T812-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

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

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23095

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

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

other than in full, except with the prior written approval of the head of Calibration Lam% -
¢ ¢ ;\‘ = \|
)

QF-T$12-04-04-020664

SOUND LEVEL METER

RION
NL-52A / Microphone UC-59 / Preamplifier NH-25
01120944 /21950 /22333

GOOD

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

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

24 JANUARY 2023
26-30 JANUARY 2023
01 FEBRUARY 2023

Nathakorn Pisutpaisar

( Thanakul Petchurai

70 Lol

1of8

tandard, raay not be reproduced

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
SRS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23095
JobNo. : VC66AC0035
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feh-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Aftenuvator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

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 fraceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.9 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664




SITHIPORN: SITHIPORN ASSOCIATES CO.,LTD.
AR TS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23095
JobNo. : VC66AC0035

Pages : 30f8

Summary of Measurement Result :

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
N R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty | Maximum-permitted
Parameter Pass Fail @B uncertainty of
measurement (d13)
1. Absolute sensitivity v - 02 N/A
2, Self-generated noise 4 - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4, Flecirical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10kHz v - 0.3 0.7
For > 10 kHz to 20 kHz v 0.3 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v E 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. Peak C sound level v - 0.2 0.35
11. Overload indication v - 02 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-04-04-020664

Cert. No. : ACL23095
Job No. : VC66AC0035
Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Nommal test

Measured Value
(dB)
13.8

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 15.2
Flat 20.9

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Accgpiance
Limits
125 0.2 02 0.2 +1.0
1000 0.1 0.1 0.1 +0.7
8000 -0.4 -0.3 -0.3 +1.5,-2.5

/—‘\ ":§&\{’Q’
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S IT HIPIJRN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23095
Job No. : VC66AC0035 Cort No. : ACL23095
Pages : 5of8 Job Ne. : VC66AC003S
4. Electrical signal tests of frequency weightings Pages : 6of8
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) | Anticipated | Measured Deviated | Acceptance
o Flat C-weight | A-weight Acoeptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.0 0.0 -0.1 £1.0 137.0 137.0 0.0 £0.8
125 0.0 0.0 0.0 1.0 136.0 136.0 0.0 0.8
250 0.0 0.0 0.0 +1.0 135.0 135.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 +1.0 133.0 133.0 0.0 +0.8
2000 0.0 0.0 0.0 *1.0 132.0 132.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 131.0 131.0 0.0 £0.8
8000 0.0 0.1 0.1 +1.5,-25 129.0 129.0 0.0 +0.8
16000 0.0 -1.2 -1.2 +2.5,-16.0 124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
5. Frequency and time weightings at 1 kHz 1140 114.0 0.0 +0.8
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 0.8
104.0 104.0 0.0 +0.8
Measured Deviated Acceptance 9.0 90,0 o N
Fret_;uer.lcy Value Value Limits 940 94.0 00 "
Weighting (dB) (dB) (dB) 89.0 89.0 0.0 +0.8
A - weight 94.0 0.0 = 84.0 84.0 0.0 0.8
C - weight 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
| Flat 94.0 0.0 +0.2 74.0 74.0 0.0 0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Measured Deviated | Acceptance g:g :‘;g gg :g:
Frequency Value Value Limits : : 2
Weighting e (@) (dB) 54.0 53.9 -0.1 +0.8
Fast 94.0 0.0 - 4.0 48.9 0.1 +0.8
Slow 94.0 0.0 +0.1 440 2 =] 0.8
Leq 94.0 0.0 +0.1 a0 389 0.1 0.8
34.0 339 -0.1 +0.8
6. Long - term stability _ 30.0 29.9 -0.1 +0.8
SLM Display | SLM Display | Deviated | Acceptance 29.0 289 0.1 10.8
Frequency at initial at final Value Limits 20 21.9 -01 0.8
Weighting (aB) (aB) (dB) (dB) 27.0 26.8 -0.2 +0.8
A - weight 94.0 94.0 0.0 +0.1 Ll 25.8 -0.2 Y e
73 /j D V 25.0 24.8 0.2 +0.8 A h\w
\‘_;J N éLJ_ /’__., : J e
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Continuation of Calibration Certificate

Cert. No. : ACL23095
Job No. : VC66AC0035

Pages 1 Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (¢B) (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:-25
200 800 134.0 134.0 0.0 +1,0
Stow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
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, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.3 -0.1 +2.0
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 N
Positive half cycle 1354 135.2 -0.2 +1.0
Negative half cycle 1354 135.2 -0.2 +1.0

QF-TS812-04-04-020664
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SITHIPD RN, SITHIPORN ASSOCIATES CO.LTD.
ASsolates
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23095
Job No. : VC66AC0035
Pages : Bof8
11. Overloac! indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.8 89.6 -0.2 +1.5
12. High level stability
SLM Display | SLM Display Dev:ated Acceptance

Fraquzncy at initial at final Value Limits

Wighting (dB) (dB) (dB) (dB)

A - weight 137.0 137.0 0.0 +0.1

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or arty value following calculation,providing a lavel of confidence of approximately 95 %
————  End of Calibration Certificate
. / ey N/
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ITISTR

A

NSC-TISI-T15 17025
CALIBRATION 0037

THALLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343

MTC Ne. EEL. BP. 154/0266

CALIBRATION CERTIFICATE

Submitted by  : Bastern Thai Consulting 1992 Co., Ltd..
Address

Calibrated at

- 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 :

Description : Sound Level Meter
Manufacturer : Rion

Model :NL-52A

Serial No. 00230992

Microphone : Type UC-59 No 22769
Preamplifier : Type NH-25 No0.22428

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S
. Condenser Microphone Brilel&Kjer 4180 S/N 2889871,

2
3. Decade Attenuator Ando AL-205 S/N 00464602.
4

Ambient Environment
Temperature :(23+3)°C
Relative Humidity S(50+£15) %

Ambient Pressure - (101.325+1.5) kPa

/N 28712.

_ 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. Pistonphone Rion NC-72 S/N 00402446.
8. Measuring Amplifier Britel&Kjer 2636 S/N 1537484.
Date of Receipt - 27 Feb. 2023
1t
Date of Calibration -21-23 Mar. 2023 P
s ’I—_J.\,!
The results relate only to the items tested/calibrated or value assigned. ) 1 | — \
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s braineg i 2 oqve ; af MSFR

FM.BL.MTC.002 R
Office

3TISTR NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.21-66/0343 MTC No. EEL. BP. 154/0266
9, Power Amplifier Britel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A 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 Systemn 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 :21-23 Mar. 2023 2/9

(—\x ;
L} I" ? 4 2).
3 i e — e |

The results relate onty to the iterns tested/calibrated or value assigned. J

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

al SR o — —

FM.BLMTC.002 Rev.4

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Amphos Muang, Changwat Samutprakan 10280, Thailand

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

© il - beatictr ar th

196 Phahonyothin Road, Chatuchak. Bangkok 109
Thailand

Tel. (66) 0 2579 1121-30 ext 5219, 5225, 5217
Fax. (66) 0 2575 8592

E-mail : sumalee@tistrorth

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 S000

=ax. (66) 0 2577 9009

_mail - romnaiatistr or th Wehsite-www tictr or th

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

Amphoe Muang, Changwat Samnutprakan 10280, Thailand

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

F-mail * suimaleemtistr or th



n ;TISTH

NSC-TISETIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFE

Request No.21-66/0343

1. Absolute Sensitivity

C AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 154/0266

Reference Acoustic

Measured value (dB)

Deyviation |Aceeptance limit

Signal (dB)

Before adjus

After adjust | valuc (dB)| Class 1 (xdB)

Unecertainty

Maximum-pemitted uncertainty

of measurcment (+dB)

(+dB)

113.89 114.0

0.7

113.9 0.0

0.30 N/A

Note: The external calibration adjustment was firstly performed. T

was then completed at the display of 123.9 dB.

2. Self-generated noise

2.1 Normal test

he internal calibration adjustment

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
20.8 0.10 N/A

2.2 The microphone of the sound level meter wasre

placed by elecirical signal input device

Frequency | Moasured value Uncertainty Maximum-permitted unccrtaintyj
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 10.3 0.10 N/A
C-Weight 15.2 0.10 N/A

Flat 20.8 0.10 N/A

Date of Calibration

:21-23 Mar. 2023

iy
PN

y

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

M T T

Head Office

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

Tek. (66) 0 2577 9000

fFax. (66) 0 2577 9009

£ rnmil « runraistichr Ar th Wehsite www fistr.or.th

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

Amphoe Muang, Changwat Sarnitprakan 10280, Thaitand

Tel, (66) 0 2333 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.orth

Office

196 Phahonyothin Road, Chatuctak, Bangkok 109

Thailand

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

E-mail : sumatee@tiszror.th
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NSC—fISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE DF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343

MTC No. EEL. BP. 154/0266

3. Acoustical signal test of frequency weightings

Frecuency  |Deviation fiom frequency resporse (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(iz) A-wzight | C-weight Flat class | (dB) (+1B) of measurcment (+dB)
125 0.4 0.5 33 +1.0 045 0.6
1 000 -0.2 -0.2 -0.2 +0.7 045 0.6
8 000 -1.2 -1.2 -1.3 +1.5;-2.5 045 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation Fom frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
: (Hz) A-weight | C-weight Flat class 1 (dB) (£dB) of measurement (+dB)
63 -0.1 0.0 0.0 +1.0 0.20 0.6
125 -0.1 0.0 0.0 +1.0 Q20 0.6
250 -0.1 0.0 0.0 +1.0 0.20 0.6
500 0.0 0.0 0.0 +1.0 0.20 0.6
1000 0.0 0.0 0.0 +0.7 C.20 0.6
2 000 0.0 0.1 0.0 +1.0 C.20 0.6
4000 0.0 0.0 0.0 +1.0 C.20 0.6
2 000 0.1 0.1 0.0 +1.5;-2.5 0.20 0.7
{15000 -1.3 -1.3 0.1 +2.5;-16.0 0.20 0.7
Date of Calibration  :21-23 ﬁar. 2023 ) i 1 S = o4 ;1?\/ 9
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S. Long-term stability

MTC No. EEL. BP. 154/0266

Time Measured Value Decviated valuc Acceptance limit Uncertainty Maximum-permitted uncertainty
(dB) (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.1 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Vatue Deviated valuc Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 1 (+dB) (+dB) of measurerment (+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 94.1 0.1 0.2 0.20 0.2 J
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncer@
Weighting (dB) (dB) class 1 (+dB) (+dB) of measurcment (+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

:21-23 Mar. 2023
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7. Level linearity on the reference level range

Anticipated | Measured Valuc Deviated value Acceptauce limit Uncertainty Maxirmum-permitted uncertainty
valuc (dB) (dB) (dB) class 1 (+dB) (+dB) of measurcment (+dB)
137 137.1 0.1 0.8 0.30 0.3
136 136.1 0.1 0.8 0.30 0.3
135 135.1 0.1 0.8 0.30 0.3
134 134.1 0.1 0.8 0.30 0.3
133 133.0 0.0 0.8 0.30 03
132 132.0 0.0 0.8 0.30 0.3
131 131.0 0.0 0.8 0.30 0.3
130 130.0 0.0 0.8 0.30 0.3
129 129.0 0.0 0.8 0.30 0.3
124 124.0 0.0 0.8 0.30 0.3
119 119.0 0.0 0.8 0.30 03
114 114.0 0.0 0.8 0.30 0.3
109 109.0 0.0 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 0.3
94 94.0 0.0 0.8 0.30 0.3
89 89.0 0.0 0.8 0.30 0.3
84 84.0 0.0 0.8 030 0.3
B 79 79.1 0.1 0.8 0.30 03
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7. Level linearity on the reference level range (cont.)

Anticipated | Measured Value Deviated valuc Acceptance limit Uncertainty Maximum-permitied unceriainty| At refe-ence level at 5 dB greater than the uncer-range on a level range
value (dB) (dB) (dB) class | (+dB) (+dB) of measurement (+dB) Rangze Anticipated va ue | Measured valLe | Deviated |Acceptance I'mit| Uncertairty | Maximum-permitted uncertainty
L L o 08 N = (dB) (dB)Y value (dB) | class | (+dB) (+dB) of measurement (+dB)
i it 00 08 1l = 20130 35 35.0 0.0 08 030 03
64 64.0 0.0 0.8 0.30 0.3
i 3340 00 08 L 3 9. Tone burst response
54 53.9 -0.1 0.3 0.30 0.3 Tirme Toneburst Measured valee | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertanty
49 49.0 0.0 0.8 0.30 0.3 Weighting | Duration. Tb (ms} (dB) value (dB)Y| class | (dB) (+dB) of mcasurement (+dB)
44 43.9 -0.1 0.8 0.30 0.3 200 126.0 0.0 +0.5 0.20 0.3
- 390 0.0 0.8 0.30 L Fast 2 109.0 0.0 +1.0;-15 | 020 0.3
i 340 2y g8 QR = 025 99.9 -0.1 +1.0;-30 | 020 0.3
29 28.9 -0.1 0.8 0.30 0.3 200 119.6 0.0 105 0.20 03
2 28.0 0.0 . 0.8 Ll o . 2 100.0 0.0 +1.0;-30 | 020 03
27 27.0 0.0 0.8 0.30 0.3 200 120.0 0.0 0.5 0.20 03
25 Pl 0.0 o 0.30 - SEL 2 100.0 0.0 +1.0;-15 | 020 0.3
25 24.9 -0.1 0.8 0.30 0.3 035 90.9 0.1 +1.0:-30 0.20 03
8. Level linearlity including the level range control
At reference sound leve! on the reference level range
Range Anticipated valuc | Measured value Deviated | Acceptance tmit| Uncertainty Maximum-permitted uncertainty, :
(dB) (dB) vatue (dB) | class 1 (+dB) (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 0.8 0.00 0.3
Date of Calibration  : 21-23 Mar. 2023 Date of Calibration  :21-27 Mar. 2023 (\ %F §/9
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8. Level linearlity including the level range control
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10. Peak C sound level

FIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL, BP. 154/0266

Number of cycles in Anticipated | Measured Deviated | Acceptance limil| Uncertainty Maximum-permitted uncertainty
test signal value (dB) | valuc (dB) | valuc (dB)| class 1 (+dB) (+dB) of mcasurement (+dB)
Complete cycle 1254 125.4 0.0 2.0 0.20 0.35
Positive half cycle 124.4 124.] -0.3 1.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 1.0 0.20 0.35 J

11. Overload indication

Mcasured valuc (dB) Deviated | Acceptance limit Uncertainty | Maximum- permitted uncertainty
Positive one-half cycle Negative one-half cycle | value (dB)| class1 (+dB) (+dB) of measurement {(+dB)
I 136.5 136.5 0.0 1.5 0.20 0.25
12. High-level stability
Time Measurcd Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.1 0.10 0.1
End 129.0
Calibrated by : 1/“/' e ‘:) Approved by : .
o e L UL A T ST
— w e
(Mr. Pannasit Phasingsri) (Mr.Brawste Khisypsi
pivedor
Electrical and Eicétrﬁnic: ét;nﬁ a!rds Laboratory
Date of Calibration 21-23 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue =23 Mar. 2023 Ref - 2011266022700825007
End of Certificate
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Submitted by

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

- Eastern Thai Consulting 1992 Co., Ltd.

Address - 683 Moo 11, Sukhapibamn 8 Rd., Nongkham, Sriracha, Chonburi, 20230

Calibrated at - 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 Environmernit

Description : Sound Level Meter Temperature :(23+3)°C

Manufacturer :Rion Relative Humidity (50 £15)%

Model :NL-52A Ambient Pressure :(101.325+1.5) kPa

Senal No. : 00230989

Microphone : UC-59 No.22337

Preamplifier : NH-25 No.22425

Standards used :

w

v

oo o~

Date of Receipt

Date of Calibration

_ Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&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 NE 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.

: 27 Feb. 2023

: 24 Mar. 2023 = @/ )

— 41
The results relate only to the items tested/calibrated or value assigned \\_»‘ \_// J

MTC No. EEL. BP. 152/0266
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9. Power Amplifier Britel&Kjzr 2706 S/N 1517650.

|
MTC No. EEL. BP. 152/0266 |

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 5/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 - Parl 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

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 : 24 Mar. 2023
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1. Absolute Sensitivity
3. Acoustical signal test of frequency weightings
Reference Acoustic Measured value (dB) | Deviation|  Acceptance Uncertainty | Maximum-permitted uncertainty
Frequency | Devialicn from frequency response curve(dB) | Acceptance limit | Uncertainty Maximum-permitted uncertainty
Signal (dB) Before adjusi| After adjust | value(dB)|limit class 1{(+dB)| (+dB) of measurement (+dB)
| (Hz) A-weight C-weight Flat class 1 {dB) (+dB) of measurement (+dB)
113.93 114.0 1139 0.0 0.7 0.30 N/A i
- - 125 0.5 0.7 0.6 +1.0 045 0.6
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
| 000 -0.4 -04 -0.4 +0.7 045 0.6
was then completed at the display of ~ 113.9  dB.
| 8000 03 0.3 0.2 +1.5;-2.5 0.45 0.7
2. Self-generated noise
4. Electrical signal test of frequency we ghtings
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 1 (zdB) (+dB) of measurement (+dB)
(dB) (+dB) of measurement (+dB}) —
63 0.C 0.0 0.0 +1.0 C.20 0.6
16.2 0.10 N/A
125 0.C 0.1 0.0 +1.0 C.20 0.6
250 0.C 0.1 0.0 +1.0 €.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device
500 0.C 0.1 0.0 +1.0 C.20 0.6
1000 0.C 0.0 0.0 +0.7 .20 0.6
Frequency | Measured | Uncertainty Maximum-permitted uncertainty
2000 0.0 0.0 0.0 +1.0 0.20 0.6
Weighting | value (dB) (£dB) of measurement (+dB)
4000 0.0 0.0 0.0 1.0 0.20 0.6
A-Weight 10.0 0.10 N/A
8 000 .1 0.1 0.0 +1.5;-25 0.20 0.7
C-Weight 145 0.10 N/A
16 000 0.0 0.0 0.0 +2.5,-16.0 0.20 1.0
Flat 19.7 0.10 N/A
Date of Calibration : 24 Mar. 2023 4 L
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5. Long-term stability

MTC No. EEL. BP. 152/0266

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Ti
ES value (dB) value (dB) class 1 (+dB) (+xdB) of measurement (+dB)
i 94.0
o 0.0 0.1 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 1 (+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 kliz
TFrequcncy Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertai;‘
Weighting value (dB) value (dB) class 1 (+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
/9
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7. Lével linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) vajue (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
137 137.0 0.0 0.8 0.30 0.3
136 136.0 0.0 0.8 0.30 0.3
135 135.0 0.0 0.8 0.30 0.3
134 134.0 0.0 0.8 0.30 0.3
133 133.0 0.0 0.8 0.30 0.3
132 132.0 0.0 0.8 0.30 0.3
131 131.0 0.0 0.8 0.30 0.3
130 130.0 0.0 0.8 0.30 0.3
129 129.0 0.0 0.8 0.30 0.3
124 124.0 0.0 0.8 0.30 0.3
119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 0.3
109 109.0 0.0 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 0.3
94 94.0 0.0 0.8 0.30 0.3
89 89.0 0.0 0.8 0.30 0.3
84 84.0 0.0 0.8 0.30 0.3
79 79.0 0.0 0.8 0.30 0.3
74 74.0 0.0 0.8 0.30 0.3
Date of Calibration : 24 Mar. 2023 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximumn-permitted uncertainty
value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)

69 69.0 0.0 0.8 0.30 0.3

64 63.9 -0.1 0.8 0.30 0.3

59 59.0 0.0 0.8 0.30 03

54 53.9 0.1 0.8 0.30 a3

49 49.0 0.0 0.8 0.30 0.3

44 44.1 0.1 0.8 0.30 0.3

39 39.5 0.5 0.8 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 uacertainty
Range ]
= value (dB) value (dB) |value (dB)|limit class 1(+dB)| (xdB) of measurement (+dB)
30-130 94.0 94.0 0.0 0.8 0.3 I

Date of Calibration

: 24 Mar. 2023
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8. Level linearlity including the level range control

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

Anticipatec Measured Deviated Acceptance Uncertainty | Maximurn-permitied uncertainty
tange
value (iB) value (dB) value {¢B)|limit class 1{+dB)| (+dB) of measurement (+dB)
30-130 35 35.0 0.0 0.8 030 0.3
9. Tone burst response
Time Tonebarst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Meighting Touration, Tb(ms) | value (dB) |value (dB)| limit class 1(dB) (+dB) of measurement (+dB)
200 126.0 0.0 +0.5 .20 03
Fast » 108.9 -0.1 +1.0;-1.5 .20 0.3
2.25 99.9 -0.1 +1.0;-3.0 0.20 0.3
200 118.5 -0.1 +0.5 .20 0.3
Slow
2 99.9 -0.1 +1.0; -3.0 0.20 0.3
290 120.0 0.0 0.5 0.20 03
SEL 2 100.0 0.0 +1.0; -1.5 0.20 0.3
0.25 90.8 -0.2 +1.0; -3.0 0.20 0.3
Date of Calibration : 24 Mar. 2023 ( X ,9@“ 8/9
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10. Peak C sound level
Mumber of cycles in Anticipated | Measured Deviated Acceptance Uncertainty Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 1{+dB) (+dB) of measurement (+dB)
Complete cycle 125.4 125.4 0.0 2.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 1.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 1.0 0.20 0.35

11. Overload indication

1_ Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 1(+dB)| (xdB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25 B
12. High-level stability

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time

value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
Begin 129.0

0.0 0.1 0.10 0.1

End 129.0

Approved by : LR
(Mr. Wittawat Supanich) (MY, Prawar Kl.‘u)mu}
T .
Biveetor
Electrical and Electronic Standards Laboratory
Date of Calibration : 24 Mar. 2023 Tndustrial Metrology and Testing Service Centre
Date of Issue : 24 Mar. 2023 Ref : 2011266022700825005

—
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Submitted by
Address

Calibrated at

CALIBRATION CERTIFICATE

- Eastern Thai Consulting 1992 Co., Ltd..

MTC No. EEL. BP. 157/0266

- 683 Moo 11 Sukhapibam 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 c(23+3)°C
Manufacturer : Rion Relative Humidity :(50+15)%
Model :NL-52A Ambient Pressure - (101.325£1.5) kPa
Serial No. : 00230995

Microphone : Type UC-59 No.22778

Preamplifier : Type NH-25 No.22431

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

2. Condenser Microphone Briel&Kjer 4180 S/N 2889871,

%)

RS N N

oo

Date of Receipt - 27 Feb. 2023

Date of Calibration

_Decade Attenuator Ando AL-205 S/N 00464602.

. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
Measuring Amplifier Britel&Kjazr 2636 S/N 1537484.

:21-23 Mar. 2023

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

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 obtam=d from the governar of TISTR.
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Office/Laboratory
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9. Power Amplifier Britel&Kj=zr 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
1 1. Digital Multimeter Agilent 344014 S/N MY44005560.
12. Programmable Attenvator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

MTC No. EEL. BP. 157/0266

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 clectrical 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 [nternational 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%.

ca
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MTC No. EEL. BP. 157/0266

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) Deviation |Acceptance limit| Uncertainty Maximum-permitted uncertainty|
Signal (dB) Before adjusf| After adjust | value (dB)| Class 1 (3dB) (xdB) of measurcment (+cB)
113.89 114.5 113.9 0.0 0.7 0.30 N/A

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

was then completed at the display of 124.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
20.8 0.10 N/A

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

Frequoncy | Moasured value |Uncertainty| ~ Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 9.6 0.10 N/A
C-Weight 13.5 2.10 N/A
Flat 19.2 2.10 N/A
Date of Calibration - 21-23 Mar. 2023 —3@ —-\/ﬁ/ '
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3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 157/0266

Frequency |Deviation Tor frequency response (dB) Acceptance limit Uneariainty | Maximum-permitted uncertainty|
(Hz) A-weigh: | C-weight Flat class | (dB) (=dB} of measurcment (+dB)
125 0.6 0.5 03 +1.0 0.45 0.6
% 000 -0.3 -0.3 -0.3 +0.7 0.45 0.6
8 000 2.1 0.2 0.0 +1.5;-2.5 0.45 0.7
4, Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 1 (dB) (+dB) of measurement (+dB)
63 0.0 -0.1 -0.2 +1.0 J.20 0.6
125 -0.1 0.0 0.0 +1.0 J.20 0.6
250 0.0 -0.1 -0.1 +1.0 2.20 0.6
500 0.0 0.0 0.0 +1.0 D.20 0.6
1000 0.0 0.0 0.0 +0.7 0.20 0.6
2000 0.0 0.1 0.0 +1.0 0.20 0.6
4000 0.0 0.1 0.0 +1.0 0.20 0.6
8000 0.0 0.1 0.0 +1.5;-2.5 0.20 0.7
16 000 -14 -1.4 0.0 +2.5;-16.0 0.20 0.7

Dace of Calibration

1 21-23 Mar. 2023
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5. Long-term stability

Time Mcasured Value Deviated value Acceptance limit Uncertainty Maximum-permilted uncertainty
(dB) (dB) class 1 (+dB) (+dB) of measurcment (+dB)
Begin 94.0
0.0 0.1 0.10 0.1
End 94.0

6. Frequency and time weightings at 1 kHz

6.1 Frequency weightings at 1 kHz

Frequency | Measurcd Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 1 {(xdB) (+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 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class | (+dB) (+dB) of aeasurerent (+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 :21-23 Mar. 2023
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7. Level linearity on the reference level range

anticipated | Measured Value | Deviated value | Accoptance limit Uncortainty | Maximum-permitred uncertainty|
valuc (dB) (dB) (dB) class 1 (+dB) (+dB) of measurcment (+dB)
137 136.9 0.1 0.8 0.30 03
136 1360 0.0 0.8 0.30 03
135 1349 0.1 0.8 0.30 03
134 133.9 0.1 08 0.30 03
133 1329 0.1 0.8 0.30 03
132 1319 0.1 0.8 0.30 03
131 130.9 0.1 0.8 0.30 03
130 129.9 0.1 0.8 0.30 03
129 1290 0.0 0.8 0.30 03
124 124.0 0.0 0.8 0.30 03
119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 03
109 109.0 0.0 0.8 0.30 03
104 104.0 0.0 0.8 0.30 03
99 99.0 0.0 08 0.30 03
94 94.0 0.0 0.8 0.30 03
89 89.0 0.0 0.8 0.30 03
84 | 840 0.0 0.8 0.30 03
9 | 190 0.0 0.8 0.30 03

:21-23 Mar. 2023

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

Anticipated | Mcasured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 1 (+dB) (+dB) of measurement (+dB)

74 74.0 0.0 0.8 0.30 0.3

69 69.0 0.0 0.8 0.30 0.3

64 63.9 -0.1 0.8 0.30 0.3

59 58.9 -0.1 0.8 0.30 0.3

54 53.9 -0.1 0.3 0.30 03

49 48.9 -0.1 0.8 0.30 03

44 43.9 -0.1 0.8 0.30 0.3

39 39.0 0.0 0.8 0.30 0.3

34 339 -0.1 0.8 0.30 0.3

29 28.9 -0.1 0.8 0.30 0.3

28 28.0 0.0 0.8 0.30 03

27 26.9 -0.1 0.8 0.30 0.3

26 25.9 -0.1 0.8 0.30 0.3

25 24.9 -0.1 0.8 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Acceptance limit| Uncertainty Maximum-pemnitted uncertainty
{dB) (dB) value (dB) | class 1 (+xdB) (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 0.8 0.00 03

Date of Calibration : 21-23 Mar. 2023
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8. Level linearlity including the level range contral

A: reference level at 5 dB preater than the under-range on a level range

Range Anticipated values | Measured value Deviated |Acceptance limit| Uncerlainty | Maximum-permitted uncertainty

(4B} (dB) value (dB) | class 1 (+4B) (+dB) of measurement (+dB)
30-130 35 35.0 0.0 0.3 0.30 0.3
9. Tone burst response
Tme Tonebur:t Measured value Deviated |Acceptance limil| Uncertzinty | Maximum-permitted uncertainty
‘Neizkting | Duraticn, Tb (ms) (dB) value (dB) | class | (dB) (+dE) of mzasurement (+dB)
200 126.1 0.1 +0.5 0.20 0.3
Fast 2 109.0 0.0 +1.0; -1.5 0.20 0.3
0.25 99.9 -0.1 +1.0;-3.0 0.20 03
200 119.6 0.0 +0.5 0.29 0.3
Siow
2 100.0 0.0 +1.0;-3.0 0.29 0.3
200 120.1 0.1 +0.5 0.2) 0.3
SEL 2 100.0 0.0 +1.0; -1.5 02D 0.3
0.25 90.9 -0.1 +1.0; -3.0 0.22 0.3

Date of Calibration :21-23 Mar. 2023
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CALIBRATION CERTIFICATE

Submitted by  : Eastern Thai Consulting 1992 Co., Lid..

Address - 683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at  Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Insirument Calibrated : Ambient Envirenment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Rion Relative Humidiry :(50+15)%
Model :NL-52A Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00230993

Micrcphone : Type UC-59 No.22776

Preamplifier : Type NH-25 No.22429

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

N o=

. Condenser Microphone Britel&Kjeer 4180 S/N 2889871.

AL-205 S/N 00464602,

()
v}
s
el
I
cu
[
b
£
I3
B

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037.

(=2}

. Digital Multimeter Fluke 8520A S/N 4985007.

-~

. Pistonphone Rion NC-72 S/N 00402446.

=«

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,
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9. Power Amplifier Brilel&Kjzr 2706 S/N 1517650.

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

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

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

Calibration Procedure :

MTC No. EEL. BP. 155/0266

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 elecirical 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

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%.
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1i. Absolute Sensitivity

Referonce Acoustic Measured value (dB) Deviation |Acceptance limit Unccrtainty Ma,<imum-permitted uncertamty
Sipnal (dB) Before adjusi| After adjust value (dB) | Class | (£dB) (+dB) of measurement (—dB)
11391 114.5 113.9 0.0 0.7 0.30 N/A |

Note: The exiemnal calibration adjustinent was fistly performed. The internal calibration adjustment

was then completed at the display of 124.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value 1 Uncertainty Maximum-permitied uncert:anty |
(dB) (*dB) of measurement (+-dB) \
20.9 0.10 N/A |

2.2 The microphone of the seund jevel meter was replaced by electrical signal input device

Frequcncy Measured value | Uncertainty Maximum-permittcd unceriainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 11.2 0.10 N/A
C-Weight 15.8 0.10 N/A I

Flat 215 0.10 N/A

£ 21-23 Mar. 2023
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3. Acoustical signal test of {requency weightings

l Frequency | Dcvizlion from frequency responsc (dB) Acceptance limi; Jncertainty | Maximum-permitted uncertainty
| (1z) A-weight C-weight Flat class 1 .dB) (+dB) of measurement (-=dB)
135 .6 0.7 0.5 1. 0.45 0.6
1000 <).4 -0.4 -0.4 +0.7 0.45 | 0.6
8 000 -1.8 -1.7 -1.9 +1.5;-2.5 0.45 0.7

4, Electrical signal test of frequency weightings

Freguency | Devi ttien from frequency response @I Acceptance lim t Um:crtainryI Ma:;imum-pennit‘tf:d unccrtainty.
(Hz) A-weizht | C-weight Flat : zlass 1 (dB) (+dB} of measurement {+dB)

63 2.0 -0.1 0.0 +1.0 0.20 0.6
125 J.0 0.1 0.1 +1.0 0.20 0.6

250 -0.1 0.0 0.0 +1.0 0.20 0.6 |
| S00 0.0 0.0 0.0 +1.0 0.20 0.6
| 1000 0.0 0.0 0.0 +07 0.20 06
2 000 0.0 0.1 0.0 +1.0 0.20 0.6
4000 0.0 0.1 0.0 +1.0 0.20 0.6
8 000 0.1 0.1 0.0 +1.5:-2.5 | 020 15
{6000 -1.3 -1.4 0.1 +2.5;-16.0 i 0.20 0.7
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5. Long-term stability

Time Mecasured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
(dB) (dB} class 1 (+dB) (+dB) of mecasurcment (+dB)
Begin 94.0 I
0.0 0.1 0.10 0.1
End 94.0

6. Fraequency and time weightings at 1 kHz

6.1 Frequency weightings at 1 kHz

Frequency | Mceasured Value | Deviated value Acccptance limit Uncertainty Maxirnum-permitted unceriainty
Weighting (dB) l (dB) class 1 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 | 0.0 0.2 0.20 0.2
C-weight 94.0 [ 0.0 02 0.20 0.2

Flat a1 | Al 02 0.20 02

6.2 Time weightings at 1 kHz

Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 1 (+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

:21-23 Mar. 2023
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Anticipated | Measured Value Deviated value Acceptance limit ! Uncertainty Maximum-permitted uncertainty
valuc (dB) (dR) (dB) class i (+dB) (+dB) of measuremcnt (+dB)

137 | 137.1 0.1 0.8 - | 0.30 0.3
136 136.1 0.1 0.8 0.30 0.3
I -ES 135.1 0.1 0.8 ] 0.30 0.3
134 134.0 0.0 08 0.30 03
133 133.0 0.0 0.8 0.30 0.3
i 132 | 132.0 0.0 0.8 i 0.30 0.3
1| 131 I 131.0 0.0 0.8 0.30 0.3
30 130.0 0.0 0.3 0.30 0.3
129 129.0 0.0 0.8 030 0.3

124 1239 -0.1 0.8 ! 0.30 0.3 |
119 119.1 0.1 0.8 | 0.30 0.3
| 114 114.1 0.1 i 0.8 ] 0.30 0.3
109 108.9 | -0.1 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 98.9 -0.1 0.8 0.30 0.3
94 94.0 0.0 0.8 1 0.30 0.3

3% §9.0 0.0 0.8 0.30 03 ]

84 84.0 0.0 0.8 0.30 0.3 .

79 79.1 0.1 0.8 0.30 0.3 J

(D
LQJ}\“ S
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7. Level linearity on the reference level range (cont.)

mticipated Measured Valuc Dcviated value Acceptance limit Uncertainty M:ximum-permitted uncerminty
valuc (dB) (dB) (dB) class 1 (+dB) (+dB) of measurement (+dB)
74 74.0 0.0 0.8 0.30 0.3
69 69.0 0.0 0.8 0.30 0.3
64 64.1 0.1 0.8 0.30 0.3
59 59.0 0.0 0.8 0.30 0.3
54 53.9 -0.1 0.8 0.30 0.3
49 49.0 0.0 0.8 0.30 0.3
44 439 -0.1 0.8 0.30 0.3
39 39.0 0.0 0.8 0.30 0.3
34 340 0.0 0.8 0.30 03
29 28.9 -0.1 0.8 0.30 0.3
28 28.0 0.0 0.8 0.30 0.3
27 27.0 0.0 0.8 0.30 0.3 |
26 26.0 0.0 0.8 0.30 0.3 '
25 24.9 -0.1 0.8 0.30 0.3

8. Level lineanlity including the level range control

At reference sound level on the reference level range

T
Range Anticipated valuc | Mcasured value Deviated | Acceptance limit| Uncertainty |2 faximum-permitted um;crtainryl
(dB} (dB) value (dB) | class 1 (£dB) (+dB) of measurement (4:dB) |
30-130 94.0 94.0 0.0 0.8 | 0.00 0.3

Date of Calibration
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8. Level lineardity inciuding the iev:i range controi

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

i Rangs__ Anti sipated vatue | Moasured valuc | Deviated |Acceptanze limit| Jncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class | (+dB) (+dB) of measurement (+dB)
30-130 =5 35.0 0.0 0.2 0.30 03
9. Tone burst response
Timz ““oneburst Measured value | Deviated |Acceptance limil| Uncertainty Maximum-permitted uncertainty
Weignting | Duretion, Tb (ims) (dB) value (dB) | class 1 (dB) (+dB) of measurcment {+dB}
200 126.0 0.0 +03 0.20 0.3
Fast 2 108.9 01 | +1.0-15 | 020 0.3
025 99.9 -0.1 I +1.0:-3.0 0.20 6.3
Sow 200 119.6 0.0 : +0.5 0.20 B 03
2] 100.0 0.0 +1.0;-3.0 | €20 0.3
200 120.0 00 | =05 1 0.20 0.3 T
SEL 2 ! 100.0 0.0 +1.0:-1.5 \ 0.20 . 0.3
0.25 20.8 -02 | +1.0:30 | 020 ' 0.3
 Dateof Calibration :2123 Mar 2023 CT%@% g
The results relate only to t-e items tested/catibrited or value assigned‘h—a N— LJ |

advertising the Feport/Zertificate and publicity of the results except In full are prohititad untess writ en permission is obtained from the gover of TISTR

FM.BI MTC.002 Rev

Head Office

35 Mu 3 Tambon Khiong Ha. Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

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

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

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel (66) 0 2323 1572-B0 ext. 115, 118
Fax. (66} 0 2323 9165
E-mail : mtc@tistr o1-th

Office

196 Pha 1onyothin Road, Chatuzhak. Bangkok 10900
Thailan

Tel (6610 2579 1121-30 ext 5219, 5225, 5217
Fax, {66)0 2579 8592

E-mail sumales@tstr.or th

{=ad Oifice

J& Mu 3 Tambon Kinlong Fa, Am shoe Khlong Luang,
“hangwat Pathurnthani 12120, Thalland

el (86) 0 2577 9000

Tx (66) 0 2577 9009

mail - umpai@tistror.th Welzsite: avew tistr.orth

Office/L.aboratory
Soi 1C, Bangpoo Industrial Estate, Sukhtimvit Road,

Amphoe Muang, Changwat Samutprakar: + 0280, Thaland

Tel (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 5165
E-mail - mtc@tistr.orth

Office

196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Thailand

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

E-mail : sumalee@tistrorth



e NSC-TISE-TIS 17025
A<TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343 . MTI No. EEL. BP. 155/0266

16. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated |Acceptance limit| Uncertainty | Maximnm-permitted uncertainty
test signal value (dB) | valuc (dB) | valuc (dB)| class 1 (+dB) (+dB) of measurcment (+dB)
Complete cycle 1254 125.4 0.0 2.0 0.20 0.35
Positive half cycle 1244 124.1 -0.3 1.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 1.0 0.20 0.35

11. Overload indication

Measurcd vatue (dB) Deviated |Acceptance limit| Uncertainty Maximum-permitted uncertainty
Positive one-half cycle | Negative one-halfcycle | value (dB)| class ] (+dB) (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25

12. High-level stability

Time Mcasured Deviated valuc Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class | (+dB) (+dB) o measurement (+dB)
Begin 129.0
0.0 0.1 0.10 0.1
End 129.0

Calibrated by A D Approved by : =

(Mr. Pannasit Phasingsri) U‘df Prawat

&\ J I
Electrical and Elcelronic Standards Laboratory

Date of Calibration  :21-23 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue 123 Mar. 2023 Ref : 2011266022700825008
p—

e
End of Certificate ( —y |
- AN )

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 obtzined from the governor of TISTR

FM.BL.MTC.002 Rev

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphae Khlong Luang,  Sol 1C, Bangpoa Industrial Estate, Sukhumvit Road, 196 Phahonyo:hin Road, Chatuchak, Bangkok 1090C
hangwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprekan 10260, Thailand ~ Thailand

Tel (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66} 0 2579 1121-30 ext. 5219, 5225, 5217
=ax (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax (66) 0 2579 8592

=mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tistr.or.th
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SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN ASSOCIATES CO,,LTD. Pyepelales CALIBRATION LABORATORY
CALIBRATION LABORATORY : Continuation of Calibration Certificate

) "3 Cert. No. : ACL23143
451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 Job No. : VC66AC0047
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0333 Pages : 20f8
Cert. No. : ACL23143 Calibration Procedure : CP-AC-01
Pages : 10of8
S L) U B e -
Calibration Certificate Calibration Method :
Equipment : SOUND LEVEL METER This equipment was calibratefl by based on ?ZEC-.61672-3 (2013) Standard f(‘n' sound l?vel meter .(SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Manufacturer ; RION 3
Model e T— . Standard Instruments.
0. e § > LA NN For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Serial No.: 00322754 / 196477 / 15486
ID No.: . Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No, Due Date
Condition As Found : GOOD Waveform Generator 33210A MY48017076 EF-0009-23  07-FEB-24
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEB-24
SAHA GROUP INDUSTRIAL PARK, 683 MOO 11, Digital Multimeter 33461A MY53220076  EEL.BP 29/0266  13-FEB-24
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND. Digital Multimeter 34461A MY60024273  EELBP31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24
Location : -
Ambient Temperature : (23.03) °C 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Pressure : (1013 £3) kPa 3. This certificate is traceable to the international system of unit maintained at :
. e g . .| ﬂ: 0, M
Relative Humidity (500 £20) % 3.1 National Institute of Metrology (Thailand).
. 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Received Date : 02 MAY 2023
Calibration Date : 02 -04 MAY 2023
Date of Issue : 05 MAY 2023
Calibrated by : Nathakom Pisutpaisan

T
Approved by : 7 MQ/‘ *

( 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 Labo@ ( \\‘ ) ‘:_\
@)U L
“S— @ L

B -04- F-TS12-04-04-020664
QF-TS12-04-04-020664 Q o f 7



SIIHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associales

Continuation of Calibration Certificate

Cert. No. : ACL23143
Job No. : VC66AC0047
Pages : 3¢f8

Uncertainty | Maximum-permitted
Parameter Pass | Fail . uncertainty of
(4B) measurement (dB)
1. Absolute sensitivity v c 02 WA
2. Self-generated noise v - 0.2 /A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
2000 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 N R - 1.0
5. Frequency and time weightings at 1 kHz v - 02 02
6. Long - term stability v 5 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v < 02 0.25
12, High level stability v g 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-TS812-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

1wl aie

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of ealibration :

1. Absolute sensitivity

Cert. No. : ACL23143
Job No. : VC66AC0047

Pages : 4of8

Reference Measured Acceptance
Acoustic Signal Value Devmum Limit
(dB) (dB) | = (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value

2.2 The microphone of the sound level meter was replaced by €lectrical signal inputr‘dé‘\‘(icé.‘
P ep)

Frequency

Weighting

Measured value

A - weight

C - weight

Flat

3. Acoustical signal tests of frequency weightings
Mete: free-field acoustic response at a lzvel of 84 dB

Frequency Deviation from various frequency wo:ghtmgisprmsc curve (dB)
(H=) Flat C-weight A-weight Acc?pt.ance
Limits
125 0.2 0.2 0.2 15
160 0.0 0.0 0.0 +1.0
30C0 0.0 0.1 0.1 +5.0

QF-TS12-04-04-020664

/—\-
=L /

. 2




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associales

Continuation of Calibration Certificate

Cert. No. : ACL23143

6. Long - term stability

QF-TS812-04-04-020664

Job No. : VC66AC0047
Pages : 50of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deyviation from various frequency. weighting response curve (dB)
(Hz) Flat C-weight | A-weight i
Limits
63 -0.1 -0.1 0.0 420
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 *1.5
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 0.1 0.1 +5.0
5. 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 24.0 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
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB). — )
A - weight 94.0 94.0 0.0 a3 g ) )| E/ _\L7

SITHIPOGRN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

7. Level linearity on the reference level range

QF-TS12-04-(4-020664

S

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 x1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +11
114.0 114.0 0.0 x1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 +1.1

89.0 89.0 0.0 x1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 £1.1
74,0 74.1 0.1 +1.1
69.0 69.1 0.1 £1.1
64.0 64.0 0.0 £1.1
59.0 59.1 0.1 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 +11
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 =11
290 289 -0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 140
25.0 24.9 0.1 £150

Cert. No. : ACL23143

Job No. : VC66AC0047
Pages : 6of8
=\

i



SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.

associales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity inciuding the level range control

Cert. No. : ACL23143
Job No. : VC66ACOD47
Pages : 7of8

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indicatien

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 Acccpiance
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
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
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;-25
200 300 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anficipated Measured Deviated ‘Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.4 0.0 +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 135.2 -0.2 +2.0

QF-TS512-04-04-020664 :_74 -

Cert No. : ACL23143
JobNo. : VC66AC0047
Pages : Bof8

Measured value ( dB ) Deviahd : Acteptence
Pasitive Negative Value L . Im
on:-half cycle | one-half cycle (@) | (aB)
8.8 89.5 03 | =
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequenzy at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weighat 137.0 137.0 0.0 +0.3

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

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

QF-T812-04-04-0220664

End of Calibration Certificaie
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SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
al SEall TS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23165

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 Job No. : VC66AC0058
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CAUBRATION 0334 Pages . 20f8
Cert. No. : ACL23165 Calibration Procedure : CP-AC-01
Pages : 1of8
Calibration Certificate Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Equipment : SOUNDEEVELMETER The SLM had tests to Acoustical and Electrical signal tests of fréquency weighting with Anechoic chamber and Reference
Manufacturer : RION Standard Instruments.
Model : NL-424/ Microphone UC-52 / Preamplifier NH-24 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Serial No.: 00222593 / 195905 / 15425
ID Ne.: - Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Condition As Found : GOOD ‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FER-24

Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24

SAHA GROUP INDUSTRIAL PARK, 683 MOO 11, Digital Multimeter 33461A MY53220078 EEL.BP 29/0266 13-FEB-24
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND. Digital Multimeter 34461A MY60024273  EEL.BP 31/0266 14-FEB-24

Programmable Attenunator MAT-1070 62100114 EF-0011-23 08-FEB-24

Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24

Measuring Amplifier . NA-42KAT 34560495 AA-3002-23 14-FEB-24
Location :
Ambient Temperature : (23.0+3) °C 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Pressure : (1013 £3) kPa 3. This certificate is traceable to the international system of unit maintained at :
Relative Humidity : (500 £20 ) % 3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Received Date : 10 MAY 2023
Calibration Date : 17-18 MAY 2023
Date of Issue : 24 MAY 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : ; /@g %

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

other than in full, except with the prior written approval of the head of Calibration Laborai nj ] ’ij;'/ i E

QF-TS12-04-04-020664

( Thanakul Petchurai

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

Summary of Measurement Result ;

Cert. No. : ACL23165
Job No. : VC66AC0058
Pages : 30f8

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

ASKO0Ciate s

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(@B) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kilz v - 03 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 v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

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

QF-TS$12-04-04-020664

Cert. No. : ACL23165
Job Ne. : VC66AC0058

Pages : 40f8
Result of calibration ;
1. Absolute seusitivity
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
Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 16.2
Flat 22.1

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.2 0.3 0.3 +1.5
1200 0.0 0.0 0.0 +1.0
8200 0.1 0.1 0.1 +5.0

QF-T812-04-04-3206€4
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23165

Job No. : VC66AC0058
Pages : Sof8
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) Flat C-weight A-weight Ac;:::t:ce
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 £5.0
5. 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 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (éB) (dB)
Fast 94.0 94.0 0.0 4:0.1
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) (dB) (dB) (dB). —_
A - weight 94.0 94.1 0.1 t\-bzi:‘@ L;Q)Y

QF-TS12-04-04-020664

/77L//

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Asseorates

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Job Neo. : VC66ACO0058
Pages : 6of8
Anticipated | Measured Deviated Acceptance

Value Value Value Limits

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

137.0 137.0 0.0 +1.1

136.0 136.0 0.0 +1.1

135.0 135.0 0.0 +1.1

134.0 134.1 0.1 +1.1

133.0 133.0 0.0 +1.1

132.0 132.0 0.0 +1.1

131.0 131.0 0.0 +1.1

129.0 129.0 0.0 +1.1

1240 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

104.0 104.1 0.1 +1.1

99.0 99.0 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 +1.1

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 +1.1

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 +1.1

29.0 29.0 0.0 +1.1

28.0 27.9 -0.1 +1.1

27.0 26.9 0.1 £L1,7

26.0 25.9 0.1 £ 14 /H;'\ @v
25.0 249 0.1 11| %L e

Cert. No. : ACL23165
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Sl AL DRATION LABORATORY SITHIPORN - SITHIPORN ASSOCIATES CO,LTD.
. CALIBRATION LABORATORY
Continuation of Calibration Certificate s Continuation of Calibration Certificate
JobNo. : VC66ACE058 Cert. No. : ACL23165
Pages : 7of8 Job No. : VC66AC0058
8. Level linearity including the level range control Pages : Bof8
Anticipated | Measured Deviated | Acceptance 11. Overload indication
Range Value Value Value Limits Measured value (dB ) = —_——
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 +1.1 cas-balfoydle | one-halfoycle (dB) (B)
9. Tone burst response B s 54 15
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits 12. High level stability
Weighting |  (ms) (dB) (dB) (dB) (dB)
025 1 1089 107.9 -0.1 15;-5.0 SLM Display | SLM Display | Deviated Acteptance
Fast 2 8 117.0 116.9 -0.1 1.0;25 Froguiency: at initial at final Vel i
200 800 134.0 134.0 0.0 +1.0 ' Weiglring (dB) (dB) (dE) (dB)
Slow 2 8 108.0 107.9 -0.1 1.5;-5.0 A - weight 137.0 137.0 0.0 0.3
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 -0.2 1.5;-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
The reparted uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
10. Peak C sound level or any velue following calculation,providing a lavel of confidence of approximately 95 %
Number of cycle Anticipated Measured Deviated Acceptance ————  End of Calibration Certificate -
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 1354 135.1 -0.3 £2.0
Negative half cycle 1354 135.1 -0.3 +2.0

Ty (S AV G
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5C : GICAL RESEARCH (TISTR) =S = : ~ -
TRAERIE I g S ANDTECHNOLO THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI (TISTR)

Request No. 21-66/0321 MTC No. EEL. BP. 115/0266

Requast Mo. 21-66/0321 MTC No. EEL. BP. 115/0266

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

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

Submitted by - Eastern Thai Consulting 1992 Co., Ltd. i2. Programmabie Attenuator Tamagawa TPA-303A S/N 2217
Address - 683 Moo 11, Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi, 20230
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Calibration Procedure :

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutpraken 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

Instrument Calibrated : Ambient Environment

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

Description : Sound Level Meter Temperature (23£3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer : Rion Relative Humidity :(50£15)% direct measurcment method. The acoustic signal test was performed in an anechoic room with the comparison

Model - NL-42A Ambient Pressure 1 (101.325x1.5) kP2 measurement method.

Serial No. : 00322744 (No.39) This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone - UC-52 No.196467 Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Preamplifier : NH-24 No.15476 Metrology (Thailand).

Standards used : The information on actual reading is attached herewith and the uncertain limits quoted refer to the
q

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. measured values only.

2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871. The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

3. Decade Attenuator Ando AL-205 S/N 00464602. k=2, providing a level of confidence of approximately 95%.
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 TFluke 8520A S/N 4985007
7. Pistonphone Rion NC-72 S/N 00402446.
8. Measuring Amplifier Briiel&Kjezr 2636 S/N 1537484.
Date of Receipt - 20 Feb. 2023

Date of Calibration : 16 Mar. 2023

The results relate only to the items tested/calibrated or value assigned
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1. Absolute Sensitivity

MTC No. EEL. BP. 115/0266
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Reference Acoustic Measured value (dB) | Deviation Acceptance | Uncertainty Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust value(¢B) | limit class 2(xdB)|  (+dB) of measurement (+d13)
113.99 114.5 114.0 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 1136 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
14.6 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 11.3 0.10 N/A

C-Weight 17.1 0.10 N/A
Lﬂat 223 0.10 N/A

Date of Calibration : 16 Mar. 2023
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3. Acoustical signal test of frequency weightings
Frequency Deviztior: from frequency response curve{dB) | Acceptance limit Urcertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (xdB) {+dB) of measurement (+dB)
125 c.3 0.4 0.5 1.5 A5 0.6
1000 -04 -04 -0.4 1.0 0.45 0.6
8 000 1.6 1.7 1.6 5.0 0.45 0.7
4. Electrica) signal test of frequency weightings
Trequency | Deviition 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 0.1 0.1 1.8 2.0 0.20 0.6
125 0.0 0.1 1.9 1.5 0.20 0.6
250 0.0 0.1 1.9 1.5 0.20 0.6
500 1.0 0.1 1.9 1.5 0.20 0.6
1000 1.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 -0.1 -0.1 20 0.20 0.6
4 000 -0.3 -0.3 -0.3 3.0 0.20 0.6
8 000 2.0 0.0 0.0 5.0 0.20 0.7
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5. Long-term stability

MTC No. EEL. BP. 115/0266

Measurcd Deviated Acceptance limit Uncertainty Maximnum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
i 94.0
e 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 Measurcd Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (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
L Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Mecasured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (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 |
Leg 94.0 0.0 0.1 0.20 02 J
Date of Calibration : 16 Mar. 2023 6@:}—[;3 Z
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7. Level linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
vaiue (dB) vajue (dB) {dB) ciass 2 {(+dB) {+dB) of measurement {(+dB)
128 128.1 0.1 1.1 0.30 6.3
127 127.1 0.1 1.1 0.30 0.3
126 126.1 0.1 1.1 0.30 0.3
125 125.1 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 )
114 114.1 Q.1 1.1 0.30 03
109 109.1 0.1 1.1 0.30 0.3
104 104.1 0.1 1.1 0.30 0.3
99 99.1 0.1 1.1 0.30 0.3
%4 94.0 0.0 1.1 0.30 .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 74.1 0.1 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 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
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7. Level linearity on the reference Jevel range (cont.)

266

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

44 44.0 0.0 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 27.0 0.0 1.1 0.30 0.3

26 26.0 0.0 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

Anlicipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted urcertainty
= value (dB) value (dB) |value (dB)|limit class 2(+dB) (+dB) of measurement (:xdB)
40-130 94.0 94.0 0.0 1.1 0.30 03
30-120 94.0 94.0 0.0 1.1 0.30 03
20-110 94.0 94.0 c.0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 16 Mar. 2023 /“-:Sé\ j T}ZE M 71
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8. Level linearlity including the level range control

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

e Anticipated Measured Deviated Acceptance | Urcertainty | Maximum-permitted uncertainty
value (d3) value (dB) value (dB)| iimit class 2{(+dB){ {+dB) of measurement (+4B)
40-130 5 45.0 0.0 i.1 0.30 c3
30-120 =5 35.0 0.0 1.1 0.30 0.3
20-110 25 25.0 0.0 1.1 0.30 0.3
20-100 25 25.0 0.0 1.1 0.30 0.3
20-90 ®5 25.0 0.0 1.1 0.30 0.3
20-80 25 25.0 0.0 1.1 0.30 0.3
9. Tone burst response
Time Tonzburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) [value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.1 0.1 +1.0 0.20 03
Fast 2 99.0 0.0 +1.0;-2.5 0.20 0.3
0.25 90.0 0.0 +1.5;-5.0 0.20 03
00 109.6 0.0 +1.0 _2).20 0.3
Slow
2 90.1 0.1 +1.0;-5.0 0.20 0.3
200 110.0 0.0 1.0 0.20 0.3
SEL 2 90.1 0.1 +1.0; -2.5 0.20 03
.25 81.0 ¢.0 +1.5;-5.0 0.20 0.3
Date of Calibration : 16 Mar. 2023
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10. Peak C sound level

MTC No. EEL. BP. 115/0266

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 1253 -0.1 3.0 0.20 0.35
Positive half cycle 1244 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) |limit class 2A+dB)| (+dB) of measurement (+dB)
L 136.5 136.5 0.0 1.5 0.20 0.25 4'
12. High-level stability
r ] Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) (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 :
..... Withee | S o Pl o
(Mr. Wittawat Supanich) (Mr. Prawate Kiuaypa)
Director
Electrical and Electronic Standards Laboratory
Date of Calibration : 16 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue < 17 Mar. 2023 Ref: 2011266022000725003
End of Certificate < _—
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CALIBRATION CERTIF 1CATE

Submitted by ~ : Eastern Thai Consulting 1992 Co., Lid.
Address . 83 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd.,

Instrument Calibrated :

Description - Sound Level Meter
Manufacturer : Rion

Model : NL-42

Serial No. 1 00322757 (No.52)
Microphone : Type UC-52 No. 196481
Preamplifier - Type NH-24 No.1 5489

Standards used :

A.Muang, Samutprakan 10280.

Ambient Environment

Temperature 1 (23x3)°C
Relative Humidity (50£15)%
Ambient Pressure - (101.325+1.5) kPa

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

2. Condenser Microphone Britel&Kjer 4180 SN 2889871.

3. 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.

4
5
6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.

g

. Measuring Amplifier Briel&Kjar 2636 S/N 1537484,

Date of Receipt - 20 Feb. 2023

Date of Calibration . 13-17 Mar. 2023
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9. Power Amplitier Brilel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Bdtain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560

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

Calibyztion Precedurs

“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 T.evel 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 instrumnent 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 (Thaiiand).

The information on actual reading is attached herswith 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%.

2
z = R ¢ N 5
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1. Absolute Sensitivity

MTC No. EEL. BP. 1.8/0266

|— Reference Acoustic Measured vatuc (dB) Deviation |Acceptance limit Uncertainty | Maxinum-permitted uncartainty l
Signal (dB) Beforc adjust| After adjust valuc (dB)| Class2 (+dB) (+dB) of measurcment (xdB)
113.96 114.5 114.0 0.0 1.0 0.30 N/A I

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

was then completed at the display of 123.6 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
r 20.2 1 0.10 N/A

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

Frequcncy Measured valuc | Uncertainty) Maximum-permitted uncertainty 1
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 11.1 0.10 N/A
C-Weight 16.6 0.10 N/A

mlat 22.5 0.10 N/A |
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3, A coustical signal test of frequency weightings

Frequency |Deviation ‘rom frequency responsc (dB) Acceptance limit Uneertainty | Maximurn-permitted uncertainty
Hz) A-vicigh C-weight Flat class 2 (+dB) (=-dB) of measurcrment {(+dB)
_‘-].2_5 . J)l 0.3 0.1 1.5 | €45 0.6 '
1000 -0.2 -0.2 -0.2 1.0 .45 0.6
& 600 2.2 22 2.3 5.0 .45 0,7 l

4, Tlectrical signal test of frequency weightings

Froquency ]Dc\riatlon fror frequency responsc (dB)i Acceptance limit Uncartainty | Maximum-permitted uncertalnty|
(Hz) l A-weigh: | C-weight Flat class 2 (+xdB) (xdB) of measurement (+dB)
63 ﬁ -0.1 -0.1 0.0 2.0 0.20 0.6
125 -0.1 0.0 0.0 1.5 0.20 0.6
250 0.0 | 00 0.0 1.5 0.20 0.6
500 -0.1 0.0 0.0 1.5 0.20 0.6
L 000 0.0 0.0 0.0 1.0 1.20 0.6
L 2600 0.0 -0.1 0.0 2.0 ).20 _O_é_
| 4000 0.0 -0.1 0.0 3.0 2.20 0.6
3 000 0.0 00 | 0.0 5.0 2.2 0.7
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5. Long-term stability 7. Level linearity on the reference level range |

Time Mecasured Value | Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty Anticipated | Measured Value | Deviated value Acceptance limit Uncertainty Maximum-permitted uneerlaingy t
(dB) (dB) class 2 (dB) (+dB) of measurement (+dB) valuc (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0 " o8 oclB ol 136 136.0 0.0 1.1 0.30 0.3
rEnd 94.0 135 135.0 0.0 11 0.30 03
134 1340 o0 11 0.30 0.3
6. Frequency and time weightings at 1 kHz 133 133.0 0.0 1.1 0.30 0.2
T 6.1 Frequency weightings at 1 kHz 132 132.0 0.0 1.1 0.30 0.3 |
Frequency | Measured Value Deviated valuc Acccptance limit Uncertainty - | Maximum-permitted uncertainty 131 131.0 0.0 1.1 0.30 03 |
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 130 130.0 0.0 1.1 0.30 03
A-weight 94.0 0.0 0.2 0.20 0.2 129 129.0 0.0 ! 1.1 0.36 0.3 |
C-weight 94.0 0.0 0.2 0.20 0.2 124 124.0 0.0 1.1 0.30 0.3
Flat 94.1 0.1 02 0.20 0.2 [ 119 119.0 0.0 1.1 0.30 0.3 I
114 114.0 6.0 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 109 109.0 0.0 1.1 0.30 0.3
’7 Frequency | Measured Value Deviated vulue Acceptance limit Uncertainty Maximum-permitted uncertainty 104 104.0 0.0 1.1 0.20 0.3 S
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 99 99.0 0.0 1.1 0.30 0.3
Fast 94.0 0.0 0.1 0.20 0.2 94 94.0 0.0 1.1 0.30 0.3
Slow 94.0 0.0 0.1 0.20 0.2 §9 89.0 0.0 1.1 0.30 03
Leq 94.0 0.0 0.1 0.20 0.2 g4 84.0 0.0 11 0.30 0.3
79 79.0 0.0 11 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
59 589 -0.1 1.1 0.30 0.3
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7. Level linearity on the reference level range (cont.)

8. Level linearlity including the level range co:rtrol

Anticipated | Measured Value | Deviated valuc Acceptance limit Uncertainty Maxirr um-permitted uns2ricinty| Atreference level at 5 dB greater then the under-range on a level range
value (dB) (dB) (dB) class 2 (+dB) (+dB) of mcasurement (£dB) Range Amticipat:d value | Measured value | Deviated |Acceprance limit| Uncertainty |Maximum—pcrmittcd uncertainty
54 53.9 -0.1 1.1 0.30 03 | (d3) (dB) value (dB) | class 2 (+dB) (£dB) of measurement (+dB)
49 489 -0.1 1.1 0.30 0.3 20-130 2 25.0 0.0 1.1 .30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 38.9 -0.1 1.1 0.30 €3 9. Tone burst response
34 34.0 0.0 1.1 0.30 €3 Tune Toneburst Measured value | Deviated | Acceprance limit] Unc ertainty | Maximmm-permitted uncerrainty
29 28.9 -0.1 1.1 0.30 03 Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurcment (+dB)
28 279 -0.1 1.1 0.30 0.3 260 126.0 0.0 =1.0 0.20 0.3
27 27.0 0.0 1.1 0.30 0.3 Fas 2 108.9 =01 F1.0;-2.5 3.2¢ 03
26 25.9 -0.1 1.1 0.30 0.3 0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
23 24.9 -0.1 1.1 0.30 0.3 200 1195 -(.1 " =1.0 2.20 0.3
Slow =
2 100.0 0.0 +1.0;-5.0 J.29 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value Deviated |Acceptance limit| Uncertainty Maximum-permittcd urcertainty
(dB) (d» value (dB) | class 2 (+dB) (+dB) of measuremeat (+dE)
20-130 94.0 94.0 3.0 1.1 0.30 ) li
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10. Peak C sound level

Number of cycles in Anticipated | Measured Deviated | Acceptance limit Uncertainty Maximura-permitied uncerainty

test signal value (dB) | valuc (dB) | value (dB)| class2 (+dB) (+dB) of mcasurcment (+dB)
Complete cycle 125.4 1255 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 i 0.35

11. Overload indication

Measured value (dB) Deviated | Acceptance limit Uncertaitity Maximum-permitted Lneeriainty
Positive one-half cycle l Negative one-half cycle | value (dB)| class2 (+dB) (+dB) of measurement (+dB)
1354 l 135.4 0.0 1.5 0.55 0.25

12. High-level stability

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

Begin 119.0
0.0 0.3 0.10
End 119.0
Calibrated by : @ Approved by :
ot "'
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" Director
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Date of Calibration - 13-17 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Mar. 2023 Ref : 201 1266022000725006
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SOUND LEVEL METER
MODEL :  NL-42A

SERIAL No. : 00322751
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451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:ical-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0324

Cert. No. : ACL23140
Pages ¢ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00322751 /196474 /15483

ID No.: -

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 : (230 £3) °C

Pressure ; (1013 £3) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 02 MAY 2023

Calibration Date : 02 -04 MAY 2023

Date of Issue : 05 MAY 2023

Calibrated by : Nathakorn Pisutpaisan

P -:fl—
Approved by : / {é / L =
¢ <7

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be re; uce:d.
other than in full, except with the prior written approval of the head of Calibration Labora Q i

QF-TS12-04-04-020664

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

Continuation of Calibration Certificate
Cert. No. : ACL23140
JobNo. : VC66AC0047
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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's display.

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

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
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 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 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-TS12-04-04-020664 £
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result

Cert, No. : ACL2314D

Job No. : VC66AC0047

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass | Fall uncertainty of
@8) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings )
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hzto 4 kHz v - 03 0.6
For > 4 kHz to 10 kHz v - 03 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 conirol v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 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-TS812-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
; CALIBRATION LABORATORY

Continuation of Calibration Certificate
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SoCiaEe,
Cert. No. : ACL23140
Job No. : VC66AC0047
Pages : 40f8

Result of ealibration ;.

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Valug Deviation Limit
(dB) (dB) (dB) (dB)
93,9 (93.98) 93.9 0.0 +0,3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 2.9
C - weight 16.6
Flat 22.3

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

Frequency Deyviation from various frequency weighting response curve (dB)
Hz Acceptanc:
(H=z) Flat C-weight | A-weight ceplance

Limits
125 0.2 0.2 0.2 15
1000 0.0 0.0 0.0 +1.0
3000 0.0 0.0 00 5.0
X @ SIAN T
A - rd
ANE D |
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz.

Cert, No. : ACL23140

Job Neo.
Pages

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acctapt.an o
Limits
63 0.2 -0.1 -0.2 2.0
125 -0.1 -0.1 -0.1 *1.5
250 -0.1 -0.1 -0.1 +1.5
500 0.0 0.0 -0.1 £1.5
1000 0.0 -0.1 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 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 94.0 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.]
SLM Display | SLM Display | Deviated Acceptance
Frequency at intial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1

QF-TS12-04-04-020664

: VC66AC0047
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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)
137.0 137.1 0.1 +1.1
136.0 136.1 0,1 +1.1
135.0 135.1 0.1 +1,1
134.0 134.1 0.1 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 +1.1
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 +1.1
84.0 84.0 0.0 +1.1
790 79.0 0.0 +1.1
74.0 74.0 0.0 x1.1
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 +1.1
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 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 +1.1
270 27.0 0.0
26.0 260 0.0
25.0 25.0 0.0

Cert. No. : ACL23140

Job No.

Pages

: VC66AC0047
: 6of 8




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
8 USRI S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL.23140
Job No. : VC66AC0047
Pages : 7018
8. Level linearity including the level range control

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) _ (4B) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-50
Fast 2 8 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1,0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
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
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptaace
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.2 -0.2 +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
N\ DN
= o 1
A
QF-TS12-04-04-020664 A

SITHIPORN)

assoclrates

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

11, Overload indicalion

Cert. No. : ACL23140
Job No. : VC66AC0047
Pages : 8of8

Measured value (dB ) Deviated Acceptarce
Fositive 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 Deviate Acceptance
Frequenc: at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A -weigh: 137.0 137.0 0.0 +0.3

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

or any valu: fallowing calculation,providing a lavel of confidence of epproximately 95 %

QF-T812-04-04-020664

End of Calibration Certiificate




NOISE DOSI METER
MODEL . CR:110A

SERTAL No. : CB0640



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185802

CERTIFICATE OF CALIBRATION

Certificate Number:
185802

Page 2 of 2

Environmental conditions

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

Before Pressure: 98.95 kPa

) Page 1 0f2 Temperature: 20.9 °C Humidity: 37.0 %
Cirrus Research plc —— After o I T . . 3
Acoustic House pproved signatory : emperature: 21,1 °C Humidity: 37.3%

Bridlington Road N.Smith

Hunmanby Electronically signed:

North Yorkshire

YO14 OPH e Test results i

United Kingdom NOY A : .%:: ults summary §

Test Result
N N Absolute Acousti
Dosemeter : IEC 61252-1993+A1:2000 Sensitiviy Complies
Linearity :
Instrument information Complies
Manufacturer; Cirrus Research pic Notes: el Ly Complies
Model: CR:110A Overload Latching Complies
Serial number: CB0640 Frequency weighti
ightin i

Firmware version: 5.4 i EogRlics
Test summary
Date of calibraton: 12 January 2023

The calibration was performed respecting the requirements of ISONEC 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 Manufacturar Model Serial number
Signal Generator T TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

Notes

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

;‘3

This certificate provides uaceabm of measurement lo

L tory or ather qy institutes, This certificale may not be reproduced

the SI syslem of units andor to units of measurement tealised-ut the Nationah-Physical —
other than in full, except with the prior written

rtminty is based on{

approval of the Issuing faboratory. Tha results within this cerificate ralate only 1o the items

slandand uncertainty multiplied by a coverage factor k=2, providing & coverage probability of approximately 95%.




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0641



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 Jaruary 2023  CERTIFICATE NUMBER 185804

. Page 10f2
Cirrus Research pic =
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH

United Kingdom

WS

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

CERTIFICATE OF CALIBRATION

Environmental conditions

The following conditians wera recordad at tha

tirmea of the

=

ast

Before Pressure;

98.95 kPa Temperature; 20.8 °C Humidity: 37.0%
After Pressure: 58.97 kPa

Temperature: 21.1°C

Test resulis summary

] i -

| Test Resuli J
Absolute Acoustic

Sensitivity Complies ‘
Linearity Complies {
Short Duration Complies

Overinad Latching Cc‘mp!ies
Frequency weighting Complies

Manufacturer: Cirrus Research pic Notes:
Model: CR:110A

Serial number: CB0841

Firmware version: 54

Test summary

Date of calibration. 12 January 2023

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 Sorial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610

Notes

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

COPY

This cetificate provic bility of nl to the S1 system of units and/or to units of zalised al the | Physical

Lat i or other g _.W | ’9j1mﬁtums.1hisuerﬁﬁmmaynolbemmummrmnmm,mrnhmfwmn
apprwalol'tlwissaﬁnglnhcmnry.‘!'hnmsullswiminmisw‘ﬂﬁuﬁemhl&mlybiheﬂegns d ‘I"h? i 1 exp isbased on¢
slandard uncertainty mulbiplied by a coverage factor k=2, p iding & ¢ ge probability of app vately 55%.

Humidity:  37.3 %

[ - Certificate Number:
185804

1'
| Page Z of 2

|
f



NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0642



CERTIFICATE OF CALIBRATION

CERTIFICATE OF CALIBRATION

Certificate Number:

185806
ISSUED BY Girrus Research plc Page 2 of2
Environmental conditions
DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185806 X .
The following conditions were recorded at the time of the test:
) Page 1072 Before  Pressure: Temperature: 22.4 °C Humidity: 43.1%
Cirrus Research plc - After Pressure: T . . o
Acoustic House Appraved signatory . emperature: 22.4 °C Humidity: 43.3 %
Bridlington Road N.Smith ’ ==
Hunmanby Electronically signed:
$oqlh Yorkshire L
014 OPH Test results sum
United Kingdom LSRR~ i
—— Test Result
L . . Absolute Acoustic
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
Linearily Cornpiies
Instrument information
Manufacturer Cirrus Research plc Notes: Short Duration Complies
Model: CR:110A Overload Latching Complies
Serial number: CB0642 o
Frequency weighting Complies
Firmware version: 54
Test summary
Date of calibration: 11 January 2023
The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+A1:2000
The dosimeter submitted for testing conforms to the specifications in |EC 61252-1993+A1:2000.
Test equipment
Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610
Notes
Eastern Thai Consuiting 1992 Co.,Lid. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230
——
—— pm——
oY
e i, l:j_ k 71 T
s =" g &

This certificate provides

of
jsed national

Laboratory or other

approval of the issuing tzboratory. The results within this certificate
standard uncerisinty multiphied by a coverage fector k=2, providing

measuremant to the S! system of units and/or lo un
trology institutes. This certificate may not be reproduced other
relate only to the items calibrated. The ref
& coverage probability of approximately 95%.

e

Bmmammwﬂmmdﬂtmeﬂaﬂmlﬁhyﬂwl
than in full, excepl with the prior written
ded inty is based on ¢




NOISE DOSI METER
MODEL : CR:110A

SERIAL No. : CB0643



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185305

Page 1 0of 2

Approved signatory
N.Smith

Cirrus Research plc
Acoustic House
Bridlington Road

Hunmanby Electronically signed:
North Yorkshire

YO14 OPH

United Kingdom \Q(T) %

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research pic Notes:
Model: CR:110A

Serial number: CcB0643

Firmware version: 54

Test summary

Date of calibration: 12 January 2023

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 61252-1 993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7610 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620

Notes

Eastern Thai Consuiting 1992 Co.,Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

COPY

ides ueah of msasurumenl to the Si system of units and/or to unils of t d at the N | Physical
Zh:s mm}:mﬂ lﬁ W institutes. This cerlificate may not be mprnduuﬁ olher than in fu!l ewept with the pnor written
o a relate only to the frems i The ty is based on 8

approval of the issulng laboratory. The results wﬂhln 1his cerlificate

standard uncertainty muitiplisd by a ge factor k=2, providing a covarage probability of approximalely 95%

CERTIFICATE OF CALIBRATION

Certificate Number,

185805
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure: 98.92 kPa Temperature: 20,7 °C Humidity: 36.5 %
After Pressure: 98.96 kPa Temperature: 20.9 °C Humidity: 36.5 %
Test results summary !
!
Test Resuit
Absolute Acoustic "
Sensitivity Complies
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
=
{ \ ~r
| . .‘___/tll J \'w F
- L 7]




NOISE DOSI METER
MODEL ¢ CR:110A

SERIAL No. : CB0644



CERTIFICATE OF CALIBRATION

|ISSUED BY Cirrus Research pic

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185807

N Page 1 of2
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed:
Ng:th Yorkshire
YO14 OPH —

United Kingdom ANDIY > «§

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number. CB0644

Firmware version: 54

Test summary
Date of calibration: 11 January 2023

The calibration was performed respecting the requirements of ISO/NEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+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 TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620
Notes

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

— p—
A \

LS

This carlificate provides traceabll of measurement to the S1 system of units and/or to unils of meesurement realised st the National Physical
Laboratory or olher recognised mgnnal metrology institutes, This certificale may not be reproduced other than in f::ﬂ. mm;pl}vlth the r_arifwwﬂuan

approval of the issuing eboratory. The results within this cerlificate relate only to the items calibrated. ‘l’i'rt!t P
standand unceriainty mulliplied by 2 ge factor k=2, p iding a ge probability of app 95%.

y bs based on 8

CERTIFICATE OF CALIBRATION

Certificate Number:
185807

Page 2 of 2

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

99.14 kPa
99.13 kPa Temperature: 22.5 °C

Before Pressure: Temperature: 22,5 °C

After Pressure:

———

Humidity: 43.1 %
Humidity:

43.6 %

Test resuits summary

Test Result
Absolute Acoustic "
Sensitivity Gomglies
Linearity Complies
Short Duration Complies
Overload Latching Camplies
Frequency weighting Complies




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : (CB0954



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185813

Page 1 0of2

Cirrus Research plc
Acoustic House
Bridlington Road

Approved signatory
N.Smith

CERTIFICATE OF CALIBRATION

Certificate Number:
185813

Page 2 of 2

Environmental conditions

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

Humidity: 43.2%
Humidity: 43.4 %

Before Pressure: 99.13 kPa Temperature: 22.3 °C

After Pressure: 99.11 kPa

Temperature: 22.3 °C

Hunmanby Electronically signed:
North Yorkshire
YO14 OPH N Test results summary
United Kingdom \*\)b %&2’}
Teost Result
Absolute Acoustic A
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
Linearity Complies
Instrument information
Short Duration o I
Manufacturer: Cirrus Research plc Notes: omplies
Model: CR:110A Overload Latching Complies
Serial number: CB0954 Frequency weighting Complies
Firmware version: 54
Test summary

Date of calibration: 11 January 2023

The calibration was performed respecting the requirements of 1SO/l EC 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 612521 993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

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

7
Y}
.j- L]

‘l‘nhmfnﬁulewmhamahﬂlyofmmwm&syﬂandunilssndhrwunnsofmeasummmauswntthaNaﬁonaanysiual
Laboratory or other recognised national melrology institutes. This cartificate may not be reproduced other than in full, excapl with the prior written

wmmw.mmmm«mmmhuommmmmsm.m p d expanded inty is basad on a
standsrd uncerainty mullipliad by a covarage factor =2, providing a coverage prabability of approximately 85%.




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0958



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185811

Page 1 of 2

CERTIFICATE OF CALIBRATION

Certificate Number:
185811

Page 2 of 2

Environmental conditions

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

Before Pressure:

Temperature: 22.3 °C

Humidity: 44.0 %

Ci R h : . o idity: 9
A:_'r;:ssﬁ ::l%aur:e ple Approved sgnatory After Pressure: Temperature: 22.4 °C Humidity: 43.1 %
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH - Test results summary ]
United Kingdom AN N % !
Test Result
. N Absolute Acoustic .
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
Linearity Compiies
Instrument information
Short Durati i
Manufacturer; Cirrus Research pic Notes: OrHEUrAnon Complies
Model: CR:110A Overload Latching Complies
Serial number: CB0g58 Frequency weighting Complies
Firmware version: 54
Test summary

Date of calibration: 11 January 2023

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 TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620
Notes

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

PoPY

nt to the Sl syst

Its within this certificate relate only to the items Tha rep
standard uncertainty muliphed by a coverags factor k=2, providing a caverage probability of approximately 95%.

of units and/or to units of measurel
inslitutes. This certificate may not be reproduced other

mant realisac at the National Physical
than in full, axcept with the prior written
i fed inty is basad ona




NOISE DOSI METER
MODEL :  CR:!110A

SERIAL No. : CB0957



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185809

Page 1 0of2
| Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire

Y014 OPH

United Kingdom

WIS

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB0957

Firmware version: 54

Test summary

Date of calibration: 12 January 2023

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 61252-1 993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610

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

s R —

(S

tto the S| system of units and/or to units of measurement realised at he Natlonal Physical

logy institites. This certificate may not be reproduced other than in full, except with the prior written
d d ded inty ts based ona

P bifly of
approval of the issuing laboratory. The resulls within this cartificate retate only to the items calibrated. The rap P
standard inty multiplied by a ge factor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
185809

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test;

Before Pressure;

After

98.97 kPa
98.96 kPa

Temperature: 21.1 °C Humidity: 37.2 %

Pressure: Temperature: 21.3 °C Humidity: 38.0 %

Test results summary

Tast Result
Absolute Acoustic -
Sensitivity Conpliss
Linearity Complies
Short Duration Complies
Overload Latching Complies
requency weighting Compiies |
]




NOISE DOSI METER
MODEL : CR:110A

SERIAL No. : CB1497



Certéflcate '\'umber

|
|
|

[
R Ry T |
CERTIFICATE OF CALIBRATION [ CERTIFICATE OF CALIBRATION 4
| i Page 2 of 2 i
ISSUED BY Cirrus Research pic - ) T S d
Environmental conditions
DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187452 —_ N .
The fellowing conditions were recorded at the time of the test;
Befors Pressure:  102.28 kP2 Temperature: 226 °C Humidity: 364 %
Cirrus Research pic Eago otz J
" After Fressure:  102.28 kP, T rature; 22.6 °C tumidity: g
Acoustic House Approved signatory [ S .._a — _fm?éi‘amre'_zf” . Humidity:  36.7 %
Bridlington Road R.Thornas e .
Hunmanby Electronically signed:
North Yorkshire ._f-\y ¢ 7
YQ14 OPH N\ J /I Test rezills summarny
United Kingdom = ~ I
b~ ] |
; Tasi i Reseedl |
. s Absolute Accustic R
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity ) Comiplies
Linearity Comglies
Instrument information -
Short i i
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1982 Co., Ltd. ort Buration Eomples B
Model: CR:110A ?li?‘lgnlghoa:;‘ Sukaphibal 8 Fd. Gwerioad i stching Complies
Serial number: CB1497 Sriracha, Chonburi 20230 - —
Frequency weigniing | Cuariglies

Firmware version: 54

Test summary

Date of calibration: 10 February 2023

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

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61262-18393+A1:2000.

The dosimeter submitted for testing conforms to the specifications in {EC 61252-1893+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 40088
Notes
PY
id of { 1o the Sl sy of units andor to units of t realised at the National Physical
mign:?mr rmdgnised ;Ehna metralogy institutes. This mﬁn;?s may nat be reproducad anh]-;;than in fuiL excepl with the prior wgu;nd
li 15 08 ona

approval of the issuing lsboratery. The results within this cartificate relate only to the flems ¢
ﬂ.papnda:d uncarainty multiplied by a age factor k=2, providing a ge probability of approximately 95%.




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1498



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187450

. Page 1 0of2
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby Electronically signed:

North Yorkshire -

YOu40PH {¥ /J/

United Kingdom 5
¥/

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd.
. CR:110A 683 Moo 11, Sukaphibal 8 Rd.

Model: : NongKham

Serial number: cB1498 Sriracha, Chonburi 20230

Firmware version: 5.4

Test summary

Date of calibration: 10 February 2023

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

The dosimeter submitted for testing conforms fo the specifications in IEC 61252-1 993+A1:2000

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088

Notes

)

st

Y

L

_@}

This cerificate provides traceability of measurement {o the 51 system of units and’or to units of measutement realised at the National Physical
Laboratory or other ised national logy institute Thisoarr'rfxaﬁarrruymlbareprodueedutrverthsnlniun.mptwuhm?ﬂur_wnm
approval of the izsuing laboratory. The results within this certificate relate only to the items cali d. The reparted expanded ty is based on
standard uncertainty multiplied by a coverage faclor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
187450

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure: 102.25 kPa

After Pressure: 102.24 kPa Temperature: 22.7 °C

Temperature: 22.4 °C Humidity:
Humidity: 36.6 %

Test results summary

Test Result
Absolute Acoustic .
Sensitivity Gomplice
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1499



CERTIFICATE OF CALIBRATION Certificate Number.
CERTIFICATE OF CALIBRATION || S e
. Page 2 of
ISSUED BY Cirrus Research pic ___J ,' gezofz
Eavirenmentzl conditions
DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187449 - A )
The following conditions were recorded at the time of the test:
Cirrus Research pic Page 10f2 Before Pressure:  102.26 kPa Temperature: 22.4 °C Humidity: 37.0 %
Acoustic House Approved signatory ﬂiev Pressure:  102.25 kPa Termperature: 22.6 °C Humidity:  36.8 %
gridlington Road R.Thomas T = —e —=
unmanby Electrorically signed: _
North Yorkshire ﬁ.}y "y
YO14 6PH { / Test resuit:
United Kingdorn AF\ 7[}.’_“ sults summary :_
o Towt f Result i
B . Absolute Acoustic
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
T Linearity -~ ias
instrument information E Comples
" ) : ) Short Duration Complies
Manufacturer: Cirrus Research plc Notes: [Eastern Thai Consulting 1292 Co., Lid. cmplies
583 Moo 11, Sukaphibal 8 Rd. ]
Model: CR:110A NongKham : Overload Latching Complies
Serial number; CB1499 Sriracha, Chonburi 20230 __Frequen » —;;— S S—
cy weightin mpli
Firmware version: 54 — gning Complies

Test summary
Date of calibration: 10 February 2023

The calibration was performed respecting the requirements of ISONEC 17025:2017.

The dosimeter submitted for testing successfully completed the periadic tests of IEC 81 252-1983+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1883+A1:2000.

Test equipment

Equipment Manufacturer Vodel Serial number
Signal Generator LRE TG4001 395851
Aitenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

Notes

a . : ) | ]
is certificate ides traceability of measurement to the Sl syslem of units and/ar to units of measurement realised at-me‘ﬂaﬂoﬁ‘al h’lyslm_l
I:wam:y ar um recognised national metrology institutes. This certificata may not be reproduced other than in full, except with lhf ?ﬁff_wntten

Iofthai.asuinglabomt:w.ﬁamu&nwﬂhlnlhismﬁﬂﬁarelataonlylnmlmn's ted T!w_ ported expanded is based or

mdﬂunuaﬂahlymuﬂiphdwammemrk-z., iding a probability of app!

fro—
DY



NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB1500



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187451

Cirrus Research pic
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
'YO14 OPH

United Kingdom

CERTIFICATE OF CALIBRATION

Certificate Number:
187451

Page 2 of 2

Page 1 of2

Approved signatory
R.Thomas
Electronically signed:

:)h ) /7;&?"1“’

Environmental conditions

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

Before Pressure: 102.25 kPa Temperature: 22.7 °C Humidity:
After Pressure:  102.24 kPa Temperature: 22.6 °C Humidity:

Dosemeter_: IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc

Notes: Eastern Thai Consulting 1932 Co., Ltd.
§ 683 Moo 11, Sukaphibal 8 Rd.

Model: CK:110A NongKham

Sriracha, Chonburi 20230

Serial number: CB1500
Firmware version: 5.4
Test summary

Date of calibration: 10 February 2023

The calibration was performed respecting the requirements of ISONEC 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 TTi TG4001 395851
Attenuator Cirrus Research ZE:852 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
=27
L2
i id b nt to the S of unils andor to units of measurement realised at the National Physical
This carficats provdestraceetily of Ao or lee ‘hi corifcals may oot e reproducad other than i i exept i the pior writen
: at relate only to the items calibrated. parted expanded inty i
approval of the issuing laboratory, The resulls within this certificate only 18 I‘lhty i it

standard uncertainty multiplied by a coverage faclor k=2, providing 8 ge P

Test results summary

Test Result
Absolute Acoustic c -
Sensitivity omples
Linearity Complies
Short Duration Complies
Overioad Laiching Compiies
Frequency weighting Complies




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CBI1365



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 10 February 2023 CERTIFICATE NUMBER 187443

. Page 1 of 2
Cirrus Research pic -
Acoustic House Approved signatory

Bridlington Road R.Thomas
Hunmanby Electronically signed:

North Yorkshire
Y014 0PH @
nited Kingdom o
N Y

Certificate Number:

CERTIFICATE OF CALIBRATION 187443

Page 2 of 2

Environmental conditions

The following conditions were recarded at the time of the test;

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research pic Notes: Eastern Thai Consulting 1392 Co., Ltd.
i CRA10A 683 Moo 11, Sukaphibal 8 Rd.

Model: : NongKham

Serial number: CB1365 Sriracha, Chonburi 20230

Firmware version: 5.4

Test summary

Date of calibration: 10 February 2023

The calibration was performed respecting the requirements of ISO/|EC 17026:2017.
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 [EC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serlal number
Signat Generator TTi TG4001 3958561
Attenuator Cirrus Research ZE:852 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
This carfificate pravides & "ilily af t to tha Sl system of units and/or to unils of Ph:n'lwl
Laboratary or other i logy institutes. This certificate may nol be reproduced ot_ll-‘n;;lhan in full, exwpt with the priar m
it y is ona

approval of the Issuing Iabou'stnry The results within this certificate relate only to the items
standard uncertainly mulfiplied by a coverage factor k=2, providing a ge probabillty of appraximately 35%.

Before Pressure:  102.28 kPa Temperature: 22.6 °C Humidity: 36.4 %
After Pressure: 102.28 kPa Temperature: 22.5°C Humidity: 36.7 %
Test rosults summary
I
| Tost Result

Absolute Acoustic .

Sensitivity Sompliss

Linearity Complies

Short Duration Complies

Qverload Latching Complies

Frequency weighting Complies




ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724
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NSC-TISI-TIS17025
CALIBRATION D152
Certificate No. :  23-006683 Page 1 of4
Sample Code : 23-02820-006
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 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
ID No. : LABE 05/1
Date of Receipt : 20 January 2023 f
Date of Calibration : 20 January 2023
Aot
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 25 January 2023 —
D)\V/
The uncertainties are for a confidence probability of approximately 95% T — ‘.‘.;‘,

The calibration result is applied anly to the above calibrated itlem and was found accurale as shown on date and place of calibration enlf

This Certificate is issued 1n accordance with the conditions of accreditation granted by the Thai Labaratory Accreditation scheme which has assessed the
measurement capability of the laboratory and its traceability lo recognized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. This cerlificate 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)

CONTACT@AMARC.CO.TH

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

361 Soi Ladpraoc 122, Ladprao Road, TEL 02-516-2422
FAX 02-516-6949
Rev.05

Pf_lmaeftblﬁ Wang Thonglang, Bangkok 10310
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

oy foaom
U NN -
Bty W
NSC-TISI-TI517025
CALIBRATION 0152
Certificate No. :  23-006683 Page 2 of4

Sample Code . 23-02820-006

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : X§205DU

Capacity : Max 81g/220g
Resolution = 0.0tmg /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 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 30
No adjustment )
Standard weight 40.000042  §0.000045
O Adjustment . -
Average reading of indicator 40.00015 30.00019
Standard deviation 0.000004 0.000007
Unit: g Range: 200 [ Before adjustment [ After adjustment
Nominal value 100 200
No adjustment .
Standard weight 100.000022 200.000199
[ Adjustment ) L
Average reading of indicator 100.0001 200.0004
Standard deviation 0.00004 0.00008 -

) i
= i o
{"J
— E (%4 o, el
/ & P

— i

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

361 50l Ladprao 122, Ladprao Foad,
FAX 02-516-6949 WWW.AMARC.CO.TH
Rev 03

Phlabphlz, Wang Thonglang, Bangkok 10310 Eftective Date, 15/10/21



ey
v

W
ASIA MEDICAL AND SN e,
A R AGRICULTURAL LABORATORY T,
M A C | AND RESEARCH CENTER \J

¥
i/

0

)

> E:
i
NSC-TIS-TIS17025
CALIBRATION 0152
Certificate No. ¢ 23-006683 Page 3 of4

Sample Code : 23-02820-006

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 :I’;est Paint Sensitivity, §
o] 0.99800 [¢] 0.9980
40 3 0.99800 100 0.9980
80 | ) 0.99800 ) 200 0.8980

3. Departure of indication from nominal value, Linearity

Unit: g
Nominal Standard Average Reading Correction Expanded Coverage

Value Value of tndicator Value Uncertainty Factor (k)

Unload 0.0000000 0.00000 0.C0000 0.0000090 2.01

0.01 0.01000386 0.01000 0.C0000 0.0000093 2.01

0.1 0.1000062 0.10000 0.00001 0.000012 2.00

1 1.0000036 1.00001 -0.00001 0.000014 2.00

5 5.0000044 5.00003 -0.00003 0.000020 2.00

10 10.000000 10.00007 -0.00007 0.000032 2.00

20 20.000016 20.00011 -0.G0009 0.000036 2.00

50 50.000029 50.00013 -0.00010 0.000067 2.00

100 100.000022 100.0Q001 -0.2001 0.00016 2.00

150 150.000051 150.0001 0.0000 0.00023 2.00

200 200.000199 200.0003 -0.0001 0.00028 2.00

W \ [

—
— |
The restilt expanded uncertainty of measurement U s stated as the standard uncertainty @ measurement multipfied by 1ha coverage facter k, which for a narmal
distribution corresponds to a coverage probability of approximately 95%. The standard ncertainty of measurement has been determined in accordance with

UKAS M3003.

361 Soi Ladprac 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-064 Rav.03 Effactive Date. 15/10/21

\Illh'",
ASIA MEDICAL AND o te,,
AGRICULTURAL LABORATORY o N
A M AI RC ’ AND RESEARCH CENTER S3=—_~
m{ dENRA /A
NN LA

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-006683 Page 4 of4
Sample Code ¢ 23-02820-006

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 increasas with the weight of

the load and its removal from the center of the pan support.
O arce p ”‘\\.
Weighing pan (O Triangular Test weight : 50 and 100 R X g
@ Rectangular Unit: g If;“;“-"/ ) “’Q‘:\\
Range 80 200
Position Reading of indicator Reading of indicator
1 50.00014 100.0001
2 50.20014 99.9998
3 50.00006 100.0000
4 50.00010 100.0001
5 50.20017 100.0001
8 50.D00014 100.0001
Maximum difference 0.00008 0.0003

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} 23 224
place of calibration only. Relative Humidity (%Rh) 38.2 40.4
3. Condition of Calibration item: Normal Air oressure (hPa) 1008.4 | 10101
4. This certification is traceable to the International System of Unit maintained at : -
~Through the ref standard lab y of Asia Med cal and Agricultural Laboratory end Research Center Public
Company Limited (Instrument number 1).
5. Reference standard instrument :
Inatoument Class  ID.No, Certificate ko, Dute Date
1 STANDARD WEIGHT 1mg to1ka E2 LB-WE-57 22.060639 27 June 202?:
L]
3? f Fote
- End of Report -
361 Sai Ladprac 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Pgﬁh!‘a.gﬁl'gghWang Thonglang, Bangkok 10310 FAX 05:3’1556949 VE\I'\:ZZ\:I:EI\/[I):?&C:EIC])O'I;;



ANALYTICAL BALANCE
Model. : SECURA224-1S

Serial No. : 0036707137



AMARC|

Certificate No.

Sample Code
Customer

Location of Calibration

Equipment
Manufacturer
Model

Serial No.

ID No.

Date of Receipt
Date of Calibration

Calibrated by

Scientist
Issue date 25 January 2023 T < —
The uncertainties are for a confidence probability of approximately 95%. N N S = 1
e’ N L]

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

A,
ASIA MEDICAL AND o 1
AGRICULTURAL LABORATORY ‘\-..\‘-‘\\_/____-/_.2/,

AND RESEARCH CENTER
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AR

:

iy
—
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e
o

7\

NSC-TISI-TIS17025
CALIBRATION 0152

Page 1 of4

N
%

23-006682
23-02820-005

CERTIFICATE OF CALIBRATION

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

- EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)
: ELECTRONIC BALANCE
: SARTORIUS
: SECURA224-1S
: 0036707137
: LABE 05/2
: 20 January 2023

: 20 January 2023
N

Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)

Signed for Director

alibration only

This Certificate is issued in accordance with the conditions of ac

creditation granted by the Thai Laboratory Accreditation scheme which has assessed the

bility to ized national standards and to the unit of measurement realized at the corresponding

bility of the

y and its

rmeasurement

national standards laboratory. This certificate may nat be reproduced other than in full ex:

cept with the prior written approval of the Asia Medicat and Agricultural

Laboratory and Research Center Public Company Limited (AMARC).

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

FM-CL-0V7

TEL 02-576-2422 CONTACT@AMARC.CO.TH
FAX 02-516-6849 WWW,AMARC.CO.TH
Rev.05 Effective Date 15/10/21

ASIA MEDICAL AND
A M A R ( : AGRICULTURAL LABORATORY
AND RESEARGH CENTER
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NSC-TISI-TIS17025
CAUBRATION 0152

Page 2 of4

Certificate No. 23-006682

Sample Code 23-02820-005
REPORT OF CALIBRATION
Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS
Model : SECURA224-18
Capacity : Max 220 g
Resolution : 0.0001g
Serial No. : 0036707137
iD No. : LABE 05/2

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 : 220 [ Before adjustment {7 After adjustment

Nominal value 100 200 -

4 i =
No adjustment Standard weight 100.000022  200.000199

[J Adjustment Average reading of indicator 99.9998 199.9999

0.00007 0.00007

Standard deviation

[ Before adjustment ] After adjustment

Unit: - Range: -

Nominal value r - )
[ No adjustment Standard weight : ’
[ Adjustment Average reading of indicator

Standard deviation

CONTACT@AMARG.CO.TH

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

361 Sai Ladprao 122, Ladprao Road, TEL 02-516-2422
FAX D2-516-6849
Rev,03

10310
PPI\'/F—BER:!EH Wang Thonglang, Bangkok 1031
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. 23-006682 Page 3 of4

Sample Code 23-02820-005

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: -
Test Point Sensitivity, S Test Point Sensitivity, S
o] B 0.9980 - .
100 | 0.9980 . -
200 OAI9980
3. Departure of indicatian from nominal value, Linearity
Unit: g
Nominal Standard Average Reading Correction Expanded Coverage
Value Value of Indicator Value Uncertainty Factor (k)
Unload 0.0000000 0.0000 0.0000 0.000M 2.04
0.0 0.0100036 0.0100 0.6000 0.0001 2.04
0.1 0.1000062 0.1000 0.0000 0.000M 2.04
1 1.0000036 1.0000 0.0000 Q0.00011 2.04
2.0000128 2.0000 0.0000 0.00011 2.04
5 5.0000044 5.0000 0.0000 0.000M 2.04
10 10.000000 10.0000 0.¢000 0.000M 2.03
20 20.000016 20.0000 2.C000 0.00012 2.03
50 50.000029 50.0000 2.C000 0.00013 2.02
100 100.000022 99.9998 2.C002 0.00017 2.01
200 200.000199 200.0000 2.C002 0.00028 2.00

.,

<

- -

The result expanded uncertainty of measurement U is stated as the standard uncertaintv of measurement multiplied by the coverage factor k, which for a normal
distribution corresponds to a coverage probability of approximately 95%. The standard Lncertainty of measurement has been determined in accoidance with
UKAS M3003.

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
L ., Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
pr\llla-gﬁ-holgélwang Thcnglang Sl R=2v.C3 Effective Date. 15/10/21

ASIA MED CAL AND
AGRICULEF!#L LABORATORY
AND HESEARCH CENTER

Certificate No. 1 23-006682
Sample Code

23-02820-005
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REPORT OF CALIBRATION

Result of Calibration :

4. Eccentric or off-centre loading

Deviation of the measurement value through off - center

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

@ circle
Weighing pan (O Triangular
O Rectangular
Range 220

Pasition Reading of indicator

99.9998
100.0001
99.9997
99.9998
99.9998

6 99.9908
Maximum difference 0.0203

O b WwN A

Condition of Calibration

Test weight : 100
unit: g

Reading of indicator

1. Calibstion Method : WI-GL-004 base on UKAS LAB 14: 2019

2. This result of calibration was found scourate as shown on date and

plece of calibration only.
3. Condition of Calibration iter: Normal
4: This certification is tothe |

= Through the ref.

ce standard lab
Company Limited (Instrument number 1 )

5. Reference standard instrument :
Instrument

1 STANDARD WEIGHT 1 megtolkg

onal Systam of Unit maintained st : -
oty of Asia Medical and Agri

Class D Ng,
E2 LB-WE-57

- End of Report -

S,

NSC-T151-TIS17025
CALIBRATION 0152

Page 4 of4

(eccentric) loading. The corner load increases with the weight of

.|Amb ent conditions Min Max
Temperature (°C) 2.2 225
Relatve Humidity (%Rh) 37t 443
Air pressure (hPa) 10121 1013.0

tultural Laboratory and Researca Center Public

Cerificals No.
22060639

Due Date

27 June 2023

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-064

TEL 02-516-2422

FAX 02-516-6948
Rev.03

CONTACT@AMARC 0O TH

WWW.AMARC.CO.TH
Effective Date. 15/10/21
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ID No. : LABE 19/2
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Page 10f 3
22-136844

CERTIFICATE OF CALIBRATION

Gertificate No. :

Sample Code : 22-51164-006

Customer EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

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

(Laboratory)
Equipment Temperature controlled enclosures (Incubator)
Manufacturer s N/A Model : N/A
Serial No. : $540040277 1D No. LABE 19/2

Date of Receipt 21 December 2022 Date of Calibration  : 21 December 2022

Condition of Calibration

1. Environment 11 Ambient temperature Maximum 251 °C Minimum 243 °C
1.2 Relative humidity Maximurm 523 % Minimum 48.5 %
1.3 Line voltage supplied Maximum 2238 VAC Minimum 221.9 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-11 (RTD-148 to RTD-155, RTD-227) 22-040308 24 April 2023

(RTD-Pt100)
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. Candition of calibration item : Normal

St :

Calibrated by Mr. Natthanan Phosri Approved by {(Mr. Sarmichai Neampunt)

Scientist Signed for Director
Issue date 26 December 2022 Y g Y F=t
The intles are for a ility of imately 95% \ g .

Tha calibratlon result is applied only to the above callbrated item and was found accurale as shown an date and place of calibration nnf?""" e
granted by the Thai Laborstory Accreditation sehime wiich has assested the menulisment eapabilify of the

This Certilicate |5 issued in axd with the conditions of
and ity ility 1o o ratkonsl ard 1o 1he une ol ding national di lsboratoly This gy not be
GG T I Ecan Wit 1% Brior wiilian aproval of tha Az Medical and Agricul Gy ondl fisearch Gentar Public Compary Linited (AMARC)
z ARC.CO.TH
Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACTE@AM. ,
351 5ol Ladp WWW.AMARC.CO.TH

FAX 02-516-6949

Phlabphla, Wang Thonglang, Bangkok 10310
Rev.01

FM-CL-114

Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALIBRATION 8152
REPORT OF CALIBRATION Page 20f3
Certificate No. : 22136844
Sample Code : 22-51164-006
Results of Calibration
Resolution : 01 °C
1. Reporting of Temperature
Calibration uucH uuc Measured temperature at each positions °c) Uncertainty | Coverage
point (°C) | setting (°C}|reading "C}t  #1 #2 #3 #4 #5 #6 ®7 #8 | 2ot + (°C) factor k
20 20.0 20.0 19.65 | 19.56 | 19.47 | 19.29 | 20.96 | 20.47 | 20.23 20.58| 20.29 0.35 2.00
2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
20 0.13 1.09 1.90
Notes
- UUC* = Unit Under Calibration
: -‘9 _ e

361 50l Ledprao 122, Ladprao Road,
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CALIBRATION 0152

REPORT OF CALIBRATION Page 3of 3
Certificate No. . 22-136844

Sample Code 22-51164-008

Results of Calibration

Notes
1. Sensor installation locations 72 B
1.1 All sensors at any corners or walls should be positioned
LT #3°

Scem(a x b x ¢) from the wall.

Mr [~Ceomatim canter
1.2 The reference sensor is preferably located of the geomnetric center L b4

263 %8
H =

I
#5° we_tny

W= 60 cm:D= 70 cm;H= 124 cm s cy;

of the chamber. o

2. Interior dimensions approx of chamber :

3. Airvalve or fresh air level : Off 2

4. Fanlevel : open W ]

5. The quoted uncertainty includes* Stability of chamber and loading eflect Eigure: Fxample of sansar
in chamber at 20% of uniformity *. installation Positions

6. 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.

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 enclosure.

0. Calibration results without adjustrment. i

The result of U is stated a3 the standard inty of t d by the caverage factor k, which for anormal distribution corresponds
to a coverage mrtbability of approximately 85% The stanclarg inty of has e i In with UKAS M3003.
- End of Report - e Sl

361 Sot Ladprao 122, Ladprao Road, TEL 02-516-2422

CONTACT@AMARC.CO.TH
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BOD INCUBATOR
ID No. : LABE 19/5
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NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Customer - EASTERN THAI CONSULTING 1892 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1982 CO., LTD.
(Laboratory)
Equipment . Temperature controlled enclosures {Incubator)
Manufacturer : Lovibond Model Tc4458
Serial No. . 0520/005227 1D No. LABE 19/5
Date of Receipt . 21 April 2023 Date of Calibration 21 April 2023
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 361 °C ;. Minimum 345 °c
1.2 Relative humidity s Maximum 51.8 % : Minimum 433 %
1.3 Line voltage supplied Maximum 2247 VAC : Minimum 221.8 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-08 (RTD-239 to RTD-247) 22-077888 09 August 2023
(RTD-Pt100)
4. This certificate is traceable to the international system of unit (S Unit).
The measuremnent 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
/...!h. et
Calibrated by Mr. Sarawoot Thammo Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 24 April 2023 ".T- \t-'-;;/
The inties are for a conti ility of i 95% \ N 4 k]

The calibration result is applied only 1o the above calibrated ltem and was found accurate as shown on date and place of calibration enty

e S LS |

This Ceruficate is issued in with the itions of

granted by the Thal Laboratory Accreditation scheme which has assessed (he measurement capability of the

national laboratary This may not be

fabmztery and its ility 10 ized national and to the unit of realized at the

reproduced ather than in full except with the prior wrritten approval of the Asia Medical and Agricultural Laboralory and Research Center Public Company Limited (AMARC)

361 Soi Ladpran 122, Ladprao Road, TEl 07:516-2422

Phlabphla, Wang Thonglang, Bangkek 10310 FAX 02-516-6949
FM-CL-d ey O
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CALIBRATION 0152
REPORT OF CALIBRATION Page 20f3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Results of Calibration
Resolution : 031 °C
1. Reporting of Temperature
Calibration uucr uuc* Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) | setting (°C)|reading (°C}| #1 #2 #3 #4 #5 46 w7 #8 | #gR + ("C) factor k
20 20.0 20.0 20.06| 19.92 | 19.96 | 19.89 | 19.93 | 20.08| 19.97 | 18.79 | 19.86 0.42 2.00
2. Characterization results
Calibration point (°C} Stability + (°C}) Uniformity {°C) Overall variation (°C)
20 0.32 0.37 0.85

Notes
- UUC* = Unit Under Calibration }

CONTACT@AMARC.CO.TH
WWW AMARC.CO.TH
Elfechva Dzt 1510:21

361 Sai Ladprao 122, Ladprao Road, TEL 02:516-2422

Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-0%8 Rev 09
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CAUBRATION D152
REPORT OF CALIBRATION Page 30of3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Results of Calibration
Notes
= . 5 2 #4
1. Sensor installation locations
1.1 All sensors at any corners or walls should be positioned
]
5cm (a x b x ¢) from the wall. Oha r3
L
1.2 The reference sensor is preferably located of the geometric cente #e8q
.
of the chamber. H " 8% 5
U
2. Interior dimensions approx of chamber - !
#5 w2 _J#7T o
W= 60 cm;D= 56 cm;H-= 146 cm /CI
3. Alrvalveor fresh air level  : Off = - {5
a
4. Fanlevel : Open W
5. The quoted uncertainty includes” Stability of chamber and loading effeT‘;t Eigure: Example of sensor
in chamber at 20% of uniformity *. I installation Positions

6. Uniformity - the maximum difference of measured temperatures at arjny 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 témperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum m‘easured temperatures throughout observation time.

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

10. Calibratian results without adjustment. 1

The result of U is stated a3 the stand: v ol Iiplied by the coverage factor k. which od a normal distribution corresponds
to a coveraga prohability of approximately 95%. The standard uncestalnty of messurement has baen deternined in sceordsnes with UEAS M2003

- End of Repart - f}mﬂ—"

361 Soi Ladprao 122, Ladprao Road, TEL 0%-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX D2-515-6949 WWW.I_KMARC.CO.TH
FM-CL-018 Rey 09 Elfective Date 15/10/21



BOD INCUBATOR
Model : TC445S

Serial No. : 0223/007275



S K SALES AND SERVICE CO.LTD

194/56, 194 /57 Thakham Rd. Samae Dam ’f//'__-—_—\"‘\“-}? -
Bang Khun Thian Bangkok 10150 KR i\ 8
Tel. : 02.417-2144 Fax : 02-417-2155 v P e
Certificate of Calibration
Reference No. C03180/2309-025 Cerlificate No. : $2309-3014
Customer ©  Easlern Thai Consulling 1992 Co. Ltd Page 1 of 2

683 Moo 11, Sukhaphiban 8, Tambol Nongkham,
:  Siracha District, Chonburi 20230, Thailand

Equipment :  Incubator
Manufaclurer :  Lovibond
Model : TC4458
Serial No. : 0223/007275
ID No ¥ =
Received Dale 15 Seplember 2023
Calibrated Date : 16 Seplember 2023
Issued Date : 18 Seplember 2023
Environment
Minimum Value Maxim.um Value
Ambient Temperalure ( °C ) 275 28.1
Relative Humidity (% RH) T e o I
AC Line Voltage (VAC) J | 224 o T a2 |
Place Of Calibralion 1 Production Line
Calibrated by : Mr. Teerasak Chaiyaporn

a

Calibralion Method
In-house method : SK-WI-23 base on Thai Laboralory Accredilation Scheme Publication Reference G-20

Condilion of this result of calibralion
1, Reference standard instrument

rurmen Serial No, Cerlificaie No Due Daie
1) Dala acquisition/Switch unil MY44047397 L2305-268 4 November 2023
2) Multiplexer Module MY41106123 L2305-268 4 November 2023

2. This result of calibration was found accurate as shown on date and place of calibration only
3. This certilicate can be traceable to International System of Unit :
- Through Thailand Institule of Scientific And Technological Research (TISTR)

T —
S, e

Approved by . //'_/""'
—-

./lfIJMr.Suphachai Saksri 0O Mr.Phayak Toolit O Miss Tantaraporn Pettong

The reported uncerlainty is based on a standard uncertainty multiplied by @ converage factor k = 2.0 ,providing
a level of conlidence level of approximately 95 % T I,

This cenificale may not be reproduced other than in lull excepl wilh Ui prior wiillen approval of (he $ K Sales And Service Company i

Cerlificale No. : S2309-3014 Page 2 of 2

Tabte1 General Information

[forking Area ( W*L*H) 60 *56 *145 cm
Fresh Air OFF

Table2 Chamber Perfomance

Setting Average Indicating Measured Measured Qverall
Temperature Temperature Stability Uniformity Variation
(’c) (‘c) (+c) (’c) o)
20.0 20.0 0.37 0.64 0.98

Table3 Temperalure Distribution

Setting Average Standard Reading ( C ) Uncertainty
Temperature (£°C)
(°c) No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.8
20.0 19,52 | 19.40 | 19.70 | 19.43 | 19.33 | 19.39 | 19.45 | 19.58 | 19.67 0.55

Resoluon: 0.1 (C)

* Probe No. 9 is Reference Probe

i o Y

e}

Noles : 1. The temperalure slabllity Is he one-haft of greatesi maximum difference ol measured lemperalures al any one probe.
2, The lemperalure uniformily [s the maximum difference of measured lemperatures between of any probes and the

measured \lemperalure al lhe relerence localion which are observed a1 same lime

3. Overall varialion is 1he dillerence of i and mini d temperatures throughoul observation lime.

4. The reported unceriainly of measurement were excluded Unlformily and Slabillly

“ £nd of Calibration Report **




GAS CHROMATOGRAPH
Model. : GC-2010 PLUS AF

Serial No. : C12095200986



ZEMC-3379F

Document No.OQR - 1k-((07 - 0123

Operational Qualification Definitions

SHIMADZU GAS CHROMATOGRAPH SYSTEM
GC-2010Plus Series

Operational Qualification

Operational Qualification Report

System Name .
System 1D No Gos CL"*UWE:‘-»-QQ\\ LARE o4/
millgtion Site_ Iasbeumes)  Rogw GCJ1c

The undersigned performer reports that the Operational Qualification Proiocol has becn suceessfully completed for the
system stated above.

» Performer Signalurc [7%( Date

Print Tll_».uh.,;.h\( ?u h\tb fl b / 0% 12023
i

. “ . .
Title 2cV e }-V\‘)\\'{‘\'C"

Company P‘h‘*b ":t.:hhfu (0. lh}

The undersigned reviewer and manager report thal the performer hes completed the Operational Qualification Prolocol
successfully.

) W s Dy
« Reviewer Signawee )0 T Date

7

Print ﬁ:»wonnq Bb‘\‘“‘"uv\‘q‘\m* 16 710 13093
Thile g{f Wi \‘ n{

Cortipany Emskmm _\\Mm Cu\-su\]‘.\-«.? 1942 COL"J-

* Manager Signalure A B Date
Iy
Print ‘\/\mekpm gm\t\n\m\obl 16 7 0% /12023
Title WS

Compuny Em\tw W\m. (wgu\"--m} 1492 Co. \L\[J-

coRY

1-2 Scope
This Operational Qualification shall apply to the equipment installed at the following site.
(Address): g Mo 1t Su\(‘\nmp}h\h TR Nona\"\mn _S‘nac\fm (oo fo110
(Company): EFA‘%"(”\\A W\M\\ (Upf\u\\'\ﬂ A4Ha9 Co.'l_“\ok
L
(Department):

(Installation Sitc); lus ww\ Rogw (C(]1€

(Equipment ID No.): GM C .‘ﬂ'*omiuoru,rk Lot 0« [‘1)

(Product Model Name) GC'QO]D\)\U" ”\DC"ZO; I{)OC‘ZUG

Page 4 of 48

Performer (signature): Cj\"‘ Date: 16/ 07 j 2027
Reviewer (signature): 7 xps Date: (& j %8 1229
Rev. 3.31




Operational Qualification Operational Qualification Record

Operational Qualification

Operational Qualification Record

3. Operational Qualification Record

If the unit is included in the system 1o be inspected, place a cheskmark in the “Applicable” box. If the unit is not
included in the system, place a checkmark in the “Nol Applicable” box. Enter a dingonal line in the Pass/Fail
checkbox for “Not applicable” items

Here, Inspection results are recorded along the procedure of Chapter 4 in Operational Qualification Proiocol

3-1 Gas Chromatograph GC-2010Plus [ Applicable [l Not Applicable

No lter Criteria Results Pass | Fail
Pressurc Verify that the | Monitcred pressure 6 minutes after start 9 & o) KkPa
program f{est pressure 250.0 =2 5.0 kPa 3 -
oy
S E:LE;:‘; [nspection pressure gauge reading & minutes after start 9 85 0 pa L |
nomaally. 250.0 = 20.0 kPa el it g
Flowrate test | Verify the | Septun purge vent measurec Jow ratz _Seplum purge 71/ C
eccuracy  of | 3.0: 1.9mL/min 1.2 mUnin | *
Lhn; fulisfiow : Splip vent
‘urgmgscpmm ,DTDI& of septum purge and <plit vent flow rate values | —t— L mLjmin
P 10 0 3.0mL/min Tolat
16 7 mL/mia
p Spllié "ﬂ"
. 1 L/mi
4 .OYolal of septum purge anc tplil vent flow rute velues e kb 7]/ a
200:220mL/:nin otal e
20l  ml/min
P .. s anc spli Split vert
O7otat of..eplmp purge anc split vent flow rate values A0)  ml/min
3002 28mL/min(Carrier gas:Na) vl
E'foml of septim purze snd splil vent flow rate values | oc
500.z 351L/mnin(Carrier gas:He) - mL/min
Column oven | Verfy the Inspeciion 7 Temp. correclion value -1.0°C
fest I;:C"r“y " oF | sensor displayed valu Temp. sensor reading 5 o.1°C
the  column
01.043.2C 5 3
Bven 5 Correeted temp. value 5 1 .A°C
emperature. Inspection I Temp. comection vaiue - 0.9°C
ngnr displayed valu Temp. sensor reading 147 .2°C m/ a
8 150 +4.2°C Corrected femp. value A RO . A°C |
Inspection temperature | Temp. correction value EC
St displayed veb o
W)ZS‘:; l):; :.‘aycL. Tt Temp. sensor reading 2 24a.t°C
D28004%C Corrected temp. value 2 70 .7°C
Temperalure Verify that the B . - ) 10
program fest  alumn onito ed temperature 6 miriles after start 200 +1°C 2 0 0oC
temperature I nep action temperature réading 8 minutes after start -
9 program 200.0 5:4_7..(: G geo.1°Cl¥ U
operales = - p= -
normatly, JUsing a temperature sensor with 1°C minimum ot
Wisplay increment 200 £3°C Tt
Sensitivity Verify the FID (T Applicable ol
test detector 0 Not Apnlicable) CIsAREA valie Haaq
sensitivity. Calcu ated S value uV-es
Ty it (4961 ) / =
JAMu co-up gas: 12
10,0 x 103 C/g min Calculated 8 1440 x107C/K
10 OMa ce-up gas: He . value
7.00 x 10" C/g min
TCH O Appleable C1oAREA value uV-s
B lAp,F"““hl:] Flowrate at vent ml/min | |
Culeulated S valus — g
{nj, wiit ) Calculated S e _X10°mV"
4,00 < 10'mV - ml/mg min_| value mL/mg

Model Name Ge-2010Pws AT
Component ID L I\BP 04 /9
SeralNumber M) | C 1 ¢ O 94 K 2 0 ¢4 2 ¢
No Itern Criteria Results Puss | Fail
Display. LED | Verify the All LEDs light LED — = o
1 axi disptay and
LED Screen  contrast  adjusiment % Di = jl
ispla; zZl | o
operalion possible. inid
Standard Verify the L, 5
gy Good" displayed as the result of the -
2 poll-disgnostic | status ?nd pell-diagnostic test, | é— 0[ [zl |
51 operation of i (612
all paris.
Firmware Verify the [Version number and build number | Version; % 1utiv ]
ersion check program hre displayed Build No.: 7.1
3 Mt The version No. and build Ne o | Mesions T vohe /1 ]
lmluh‘t-n the conlrolled versian Ver. No BuildNo: 907
anlier,
Temperature Verify that TEMP LED lights green. g1 0
est temperature Displayed Temperature Name) Set value Measured
control is actual values | controller valuc
normal agree lolthc -.E,EE)L (ot =0 UoC KW 0 o0°C
set  values = R !
within =g\ I 5001 56 .0°C Yo y°C
4 +1.0°C O R «=2C 4 7
TTDETL | b |sou°Cc| Roopec| A | Y
O DET2 G g
O AUX3 °C. °C
0O AUX4 o8¢ °C
O- AUX5 &G He
Column inlet Verify the . Pressure gauge 0 1 kPa
pressure test accuracy of I“Sﬁ?“‘“" pressure gauge conection valuce =
the column reading Pressure gange readin YUY kP
inlel pressure. 1.0 3.0kPa = 4E : i C -
Post-correction reading 4 1 kPa
Pressure gauge
Inspection pressure gauge :mn:ctior% va?uc 0.4 tpa
5 E:)»ng Pressure gaupe reading 1 4% 2kPa }‘/ =
200.0: 20 0kPa & — =
Post-carrection reading 1497 Lkea
Pressure gauge a
Inspection pressure gauge x:um:ct.ios vﬁ.u: G dkra
e Pressure pouge reading A AL fkPa
1500 0% 35 0kPa - - :
Post-correction reading | 4 @4 7 kPa
Performer (signalure): (jL' Date: 1( 4 07 ;9029

Reviewer (signature): vl g Date: ' / ¢ I&L}

Pape 20 of 48

& e lf il = W RS v' Rev. 3.31
kA _z Ly

Parformer (signature):

Cj\/‘* Date:

\(, ; 01 g Zo24

Reviewer _(signature):

r‘.-.?J" ﬂw?on' Date: Iy

B
I s

Rev. 3.31

I
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Operational Qualification

Operational Qualification Record

3-2  AOC-20i Auto Injector

I3 Applicable O Not Applicable

8 Swgle O Dual sysiem, main wj |
Model Name AQC-201
Compunent [D
Serial No, (S/N) C 1 9 ,l QK L( ,1 O r& o q
No, Ttiem Cri!‘eria Results L
i Display, [.LED | Verify the display and LED | All LEDs light, excepl decimal point / y
test aperalion, =
5 ROM , RAM | Verify thal ROM ond RAM | Display shows "000" Display: OOO / e
self diagnasi memory operates nonmally, .
1<|m!warc Verify the Version numbar is displayed, Version o /¢
3 version check | program No. ,L/( -
version The version number matches the Controled % 216 -
contralled version number. Ver. No.
Basic Verify that the auto | Sample injected into the GC and GC e
4 operation test | injector basic operation is | operation slarts e ’// L
correct
{@ Not Applicable O Dual system. sub injector
Mode!l Name AQC-201
Component (D
Scrial No. (8/N)
[\ ltem Criteria Results e | fab
\ Display, LED | Verify the display and LED |All LEDs light, except decimal point P ]
test operation. =
b ROM . RAM | Verify that ROM and RAM |Display shows "000" Display:
il sell diapnosis _| memory operates nornnuly.
Firmware Verily the | Version number is displayed Version No
3 version check | p — = 1]
i version The version number matches the Conltroled
contiolled version number. Ver. No.
Buasic Verify that he auio injector |Sample No L transferred to the main
operation lest | basic operation is correel injector, sample No. 2 iransferred to the :
4 sub-injeclor. s i
Sub-injector injects  into  the  GC P
simullaneously with the main AOC. -~

Operational Qualification

Operational Qualification Record

3-3  AOC-20s Auto Sampler

[T Applicable 1 Not Applicable

Reviewer (signature):

Performer (signature):

J\"“ Date: o

;O g 202?

‘"17; e Date: !’/

Page 22 of 48

" Rev. 3.31

Model Name AOC-20s
Component ID L
Serinl No. (S/N) | 2 4 9 5 A ¢ & 0
No. ltem Criteria Results P | Fail
Initial Vrily that the auto sampler basic | LED lights green, not red. /[_A/ =
1 operation test | operation is correct |
Firmwaze Verify the Version number is displayed. Version No. b6 V{ »
2 Nersion dheek L e The version number matches the Conlroled o U i
i trolled varsion number. Ver. No.
g lw . 0% 1 202
Performer (signature): (j { Date \6 /
T .Y '3 2o8%
Reviewer (signature): (87 L i Date: ! i
8
Rev. 3.31 Page 23 of 4




Hot Air Oven
Model. : UM 400

Serial No. : 900982



NSC-TISI-TIS17025
CAUBRATION 0152

Page 10of 3
23-018635
23-07651-001

R
AMARGC | s <
R Se—"
el
CERTIFICATE OF CALIBRATION
Certificate No. :

Sample Code -

Customer EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 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 ID No. - LABE17/1

Date of Receipt = 21February 2023 Date of Calibration 21 February 2023

Condition of Calibration

1. Environment 11 Ambient temperature Maximum 312 °c Minimum 287 °C

1.2 Relative humidity Maximum 502 % Minimum 401 %
1.3 Line voltage supplied Maximum 223.9 VAC Minimum 221.5 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data acquisition with sensor 1.B-DA-12 (RTD-158 to RTD-166) 22-040312 02 May 2023

(RTD-P{100)
4. This certificate is traceable to the international system of unit (Sl 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

1 —

Calibrated by Mr. Sarawoot Thammo Approved by (Mr. Semchai Neampunt)
Scientist . Sigred for Director

Issue date 24 February 2023 fr=s . ;

The ies are lor a d ility of i 95% \-;-.-- — —_—

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

This Certilicate is issued In with the i of
y and its ifity 10 ized natlonal and to the unit of
reproduced ather than in full except with the prior written approval of the Asia Medical and Agriculiural Laboratory and Research Center Public Company Limited (AMARC)

ding national ds laboratory This

realized al tha

granted by the Thai Laboratory Accreditallon scheme which has assessed the measurement capability of Lhe
may not be

TEL 02-515:2422
FAX 02-516-6949
v 01

361 Soi Ladprao 122. Ladots Foan,

Phlabphla, Wang Thonglang, Bangkcok 10310
FM-CL-T1

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

AMARC

Results of Calibration

Resolution B

1. Reporting of Temperature

ASIA MEDICAL
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

01 °C

AND
L

REPORT OF CALIBRATION

Certificete No. :

L Vi,

—

e,
oW

A

3 THAILAND

N
il

1§

ol

o

TN

“rely

J

NSC-TISI-TI517025
CALIBRATION 0152

Page 2of 3
23-018635

Sample Code : 23-07651-001

Calibration vuc- uuc* Measured temperature at each positions (°C) Uncertainty Coverage
point (°C) |setting {°C)|reading (°C}f #1 #2 #3 #4 #5 L1:] #7 28 | #9™ + (°C) factor k
85 85.0 85.0 85.18 | 85.04 | B4.62 | 84.82 | 85.03 | 85.04 | 85.00 | 84.96 | 85.08 0.25 2.00

2. Characterization results

Calibration point (°C)

Stability + (°C)

Uniformity (°C}

Overall variation (°C)

85

0.07

0.49

0.68

Notes
- UUC* = Unit Under Calibration

261 Sol Ladprao 122, Ledprac Road,

Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

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

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21
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CALIBRATION 0152
REPORT OF CALIBRATION Page 3of3
Certificate No. : 23-018635
Sample Code - 23-07651-001
Results of Calibration
Motes 1/
1. Sensor installation locations 52 iy
1.1 All sensors at any corners or walls should be positioned
5 cm {a x b x ¢) from the wall. %51 na3°
- Mr [ Coarmitris comvens
1.2 The reference sensor is preferably located of the geometric center r9g
of the chamber. H e :g 8,
2. Interior dimensions approx of chamber - !
NS _wr _ #7
W= 40 om:D= 28 em;H=239 cm 7 cf D
o(l’/
3. Airvalve or fresh air level : Off F .1;
3
4. Fanlevel ; Open "_—'V'Y—P
5. The quoted uncertainty includes" Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity *. installation 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 terperatures at any one sensor.

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

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

10. Calibration results without adjustment.

The result iinty of U is staled as the standard of iplied by the coverage faclos k. which for a normal distribution corrasponds
108 e srobibility of i 5% The standard inty of has beer ¢ ined in d: with UKAS M30D3.

= End of Report -

36 Scl Lacpras 122, Ladprso Road, TEL 02-515-2422 CONTACT@AMARC, CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev 09 Effective Date 15/10/21



LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560



QUALITY CALIBRATION CO.,LTD. &,
235 Petchkasem 63/2 Road, Laksong, Bangkee, Bengkok 10160 Mg
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 4{\’/?\3 _
‘www.qcalibration.com et T
'CALMRATION 01049
CERTIFICATE No : 23T10864 PAGE:10F2

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

4

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.
683 MOO 11, SUKHAPIBAN 8 ROAD, NONGKHAM,

SRIRACHA, CHONBURI 20230

CHARUKIT L.

09-Nov-38

|

ONGQQI( I

09-Nov-23

02-Nov-23

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

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

CERTIFICATENo : 2

EQUIPMENT
MANUFACTURER
MODEL

ID No
RESOLUTION
RECEIVED DATE

3T10864

AMBIENT TEMPERATURE

PAGE:20F2
Calibration Report
LIQUID IN GLASS THERMOMETER
PRECISION
0°CTO 100°C
LABE 16/1 SERIAL NUMBER H 43560
0.1°C TYPE ] TOTAL IMMERSION
02-Nov-23 CALIBRATION DATE 2 09-Nov-23
23°Ct3°C RELATIVE HUMIDITY H 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

ITS-90.

N

INSTRUMENT
1) STANDARD THERMOMETER

2) SPRT PROBE

3) PRECISION BATH
4) PRECISION BATH
5) PRECISION BATH

o

- THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:19
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE C:

.- REFERENCE STANDARD INSTRUMENTS :-

MODEL SERIAL No
1502 77964
5614 636626
7320 A21105

CTR-40 ABB155
6045 3C023

- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

CERTIFICATE No
2373927
23T3927
22T13199
22T13198
22T13200

92 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
ONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

D ATE
08-Mar-24
08-Mar-24
14-Dec-23
09-Dec-23
19-Dec-23

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
- THIS RESULT EXCLUDE LONG. TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT

(%) &°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

COVERAGE FACTOR k

=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

O

ON A STANDARD UNCERTAINTY MULTIPLIED BY A

F-GO1D REV



LIQUID IN GLASS THERMOMETER
Model : Total immersion

Serial No. : 43560



For  Tay i
SR RN SC-TISITIS 17075
CALIBRATION 0061

Calibration Certificate

Certificate No.: 2300368-003-01
Client name: EASTERN THAI CONSULTIONG 1992 CO., LTD.
Address: 683 Moo 11, Sukhapibarn 8 Rd.,

Nongkham, Sriracha, Chonburi 20230

Pagalof 3

Equipment: Liquid-in-Glass Thermometer

Manufacturer: Precision

Model / Type: Total Immersion

Serial No.: 43560

1D Neo.: LABE 16/1

Order No.: 2300368

Operation No.: 2300368-001

Date of Receipt: 7 Mavember 2022

Date of Calibration: 15 November 2022

Calibrated by MrNuttapot Niyomchat  Approved by /%/
Specialist ( Mr.Pheraphat Tuanjit )

| Divl of Callbration Laboratory

Date of Issue: 18 November 2022 Responsible for the Technical Managemant T

( ( s
The uncertainties are for a confidence probability of approximately 95 %. e R. JJ1

This Cartificate is Issued in accordance with the condlions of accreditation granted by the Thai l.aboratory=Rtcreditatian Scifme
which has assessed the measurement capabiiity of the laboratory and fis raceabillty to recognized national standards and to the
unlts of lized at the corresponding national dards laboratory. This certificate may not be reproduced other than

in full except with the prior written approval of the Natlonal Food Institute.

F-CS-009 Revisian: 04 Date: 20-04-65

Ve,

3
K

e,
e
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i | ﬂ ..J!JIIJ';'II e = I B
1 & =y ,",‘d:::\n'\“\
BT 098
- -
Calibration Report
Certificata No.: 2300368-001-01
Equipment: Liquid-in-Glass Thermometer Type Total Immersjon
Range: 1901010 °C Resoivion: 0.1 °C
ID No.:  LABE 16/1 Serial Mo.: 43560
Manufacturer; Precision
Date of Calibration: 15 November 2022 Paga 2073
Loczation: Temperature Calibration Laboratory, Nat.rnal Food Institute
Environment Condition: Ambient Temperature 23 °C £ 3 °C.

Relative Humidity 55 % =15 %.

Condition of this results of Calibration:
1. Calibration Methed : - In-house method : W-TE-015 based on AST*Y £77-07
- The Calibration is determined by comparing »th a known temperature
from a standard resistance thesmometer.
- The temperature Scale in use at this laboratury is the 1ntemnational
Temperature Scale of 1990 { IT5-90 ).
2, Reference Standard Instrument @
Instrument Mode) Serial No. |Certificate No.| Due Date | Through
BLACK STACK THERMOMETER 1560/2560 | A3925B/A39719
Platinum Resistance Thermometer {PRT) 5615 808926
Support Equipment : - Ice point Unit, 1D No.: aoa. 614,21
- Low Temperature Bath (Desp Well Compact Eath), Model: 7381, 5/N: B53496.
- Low Temperature Bath (Deep Well Compact Bath), Model: 7341, S/N: ASAQB4.
- High Temperature Bath (Deep Well Compact Bath), Model: 6331, S/N: ASAD87.
3. This certificate Is traceable to International System of Units (SI Units’
4. This certificate was certified only for the instrument we calibrated.
5. This resuit of callbration was found accurate as shown on date ancl oiace of callbration only.
6. Condition of Calibrated tern : Good
7. Resuit of Calibration without adjustment D After adjumndﬁ"f::" Y e W e

PSL-T 0674/65| 7-Jun-23 TISTR

F-C5-0:2 Revislon: 04 Date: 26-04-65
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Calibration Report
Certificate No.: 2300368-001-01
Equipment: Liquid-in-Glass Thermometer Type: Totzat Immersion

Range: -l9to 1011 °C Resolution: 0.1 °C

IDNo.:  LABE 1&/1 Serial Mo.: 43560

Manufacturer:  Precislon
Date of Calibration: 15 November 2022

NEC-TI51.715 17025
CALIBRATION no 1

Pagedof 3

Calibration point: 3.0, 25.0and 50.0 °C
Callbration result:

Reporting of ice-point or reference point

UUCT Reading Ympers:":;;:g point| COFTECtion Value Uncertainty
{’c) cc) °C) = (°c)
0.0 4.0032 a.0 0.091
Reporting of temperature calibration point
UUC* Reading Standard Correction Value Uncerainty
o) Temperature (°C) c) £ (°C)
250 24,9990 0.0 0.088
50.0 49,9943 0.0 0.088
Note.

- DUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multipfied bycﬁwamfacmr k=2

providing a level of confidence of approximately 95 %.

ememaene B =ereeee

L

F-C5-012 Revision: 01 Date: 20-04-65




LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560



QUALITY CALIBRATION CO.,LTD. o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 g_
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 %

www.qcalibration.com
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NSC-TISI-TIS 17025
“CALIRRATION 0049

CERTIFICATE No : 23T10864
REFERENCE No : 71117-1

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No
RESOLUTICN

TYPE

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

PRECISION
0°CTO100°C

43560

LABE 16/1

8.1°C

TOTAL IMMERSION

USED ITEM

CHARUKIT L.

LIQUID IN GLASS THERMOMETER

EASTERN THAI CONSULTING 1992 CO., LTD.
683 MOO 11, SUKHAPIBAN 8 ROAD, NONGKHAM,
SRIRACHA, CHONBURI 20230

09-Nov-2

|

NGS{‘( I

09-Nov-23

02-Nov-23

= ‘*:9.;5”1

PAGE:10F2

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 805-4584
www.qcalibration.com

CERTIFICATE No : 23T10864

EQUIPMENT
MANUFACTURER
MODEL

ID No
RESOLUTION
RECEIVED DATE

AMBIENT TEMPERATURE :

Calibration Report

LIQUID IN GLASS THERMOMETER

PRECISION
0°CTO 100°C
LABE 16/1
0.1°C
02-Nov-23
23°Ct3°C

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE:20F2

SERIAL NUMBER H 43560

TYPE i TOTAL IMMERSION
CALIBRATION DATE : 09-Nov-23
RELATIVE HUMIDITY H 50 %RH + 20 %RH

- THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE

THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

1TS-90.

[

INSTRUMENT
1) STANDARD THERMOMETER

2) SPRT PROBE

3) PRECISION BATH
4) PRECISION BATH
5) PRECISION BATH

Yo

REFERENCE STANDARD INSTRUMENTS :-

MODEL
1502
3614
7320

CTR-40
6045

- NATIONAL INSTITUTE OF METROLOGY (THAILAND).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

SERIAL No

77964

636626

A21105
ABB155
3co23

CERTIFICATE No
2313927
2373927
22T13199

2IT13198
2IT13200

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

DUE DATE
08-Mar-24
08-Mar-24
14-Dec-23
09-Dee-23
19-Dec-23

STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM OF
°C) °0) {mm) TEMPERATURE MEASUREMENT
0 (°C)
0.009 0.0 60 0.0090 N/A 6.26
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 29.3 026

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-G01

O0REV 03

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

F-G0i0 REV



pH Meter
Model. : SevenCompact S220

Serial No. : B448305208
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NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10of3
Certificate No. 23-011524

Sample Code 23-04833-001

EASTERN THA! CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

Customer

Location of Calibration
(Calibration Laboratory)

Equipment :  pH Meter

Manufacturer : METTLER TOLEDO Model :  SevenCompact 5220
Serial No. . B448305208 1D No. : LABEM/4

Date of Receipt . 01February 2023 Date of Calibration 01 February 2023

Condition of Calibration

1. Environment
1.1 Ambient temperature : 25,0 + 25 °C 12 Relative humidity : 550 % t 150 %

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

3. Reference standard / Certified reference material

Instrument 1D No. Certificate No. Due Date

3.1 Voltage Calibrator LB-AMC-01 22€3240 08 Octaber 2023
3.2 Digital Thermometer LB-TH-33 22-107027 02 October 2023
Certified Reference Material Lot. No. Ref No. Expire Date

3.3 Buffer Solution pH  4.008 838357 PH216.L5 15 September 2024
3.4 Buffer SolutionpH  6.985 838358 PH107.L5 15 Seprember 2023
3.5 Buiffer Solution pH  10.008 838359 PH220.LS 15 September 2023

4. This certificate is traceable to the international systemn of unit (SI Unit).
4. Instrument No. 3.1 through Technology Promotion Association (Thailand-Japan).
4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No. 3.3 and No. 3.5 traceable to CPA chem (through primary measurement method-Harned ce'l using calibrated
thermometer, barometer, and Ranovoltmeter Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
4.4 Buffer Solution No. 3.4 traceable to CPA chem (BIM RefN HI-27 LotN 04.06.2021 ; BIM RefN HI-28 LotN 28.05.2021 ; BIM RefN HI-
27 LotN 04.06.2021 ; BIM RefN HI-28 LotN 28.05.2021 Accredited laboratory {SO/IEC 17025 and ISO/IEC 17034).
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal

Calibrated by Mr.Anupong Lakawin Approved by

Scientist P
Issue date 03 February 2023 {
The inties are for a confi ility of imately 95%

The calibration result is applied only to the above calibraled item and was tound accurate as shown on date and place of calibration only

ion granled by the Thai Laboratary Accredilation scheme which has assessed the measurement capahility of Lthe

This Cerlificale is issued in with the itions of
dards and to the unit of measurement realized at the corresponding natianal standards (aboratory This certiflicate may nat be

v and its ility Lo ized national
seproduced other than 1n full except with the prior written approval of the Asia Medical and Agricultural Laboralery and Research Center Public Company Limiled (AMARC)

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

361 Sol Ladprac 122, Ladprao Road, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkaok 10310 FAX 02-516-6948
FM-CLT1A Rev 01

AMARC

Equipment
Manufacturer
Serial No.

Range

Results of Calibration

ASIA MEDICAL AND
AGRIC
AND

ULTURAL LABORATORY
RESEARCH CENTER

REPORT OF CALIBRATION

pH Meter
METTLER TOLEDO
8448305208

-2.000 pH to 20,000 pH; +2000.0 mV; -5.0°C to 130.0°C

Part 1. DC Voltage measurement

Resolution
Model
ID No.

Certificate No. :

Sample Code :

NSCTIS)-TIS17025
CALIBRATION 0152

Page 2of 3
23-0M1524
23-04833-001

0.01pH : 0.1 mV ; 0.1°C

SevenCompact $220
LABE 11/4

pH Meter Serial No. B448305208
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor

pH mV mv pH mY k

o 414.113 414.0 0.00 + 0.083 2.00
4 177.477 1775 4.00 + 0.083 2.00
7 0.000 041 7.00 + 0.083 2.00
10 -177.477 -178.3 10.00 + 0.083 2.00
14 -114.113 -413.8 14.00 + 0.083 2.00

Part 2. Performance of Electrode system

Electrode Manufacturer

Electrode Serial No.

METTLER TOLEDO
2365921

Madel!

InLab Expert Pro-ISM

Three-Point Calibration at pH4 and pH7 Percent Slope : 99.6 , at pH7 and pH10 Percent Slope : 98.4

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH my pH pH k
4,008 4.01 184.2 0.002 + 0.0M 2.00
6.985 6.99 89 0.005 + 0.010 2.00
10.008 10.01 -166.8 0.002 + 0.010 2.00

The casull xpalehi

COMesnoneis ta 4 s

= probability of apamximarely $5% The standard uncerntainty of measuremant has been delerimnsd i accordance with UKAS MI003

e iy of measuterient L is stated 3s he standard uncariainty of measurement routtplier) by i eoweiage facior k. which {or 2 normal distibatson

o

— —
361 Soi Ladpran 122, Ladprao Road, TEl, 02:516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CQ.TH
Fh CL.OT8 Rev DY Effichive Datg 15N




ASIA MEDICAL AND

AMARC

AND RESEARCH CENTER

REPORT OF CALIBRATION

Equipment

Thermometer readout

Manufacturer :  METTLER TOLEDO
Serial No. : B448305208
Resolution : 01 °c
Thermometer sensor

Manufacturer METTLER TOLEDQ
Serial No. : 2365921

Condition of Calibration

1. Environment 11 Ambient temperature
1.2 Refative humidity

2. Calibration method

AGRICULTURAL LABORATORY

PH Meter (Digital Thermometer with sensor)

Sy,
N, e

.

A

NSC-TISI-TIS17025
CALIBRATION 0152
Page 30of3

Certificate No. ; 23-01524

Sample Code : 23-04833-001
Model :  SevenCompact $220
1D No. : LABE11/4
Range : 50 °Cto 130.0 "¢
Model InLab Expert Pro-ISM
1D No. N/A
230 °C : 3.0 °C
550 % t 50 %

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

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

controlled temperature.

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

3. Reference standard instrument
Instrument Mode! ID. No. Certificate No. Due date
3. Platinum Resistance Thermometer PT-100 RTD-90 22-107027 02 Octaber 2023
3.2 Thermometer Readout GT-N LB-TH-33 22-107027 02 October 2023

&

This certificate is traceable to the international system of unit (S! Unit).

Asia Medical and Agricultural Laboratory and Research Center Public Compa-y Limited (Accreditation Under TLAS Laboratary

Calibration No.0152)

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

6. Condition of Calibration itern + Normal

Results of Calibration

Calibration Average of Unit under calibration Expanded
i . — . R Coverage factor
point standard reading | Immersion depth | Averagereading ! Correction value uncertainty «

°c °c mm °c °c °c

25 25.002 120 25.0 + 0.002 + 0.3 2.00
Notes
- Calibration results without adjustment
The resiil expandecd uncerlinly of measurement Uis stated as the stanuard y of by ihe coveragn factar b which far a normal distribulicn < or iesponds
& eaverage prabability ol aopioamately 95 The standard of me: has beern din J e with LKAS MQ03

- End of report -

361 Soi Ladprac 122, Ladprao Road,

Phlabphla. Wang Thonglang, Bangkok 10310
FM-CL.08

TEL 02-516-2422
FAX 02-516-6949
Rev Q%

CONTACTEAMARC.CO.TH
WWW.AMARC.CO.TH
Flfective Nate 1510721



STANDARD WEIGHT 50 g



AMARC|

Certificate No.

Sample Code B

Customer

Location of Calibration

Equipment

Manufacturer

Class

Serial No.

ID No.

Date of Receipt

Date of Calibration

Calibrated by Mr. Somwang Sangdee
Scientist

Issue date 31 May 2022

The inties are for a confid billty of approximately 95%.

ASIA MEDECAL AND.

AGRICULTURAL LABORATORY

AND RESEARCH CENTER

22-052238
22-19150-003

Wiy
R

A

NSC-TISI-TISI7025
CALIBRATION 0152

Page 1 of3

CERTIFICATE OF CALIBRATION

: EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230

. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

. Standard Weight 50 g

: METTLER TOLEDO

:F1

: N/A

: LABE 10/1

: 18 May 2022

: 30 May 2022

Approved by

( Mr. Somchai Neampunt)

Signed for Director

The calibration result is applled only to the abave callbrated item and was found accurste as shown on date and place of calibration only.

This Certifi is issued in d: with the diti of
of the lab y and ils bitity to netional
national dard: y- This may not be rep

Laboratory and Research Center Public Company Limited {AMARC).

granted by the Thal Laberatory Accreditation scheme which has assessed the

realized at the

dards and 10 the unit of
d other than in full except with the prior writien approval of the Asla Medical and Agricultural

361 Soi Ladipran 122, Ladprao Road,

kok 10310
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Sample Code :  22-19150-003
Equipment : Standard Weight 50 g
Manufacturer : METTLER TOLEDO
Class F1
Serial No. : N/A
ID No. : LABE 10/1
Result of Calibration : ® Without adjustment 5 O»\m .

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (ter) Of 20°C, the

conventional mass is the mass of a reference weight of & density {p.) of 8000 kg.m?which it balances in air of a reference

density (pg) of 1.2 kg.m™®
. Description * Deviation | Conventional | Expanded i Maximum ID No.
1 i |
1 ] 4
| ) i -
! | Mass | Uncertainty ' Permissible Error
! | | . | .’
(mg) H ) (mg} - ! +(mg) |
| i
H ' - i
50 g | -0.324 49.999676 g | 0.10 H 0.30 ! LABE 10/1
] 1 |
The result inty of U is stated as the standard inty of iplied by the factor k =2.0, which fara
normal distributi dstoa ility of app ly 85%. The standard inty of has been din
with UKAS M3003
_Séz\w} g
s e, o
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. :  22-052238 Page 3 of3
Sample Code 1 22-19150-003
REPORT OF CALIBRATION
.'C'ondi;i"on of Calibration" ° a1l
1. Ambient Conditions : Temperature 20 °C t 1.5°C, Relative humidity 5%  10% and air density 1.20 kg/m®
2. Calibration Method : Direct comparison weighing according to O ML R111-1: 2004(E)
3. Reference standard instrument
Instrument Class ID No. Certificate No. Due Date
1) Standard Weight 1 mg to1kg E2 LB-WE-79 21-079366 22 September 2022

4. This certlfication 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

Iﬁ. Description of Calibrated Item : 3

[ Type and Nominal Value :
Shape :
Material :
Case:

Comments :

Standard Weight 50 g
Cylindrical weight with knob
Stainless steel

Wooden Box

Rezalibration

- End of Report -
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STANDARD WEIGHT 100 g
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CALIBRATION 0152
Certificate No. : 22-052239 Page 1 of3
Sample Code : 2219150-004
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

(Calibration Laboratory)
Equipment . Standard Weight 100 g
Manufacturer : N/A
Class : N/A
Serial No. : N/A
ID No. : LABE 10/2
Date of Receipt - 18 May 2022
Date of Calibration : 30 May 2022

LAy,
Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Neampunt )
Scientist Signed for Director

Issue date 31 May 2022
The inties are for a i bability of i ly 95%.
The calibration result is applied anly 10 the above calibrated item and was found accurate as shown on date and place of calibration only,

with the conditions of accreditation granted by the Thai Laboratary Accreditation scheme which has assessed the

This C is issued in d
of the lab y and its bility 1o ized national dards and to the unit of reslized at the di
national d y. This may not be reproduced other than In full except with the prior written approval of the Asla Medical and Agricullural
Labaratory and Reseasch Canter Public Company Limited (AMARC).
361 Soi Ladprao 122, Ladpro Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.05 Eifectiva Date. 15/10/21
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CAUBRATION 0152

Cerntificate No. :  22-052239 Page 2 of3
Sample Code : 22-19150-004

REPORT OF CALIBRATION

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class N/A

Serial No. : N/A

D No. : LABE 10/2

Result of Calibration: -~ © Wihot adsiment | : s

Gonventlonal 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 (pe) of 8000 kg.mwhich it balances in air of a reference

density (po) of 1.2 kg.m™
Description | Deviation t Conventional Expanded i Maximum [ ID No.
| ! I
| | Mass | Uncertainty Permissible Error
i | | i
! (mg) I | (ma) ‘l +(mg) :
I i 1
100 g -017 } 99.999829 g . 0.16 ! 0.50 . LABE 10/2
The result ded inty of U is stated as the d inty of diiplied by the factor k =2.0, whichfora
normat distributi dstoa - of ly 85%. The standard uncartainty of has been ined In o
with UKAS M3003
ot
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FM-CL-084 Rev.03 Effective Date. 15/10/21
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NSC-TISI-TIS17025
CAUBRATION 0152
Certificate No. : 22-052239 Page 3 of3
Sample Code : 22-19150-004
Conditmn uf Caﬁhration
1. Ambient Conditions : Temperature 20°C£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
|nstrument Class 1B No, Certificate No. Due Date
1) Standard Weight 1 mg to 1kg E2 LB-WE-7€ 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 Publ ¢ Company Limited

( Instrument number 1).

5. Condition of Calibration item: Normal

6. Description of Calibrated ltem:
Type and Nominal Value : Standard Weight 100 g
Shape : Cylindrical weight with knob
Material : Stainless steel
Case: Wooden Box
Comments : Racal bration
- End of Report - i
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STANDARD WEIGHT 50 g



ASIA MEDICAL AND
AGRICULTURAL ATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. s 22-052237 Page 1 of3
Sample Code :  22-19150-002
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 : N/A

Class : N/A

Serial No. : N/A

iD 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 )

5lgned for Dlrector .

Scientist
Issue date 31 May 2022 ﬂ_@ :-\ I\ \!
The inties ara for a confid: bility of i ly 95%.

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

diti ditation granted by the Thai Laboratory Accreditation scheme which has sssessed the
dards and Lo the unit of measurement realized at the corresponding

| of the Asia Medical and Agricultural

of
to ized national

This Certifi is issued in with the
measurement capability ol the laboratory and s
national standards laboratory. This certificate may not be reproduced other than in full except with the prior wrilten approval

Laboratory and Research Center Public Company Limited (AMARC).

361 Sol Ladisran 122, Ledprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thongl: kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.05 Effective Date. 15/10/21
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CAUBRATION 0152

Certificate No. . 22-052237 Page 2 of 3

Sample Code 22-19150-002

REPORT OF CALIBRATION

Equipment : Standard Weight 50 g

Manufacturer : N/A

Class ‘N/A

Serial No. : N/A

D No. : LABE 10/4

Result of Calibration : @ Withoot adjustment O Adjsment

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 welght of a density (p.e) of 8000 kg.m? which it balances in air of a reference

density (po) of 1.2 kg.m™

Description * Deviation i Conventional Expanded . Maximum ID No.
? Mass ! Uncertainty ! Permissible Error i
i (mg) | | (mg) Jl +(mg)
50 g -0 ;l 49.999889 g i 0.10 0.30 ; LABE 10/4
The result d inty of U Is stated as the dard of hiplied by the lactor k =2.0, which fora
normal by dsioa ility of approxi; ly 95%. The dard uncertainty of has been ined in

with UKAS M3003

CERN

361 Soi Lacipeas 122, Lodprao Road, TEL 02-516-2422 CONTACTEAMARC.CO.TH
Phlabphta, Wang Thonglang, Bangkak 10310 FAX 02-516-6949 WWW.AMARC.CO,TH
Rev.03 Effective Date. 15/10/21

FM-CL-064




AMARC|

ASIA MEDICAL AND
AGRICULTURAL LABORATOR'
AND AESEARCH CENTER

Certificate No. 22-052237
Sample Code :  22-19150-002

oo Glbrato,

Instrument

1. Ambient Conditions : Temperature 20 °C # 1.5°C, Rel
2. Calibration Method : WI-CL-007 base on OIML R 111-1 : 2004(E)

3. Reference standard instrument

1) Standard Weight 1 mg to 1 kg

Class

1D No.,

E2

4. This certification is traceable to the International System of Unit reaintained at : -
( Instrument number 1).

Asia Medical and Agricultural Laboratory and Research Center Publi= Company Limited

ative humidity 50% £ 10% and air density 1.18 kg/m?

i
NSC-TISI-TIS17025
CALIBRATION 0152
Page 3 of3

Due Date

22 September 2022

Cettificate No.
LB-WE-79 21-079366
5. Condition of Calibration item: Normal
6. Description of Calibratad ftem :
Type and Nominal Value : Standard Weight 50 g
Shape : Cylindrical weight with knob
Matarial : Stainless steel
Case : Weoden Box
Comments : Recaliaration
- End of Repeort -
361 Sol Ladpran 122, Ladpeao Road,
Phiabphia, Wang Thongt:
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SPECTROPHOTOMETER
Model : PROVE 100

Serial No. : 1613110857



Instrument
Model

PARREGIK

CERTIFICATE OF CALIBRATION

Date of Calibration
Customer Name

Procedure used

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 blank solution
before adjustment.
Check Desired Measured
Solution Wa\gl;r)]gth Absorbance Absorbance (E A-Lor
( Abs.) (Abs.) (Abs.) 2
0.000 445 0.000 + 0.005 0.000 E000
0.000 525 0.000 + 0.005 0.000 Py
0.000 690 0.000 + 0.005 0.000 0.000
CERTIFICATE No. WO0-02514383
M /’::' - ; F“*T\J?’mm
[ | | et
Merck Ltd. Thailand www.merck.co.th " e ¢ | |

19% Flgor, Emporium Tower, 622 Sukhumvit Road
Klongtan, Klongtoey, Bangkok 10110

Tel. : +66 (D) 2667 8000
Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

PARRUK

CERTIFICATE OF CALIBRATION

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 3 0.030 0.497 Yes
690-3 0.985 + 0.040 0.978 Yes
690-4 1.485 + 0.050 1.482 Yes

* Spectroquant 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
- Desired absorbance round cell has been calculated fro
the round cell and is entered as the desired

A

Merck Ltd. Thailand

19 Floor, Emporium Tower, 622 Sukhurmvit Road
Klongtan, Klongtoey, Bangkok 10110

Tel, : +66 (0) 2667 BOOD

Fax ; +66 (0) 2667 B399

Customer Care Center : +66 (D) 2667 8333

www.merck.co.th

1930 and Holmiumaoxide Salution NIST SRM 2034
m the absarbance of the 1 em cell using the path fength of

.935 % 20f4



PARRCK

CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy*

Equipment Nominal value Tolerance limif™ Actual value Result
Holmium Oxide 361.25 nm 360.1 - 362.5 nm 360.8 nm P
Liquid Filter 536.55 nm 5354 - 539.3 nm 536.9 nm P
Hellma 667-UV5 640.55 nm 639.4 - 642.8 nm 640.9 nm P
Photometric Accuracy®

Equipment Wavelength Nominal value Tolerance limit™* Actual value Result
Neutral Density 440 nm 1.079A 1.067-1.091A 1.083 A p
1.00 Abs. 546 nm 1.012 A 1.J0£-1.020 A 1.015A P
Hellma 666-F4 635 nm 1.050A 1.42-1.058 A 1.051 A P
Stray Ligh?*

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 T P
No visual flaws, no burrs, no loose parts and fastenings |

e, B 3 3of4
A . (N>
Merck Ltd. Thailand www.merck.co.th L ] | e} | 1

19% Floor, Emparium Tower, 622 Sukhumvit Road e [ S 4 L |
Klongton, Klongtoey, Bangkok 10110 —
Tel. : +66 (D) 2667 8000
Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

AARRCK

CERTIFICATE OF CALIBRATION
INSTRUMENT : SPECTROPHOTOMETER

MANUFACTURER : “erck KGaA, Darmstadt, Germany

MODEL : 2ROVE 100
SERIAL No. 1 1613110857
CLIENT : Zastern Thai Consulting 1992 Co., Ltd.

DATE OF ISSUE : February 13, 2023

APPROVED SIGNATORY

NAME 4 Mr.Rawat Rattanachetthakul
(SERVICE ENGINEER)

SIGNATURE

This certificate may not be reproduced except in full unless permission for the
reproduction has been obtained in writing from the laboratory.

CERTIFICATE No. WO-02514383

- —
Merck Ltd. Thailand www.mercx.co th

19" Floor, Emporium Tower, 622 Sukhumvit Road

Klongton, Klongtoey, Bangkok 10110

Tel, : +66 (0) 2667 8000

Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333



