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Maintenance Protocol

Atomic Absorption Spectrometer

contrAA® 600
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Serial-No.: [62KO1/ Customer-No.: (o4 -eo7

Date: .g!//o f10y.  Camedoutby: Schai Tol-a,

Maintenance with following Operational Qualification (0Q) 0O
(requires a separate OQ protocol)
iy W 1005 1 13
User
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Street
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Maintenance works Autosampler and MPE Serial No.:
lubricate the dosing-winding (spindle oil)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil
check the toothed beit

check the pump rate of mixing pump (AS52S, typ.10s)

check the pump rate of washing cup

check the electrical hose connections for good contact

check the dosing hose for buckling, if necessary exchange it

Maintenance works basic unit (graphite)
clean the furnace inside with alcohol (electrodes, shroud)
if the pyro-coat is destroyed exchange the shroud
exchange the electrodes (or rotate the electrodes about 45°)
clean the furnace windows, if necessary exchange it
clean the graphite insert, if necessary exchange it
put in a new graphite tube without platform
if necessary clean the windows in the sample compartment
check the gas flows and write the values in the protocol (service software)

check the tube value (service software 25050)

compare the water temperature from the water tank and the PC
(service software, max. difference: 1grd)

check the furnace temperature (980grd)

Attention: Only use a Pyrometer!

WInAAS cleaning program without forming routine in before
check and adjust the formation factor (Tol +3...-3%)
check level cooling water KM5 (2 cm below full)
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analytikjena

Device parameter m"“ m‘
Firm and software versions ﬂk:n m“ after
HPS 2.2) . >3
FPGA yf 07 ccp:a2 -
Aspect CS 1.2.2.0 =
Neon and prism correction before Corr. after Corr.
As 193.6950 Neon () (0]
Prism - o
Cu 324.7540 Neon (9] )
Prism (9% O
Na 588.9953 Neon 0 o
Prism 299 e
K 766.4908 Neon o o
Prism 3co (®)
Energy of Xe-lamp Int. time Intensity
As 193.6950 % A4 0052
Se 196.0267 v .49 0079
Mg 202.5820 Y 493 ®. 05
Zn 213.8670 VL-97% 0-105
Pb 217.0005 Yi-a% 0. 057
Cd 228.8018 v2. 978 o 1%
Ti 365. 3496 94602 [- 890
Energy of Neon-lamp : _
585.2488 nm 3500-7000 ]
594 4834 nm 3500-7000 465
616.3594 nm 3500-7000 3640
865.4384 nm 1500-3500 3263
588.1895 nm ~ 3500-7000 35
659.8953 nm 1500-3500 2203
748.8871 nm 3500-7000 4245
703.2410 nm 3500-7000 45%
Wavelength accuracy Pixel Pixel

Cr 350.3488 +1 043
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Gas Supply Graphite tube furnace Ni/min Ni/min
Gas flow level min 0,20 + 0,05 0192
Gas flow level max 200+0,2 1.0
outside gas flow 0,15+ 0,05 015
Open and close furnace 3+2sec 3.00
nominal actual
Basic function furnace viilia -y
Formation factor +3.0 %
after 3 times / electrodes cleaned / graphite tube replaced ~0.6 -0 707 Ok
Safety loop
Inert gas pressure & (2
Transformer temperature o oK
Cooling water level (o 8 oK
Check MPE
Error-check o oY
Check level sensor oC ot
Check/adjustment: dipping arm, sample tray, pump-function oK o«
Analytical parameters
10 pgi Cr

Req.: Cr 10 pg/l in 0.5 % HNO,
Cr 357.8687 Co (mgh) <05
RSD <50%

Y
|

Comments:

glbdﬂa EZ-C’H_ Qmm Koy o fu

Signature Technician Signature Customer

//AO/JGZJ n /vo | 202

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

A
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Analyzer Performance Test

Calibrated Date: 5 February 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| Environmental
Model: 200AU SIN: 1176

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027
Expire Date: 20 Oct. 2027
Environment: Temperature 255 °C Humidity: 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.5 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
4t 3935
g 400 400.0
R f‘
§ 300
% 250 —
8 200 e el
2 s s
100 Pl
50 o /
0
0099 400.0
MO Reference Value (ppb)
Jow<C

Calibrate By : Mr. Pasagorn Samol
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Analyzer Performance Test

Calibrated Date: 5 February 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| Environmental
Model: 200A SIN: 1524
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM

SIN: 1924 Cylinder number EB0129027

Expire Date: 20 Oct. 2027

Environment: Temperature 255 °C Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 394.0 400.0 -1.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
4t 394.0
g 400 400.0
R f
§ 300
% 250 —
ﬁ 200 T
2 s s
100 P il
50 104 /
0
0099 400.0
MO Reference Value (ppb)
Jow<C

Calibrate By : Mr. Pasagorn Samol
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Analyzer Performance Test

Calibrated Date: 5 February 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| Environmental
Model: 200A SIN: 2364
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM

SIN: 1924 Cylinder number EB0129027

Expire Date: 20 Oct. 2027

Environment: Temperature 255 °C Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.8 400.0 -1.8
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
4t 3938
g 400 400.0
R f
§ 300
% 250 —
ﬁ 200 T
2 s s
100 P il
50 o /
0
0099 400.0
MO Reference Value (ppb)
Jon< €

Calibrate By : Mr. Pasagorn Samol
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Analyzer Performance Test

Calibrated Date: 5 February 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API Environmental
Model: 100A SIN: 488

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027
Expire Date: 20 Oct. 2027
Environment: Temperature__ 255 °C Humidity: 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 393.7 -1.6
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
450
3937
o iy /' 400.0
@ 350 = o
& 300 o
2 250 i =
T 200 e
& 150 P il
100 =i
50 |01 i
o
o 0.0 400
Reference (PPB)

——
Jrans CPe=>
Calibrate By :
Mr.PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 5 February 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API Environmental
Model: 100A SIN: 1157

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027

Expire Date: 20 Oct. 2027

Environment: Temperature__ 255 °C Humidity: 51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before| 0.0 0.1 0.1 400.0 393.5 -1.6
After| 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

500
490 3935

;‘:g o~ 4000

300 e B
250 / —— fnfore
200 // e

150

100 =l

Reading (PPB)

o 00 400
Reference (FPB)

——
l}“,.{ (W =
Calibrate By :
Mr.PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 5 February 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API Environmental
Model: 100AS SIN: 2008

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027

Expire Date: 20 Oct. 2027

Environment: Temperature__ 255 °C Humidity: 51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before| 0.0 0.1 0.1 400.0 393.4 -1.7
After| 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

500
490 3834

;‘:g _~® 4000

300 s

250 e e Beitre
200 // e

150

100 =l

Reading (PPB)

o 0.0 400
Reference (PPB)

——
Jrans CPe=>
Calibrate By :
Mr.PASAGORN SAMOL
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Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration

64-200318-1 Page : 10of2

Health & Envitech Co., Ltd.
77/11 Moo 2, Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang, Nonthaburi 11000

Electronic Balance

Manufacturer Sartorius Model : MSE125P-100-DU
Serial No. : 32203794 ID No. : LB-HE-071
Capacity : 120 g Resolution : 0.00001g/60g, 0.0001g/120¢g

On site calibration was carried out at the Laboratory, Health & Envitech Co.. Ltd.

Ambient Temperature : (26.0t0264) "C
Relative Humidity (61.7t064.4) %
Air Pressure 1013.0 mbar
09 November 2021

09 November 2021

10 November 2021
Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traccable to the International System of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

/{_-"__

( Surachai Promthong )

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-200318-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (2) t (g

0.001 0.00001 0.000014
0.01 0.00001 0.000013
0.1 0.00001 0.000016

1 0.00000 0.000026

2 0.00000 0.000034

5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00000 0.00011
100 0.0001 0.00021
120 0.0001 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 220,

providing a level of confidence of approximately 95%

Eccentric error Load test : 10 g
A B C D E
0.00000 0.00000 0.00000 0.00000 0.00000 g

Repeatability Load test 3 100 g
Stdev. ; 0.000053 g

- /|

CAL-F0031-03



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Seclion : Meteorological Instruments Bureau

. Date of Issue 10 February, 2022 Certification No.  (43/22
Page ; | of 2
Object : THERMAL ENVIRONMENT MONITOR
Manufacturer : QUEST TECHNOLOGIES
Type d QUESTEMP®32
Serial No. TPG040022
Customer - Health and Envitech Co.,Ltd.

6 Ngamwongwan Road, Soi 5 Bang Khen,

Muang Neonthaburi, Nonthaburi 11000.

Calibration Condition : Temperalure 25.1 g Baromelric Pressure 1009.9 hPa
STANDARD THERMOMETER : Theodor Friedrich ; Dry No.8390/94 Wet No. 8389/94
. teslo. lesto 645 Serial No. 02848057 - Thermoschneider No.6169 , No.6178

1 TT-3 Serial 43BE04

Japan Meteorological Agcency

Calibrated by : Hg’mrk Sigg '
Mr. Watcharapol Subwat Mr. omsut

Mechanical Enginecr




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804.0-2399-0469

The Result of Calibration

Certification No. 043/22

10 February, 2022 Page ; 2 of 2

Standard Temperature Serlfsor Reading
Temp. Dry Bulb Correction Wet Bulb Carrection Globe Correction

e s i ¢ c 0 C

50.12 50.1 0.02 50.1 _ 50.0 I_m*.'/
40.24 40.1 0.14 40.1 0.14 40.0 0.24
30.41 30.4 0.01 304 0.01 30.3 0.11
22.24 22,3 -0.06 22.3 0.06 221 0,16

Calibrated by :
(/\Htkmnfc’L

Mr. Watcharapol Subwat

Mechanical Engineer
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Air Pollution Monitoring Equipment

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date — December 4, 2021 Roots meter S/N 9833620 Ta (K) - 296
Operator Tisch Orifice LD. - 0256 Pa (mm) 752.8
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME VOLUME Hg H20
RUN # (m3) (m3) (m3) (min) (mm) (in.)
1 NA NA 1.00 1.3800 3.1 2.00
2 NA NA 1.00 0.9770 6.2 4.00
3 NA NA 1.00 0.8720 7.8 5.00
4 NA NA 1.00 0.8320 8.5 5.50
5 NA NA 1.00 0.6870 12.5 8.00
DATA TABULATION
(x axis) (x axis)
Vstd (y axis) Va (y axis)
Qstd Qa
0.9885 0.7163 1.4090 0.9959 0.7216 0.8889
0.9844 1.0076 1.9926 0.9918 1.0151 1.2570
0.9823 1.1265 2.2278 0.9896 1.1349 1.4054
0.9813 1.1795 2.3365 0.9886 1.1883 1.4740
0.9760 1.4207 2.8179 0.9833 1.4313 1L.7777
Qstd slope  (m) = 1.99991 Qa slope  (m) = 1.25231
Intercept (b) = -0.02348 Intercept (b) = -0.01481
Coefficient (r) = 1.00000 Coefficient (r) = 1.00000

Y axis = SQRT [H20 (Pa/ 760) (298/Ta)]

Va
Qa

Va/Time

y axis = SQRT [H20 (Ta/Pa)]

CALCULATIONS

Vstd = Diff. Vol [(pa-Diff. Hg)/760] (298 / Ta)
Qstd = Vstd/Time

For subsequent flow rate calculations :
Qstd = 1/m { [SQRT (H20 (Pa/760) (298/Ta))] —b}
Qa = 1/m { [SQRT H20 (Ta/Pa)]—b }

Diff Vol [(Pa-Diff Hg) / Pa]
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Air Pollution Monitoring Equipment
Qstd/Qa and Qstd vs deltaH
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y—ax:s equations:
Qstd series: \/ ( Pa )[Tstd’]

ﬁHlPsld Ta /

Ca series: \/(—‘\ H{(Ta 7/ Pa))
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-I”c- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, 1
Saimai, Bangkok 10220, Thailand j

= ACCREDITED
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Certificate of Calibration

Certificate No. : MT21-5759

Page : 10of2
Customer : Health & Envitech Co.,Ltd.
Address : 77/11 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description :  Hot Air Oven Order No. : 3061/21
Manufacturer : Memmert Received date : Nov 03, 2021
Model : UNB400 Calibration date : Nov 03, 2021
Serial No. : C410.0346 Environment Condition :
Identification No. : LB-HE-030 Temperature : (25+/-10) °C
Calibration Place : Laboratory 2 Humidity : (50+/-30) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to
comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on DKD-R5-7 guidelines for calibration of climatic chamber edition 07:2009.

Reference Standard Instruments :
Instrument Model Serial No. Certificate No. Due Date
LXI Data Acquisition Switch Unit with Sensor 34972A MY49028922 MT20-7637 Nov 27, 2021

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by : Mr.Nattaphong Phogard Approved by :
Issue date : Nov 05, 2021 ( Mr.Choophong Khumdet )

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd

Rev.02 / Mar 2020 FM-MT-013
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Function

Calibration point

Saimai, Bangkok 10220, Thailand
(662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Tel.

°C

Temperature measurement
104, 150, 180

mm Inctech Metrological Center Co.Ltd.
Bl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,

\\\\“Il”ffllrf

.n"///

J
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-
-
>

ACCREDITED
% ;/—;\\\\\\\ Calibration Cert. # 3884.01
LTI

ISO/IEC 17025

Certificate No. MT21-5759
Page 20f2
Result Without adjustment
Resolution 05 °C

UUC* = Unit under calibration
Uniformity = Maximum and Minimum difference of measured temperature at any probes and
the measured temperature at the reference and same time.
Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

Rev.02 / Mar 2020

-000-

Cailb‘tatmn Temperature of UUC* at each position ( °C ) Uncertainty of
point measurement
(°C) Ch. Ch.2 [ Ch3 | Ch4 | Ch5 | Ch6 | Ch.7 Ch.8 | Ch.9 (+/-°C)

104 104.183|104.335(104.173(104.292|104.161(104.125|104.016|104.035| 103.980 0.44
150 150.166|150.533(150.304( 150.128| 150.136( 149.949| 150.444| 150.486| 150.393 0.47
180 179.978|180.014| 180.074| 180.305(180.294|179.966| 180.310| 180.497 | 180.359 0.49
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°C) (°C) (+/-°C) (°C) (°C)
104.0 104.0 0.18 0.69 0.94
150.0 150.0 0.26 0.83 1.4
180.0 180.0 0.25 1.0 LA
s ] #1 Lower Left Front
e A #2 Lower Right Front
P |/ ,/ | !.--/ #3 Lower Left Rear
| G =T #4 Lower Right Rear
: p— #5 Upper Left Front
il s e #6 Upper Right Front
=g AT #7 Upper Left Rear
Lo .2 / v #8 Upper Right Rear
Lz - i #9 Geometric Center
- W - >
Eront view

FM-MT-013
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1 Customer and service data

analytikjena

An Endress+Hauser Company

Customer address
/ 3

Eolipy I8 Uoud 1Saloma By
Department

labl
Address ] 6(

YI/M a2 p uw@dow 95
(street, number, v
zip code, city) o, LAONK °~m & uwm'.lg. {4000
Phone
E-mail

Customer number

Order number

Device data (model and serial number)

ICP OES qun S{H m A 0010l

Moabile cooling unit

|0} |39c‘|vn ce g 1AAST12%Y

Autosampler

Analytik Jena representative information

i A\.\GLM ”OJﬁk

Il don B Toiland

Maintenance date

Date

i O 2021

Analytik jena AG Phone +49 3641 77 70 Maintenanre Protocol PlasmaCuant PO 9000 (Elie)
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2  Maintenance with subsequent Operational Qualification
(0Q)

®  |f an Operational Qualification (0Q) is carried out after maintenance, there is no need to check analytical parame-
ters in the maintenance report.
®  The analytical parameters are then checked in the separate OQ report.

<z

Maintenance with subsequent Operational Qualification (0Q) =1

Analytik jena AG Phone «49 3641 77T 70 Maintenance Protocol PlasmaQOuant PO 9000 (Elte) 4/ 1 7
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3 Maintenance work on the base unit
Update firmware and software

Save device parameters and neon table |_Z |

Check the firmﬁare ve_rs;ioﬁ and FPGA

i | |
4|
|

Check the version of the ASpect PQ software

]

N N

Update software, FPGA and firmware

Approval for firmware and software updates was given by the cus-
tomer.

The customer's was informed that the Operational Qualification
(0Q) and software validation may have to be repeated for validated
systems after a firmware/software update.

Update_ ﬂ}sgect P_O__

s (Current version
{450

=

= \ersion af_te_r update

Update FPGA _ ' N : Ef =
®  (urrent version
ln o"!) 'noo

= Version after update

Updating the firmware ﬂ
s (urrent version p

= Version after update

Record running time (in hours) j_J [
= Base unit

= RF generator

Service the rear of the device

Replace the air filter mat |/| .[ I

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaCuant PO 9000 (Elite) 5/ 1 ?
Konrad-Zuse-Strasse | info@analytik-jena.com Version: B (08/2020)
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Service the sample introduction system

Remove, disassemble and clean the torch

®  (Check the surface of the glass parts (injector, inner tube, outer tube and
glass holder) for damage, heavily coated and broken parts. Replace glass
parts, if necessary

® Clean glass parts in aqua regia

Check the sealing rings, replace if necessary ) ' ,
®  Sealing rings in torch holder (3 pieces) and torch shuttle (2 pieces)
®  Sealing rings in injector and mixing chamber mount

(Check sealing rings for porous and hardened areas, replace if necessary)

Check pump tubing (sample, waste} replace if necessary N W ﬂ_ 2 \_] -
)

Check penstaltnc pump, disassemble and lubricate if necessary

Check the nebulizer for damage and clean it il . 7 [j

;em_ove and clean the mlxmg chamber_ R L 5 _—Il__ R j =

Check the sealing ring of the mlxlng chamber o l F_e - - ,j

Check and clean torch he:ght adjustment SRRy~ TP A= C . et _g_ — e _E__
Lubricate the linear drive with a litteoit f___J_ K _ _j| -

Check the igniting pin for_signs of wear S L. - Ve @ g [j -
Comments:

Service the plasma compartment

+ £ ‘_'“ I " - % = o ! "\_. - J—-'_I A '.‘.I e . g H] .M I ;
Disassemble the cone, check geometry and clean it if necessary l . [ |

Take out the windows (axial/radial) and clean or replace them

Replacing the sealing rings

Check the surface of the first 1 mirror, o, clean or replace |t_|f if necessary _ ] L _CJ = _Ij i
Check the air outlet for deposats and blockages, clean |t if necessary ? ' D
Remove the cover plate below the piasrna compartrnent and clean it i /T [ _1|

Renew the filter mat

Check the coil for its material condltlon position, geometry and for the tight- '

ness of connections /
Clean or repIace bonnet ok el B \ E D
Check RF deﬂector sprmg, replace it if necessary E CI

Analytik jena AG Phane +49 3641 77 70 Maintenance Protocol PlasmaQuant PO 9000 (Elite) 6/17
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Comments:

Service the spectrometer

Clean and lubricate the spindle of the prism and grating with a little oil |\_/ I

Check gas flows at the gas box

Nebulizer gas flow 0.5 L/min £ 15 % 0.501 [7 :
Auxiliary gas flow 0.5 L/min + 15 % [7] 5
O . 494 -

Cone gas flow 1,7 ... 2,8 L/min '.%0" 7 =]

Oxygen is used (optional) - ; 13 k]
Oxygen flow 00.5 L/min + 15 % m H/A' j
Comments:

plagran o M - 12 Lhaw.

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol MlasmaCuant PO 9000 (Elite) /7
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ATTAL tuns . Fnsmn



analytikjena

An Endress+Hauser Company

Maintenance Protocol

4 Maintenance work on accessories

Service the mobile cooling unit
—T_

Vacuum or clean the condenser

i

Record the condition of the cooling water before maintenance: E
Particles and discoloration present: D yes [Z] No
cooling water flow rate 1 4 0

549
Conductivity of the cooling wa-

ter 67

Clean the water filter on the base unit (if filter is installed)

Cooling water primary pressure

Renew cooling water
= Prepare cooling water according to Analytik Jena's specifications
= Use cooling water additive from Analytik Jena

Check filling level of cooling water, top up if required

M N

Cooling water circuit after maintenance

cooling water flow rate 1.5t0 2.0 L/min 4

Cooling water primary pressure  max. 6 bar (85 psi) .

59

DDDDI O O

ENEGE

Conductivity of the cooling wa- 50 to 200 pS/cm )

ter 7

Cooling water temperature (in 18°C

mobile cooling unit) ¥
Service the autosampler N (A

Check cannula and tubing to the base unit

Check pump tubing (washing solution, waste), replace if necessary

Clean the covers, rack mount and accessories

Check the condition of the toothed belts for cracks, gaps and changes in color

Check the peristaltic pump for smooth operation

AEEEE
O000D

Analytik jena AG Phane +49 3641 77 70 Malntenance Protocol PlasmaCuant PO 9000 [Elite) B/ 17
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Check the functionality of the washing cup E | _]
Check the hose connections for leaks [ [ ]
Analytik jena AG Phane +49 364177 70 Maintenance Protocol PlasmaQuant PG 9000 (Elite) Q/17
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5  Checking basic functions and device parameters

5.1 Check of correction functions

(steps) (Steps) , !
As (193.6950 nm) + 500 V]
37
Cu(324.7540nm)  +500 il ]
26
Na (588.9953 nm) 500 I/ (]
-2y
K (766.4908 nm) + 500 . /
320
Comments:
5.2  Check of safety circuits
Safety circuit for torch position _ 'L '
Safety circuit for door of plasma compartment Tf j|
Safety circuit for interrupted cooling water flow (cooling water flow ; 7[ _I
< 0.85 L/min ) (ol i
Safety circuit for suction power (check the setting Par|85]) / ?

Value Par[85]:

32¢0

Safet;' ci_rcuit for argon inlet pressure (p < 4 bar)* -

* if sensor is installed (Par[116] = 1)

Comments:

Analytik jena AG
Konrad-Zuse-Strasse |

Phone +49 3641 77 TO
info@anakytik-jena com

Maimtenance Protocol PlasmaQuant PO 9000 (Elite)
Version: B (08/2020) 1737
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5.3  Check of neon energy

The plasma must be ignited for this test (CCD cooling active).

(Steps) (Steps)
585.2462 nm > 4000 ct/s 7/
AbS 24
640.2217 nm > 3000 ct/s v
41€33
849.5322 nm > 3000 ct/s 201% A
607.4311 nm >3000 ct/s % 4
S36K —
659.8923 nm > 3000 ct/s 4l
92y =
743.8864 nm > 3000 ct/s ]
2362 —_—
703.2381 nm > 10000 ct/s v
475L |

Comments:

reemmind b aghac Moo lamp:

5.4  Adjustment of transfer optics (Mn 257.610 nm).

X offset |

Y offset 0.2 [ﬁ

Analytik jena AG Phone +49 3661 77 70 Maintenance Protocol PlasmaQuant PO 9000 (Elite)

Konrad-Zuse-Strasse | info@analytik-jena com Version: B (08/2020)
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Adjust detection (axial) (‘auy-s Does not comply
Intensity value 4 3
204 6712 -
X offset [V =
i S = L }
Y offset ,7/ o5
-0.5 = =]
Intensity value 7( i

Comments:

5.5  Verification of the wavelength accuracy, generator robustness and
analytical performance

= Requirements
- Start ASpect PQ

- Perform measurements with the standard sample introduction kit

- Load the sequence "maintenance_PQ9000"

- Plasma burn-in time 15 min

- 1 mg/L multi-element solution (Merck standard IV for ICP) in 3 % HNO,

- Plasma conditions 12 L/min plasma gas, 0.5 L/min auxiliary gas, 0.6 L/min nebulizer gas
- Plasma power 1200 W

- Measurement time 10 s

= Start the sequence "maintenance_PQ9000" (duration approx. 40 min). |
The sequence automatically loads the methods that are necessary to determine the data.

Wavelength accuracy

=  Open the spectra display of the measured lines one after the other. Read off the peak position (peak position be-
fore correction). Carry out the peak carrection by clicking on [Find peak center] and read off the peak position
again (peak position after correction). Calculate the difference between the two values (peak position before cor-
rection - peak position after correction).

Analytik jena AG Phane +4%9 3641 77 70 Maintenance Protocol PlasmaQuant PO 9000 (Elite) 1 2 / 1 7
Konrad-Tuse-Strasse 1 info@analytik-jena.com Version: B (08/2020]
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5 Rated val
Zn 213.8560 nm 181.0 + 181.0 + +1.0
2.3 Y
Mn (257.6100 nm 181.0 + 181.0+ + 1.0
0.3 0.3
Cu (324.7540 nm) 181.0 ¢ 181.0 + +1.0 o
0\1 O ‘1 ‘o
Li 670.7910 nm 181.0 + 181.0+ +1.0
<
-« 2 .S— - Q - o o
Comments:
Robustness factor
Calculation according to the following formula:
= intensity Mg s / intensity BG Mgaso 2
o intensity Mg s 213 /intensity BG Mgoss 15
Intensity Mg 280.271
{205 308 Al
Intensity BG Mg 280.271
v 84¢
Intensity Mg 285.213
13 (64¢
Intensity BG Mg 285.213 e J '43_ 2 ‘ i
. T ke ol
1048
Comments:
Analytik jena AG Phone +49 3641 77 70

Konrad-Zuse-Strasse 1

Info@anakytik-jena.com

Maintenance Protocol PlasmaOuant PQ 2000 (Elite)
Version: B (08/2020)
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Analytical performance
[ PlasmaQuant P 9000 Elite  ~ [A

Zn 213.8560 nm Limit of detection LOD <0.0015
[ma/L]
Recovery %) 100 + 10
Relative standard devia- <2
tion (RSD) %]

Mn (257.6100 nm) Limit of detection LOD < 0.0002
[mg/L]
Recovery [%] 100 + 10
Relative standard devia- z 1.5
tion (RSD) [%]

Cu (324.7540 nm) Limit of detection LOD <0.0010
[mg/L]
Recovery [%] 100 + 10
Relative standard devia- <15
tion (RSD) [%]

Li 670.7910 nm Limit of detection LOD - <0.0025
[mag/L]
Recovery [%] 100 + 10
Relative standard devia- <15

tion (RSD) [%]

B/plasmaouant PQ 9000
Zn 213.8560 nm Limit of detection LOD <0.002 ,
(ma/L] 0-000220
Recovery %) 100 + 10
fr-2>
Anakytik Jena AG Phone  +49 3641 77 70 Protocal PlasmaCuant PO 9000 (Elite) 14/17
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Relative standard devia-
tion (RSD) [%]

Limit of defeclion LOD
[mg/L]

Mn (257.6100 nm)
1 Recovery [%]

Relative standard devia-
tion (RSD) [%]

Cu (324.7540 nm) Limit of detection LOD

[mg/L]
Recovery [%)]

Relativé standard devia-
tion (RSD) [%]

Li 670.7910 nm Limit of detection LOD

[mg/L]

Recovery [%]

_Rélative standard devia-
tion (RSD) [%]

Comments:

Analytik Jena AG
Konrad-Zuse-Strasse |

Phone +49 3641 77 70
Info@analytik-jena.com

analytikjena

<2

<0.0004
100+10
<15
<0.0015

100 + 10

<0003
100+ 10

<15

Maintenance Protocol PlasmaOuant PQ 9000 (Elite)
Version: B (08/2020)

An Endress+Hauser Company

6-3>
o,“aoao_z;
2.0
0-ys
0.00x¢61

(00.2

0.6§
0.000429
96-%

o-2%
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6 Comments and objections

Comments and possible objections raised during installation and commissioning are to be recorded in writing in this
section.

Analytik jena AG Phaone +49 3641 77 70 Mamtenance Protocol PlasmaCuant PO 9000 (Elite) 16/17
Konrad-Zuse-Strasse 1 info@@analytik-jena com Version; B (08/2020)
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7  Completing maintenance

Maintenance on the analyzer has been completed. V]

The functionality and analytical performance of the device was checked in the J _
presence of the user. The device meets its technical specification.

Name fomen  gosioeafa g Function Date V4 / 1o | 202|
Representative Customer

Signature
e ol ermenie 4lofors ALY

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaQuant PO 9000 (Elite) 1 7, 1 7
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T mm Inctech Metrological Center Co.Ltd.
I”” B 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC21-2398

Page : 1o0f2
Customer : Health & Envitech Co. Ltd.
Address 77111 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. : 3361/21
Manufacturer : SKC Received date : Dec 01, 2021
Model : 303 Calibration date : Dec 03, 2021
Serial No. : N/A Environment Condition :
Identification No. : LB-HE-033 Temperature ! (204/-2)°C
Calibration Place : Chemical Laboratory 2 Humidity ! (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM21-2569 Sep 01, 2022
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT21-4247 Aug 09, 2022
Digital Thermometer EFT-4 EFT42020033 MT21-2968 May 07, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (Sl), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by :  Miss Nuengruethai Siripoch Approved by :

Issue date : Dec 03, 2021 /(—M‘Fﬁafnuwat Phuklan )

This calibration certificate shall not be reproduced other than in full except with the
Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd

FM-MC-008



= mm Inctech Metrological Center Co.Ltd.
S ] Im Bl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
T

B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate No.

Page
Result : Without adjustment
Calibration Point : 50,90, 100, 110 ml
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0156 0.0156 0.056
90 90.0193 0.0193 0.063
100 100.0256 0.0256 0.063
110 110.0276 0.0276 0.073

UUC* = Unit under calibration

Rev.02 / Mar 2020

-000-

MC21-2398

2 of 2

FM-MC-008



USHYN LIRS Haua Lawbuna 211a
Health & Envitech Co.,Ltd.

7711 vyl 2 ouuisAuTaY 5 Muatna sunailas Svdauunmd 11000
| . 77111 Moo 2 Ngamwongwan Rd. Soi 5, Tumbon Bangkhen, Muang, Nontaburi 11000
e e W Tel. (02) 9526305-9 Fax : (02) 9526310, 5898355 www.healthenvicom Email : service@healthenvi.com

PAGE: 1 OF 8
Certification of Calibration
Equipment ; Personal Sampler Pump
Capacity ; 110 ml
Manufacturer ; Air check sampler
Barometric Pressure ; 760 mmHg
Temperature ;22 + 25 °C
Relative Humidity ;50 + 10 %
Calibrated by ; Laboratory of HEALTH & ENVITECH CO., LTD

77/11 Soi Ngamwongwan 5 M.2 Bangken
Muang nontaburi, Nontaburi 11000

_ 9)
LY I\
Approved by : Q" \ ¢ - alm Approved Signatory
L
ung Rittiyan (Managing Director)
Registered Lab No. 2-152-3214

Issue Date ; February 1, 2022

The uncertainties are for a confidence probability of approximately 95 %

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY



ACTUAL FLOW (I/m)

ACTUAL FLOW (I/m)

PAGE : 2 OF 8

CALIBRATER EQUIPMENT SOAP-BUBBLE METER (FUNDAMENTALS OF AIR SAMPLING)

SUPPLEMEMTARY EQUIREMENTS FOR REGISTRATION: CHEMICAL TESTING
A LT

Serial No. ; 20140202100
Model ; Gillian BDXII

z5
2 || 217
1.8 ||

1.0 |

0.5 |

00 @
0.0 0.5 1.0 1.5 2.0 2.5

ROTA METER (I/m)

Serial No. ; 20140602092
Model ; Gillian BDXII
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ROTA METER (I/m)
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ACTUAL FLOW (I/m)

Serial No.
Model
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; 201406020108
; Gillian BDXII
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0.0
0.0

Serial No.

Model

2.5

2.0

i
n

=
o

0.5

0.5

; 20121102029
; Gillian BDXII
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ACTUAL FLOW (I/m)

25

Serial No.
Model

; 20121102051
; Gillian BDXII
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25

0.0

Serial No.

Model
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: 20120703007
: Gillian BDXII
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ACTUAL FLOW (I/m)
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Serial No. ;20121102038
Model ; Gillian BDXII
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Serial No. ;20121102041
Model ; Gillian BDXII
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Serial No.
Model

2.5

ACTUAL FLOW (I/m)

0.0

Serial No.
Model

25

ACTUAL FLOW (I/m)

; 20130401088
; Gillian BDXII

0.5

: 20130401107
: Gillian BDXII

1.0

ROTA METER (I/m)

15

2.0
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Serial No. ; 20140602109
Model ; Gillian BDXII

25

ACTUAL FLOW (I/m)

PAGE : 7T OF 8

0.0 0.5

Serial No. ;20140602089
Model : Gillian BDXII

2.5
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ROTA METER (I/m)
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Serial No.

Model

25

ACTUAL FLOW (I/m)

0.0
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; 20140602095
; Gillian BDXII

0.5 1.0 1.5 2.0 2.5
ROTA METER (I/m)

This certification may be reproduced other than | full, except with the prior written

Approval of the head of Calibration services and environmental analysis department.
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Calibratech Co.,Ltd. M SERT oo o S
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-420085-2 Page : 1of2

Submitted by : Health & Envitech Co.. Ltd.
77/11 Moo 2 Ngamwongwan Rd., Soi 5, Tumbon Bangken, Muang, Nontaburi 11000

Equipment : pH Meter with electrode
pH meter
Manufacturer : Hanna Model : HI 3220
Range : -2.00 to 20.00 pH Resolution : 0.01 pH
Serial No. : 08631549 ID No. : LB-HE-051
Electrode
Model : HI 1131 Serial No. : 0438399N
Environment : Ambient Temperature : (25 + 2) "C
Relatife Humidity : (50+15) %
Date of Received : 17 June 2021
Date of Calibration : 19 June 2021
Date of Issue : 19 June 2021
Calibrated by : Bunjerd Masri

Calibration Method : In-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments :  This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No. Exp. Date Traceability
4.004 61208711 684575 0l Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA chem
Approved by : ﬁlﬂ/ |
( Bunjerd Masri )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% E56E

e a0 st bl

I This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. B

-F0031-03



CAL i

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech_ cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-420085-2 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)|( mV) (mv) (£mV)
177.4800 - 4.00 | 177.3 0.2 0.060
4,7,10 0.0000 7 7.00 | -0.1 0.1 0.060
-177.4800 10 10.00 | -177.5 0.0 0.060
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) ( pH) (+pH)
4.004 4.01 0.00 0.011
4,7,10 6.985 7.01 -0.02 0.021
9.963 10.01 -0.04 0.053
Remark

UUC : Unit Under Calibration
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

-0lo -
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AL-F0031-03



CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

\“\n il Ll ':,?

?'f

\
'411! .\l\\“

"ffn!u\\‘\
NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal(@yahoo.com, calibratech cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Certificate of Calibration

64-400320-1 Page : 1of2

Health & Envitech Co., Ltd.
77/11 Moo 2, Ngamwongwan Rd., Soi 5, Tumbon Bangkhen, Muang, Nonthaburi 11000
Digital Thermometer with Thermistor Probe (Temp pH)

Temperature Indicator

Manufacturer : Hanna Model : HI3220

Range : N/A Resolution : 0.1 "C
Serial No. : 08631549 ID No. : LB-HE-051
Thermistor Probe

Model : N/A Sheath Material :  Stainless
Diameter : 3.5 mm. Length : 100 mm.
Serial No. : TH 050363 ID No. : LB-HE-051
Ambient Temperature : (23 + 2) “C

Relative Humidity (50 + 15) %

Line Voltage (220 + 22) VAC

17 June 2021
19 June 2021
19 June 2021
Bunjerd Masri

This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments :

This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceabilit

400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert. No. Due Date [raceability

400033 20E612 17 Feb 2022 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

( %’\/
( Bunjerd Masri )

Supervisor

Approved by :

el

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. W

e sl bt I,




Certificate No. :

Callbratech Co ,Ltdm.
7/106-7 Moo 2, Suk angpood,
Tel (02) 964-6211 mm}wss‘w

Result of Calibration :
UUC Condition As-Received :

Certlflcate of Cahbratlon

64-400320-1

Without Adjustment

Good

Temperature measurement

Standard Resdingl UUC Reading

Immersion Depth Correction Uncertainty
( mm.) (°C) ("c) ("c) (e
100 25.0021 25.1 -0.1 0.12
100 35.0019 35.1 -0.1 0.12

45.1

-0.1

2y, 459?1 7

Page : 2 of 2




RIEFIEAE
CALIBRATION CERTIFICATE

LS PRODUCT NAME . EEEREE
Sound Level Meter
Rzt TYPE . 6236
#MWES PRODUCT NUMBER ;222081
<44  MICROPHONE . 82896
#iEH  MANUFACTURER . %R F7a— ACO CO., LTD.
XS EIA

[BAER REHBION —HE)FAEEA]
WIEICERAL-REER REMBIERRE N —HTIL
THAHEEZFRBLET,
#*¢Special notes
[Traceability certificate of standard instruments and calibration equipment.]
We certify that the standard instruments and calibration equipment

are traceable to the national standards.

202241H17H
January 17, 2022

2-6-10 Daizawa Setagaya-ku
Tokyo Japan
President : Shinichi Terazono

ACO CO., LTD.



B TYPE: 6236 ##& PRODUCT NUMBER: 222081

A ER Rl AR Test Results

Sl #EEL BR AU R A AT

Test results are attached as an exhibit.

R Test Requirements

HERB  Test date 2022411 17H January 17, 2022
i Temperature ) 24 °C

TRE Humidity 40 %

ST Barometric pressure  : 991 hPa

{55 AR R Used Equipment

TR RIVFA—E  Digital Multimeter 34401A
( HHRAR 20214E 3 A H5 20224 8 A )

( Effective life

A E PR ESS
( BEhHAR
( Effective life

BiREAH 45
( BEhiAR
( Effective life

F—TAATF+544
( BZhHAR
( Effective life

BET o0k
( HZhHAR
( Effective life

from March, 2021 to March, 2022 )

Variable resistance attenuator STA-115
20214 3 A 5 20224 3 B )
from March, 2021 to March, 2022 )

Frequency Counter VP-4545A
20214 3 A 5 2022 3 B )
from March, 2021 to March, 2022 )

Audio Analyzer VP-7T721A
20214 3 A N5 20225 3 A )
from March, 2021 to March, 2022 )

Condenser Microphone 4160
20214E 7 B M5 2023 7T H )
from July, 2021 to July, 2023 )

No

. MY45039877

. 11075

. T00008E122

. 482531D125

. 2973383



[BIE# ]
[ Calibration laboratories ]

FL—HEY T 4 HREK
Traceability Flow Chart

EHEMIEEA ERENR AP
National Institute of Advanced Industrial Science and Technology

—BMEZA BASKRITHRN
Japan Quality Assurance Organization

BARKEHFERER
Japan Electric Meters Inspection Corporation

I [

NfFvz—wikdait
Panasonic Co., Ltd.

WinEFTEESSH
Yamawaki Electronics Industry Co., Ltd.

P mwOFSTIL S o PYL TS
Panasonic 'S Engineering Co., Ltd.

[Esd LB b bt
[Internal standard instruments]

[®a]

[Product]

WA Fos gl | IEEANER R A—FAATFI4F
Condenser Microphone Digital Multimeter ot Frequency Counter Audio Analyzer
Type 4160 34401A i 1“15 VP-4545A VP-7721A
No.2973383 No.MY45039877 N No.700008E122 No.482531D125
0.11075
ALE BRE=S—V—L
RAyOkY fy-yul-s  Attificial Ear Universal Sound Field Analyzer st &8t  ERboky EEHER
Microphone Ear Simulator ATH FFTF+S4H Sound Level Meter Pistonphone Sound Level Calibrator
Artificial Voice FFT Analyzer
HUSAE-RAFTRBELTVET,
Above product names are described using generic terms.
Bt 7o—

ACO CO., LTD.




T EEEE
Sound Level Meter
TYPE 6236

RERRE
INSPECTION CERTIFICATE

AARREES

Serial No. of body:
TAOARCBEES
Serial No. of Microphone:

222081

82896

Ver:s.0 22-01-08

F£HA: 20224£1 A 17H
Date: January 17, 2022

AR AR HL
Approved Passed Inspected

Lnage | K I\ N Gy

X2t 73—
ACO CO., LTD.



TYPE 6236 No.

222081

1. & 4 A B Inspection Date
202251 H 17H January 17, 2022

2. &% Inspection Condition

1) BFE Temperature : 24 °C
2) BE Humidity 3 40 %
3) &/F Barometric pressure : 991 hPa

3. BEHRERUHER Inspection Results
1) RANGE t)#i#2 242 %E The RANGE Shifting Error
RANGE : 20—100dB 70dB AAE# +0.7dBLLTF
Within +0.7dB of the value at 70dB input, Range 20-100dB.

RANGE | AALAL %% Frequency (Hz)
(dB)  |Inputlevel @B)| 31.5 1000 8000
20-80 70 0.0 -0.1 0.0

20-90 70 0.0 0.0 0.0

20-110 70 0.1 0.0 0.1

30-120 70 -0.1 =i, =0)..1,
40-130 70 -0.2 0.2 =0
HE Passed Pass

2) REMSERE Stability Caracteristic
RANGE : 20—100dB 19 #% %% +0.5dBLLF
Within +0.5dB of the value one minute later, Range 20-100dB.

105714
ten minutes later
iRZE Error (dB) 0.0
¥|%E Passed Pass




3) BERERMMRE The Scale Error

TYPE 6236

No.

222081

RANGE : 30—120dB 31.5Hz(&75.0dBA &% 1kHz, 8kHzIZ95dBA Hitie

31.5Hz is 75.0dB input standard 1kHz, 8kHz is 95dB input standard
AR A weighting

AFE A weighting

An | s | RERM Ah | B SR
Frequency Frequency
Input | Standard (Hz) Input | Standard (Hz)
(dB) 31.5 (dB) (dB) 1000 8000
120 +0.5 0.0 0.1
115 +0.5 0.0 0.0
110 +0.5 0.1 0.0
105 +0.5 0.1 0.0
100 +0.5 0.0 0.0
BT G B e
90 +0.5 0.1 0.0
85 +0.5 0.1 .1
80 +0.5 01 -0.1
0 0.0 75 +0.5 0.1 131
70 +0.5 -0.1 70 +0.5 -0.2 g1
65 +0.5 -0.2 65 +0.5 -0.3 -0.2
60 +0.5 0.1 60 +0.5 0.1 -0.2
55 +0.5 -0.1 55 +0.5 0.2 -0.2
50 +0.5 -0.1 50 +0.5 -0.2 0.0
45 +0.5 -0.2 45 +0.5 0.3 -0.2
40 +0.5 0.0 40 +0.5 0.2 -0.2
35 +0.5 0.0 35 +0.5 0.1 0.0
30 +0.5 0.4 30 +0.5 0.3 0.4
¥IE | Passed Pass ¥ 5E Passed Pass

4) BFEMRE  Dynamic Characteristic
RANGE : 20—100dB 100dB, 1kHz A fh##
When 100dB input, Range 20-100dB at 1kHz.

B H5E
Standard Measured Value
-1.0+0.5
FAST (dB) 1.5
-1.0
SLOW -4.0+1.0 (dB) 4.5
HE Passed Pass




TYPE 6236 No. 222081
5) AR ERE Frequency Response
RANGE : 20—100dB 95dBAhEE(TA9EEL)
When 95dB input, including Microphone value, Range 20—100dB
i ARE CHE = FLAT(Z) %1% _
B |LARVR| fmE B |LRKRVAR| ®RE |LAKRVR| HEE
Frequency| Standard | Response | Deviation | Standard | Response | Deviation | Response | Tolerance
(Hz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
10 -70.4 -70.0 0.4 -14.3 *13.0 1.3 -0.3 +5.0, -o©
20 -50.5 -50.9 -0.4 6.2 -5.8 0.4 -0.2 +3.0
40 -34.6 -35.0 0.4 *2.0 8.1 -0.1 -0.2 +2.0
100 <19.1 -19.4 0.3 -0.3 -0.4 -0.1 -0.1 +1.5
250 -8.6 -8.7 -0.1 0.0 0.0 0.0 -0.1 +1.5
500 -3.2 3.3 -0.1 0.0 0.0 0.0 0.1 +1.5
DoEiaE 0 H0I08 0.0 -0.1 -0.1 -0.1 +1.0
2k -0.2 -0.3 -0.1 -0.1 +2.0
4k -0.8 1.4 -0.6 -0.3 +3.0
8k -0. -3.0 -3.7 DT 0.5 +5.0
10k . 0.3 4.4 -4.8 -0.4 -0.5 +5.0, -0
20k 9.3 “Q.7 0.4 =112 -11.8 -0.6 -3.0 +5.0, -co
¥ 7E
Passed B

6) EMEHRRERE

EEE3ID/N—AMES(IZHLT1.0dBLAN

Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-100dB.
K% Frequency 2kHz., #&YiRLUJEE L Repeat frequency 40Hz

EEIERIRE HIE
Effective value Error
Passed
(dB)
0.3 Pass

7) BEMERHMERE  Self-noise

RANGE : 20-80dB
RANGE : 20-80dB
. _ ARt CHE | FLAT@%tE
(Including Microphone value)
4 Standard 22LLF 30LLF 32LLF
(dB) Below 22 | Below 30 | Below 32
= Self-noi
REEN Belfudie 19.1 98.2 30.0
(dB)
HI5E Passed Pass




S£17H : 2021438 188

B IE B B &

"#E  HAa 72—

TRMAIE, BHOEERRBICE>TREMNMTHON TSI EEFIEBALET,
COBIEICHERAL-ERER L, N TYZyISNINY2I-YavTh/0y R4t A~h—
JEMIC(B ABESE B RER) . JOA(B AR HRIEHE) GEEELT
EZRiE4E, F1=[ENIST (National Institute of Standards and Technology)
BEITNHE)TRERTVET,

& ®B ®¥ S EMC-10013

& B FVEINFI-R

i) ® 34401A

B OE F B  MY45039877

# E & A B 202143A18H

B B £ # ERE22°C RE-%

¥ T &FF F 202101351
S FAREESR
BHES B X SRS ES Eo1 YRR
ST-031 5700A 4635001 )74 2021/10

T561-0854 KIRFFEPHAGRETHIEIS
NFYz9IFSTIVY ZTuy R &t

CSHEtEED #IEY-L' AR 52
BIFIAESRTEESE (kK Eé"&‘?‘? }




AER - RIERUEE

( Calibration Report )

BiEEES 39710K
EHES (Control Number) ENMC-1 0013
R 7Y A NFI-H
(Description) Digital Multimeter
55 (Manufacturer) Agilent Technologies
UK (Mode| Number) 34401A
HEFE S (Serial Number) MY45039877
{&$8% (Customer) =1t 73
#IEH (Calibration Date) 20214E3A18H
;a2 & (Temperature) 23 °C
SRR (Humidity) 50 %
B IEF (Cal ibrated by) WIg s
&35 (Judgement) &8 /Pass

& B E (Approved by)
&%

fE#E28 (Standard)

BEES ik HEES B ¥R
(Control Number) (Mode! Number) (Serial Number) (Description)
ST-031 5700A 4635001 Y7 b-4

COREEICRERT AEERIERIBEC LY TLTHD,

NFYZwHFSTIUP=7Y vikkst

1 /2



RER - RIERIRE

=L 34401A fERS  MY45039877 EEES EMC-1 0013
DC V . —
by BEAN TR RIEfE ER H5E
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
100 mV 100 mV 09.991 bmV 100. 000 O mV 100. 008 b mV : PASS
1V 0.2V 0.199 985V 0.199 998 V 0.200 015V PASS
1V 0.4V 0.399 977V 0.399 998 V 0.400 023V PASS
1V 0.6V 0.599 969 V 0.599 998 V 0.600 031V PASS
1V 0.8V 0.799 961V 0.799 998 V 0.800 039 V PASS
1V 1.0V 0.999 953 V 0.999 995V 1.000 047V PASS
1V 0.2V - 0.200 015V - 0.200 000V - 0.199 985 V PASS
1V 0.4V - 0,400 023V - 0.400 000 V - 0.399 977V PASS
1V -0.6V - 0.600 031V - 0.599 999 V ~ 0.599 969 V PASS
1V -0.8V - 0.800 039V - 0.799 998 V - 0.799 961V PASS
1V -1.0V - 1.000 047 V - 0.999 997V - 0.999 953 vV PASS
10V 10V 9.999 60 V 9.999 89V 10.000 40V PASS
100V 100V 99.994 9V 100. 000 2V 100.0056 1V PASS
1000 V 1000 V 999. 945 V 099,994 V 1 000. 055 V PASS
AC V ja— B
R wy BEAN TR AEE LR H5E
/Frequency /Range /Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 100 mV 100 mV 99.900 O mV 100, 086 5 mV 100.100 O mV | PASS
400 Hz 1V 1V 0,999 100V 1.000 830 V 1.000 900 V PASS
400 Hz 10V 10V 9.991 00V 10.008 48 V 10. 009 00 V PASS
400 Hz 100V 100 V 99.910 OV 99.991 4V 100.090 OV PASS
400 Hz 750 V 700 V 699. 355 V 699,873 V 700. 645 V PASS
OHMS (4W) = e
Loy BEAD TR HIEE LR e
/Range /1nput /Lower Limit /Measured Value /Upper Limit /Result
100 @ 100 Q 99,986 0 @ 100.007 0 @ 100.014 0 @ PASS
1kQ 1kQ 0.999 890 kQ 1.000 050 kQ 1.000 110 kQ i PASS
10 kR 10 kQ 9.998 90 kQ 10.000 50 kQ 10.001 10 k@ i PASS
100 kG 100 kQ 99.989 0 kQ 100. 003 7 kQ 100.011 0 kQ i PASS
1MQ 1MQ 0.999 890 NQ 1.000 033 MQ 1.000 110 MQ i PASS
10 MQ 10 MQ 9.995 90 M@ 9.998 69 NQ 10.004 10 MQ { PASS
100 MQ 100 MQ 99.190 O MQ 100. 797 8 HQ 100. 810 0 MQ : PASS
DC 1 -
by’ BEAS TR 52 i ER H%E
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
10 mA 10 mA 9.993 00 mA 9,999 19 mA 10.007 00 mA  PASS
100 mA 100 mA 99, 945 0 mA 99,987 8 mA 100. 055 O mA | PASS
1A 1A 0.998 900 A 0.999 788 A 1.001 100 A PASS
3A 1A 0.998 20 A 0.999 84 A 1.001 80 A PASS
AC I B
ST Wy BEAD TR AEE R HE
/Frequency /Range /1Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 1A 1A 0.998 600 A 1,000 244 A 1.001 400 A PASS
400 Hz 3A 1A 0,996 70 A 1.000 08 A 1.003 30 A PASS

2./ 2

ISFYZwHFSTI D=7 oIk ett



$47H: 20214E3H18H

# IE BE B &

"ig  HBASH 71—

TRMURIE, DHOEEREBICHE>TRENTHONTWAIEEIHLET
COBEIHERLEEESIL, N TYZISNIN2aI-avTh/ny ~FR &4t A=h—
JEMIC(AABREHBIRERN . JOA(BERRERITHE) BEEEIT
EFELE, F/=[INIST (National Institute of Standards and Technology)
BEICN—HEYTAERTWET,

¥ F B EMC-10006

& B TAIEERBEES

Eid & STA-115

w OE F OB 11075

B IE & A B 202143818H

B O{ £ # BE23C A 50%

® T #FE B 202101355
RS
FEES Ei v HNEES & b HEEAR
ST-031 5700A 4635001 474 2021/10
EO-027 URE3 101273 RMS/PEAK EE&t 2021/3

T561-0854 KERFFEPHTREITEIHIS
NTY=9IFSIVY =T &4t
CSHEEHR RIEY—t A5 =\
WIERASRITRIEE &0 B . =




SER - RIEAIRE

( Calibration Report )

RMEES Q071K

‘G S (Control Number) EMC-1 0006

finfa A LR
(Description) Variable resistance attenuator
B2 (Manufacturer) TOKYO KO-ON DENPA
#155 (Mode| Number) STA-115

&S (Serial Number) 11075

{&%E%& (Customer) HRAEH 73—
¥iEA (Calibration Date) 202137188

i (Temperature) 23 °C

JREE (Humidity) 50 %

¥RIEZ (Calibrated by) JKiZE Fsh

A& ¥ (Judgement) &#%/Pass

A& F% (Approved by)
%

®

12458 (Standard)

EEES B BIEES B

(Control Number) (Mode!| Number) (Serial Number) (Description)
ST-031 5700A 4635001 7" -4

E0-027 URE3 101273 RMS/PEAK BEIE&T

CORREEICREE T IEERIERELECIFL—YTLTHS,
NFVZwHFSTIoo=7Yvikkett

172



A3 STA-115
T FERERE /Attenuation accuracy

B - RIERIRE

BEHS 11075

EEES EMC-1 0006

EEE ATY7 B A TR BIE(E LR ¥z

/Frequency /Step /Dial /Lower Limit /Calibration Value /Upper Limit /Result
1 kHz 0.1dB 0 dB 0.0(REF.) dB
1 kHz 0.1dB 0.1dB 0.05 dB 0.10 dB 0.15dB PASS
1 kHz 0.1dB 0.2 dB 0.15 dB 0.20 dB 0.25 dB PASS
1 kHz 0.1dB 0.3 dB 0.25 dB 0.30 dB 0,35 dB PASS
1 kHz 0.1dB 0.4 dB 0.35 dB 0.40 dB 0.45 dB PASS
1 kHz 0.1dB 0.5 dB 0.45 dB 0.50 dB 0.55 dB PASS
1 kHz 0.1dB 0.6 dB 0.55 dB 0. 60 dB 0. 65 dB PASS
1 kHz 0.1dB 0.7dB 0. 65 dB 0.70 dB 0.75 dB PASS
1 kHz 0.1dB 0.8 dB 0.75 dB 0.80 dB 0.85 dB PASS
1 kHz 0.1dB 0.9 dB 0.85 dB 0.90 dB 0.95 dB PASS
1 kHz 0.1dB 1.0 dB 0.95 dB 1.00 dB 1.05 dB PASS
1 kHz 1dB 1dB 0.90 dB 1.00 dB 1.10 dB PASS
1 kHz 1 dB 2 dB 1.90 dB 2.00 dB 2.10 dB PASS
1 kHz 1dB 3 dB 2.90 dB 3.01 dB 3.10 dB PASS
1 kHz 1 dB 4 dB 3.90 dB 4,01 dB 4,10 dB PASS
1 kHz 1 dB 5 dB 4,90 dB 5.01 dB 5.10 dB PASS
1 kHz 1dB 6 dB 5.90 dB 6.01 dB 6.10 dB PASS
1 kHz 1 dB 7 dB 6.90 dB 7.01 dB 7.10 dB PASS
1 kHz 1dB 8 dB 7.90 dB 8.01 dB 8.10 dB PASS
1 kHz 1 dB 9 dB 8.90 dB 9.01 dB 9.10 dB PASS
1 kHz 1dB 10 dB 9.90 dB 10. 00 dB 10. 10 dB PASS
1 kHz 10 dB 10 dB 9.70 dB 10.02 dB 10. 30 dB PASS
1 kHz 10 dB 20 dB 19.70 dB 19.99 dB 20. 30 dB PASS
1 kHz 10 dB 30 dB 29.70 dB 29.97 dB 30.30 dB PASS
1 kHz 10 dB 40 dB 39.70 dB 40.04 dB 40. 30 dB PASS
1 kHz 10 dB 50 dB 49.70 dB 50.08 dB 50. 30 dB PASS
1 kHz 20 dB 20 dB 19.70 dB 20.02 dB 20.30 dB PASS
1 kHz 20 dB 40 dB 39.70 dB 40. 07 dB 40. 30 dB PASS

NFY=ZWwHFSTIUC=TY kSt

212



S47H: 202143/ 181

® IE BE B &

Hitd HARHE 72—

TRESIT, BHOEEBREIHE>TRESAMITHOITWAIEERIRALET,
CORIEICERAU-IEHERRIE, N TYZvISNINY2TI-Yav T /0y~ &t A-h—
JEMIC(HABRERFRER) . JOA(B AR BRI 2 E2ELET
ERZHE | F/-[ENIST (National Institute of Standards and Technology)
REITN~HE )T ERTVET,

i
B

EMC-1 0005

IEh& Uy
VP-4545A
700008E122
20214E3H18H

REE 23°C B 50%
202101454

o

o i 3 42 2 50 0f
B W

Jo FF 1m0 a4 ¥ R g

e

fEFRER

BEES ¥ A HERS 4 i AR

E0-030 FT-001S 1504010016 B AR MO R E T 2021/6
EO-037  33250A MY40005937 7709 1A b4 2021/9

T561-0854 KIRAFESPHAREIITE1H 1S
NTYZYIFSIVY =PV kR &3t
CSHEFEER HRIEY—E AR
RIETEASRATRIEE £ 598 2 )




AER - WIEREE

( Calibration Report )

AREES 39712K

EHEES (Control Number) EMG-1 0005

fh 44 [B R &4
(Description) Frequency Counter
#3% 3% (Manufacturer) Panasonic

#15{ (Mode| Number) VP-4545A
HEFES (Serial Number) 700008E122
{&k#8% (Customer) A 71-
BIEH (Calibration Date) 202137181
;2 & (Temperature) 23 ¢

FREE (Humidity) 50 %
HIEFE (Cal ibrated by) K2 FNah

A& %05 (Judgement) &% /Pass

A& 8% (Approved by)
&%

®

fE#ES] (Standard) ;

EEES B REHES E2E

(Control Number) (Mode! Number) (Serial Number) (Description)

E0-030 FT-001S 1504010016 FF [ B BURfRAR E 2 B
E0-037 33250A MY40005937 77099309 1hb-4

COFEECRERRT IBERIEREEI N —YIILTHS,
NFVZWHIFSTIUO=F7Y oo est

1/2



IR - RERIRE

B VP-4545A  BUEFES  700008E122

ADREEESER/Sensitivity (1kHz)

HHEEFS EMC-1 0005

A AN

OK/NG H|7E
/INPUT LEVEL /Result
INPUT A 50 mVrms 0K PASS
INPUT A(Z"AH-3) 25 mVrms 0K PASS
INPUT B 50 mVrms 0K PASS
F ARG T BESLER /T imebase
-9 0 194 H TR HEE LR HE
JLower Limit /Measured Value /Upper Limit /Result
W EE 10 MHz 9,999 50 MHz 10. 000 00 MHz 10.000 50 MHz i PASS
[ OPT 57 10 MHz 9.999 950 MHz MHz 10,000 050 MHz i N/A
O OPT 27 10 MHz 9.999 980 MHz MHz 10.000 020 MHz i N/A
— R En1E OK/NG HE
/Result
DISPLAY 0K PASS
ATT 0K PASS
TEST 0K PASS
Other measurement functions 0K PASS

NFEVZYHOFSTIoo=7Y) viokkett

2/ 2



MEHEES . Y1557
FITERB : 20214 38 188

B IE GE B #
& ¥ & ; ®# X = & 7 13 - R
R @ % ! A=FLATPTSAYE
B A & : VP-7721A
REES : 482531D125
BIEREH : 2021 £ 3 A 18 H

LECOETRISR ST OFSAREE (CHE > TRILE - BBRZITL). RIEEEICRIT2BREFT L EHEBRD
BRAMBREBELUTWS T ERIEALEY.
CORIE - MERCHEASNIRERE, BABRKETESERERJEMIC), RUBARMERIEHE(IQA)
IR EBROAMBIEME., FIC(RHREEAERNIFFRPRA(NIST)/2 CERERERARCMALT
WBENEOANRERBICH LT M - PEUF A DMRIENTEDET.
Flo, —HOAEGEXMEBEESE UL BSEREC L -ALTVWET,
We hereby certify that the above product has been calibrated in accordance with job standard of
Yamawaki Eiectronics Industry Co., Ltd. and that the inspection and or test results of the calibration satisfy the
specification Measurement of the calibration is traceable such as JEMIC (JAPAN ELECTRIC METERS INSPECTION CORPORATION)
or JQA (JAPAN QUALITY ASSURANCE ORGANIZATION) ,or to overseas public calibration organization participating
international measurement committee such as NIST(NATIONAL INSTITUTE OF STANDARDS TECHNOLOGY).

5 AR % 85

BHZ BIEES Wt BRHAIR
5700A 5745305 INFIFP2O53 K IE B8 20214E05H
3458A  US28027886 7 Y AN I M F A -8 | 20214058
53132A  My40002181 1 A" -4 b9y 5 202146058
VP-7722A  S90019A122 A -7 4 A7+ 544" 20214058
AC-12B M-61112004 T =X E‘I‘ 1}33 IE & 262135055 |
_1:4G-443B M-46748 Y zt! 4l ® grogg = 9 202155{')_'5%. _

W B B F L %2 &% XN = #
Yamawaki Eiectronics Industry Co., Ltd.
T151-0072 BUREDE RIS £1-21-7 TEL : 03-3465-2421

BRIONEE < LT, COMABO—EHEEULRNTESL,

This certificate shall not be reproduced except in full without the approval of Yamawaki Electronics Industry CORPORATION

yd2016-01a



5 e 3 MR 1M
A EEES  : YD-210308
BREE A—FTAAT7FSAY HEREAH: 2021438 18H
B & : VP-7721A RE - RE 23°C 51 %RH
Wi &S : 482531D125 fEFABAESE  5700A,3458A,53132A,VP7722A
REES . WTBETRAAST i\g_—}gﬂ,meiéfﬁ'
W oE B & BT T
HBROBRE, FTRTHZCEEMALET. @
COREICENZARG. ERESC L —HEUF RENTVET,
HERIEE Fircd BIER HITE(E HE
R
R iR HIEME HE
+ 3 %A (SHE) 10 Hz 10.13 Hz B
+ 2 %A (0.16 kHz~15.99 kHz) 20 Hz 20.25 Hz B
50 Hz 50.55 Hz B
400 Hz | 404.17 Hz B |
1 kHz 1.01 Hz B |
| 20 kHz 20.031 kHz B
50 kHz 50.014 KHz B
100 kHz 99.856 kHz B
H RIS Hh RIEE HE
+0.5dB (4 dB~-35.9 dB) 4.0 dB 3.93 dB B
+0.8dB (-36 dBILTF) 15 dB 1.43 dB B
10 d8 |  -1.08 dB B
35 dB -3.58 dB 2]
. 6.0 dB -6.03 dB B
-16.0 dB -16.03 dB B
| 359 dB -35.87 dB B
e R S St
-75.9 dB -75.81 dB B
TSy A R RIS e
1 kHz B 10 Hz -0.02 dB o)
+0.3 dB (£4H) 20 Hz | -0.02 dB B
+0.1dB (20 Hz~20 kHz) 50 Hz -0.02 dB B
20 kHz ' 0.03 dB B
- 50 kHz | 0.02 dB B
100 kHz |  -003dB | B
UBBFTEERSH

yd2000-10a




ME Mk 24

BHEES : YD-210308

mERIEE HE BIER FIEE e
FHRED
Ud'HE=E R RIE(E HIE
S0.3 % (2FEE) 10 Hz 0.00147 % R
£0.005 % 20 Hz ©0.00150 % B
(30 Hz~49.9 kHz, 20 kHz~39.9 kHz) Hz 0.00108 % B
£0.002 % Hz 0.00031 % B
(50 Hz~19.99 kHz, 80 kHz BW) 1 kHz 70.00029 % | B
" 20 kHz 0.00093 % B |
KHz 0.00153 % B
100 kHz 0.00419 % B
RIZESD
RENE <10 pv (500 kHz BW) HIEE ¥E
UNBAL 42 W B
ACLA" RITE ANBE EE HrE
TR -HD 3 % UNBAL 100.0 V 100.1 V B
30.00 V 29.94 V B |
10.00 V 10.05 V B
~3.000V| 3.004 V B
1.000V 1.001 Vv B
300.0 mV 300.3 mV [
100.0 mV 9.8mv | B |
W | 3000mv| 29.97 mV B
| 10.00 mv| C1002mv | B
© 3,000 mv| 3.004 mV B
1.000 mV 1.003 mv B
0.300 mV 0.3005 mV B
0.100mv|  0.1004 mv B
JS5w hRZ B AIE(E HE
1 kHz it Hz -0.21 dB B
+0.5 dB (20 Hz~100 kHz) Hz -0.04 dB B
+3 dB (5 Hz~500 kHz) Hz | “0.02d8 | B
kHz -0.05 dB B
kHz -0.07 dB B
kHz -0.12 dB B |
" KkHz -0.23 dB B
kHz -008d8 | B |

BB FILEKRARH

yd2000-10a




HE 3P 3M

BEBES . YD-210308
HERIEE i | SAIER 1 RIEE YE
AIEED
Og'H= JElIER Loz HIEE HE
B2 EiERE - 10dB -9.80 dB B
+1.5dB (5 Hz~15.99 kHz) 400 Hz | - 40dB -39.65 dB [
+2.5dB (16 kHz~50 kHz) | - 60dB -59.40 dB B
+2.5dB, -4 dB | - 1048 -10.05 dB B
(50 kHz~159.9 kHz) 1kHz | - 40d8 | 399548 | B
- 60 dB -59.55 dB B
- 10dB -10.95 dB B
20 kHz | - 40 dB -40.80 dB B |
- 60 dB -60.25 dB B
BEoREREL S HES HITE(E HE
100 dB (5 Hz~15.99 kHz) 400 Hz 107.0 dB B
90 dB (16 kHz~50 kHz)  1kHz "~ 1080d8 | B
86 dB (50 kHz~159.9 kHz) 20 kHz 94.5 dB B
BREMEOTHE iR BIESE HITE
Ein<1V 10 Hz -96.8 dB B
<-95 dB (10 Hz~15.99 kHz) 20 Hz -97.4 dB B
<-85dB (5 Hz~50 kHz) I 1 kHz 99,5 dB B
<-65 dB (50 kHz~159.9 kHz) 15 kHz -98.7 dB B
50 KHz -93.8 dB B
100 kHz -87.4 dB B
Do — BEE HIE
HPF 400 Hz oct/-18 dB I\"57-MFHE B
B LPF 30 kHz T oct/-18 dB AU57-AISHE & B
80 kHz oct/-18 dB N*57-RiSE
WHREBEFIEKRA S

yd2000-10a
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IR IRRIRIWIR JG.A PR IR IR R IR RIRE

N CSS @ 2HOIE
%ﬁ EHEES 135101114

2 S JCSS 0029

UM

Bk

At 72—
FORER 1t 4 X ARIR2-6-10
ki g (/4 = i

4160

2973383

Briiel & Kjer

=iblb

TN

of o B & J| ook

HERE L~L

IEC 61094-2{Z #EHL U 7o FH AR IEIE & Al W o F AT BEE
D &Y

B IEE AT HRHNEFHBERRMET B 45 Hi4

— BN B AR E RIS HEH 27— HERERRKIEE
WESHH 202147 H8H

R BEBDDBR
R R i
B

"
7
&

T om

BRERRIIKEUBEDO LB THHZ L ZEALET,

20214E7H 12H

HEHBATEFHEARNT B4 4
— R EEA  H A 5B R A
ArEFHME v & —

PiE (s s

ZOMHEIE, HEES 144548 1HICIESLIDTHh, BEEES (EREME) IS -3 Tk
EHERICEDBEL R ERTEDTT,

EHEICKBAEELIZ, TOMHABON T —a ¥ —KU—$BT0LEZ B L THEHET I 2L E T,
Mgy & — i, ISO/IEC 17025:20171- 360 < #IEMEB & L TRBE I TV T,

S S T S L S S A S A AN Ay S TS TS LA S A A TS LS U U U AR UB UB LR LB S LS AT

R PR R R R R PR R R R R R PR R R R R R AR R AR PR R R N A R RN R PR NN S P R
S S S S S S S S S s TS S S S A T S S S A A A A S A S U U U AR US U AR AR UL U AR AB L



JE@A

W 2H02H
AEEAEEE 135101114

P IEAE R
BEREE L)L

R BELL Ak RBELV~L

(Hz) (dB) (Hz) (dB)
20 -27.03 2000 26.96
30 -27.06 3000 26.69
50 27.08 4000 2638

100 sy 5000 26.11
125 27.17 6000 -26.03
150 2721 7000 -26.30

200 2933 8000 -27.07

250 -27.19 9000 2832

300 -27.15 10000 -30.06

500 9713 11000 -32.07

700 -27.19 12000 -33.88

1000 27.11 12500 -34.61

1500 -27.05

WIEDRHEN S (k=2) :

JE B3k R &
20 HzEA 8000 HzLA 0.07 dB
8000 Hz#E 10000 HzEL 0.17 dB
10000 Hz#8 12500 HzPA T 0.33 dB

WEDORRED S 1L, BEREkk=2L LIILRFHEN S TH Y, $995 %DEEDOKLES
FOLEESNDIXMEEZ D,

BIE At
1. WIEEIX, 1 V/PaZ0dBE LIZETH 5,
2.RIEICfER U e aRas

B~ A 7 vk (A[) Briel & Kjer 4160 No.2652764
3. RIRESE : 200V

4, MERERIZ, TREREBOBRERGFICBITAETHS,
RE 23~24°C WME 62~65% &E 99.1~99.2 kPa

FFRC IR
RIEdmOZHEE, EEEUREZTOTREL R L.

1)) G



BIEEFEAE
CALIBRATION CERTIFICATE

LR PRODUCT NAME o EEEREE
Sound Level Meter
B TYPE . 6236
#YES PRODUCT NUMBER : 222082
<42  MICROPHONE . 82897
#iE¥%E MANUFACTURER . HALH 73— ACO CO., LTD.
DR EERE 8]

[EH#ER. REBBOIL—HE Y FEBA]
RIEICHEAL-RAER MEBBREIEREEICFNL—HI)L
THAHACLZIABLET,
*¢Special notes
[Traceability certificate of standard instruments and calibration equipment.]
We certify that the standard instruments and calibration equipment

are traceable to the national standards.

202241 H17H
January 17, 2022

2-6-10 Daizawa Setagaya-ku
Tokyo Japan
President : Shinichi Terazono

ACO CO., LTD.



X TYPE: 6236 #r&r PRODUCT NUMBER: 222082

a2 B Rl AR Test Results
Tl KA 5B R G 3R A A+t Test results are attached as an exhibit.

A ER Test Requirements

SAERH  Testdate : 202241H17H January 17, 2022
o Temperature : 24 °C

i Humidity : 40 %

KT Barometric pressure 991 hPa

R Used Equipment

TOBI-TILF A=A Digital Multimeter 34401A No. MY45039877
( HZhEAR © 20214 3 B ADH 20224 3 8 )
( Effective life . from March, 2021 to March, 2022 )

AN ERR Variable resistance attenuator STA-115 No. 11075
( HEHEARM ;20215 3 A A5 202246 3 B )
( Effective life . from March, 2021 to March, 2022 )

EF& vl Frequency Counter VP-4545A No. 700008E122
( BHXhEAR : 20215 3 A 55 202246 3 B )
( Effective life : from March, 2021 to March, 2022 )

F—=TAFT+54% Audio Analyzer VP-7T721A No. 482531D125
( ARhHAR : 2021 3 B M5 20224 3 8 )
( Effective life . from March, 2021 to March, 2022 )

EEZ 0K Condenser Microphone 4160 No. 2973383
( BN : 2021 7 H M5 2023% 7T H )

( Effective life : from July, 2021 to July, 2023 )



[ IEHE]
[ Calibration laboratories ]

FL—HEY T 2 EKRK
Traceability Flow Chart

BEFARMREA EREHEE TR

National Institute of Advanced Industrial Science and Technology

l

— MR EEA BAR RGNS
Japan Quality Assurance Organization

BABSIHERAER
Japan Electric Meters Inspection Corporation

[Hima R e ]
[Internal standard instruments]

I

AP =tThrf - - 4
Panasonic Co., Ltd.

IIBBFIRES S
Yamawaki Electronics Industry Co., Ltd.

l

RFY=IFSILO=TY T k&t
Panasonic FS Engineering Co., Ltd.

[3&]

[Product]

mT AR Fosn-ngi—y| || AREARRSE REh s A—F AT
Condenser Microphone Digital Multimeter it Frequency Counter Audio Analyzer
Type 4160 34401A aS"I‘::llaI 5’ VP-4545A VP-T721A
No.2973383 No.MY45039877 N No.700008E122 No.482531D125
0.11075
ALE HRE=S—U—L
2 A0k fr-al~y  Artificial Bar Universal Sound Field Analyzer  grigh it  ERbsky FRMER
Microphone Ear Simulator ATH FRTFPHS44 Sound Level Meter Pistonphone Sound Level Calibrator
Artificial Voice FFT Analyzer
HMHET—BEHCRBLTOET,
Above product names are described using generic terms.
#Re4t 7a—

ACO CO., LTD.




HTEEER
Sound Level Meter
TYPE 6236

RERGSE
INSPECTION CERTIFICATE

AARBEES

Serial No. of body: 222082
[ el | 24 =

P ARG i 82897

Serial No. of Microphone:

Ver:5.0 22-01-08

FHA: 20224E1H17H
Date: January 17, 2022

K R EE
Approved Passed Inspected

[ nagole | X Ahap®| 41 4

X2t 7a—
ACO CO., LTD.



TYPE

6236

1. &% A B Inspection Date
20224E1H 17H January 17, 2022

2. REZEH Inspection Condition

1) ;R Temperature 24 °C
2) i®E  Humidity 40 %
3) |IF Barometric pressure : 991 hPa

3. REHB RUHER Inspection Results
1) RANGE #3224 % The RANGE Shifting Error
RANGE : 20—100dB 70dB A Q&% +0.7dBLLF
Within +0.7dB of the value at 70dB input, Range 20-100dB.

RANGE | AALARL BE#  Frequency (Hz)
(dB)  |Inputlevel @B)| 31.5 1000 8000
20-80 70 -0.1 -0.1 -0.1

20-90 70 0.0 0.0 0.0

20-110 70 0.0 0.0 0.0

30-120 70 -0.2 -0.1 0.1
40-130 70 -0.2 -0.2 -0.2
HE Passed Pass
2) REMHMERE Stability Caracteristic

RANGE : 20—100dB 15#% &% +0.5dBLLTF
Within +0.5dB of the value one minute later, Range 20-100dB.

105 #
ten minutes later
#|ZE  Error (dB) 0.0
¥ Passed Pass

No.

222082




TYPE 6236 No. 222082
3) BREMRERWMEME The Scale Error
RANGE : 30—120dB 31.5HzI375.0dBA A& 1kHz, 8kHzIZ95dBA Hit#e
31.5Hz is 75.0dB input standard 1kHz, 8kHz is 95dB input standard
ATTE A weighting A¥itE A weightin
Ah | ome | mEEm AR | A
Frequency Frequency
Input | Standard (Hz) Input | Standard (Hz)
31.5 (dB) (dB) 1000 8000
120 +0.5 0.0 0.0 1
1156 +0.5 0.0 0.0
110 +0.5 0.1 -0.1
1056 +0.5 0.0 0.1
100 +0.5 0.0 0,1
B R e e
90 +0.5 0.1 0.1
85 +0.5 -0.1 “0.1
80 +0.5 -0.1 0.1
).( 75 +0.5 -0.1 0.1
70 +0.5 0.1 70 +0.5 -0.2 -0.3
65 +0.5 -0.2 65 +0.5 -0.3 -0.3
60 +0.5 0.1 60 +0.5 -0.3 -0.3
55 +0.5 0.2 55 +0.5 -0.2 -0.3
50 +0.5 0.1 50 +0.5 -0.2 -0.3
45 +0.5 -0.1 45 +0.5 0.2 -0.3
40 +0.5 “0.2 40 +0.5 -0.1 -0.3
35 +0.5 0.0 35 +0.5 0.2 0.1,
30 +0.5 0.5 30 +0.5 0.5 0.4
¥IFE | Passed Pass HE Passed Pass
4) BEMRE  Dynamic Characteristic
RANGE : 20—100dB 100dB, 1kHz A f##
When 100dB input, Range 20-100dB at 1kHz.
B i E
Standard Measured Value:I
FAST O ) ‘15
~1.0
SLOW -4.0+1.0 (dB) -4.5
¥ 7E Passed Pass




TYPE 6236 No. 222082
5) BRBHRE Frequency Response
RANGE : 20—100dB 95dBAhE%E(T/9EEL)
When 95dB input, including Microphone value, Range 20— 100dB
e AFE 5 CHE FLAT(Z) ¥
Mg | LRARUR| RmE Bt | LARUR| RE | LRRUR| #as
Frequency| Standard | Response | Deviation | Standard | Response | Deviation Response | Tolerance
(Hz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
10 -70.4 -68.8 1.6 -14.3 -12.9 1.4 0.1 +5.0, -
20 -50.5 -50.8 -0.3 -6.2 -5.8 0.4 -0.1 +3.0
40 -34.6 -34.8 -0.2 2.0 -2.0 0.0 0.1 +2.0
100 -19.1 -19.3 0.2 0.3 -0.3 0.0 0.0 1.5
250 -8.6 -8.8 -0.2 0.0 0.0 0.0 -0.1 +1.5
500 -3.2 -3.4 -0.2 0.0 0.1 0.1 -0.1 +1.5
0.0 0.1 -0.1 -0.1 +1.0
2k 1.2 1.0 -0.2 0.2 -0.4 -0.2 0.2 +2.0
4k 1.0 0.5 -0.5 -0.8 =1.5 =0 -0.4 +3.0
8k 1.1 1.5 -0.6 -3.0 3.7 -0.7 0.5 +5.0
10k 2.5 3.1 -0.6 4.4 5.1 0.7 -0.8 +5.0, -0
20k 9.3 8.5 0.8 ~11.2 -10.6 0.6 =1 +5.0, -co
H5E
Passed —

6) RIfEIETRERE

KEBEID/N—AMESIZXLTI1.0dBLAK
Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-100dB.

JEEE Frequency 2kHz, #YiRLUE K Repeat frequency 40Hz

EEFERIRE H5E
Effective value Error
Passed
(dB)
0.3 Pass

7) BEHERMRE  Self-noise

RANGE : 20-80dB
RANGE : 20-80dB
_ , ARtE CHM | FLAT@)%%
(Including Microphone value)
##& Standard 22LLF 30LLF 32LLTF
(dB) Below 22 | Below 30 | Below 32
xr S _ $
HEME Saltnois 19.8 28.7 30.2
(dB)
HIE Passed Pass




5478 : 2021437 18H

#® IE B B &

w8 HAE4t 73—

TRAERE, YHOEEREICH>TREMATHhATWAZELIBHLET,
COWRIEIC{ERAL-ERERS L, N FYZYISNINY2I-4auTh/0y - ett | A—h—
JEMIC(EARBSHBRER . JQA(B AR ERITE®) LE4ELT
ERIELE, £71-IZNIST (National Institute of Standards and Technology)
REIZN-HE TR ENTINVET,

HF ®B ® B EMC-10013

) & TVINFI-4

i) H  34401A

& & # B MY45039877

w E & B B 202143F18H

B OB £ # BE22C BES50%

# T #HF B 202101351
SRR
EEES B8 X HERS % o HUHR
ST-031 5700A 4635001 Y7'L—4% 2021/10

T561-0854 KRAFEPHTERESTE1HIS
NTYzZ9IFSIVY =T ) i &tt
CSHiEED BIEY—L"ARR

BREMABRGRES &K (= aﬁ;’%




s S i
AER « WIERIEE

( Calibration Report )

BIEEES S9710K

EIEHE= (Control Number) EMC-1 0013
e T Y 3h-3Fi-5
(Description) Digital Multimeter
%55 (Manufacturer) Agilent Technologies
# K (Mode! Number) 34401A
H/ &S (Serial Number) MY45039877
&8+ (Customer) A= 71-
#¥1EH (Calibration Date) 2021438 18H
R (Temperature) 23 °C
JERE (Humidity) 50 %
#1E% (Calibrated by) N
B E¥E (Judgement) & 1%/Pass

B (Approved by)
%5

®

{ZE#£ 5% (Standard)

EEES X HEES 2 TR
(Control Number) (Model Number) (Serial Number) (Description)
ST-031 5700A 4635001 497" -4

CONMEICRET SRERIERIBEICFL—HTLTHD,

NFEV=ZwHFSTIoD=7Y w5kt

1/2



AR - RIERESE

Bt 34401A  SUEEES  NY45039877  HEES  EMC-1 0013
DC V .
Loy REAN TR 5 E LR 5
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
100 mV 100 mV 99.991 5 mV 100. 000 O mV 100.008 b mV ; PASS
1V 0.2V 0.199 985V 0.199 998V 0.200 015V PASS
1V 0.4V 0.399 977V 0.399 998 V 0.400 023 V PASS
1V 0.6V 0.599 969 V 0.599 998 V 0.600 031V PASS
1V 0.8V 0.799 961V 0.799 998V 0.800 039V PASS
1V 1.0V 0.999 953V 0.999 995V 1.000 047 V PASS
1V 0.2V - 0.200 015V - 0.200 000V - 0.199 985V PASS
1V 0.4V - 0.400 023V - 0.400 000 V - 0.399 977V PASS
1V -0.6V - 0.600 031V - 0.599 999V - 0.599 969 V PASS
1V 0.8V - (0.800 039V - 0.799 998 V - 0.799 961V PASS
1V -1.0V - 1.000 047V - 0,999 997V - 0.999 953 V PASS
10V 10V 9,999 60V 9,999 89V 10.000 40V PASS
100 V 100 V 99.994 9V 100.000 2V 100.005 1V PASS
1000 V 1000 V 099.945 V 999.994 V 1 000. 055 V PASS
AC V
EEE: oy BEAD TR R EMR HE
/Frequency /Range /Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 100 mV 100 mV 99.900 0 mV 100. 086 5 mV 100.100 O mV | PASS
400 Hz 1V 1V 0.999 100V 1.000 830V 1.000 900 V PASS
400 Hz 10V 10V 9.991 00V 10.008 48 V 10.009 00 V PASS
400 Hz 100 V 100V 99.910 O V 99.991 4V 100.090 0OV PASS
400 Hz 750 V 700 V 699.355 V 699.873 V 700.645 V PASS
OHMS (4W)
oy HEAD TR REE ER HE
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
100 Q 100 Q 99.986 0 Q@ 100.007 0 @ 100.014 0 @ PASS
1kQ 1kQ 0.999 890 kQ 1.000 050 kQ 1.000 110 kQ i PASS
10 kQ 10 kQ 9.998 90 k@ 10.000 50 kQ 10.001 10 kQ | PASS
100 k& 100 kQ 99.989 0 kQ 100.003 7 kQ 100.011 0 kQ i PASS
1MQ 1TMQ 0.999 890 MQ 1.000 033 MQ 1.000 110 MQ : PASS
10 MQ 10 MQ 9.995 90 MQ 9.998 69 NQ 10.004 10 MQ i PASS
100 MQ 100 MQ 99.190 0 MQ 100. 797 8 MQ 100.810 0 MQ i PASS
DC 1
by BEAD TR Al EfE LR HE
/Range /1nput /Lower Limit /Measured Value /Upper Limit /Result
10 mA 10 mA 9,993 00 mA 9.999 19 mA 10.007 00 mA § PASS
100 mA 100 mA 99. 945 0 mA 99. 987 8 mA 100.055 O mA | PASS
1A 1A 0.998 900 A 0.999 788 A 1.001 100 A PASS
3A 1A 0.998 20 A 0.999 84 A 1.001 80 A PASS
AC 1 o -
ER by BREAN TR HE(E LB ¥ %E
/Freguency /Range /Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 1A 1A 0.998 600 A 1.000 244 A 1.001 400 A PASS
400 Hz 3A 1A 0.996 70 A 1.000 08 A 1.003 30 A PASS

2/2

INFYZwHIFSIvo=7Y voike



FH{TH: 202143818H

® IE GBE B &

"itE #HBASH 71~

TREAE, HHOEERBICHES>STRENMTHOITWACEEIBALET,
CORIEICHERALIARERIE, NTYZ9ISNINY2I-Ya0T7h /00 K &1t A~h-
JEMIC (A ABRE 4R . JOA(B AR ERIHE) HEEBLT
ERIFLE, F/-IENIST (National Institute of Standards and Technology)
REITHAHE TR ERTVET,

& ¥ H¥ B EMC-10008

it % AIEEREES

i & STA-115

® & E B 11075

¥ E % A H 2021438188

B ¥ £ # BE23C B 50%

® T HF B 202101355
ERAEER
BHEES a K HEES % £ BHEER
ST-031 5700A 4635001 $4Y7°L-4 2021/10
E0-027 URE3 101273 RMS/PEAK B E&t+ 2021/3

T561-0854 KIRFFEPHIIRESTEI®/IS
NTYZ9IFSIVY =Ty e &t

CSHEFERD #IEY—L AR %
BIEREEAESRITHRER (& 185

b

e




ALER - RIEREE

( Calibration Report )

RiREES 971K

FHHEEFS (Control Number) EMC-1 0006

e Al bR
(Description) Variable resistance attenuator
#&# (Manufacturer) TOKYO KO-ON DENPA
#5{ (Mode| Number) STA-115
&% -S (Serial Number) 11075

{&k#E% (Customer) “rAsH 72-
#IEH (Calibration Date) 202143 H18H
A (Temperature) 23 °C

SRR (Humidity) 50 %

BIEZ (Calibrated by) JKiZE Fak
&% %E (Judgement) &1 /Pass

&3 (Approved by)
iE5

FEHESS (Standard)

EEES 2= REES 2

(Control Number) (Mode! Number) (Serial Number) (Description)
ST-031 5700A 4635001 7' L4

E0-027 URE3 101273 RMS/PEAK EIE&t

CORMEEICEERT IEERIEREBECNL—YTILTH S,
NFIVZVHFST o= vikeit
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B3 STA-115
JBERERE /Attenuation accuracy

B - RIERES

BhE®ES 11075

EHES EMC-1 0006

BB ATy B AR TR RIE(E LR ¥ 5

/Frequency /Step /Dial /Lower Limit /Calibration Value /Upper Limit /Result
1 kHz 0.1dB 0 dB 0.0(REF.) dB
1 kHz 0.1dB 0.1dB 0.05 dB 0.10 dB 0.15dB ; PASS
1 kHz 0.1dB 0.2dB 0.15dB 0.20 dB 0.25 dB i PASS
1 kHz 0.1dB 0.3dB 0.25 dB 0.30 dB 0.35 dB : PASS
1 kHz 0.1dB 0.4dB 0.35 dB 0.40 dB 0.45 dB i PASS
1 kHz 0.1dB 0.5dB 0.45 dB 0.50 dB 0.55 dB i PASS
1 kHz 0.1dB 0.6 dB 0.55 dB 0. 60 dB 0.65 dB i PASS
1 kHz 0.1 dB 0.7 dB 0.65 dB 0.70 dB 0.75 dB : PASS
1 kHz 0.1dB 0.8 dB 0.75 dB 0.80 dB 0.85 dB  PASS
1 kHz 0.1dB 0.9dB 0.85 dB 0.90 dB 0.95 dB i PASS
1 kHz 0.1dB 1.0 dB 0.95 dB 1.00 dB 1.05 dB { PASS
1 kHz 1 dB 1dB 0.90 dB 1.00 dB 1.10 dB PASS
1 kHz 1 dB 2 dB 1.90 dB 2.00 dB 2.10 dB i PASS
1 kHz 1dB 3 dB 2.90 dB 3.01 dB 3.10 dB i PASS
1 kHz 1 dB 4 dB 3.90 dB 4.01 dB 4,10 dB i PASS
1 kHz 1 dB b dB 4,90 dB 5.01 dB 5.10 dB PASS
1 kHz 1 dB 6 dB 5.90 dB 6.01 dB 6.10 dB ; PASS
1 kHz 1dB 7 dB 6. 90 dB 7.01 dB 7.10 dB : PASS
1 kHz 1 dB 8 dB 7.90 dB 8.01 dB 8.10 dB PASS
1 kHz 1dB 9 dB 8.90 dB 9.01 dB 89.10 dB : PASS
1 kHz 1 dB 10 dB 9.90 dB 10. 00 dB 10.10 dB | PASS
1 kHz 10 dB 10 dB 9.70 dB 10. 02 dB 10.30 dB | PASS
1 kHz 10 dB 20 dB 19.70 dB 19. 99 dB 20.30 dB i PASS
1 kHz 10 dB 30 dB 29.70 dB 29.97 dB 30.30 dB i PASS
1 kHz 10 dB 40 dB 39.70 dB 40.04 dB 40.30 dB | PASS
1 kHz 10 dB 50 dB 49,70 dB 50. 08 dB 50. 30 dB PASS
1 kHz 20 dB 20 dB 19.70 dB 20.02 dB 20. 30 dB PASS
1 kHz 20 dB 40 dB 39. 70 dB 40. 07 dB 40. 30 dB PASS

TV VO FSTIoP=7Y vilktent
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#47H: 2021438180

#® IE Bf B &

"itd B 72—

TREMS, HHOERBEICH->TREMNTHOIA TSI ELIEALET,
CORIEIERLUARERIE, NTYZ9ISNINY)IT~Y3v7h/0y -k &4t A~h—
JEMIC(HABRE SR T . JOA(B ERE G L8280 T
ERIR%E, F7-(ENIST (National Institute of Standards and Technology)
BREITNHE)TMENRTNET,

& ¥ F B EMC-10005

b 2 REEEHIU

i) & VP-4545A

W & & S 700008E122

B E & A B 202143818H

R B & # BE23°C R 50%

F T #® B 202101454
[ FRAESR
EEES B BLEES 2 R AR
EO-030  FT-001S 1504010016 B BRI E R 2021/6
EO-037  33250A MY40005937 7709y 1A b4 2021/9

T561-0854 K2R HIRERITEIE IS
NTYZwhIFSIVY =P kR &t
CSHEHERD BRIEH -t A5
WIETEAERITRIEE &K B8 o




BLER - RIERUEE

( Calibration Report )

iRERS 39712K

HIEE = (Control Number) EMC-1 0005

i 44 EEE 0N
(Description) Frequency Counter
&3 (Manufacturer) Panasonic

#15 (Mode| Number) VP-4545A
#EFES (Serial Number) 700008E122
{k#E# (Customer) 2 712-
#IEH (Calibration Date) 20214E3 7188
i fE (Temperature) 23 °C

i (Humidity) 50 %

RIEF (Calibrated by) JKi#E FN5A
&% (Judgement) &5 /Pass

A ERE (Approved by)
E#

&

FE#EZ] (Standard) :

EEES B BEES & ¥

(Control Number) (Mode! Number) (Serial Number) (Description)

E0-030 FT-0018 1504010016 R B R BURBIR E B
E0-037 33250A MY40005937 77099309 14b-4

COHMBEICRRET IRERIIERELE N L—YTILTH S,
NFYZYHIFSTIoO=Z7Y U5 kkxeit

172



A - RIERIEES

s VP-4545A  #LEFS  700008E122

AN ESER/Sensitivity (1kHz)

HHEEFS ENMC-1 0005

AFIA OK/NG ¥ 7E

/INPUT LEVEL /Result

INPUT A 50 mVrms 0K PASS
INPUT A(7"AH-3) 25 mVrms 0K PASS
INPUT B 50 mVrms 0K PASS

FAERREAEBLER/Timebase _ _

1-V°y5 194 H TR AIE & ER H5E

/Lower Limit /Measured Value JUpper Limit /Result

[ ES 10 MHz 9. 999 50 MHz 10.000 00 MHz 10. 000 50 MHz i PASS
O OPT 57 10 MHz 9.999 950 MHz MHz 10.000 050 MHz | N/A
O OPT 27 10 MHz 9.999 980 MHz MHz 10. 000 020 MHz i N/A
— B 0K/NG ¥ 5E

/Result

DISPLAY 0K PASS
ATT 0K PASS
TEST 0K PASS
Other measurement functions 0K PASS

NFYVZWHOFSTUPZTY) Uokteit

ey



EAEES . Y1557
RITEA B 20214 38 188

B IE Bt B &

® B & w X & #&£ 7 13 - 3
B @ % A=F4ARTIAY

B A & : VP-7721A

REHS - 482531D125

RIEXRMH : 2021 & 3 A 18 H

LECORTRISR (24 OVFSERE (CHE S THIE - BEBRE(TL). RIEFRICRITBBREELIIHRBRD
BERMAREBRLTWS T EEIMHLET,
CORRIE « HERICER S /oARERE. BRBRETBREFROEMIC), RUBARGRIFEMQA)
& EBROANRIERE, Fo(EREREERIRARMANIST) RS EREREERA(CINBLT
WS EAEOAIREMEICH LT L - BEUS s HMRIEN TSN ET.
Ft, —HOAEFEAMEERE U [ESBREC M -ALTWLET,
We hereby certify that the above product has been calibrated in accordance with job standard of
Yamawaki Eiectronics Industry Co., Ltd. and that the inspection and or test results of the calibration satisfy the
specification Measurement of the calibration is traceable such as JEMIC (JAPAN ELECTRIC METERS INSPECTION CORPORATION)
or JQA (JAPAN QUALITY ASSURANCE ORGANIZATION) ,or to overseas public calibration organization participating

international measurement committee such as NIST(NATIONAL INSTITUTE OF STANDARDS TECHNOLOGY).

& AR % 25

il BIEES BmE BNAAR
5700A 5745305 INFTIry053KRIE B 20214F05H
3458A  US28027886 7 ' v 4 M TN FA -5 | 20214058
53132A  MY40002181 1 I A C -8 B A9 Y 20214058
VP-7722A  S90019A122 A -7 4 AT+ AY " 20214£058
AC-12B M-61112004 FE = 5t & IE 8 zdziﬁﬁosﬁ
MG-4438  M-46748 SEBAB v 1db-5 20214058

i B 8B F I 2 & RN = #

Yamawaki Eiectronics Industry Co., Ltd.
T151-0072 BoRENESEME - &1-21-7 TEL : 03-3465-2421

FBRIOFHEIL LT, COMRBRO—EMEEBULRNT JEEL, yd2016-01a

This certificate shall not be reproduced except in full without the approval of Yamawaki Electronics Industry CORPORATION



5 e 3 P 1%
WA & EIBES : YD-210308
BRE A-—F1APFSaY HREAH: 2021438 188
B R & : VP-7721A BE - RE 23C 51 %RH
Wi HS : 482531D125 fEFARAEEE | 5700A,3458A,53132A VP7722A
RiEE S ITEELRRISH AC-12B,MG-443B8
#oOE & ® B HRE
HBROBRE. TRTHBTEEMBLET. @
CORECHNZHERD, EREEC N —HEUFHFENTOET,
HEAIEE | P REs SHITEqE HE
FURA
iR [ERER HIE(E HE
+ 3 %L (26EHE) 10 Hz 10.13 Hz B
+ 2 %A (0.16 kHz~15.99 kHz) 20 Hz 20.25 Hz B
50 Hz 50.55 Hz B
400 Hz | 40417 Hz B
1 kHz 1.01 Hz B
20 kHz 20.031 kHz B
| 50 kHz 50.014 kHz B
100 kHz 99.856 kHz B
HiEE H RITEAE 7
+0.5d8 (4 dB~~-35.9 dB) 4.0 dB 3.93 dB B
+0.8dB (-36 dBIUTF) 15 dB 1.43 dB B
| 10 de | -108dB | B |
35 dB -3.58 dB o)
[ 6.0 dB -6.03 dB B
-16.0 dB [ -16.03 dB B
359 dB -35.87 dB B
[ 360 dB  3605dB | B |
| 759 dB -75.81 dB o)
ISy hRZ B BIEE e
1 kHz =it 10 Hz -0.02 dB B
+0.3dB (£HEHE) 20 Hz ~ -0.02 dB B
+0.1dB (20 Hz~20 kHz) 50 Hz -0.02 dB B
20 kHz 0.03 dB R
| 50 kHz | 0.02 dB B
100 kHz |  -003dB | B
T e TP

yd2000-10a




w3 MP 2M

EWES . YD-210308
SERIEE e R AR uE
BIRED
Dg'HE JEiRER RITE(E HE
<0.3% (24H) 10 Hz 0.00147 % )
<0.005 % 20 Hz © 0.00150 % B
(30 Hz~49.9 kHz, 20 kHz~39.9kHz) | 50 Hz | o.00108 % B
<0.002 % 400 Hz 0.00031 % B
(50 Hz~19.99 kHz, 80 kHz BW) 1 kHz 0.00029% | & |
T 20 kHz 0.00093 % B’
50 kHz 0.00153 % B
100 KkHz 000419 % | B
RITESD
REME <10 uv (500 kHz BW) AIEE HE
UNBAL 42 pv &
ACLA" RIE > ADBE AIEE HE
IAT-HD £3 % UNBAL 100 V 100.0 V 100.1 V B
[ 30V 30.00 V 29.94 V B
10V 10.00 V 10.05 V B
" 3v | 3000V 3.004 V B
1V 1,000 V 1.001 V B
300mV | 300.0 mv 300.3 mV B
100 mV | 100.0 mv '99.8 mV B
| 30mv | 30.00mv| 29.97 mV 8
[ 10mv | 10.00 mV]| 1002mv | &
[ 3mv | 3.000 mv| 3.004 mV B
[ 1mv | 1.000 mv 1.003 mV B
 0.3mv | 0.300 mv| 0.3005 mV 8
| 0.1mv | 0.100mv|  0.1004 mv B
35w k2 JEliRER AIE{E HE
1 kHz B 10 Hz -0.21 dB o)
+0.5 dB (20 Hz~100 kHz) 20 Hz -0.04 dB B
+3 dB (5 Hz~500 kHz) [ s0 Hz | o002d8 B
10 kHz -0.05 dB )
20 kHz ~ -0.07 dB B
| 50 KkHz n -0.12 dB B
100 kHz -0.23 dB B
200 kHz -0.08 dB B |
WSS FILEKXRASH

yd2000-10a




M3 MR 3M

EEES . YD-210308
iERIAE bl HAIES RIEME HE
RIS
I HE =P Lz RIEE HE
8 2 W - 10 dB -9.80 dB B
+1.5dB (5 Hz~15.99 kHz) 400Hz | - 40dB -39.65 dB B |
+2.5 dB (16 kHz~50 kHz) - 60dB 59,40 dB 8
+2.5dB, -4 dB [ - 10dB -10.05 dB )
(50 kHz~159.9 kHz) 1kHz | - 40a8 |~ -39.95 dB B |
- 60 dB -59.55 dB B
- 10d8B -10.95 dB B
20kHz | - 4008 |  -40.80 dB 2 |
- 60 dB -60.25 dB B
EARREL e AIEE HE
100 dB (5 Hz~15.99 kHz) 400 Hz 107.0 dB B
90 dB (16 kHz~50 kHz) - 1kHz | 1080d8 | =
86 dB (50 kHz~159.9 kHz) 20 kHz | 94.5 dB B
BEMEOTHE e AIEME HE
Ein<1V 10 Hz -96.8 dB B
<-95dB (10 Hz~15.99 kHz) 20 Hz -97.4 dB B
<-85 dB (5 Hz~50 kHz) - 1 kHz ~ 99.5 dB B
<-65 dB (50 kHz~159.9 kHz) 15 khz -98.7 dB B
50 kHz -93.8 dB B
100 kHz -87.4 dB "
AT~ mETE HiE
HPF 400 Hz oct/-18 d B I §)-NSHE R
T WF 30Kz oct/-18 d B A°3)-NiSHE i B
80 kHz oct/-18 dB \°9)-MStE:
WHEFITEHKRALS

yd2000-10a
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XSS AN A AN AR PN PR AN AN PN A JQA R AN AR AN AN AN AR AN AR PN AN AN AN A

JCSS W 2HD1R

JCSS 0029 FERAEE R 1351-01114

B Ik Gk B

w B F RS 7a—

* 50} FORER A X ARIR2-6-10

T Z RE~Af7aky

il = 4160

M EE 5 2973383

B & F Briiel & Kjaer

® IE H B FERE L~

®E F ¥ IEC 61094-2|Z 4L U 7= Ml AR IEHE 2 W = B EM R E
®E & # BFED LB Y

RIEE ST FRENEFHRARRNT H4FHi4

— X EEA B A ERIESAE B 7 — SRR ESE
BIE A H 20214E7H8H

USUS AU UB AR U UB U U AR AR S AR UL UL LR LE AL LB LS

BIEFRRIIREAUBED LB THHZ L EFEHALE T,

20214F7H 128

WA EF R ARNT H4% 4
—f A H A B R RS
BrEETHlE v &% — =

pr % 509

ZOIFHEI., HEESE144£5 1HIIESLVOTHY ., BEEEREREE) I -3 Lk
EESIC LD RIEEL =RATT D TY,
BWMICESEAELLIZ, ZOHABON S —a ¥ —-RU—E50h 2B L CHHETEZI LA CET.
W v & —i, ISO/IEC 17025: 20171 HD < RIEHBI & L TREZ A TWET,

S S A TS A TS TS TS TS A TS TS S S TS S A S S S e LN S S S TS S SO AN CAS S LN TS

S ZAN AN AR A (S (AR LA ARG AR A (AR A AT LA A AR A AR A AR VAR AR AR AR A AR AN A AT A AL AN A AR A AN AN AN A AN AN 2
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JEA

W 2Hm2H
REEAEEE 135101114

I 5
FERE L)L

JABER  REL~L BAEEk BV~

(Hz) (dB) (Hz) (dB)
20 -27.03 2000 -26.96
30 -27.06 3000 -26.69
50 -27.08 4000 -26.38

100 -27.15 5000 26.11
125 -27.17 6000 -26.03
150 -27.21 7000 -26.30
200 -27.23 8000 -27.07
250 -27.19 9000 -28.32
300 -27.15 10000 -30.06
500 -27.13 11000 -32.07
700 -27.19 12000 -33.88
1000 -27.11 12500 -34.61
1500 -27.05

BEORHENS(k=2) :

JE B EK RHED S

20 HzLA B 8000 HzLA T 0.07 dB
8000 Hz# 10000 HzLAF 0.17dB
10000 Hz# 12500 HzLA T 0.33 dB

WEOTRHEN 1L, AEFREE=2L LIIEREN S THY . #995 %DEBEDAMES
FolitEshsKExE52 5,

BIE 44t
1. BEMENE, 1V/PaZ0dBE LI-ETH 5,
2. IR U7 A e .
R~ A 7 aR(F3) Briel & Kjer 4160 No.2652764
3. (RABEE : 200V

4. WEMRRIT, TRRESOBRELSEICBITAETHS,
BE 23~24°C BE 62~65% SE 99.1~99.2 kPa

e
RO EYE, EEREUTRELZTOPRES £ L7,

¥ E



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR21120367-1 Page : 1 of 3

Customer . Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Naonthaburi , Nonthaburi 11000

Equipment Name . Sound Calibrator
Manufacturer . Quest Technologies
Model : QC-10

Serial Number : QE7060323

ID. Number ©ON/A

Environmental Conditions

Ambient Temperature 1 9R%C T 4% Received Date + 27 Dec 2021
Relative Humidity D 50% T 15 % Calibration Date : 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date © NIA

Calibration Procedure . In-House Method Date of Issue : 28 Dec 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by @/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



é’y'&llﬂ'l‘ll()LOGY SYSTEM ( THAILAND ) CO.,LTD.

1yl
e
-',
I
N Cali ion R
alibration Report
Certificate Number : SPR21120367-1 Page : 2 of 3
Reference Standards
Equipment Name Madel Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0001-21 08 Jan 2022
AUDIO Analyzer 89038 3011A09975 ELO4965/21 19 Feb 2022
Traceability

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

PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0



' Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR21120367-1 Page : 3 of 3

Function :  Sound Level

UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
: 114 113.84 0.16 1.5

Note:
: The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 REV.0



Certificate of Calibration

Certificate Number

Customer

: SPR21120367-2

. Health and Envitech Co., Lid

Yy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

.\\‘“‘\IJ:" Yo,

=
m ANSI Kational Aceroditaiion Board
2 ek EDI
-, \‘

ACCREDITED

CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 2050

Page: 1 of 3

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang

Nonthaburi , Nonthaburi 11000

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

ACO
6236
78383

N/A

93T 3°C
50% * 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

27 Dec 2021
27 Dec 2021

N/A

28 Dec 2021

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by :

Mr. Surasak Vakjan

Calibration Officer

Approved by

(e

( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number : SPR21120367-2

Reference Standards

= -~
e =
ANST National Accradilabion Besed
x e -

= ACCREDITED
= T 0

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

SC-942

B014059

EEL.BP.19/1063

15 Oct 2022

oa Traceability

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

TISTR - Thailand Institute of Scientific and Technoiogical Research

SP-FM-04-15 rev.0



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AWSI Kational Accreditation Board
e T ==
P e e ACCREDITED
%, '//_-\-‘\ bl IEOALE [T0S =
LTRSS CALIBRATION AND
nh DIMENSIDNAL MEASUREMENT

Result of Calibration

Certificate No.: SPR21120367-2 Page : 3 of 3
o Range : 94 to 114 dB Function : @1kHz
s Select A Unit : dB
; Standard UUC Reading Error Uncertainty
= Seing Fast Slow Fast Slow £2
94 93.9 93.9 ~0.1 -0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
S Setting Fast Slow Fast Slow ()
P 94 94.0 94.0 0.0 0.0 0.15
114 1141 114.1 0.1 0.1 0.15
Select 7 Unit : dB
= Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
- 94 94.0 93.9 0.0 =.1 0.15
i 114 114.1 114.0 0.1 0.0 0.15
\
" Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the

. standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0



Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ANSH Natiomad Acereditation Board

A\

\)>§'

e e
R AN .
Certificate of Calibration
8 Certificate Number : SPR21120367-3 Page: 1 of 3

Customer . Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
0 Nonthaburi , Nonthaburi 11000

Equipment Name » Sound Level Meter
‘, Manufacturer . Rion
3 Model © NL-20
} Serial Number : 00532379
ID. Number D ON/A

S
o Environmental Conditions

Ambient Temperature L gawp T g9 Received Date . 27 Dec 2021
Relative Humidity : 50% Y15 % Calibration Date . 27 Dec 2021
: Location of Calibration * In-Lab Recommend Due Date CON/A

Calibration Procedure ;. SP-CPE-04-01 Date of Issue . 28 Dec 2021

S Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

N requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by @/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number

Calibration Report

: SPR21120367-3

Reference Standards

SYSTEM ( THAILAND ) CO.,LTD.

Ly
R | n"'ﬂ’/"

“
Z
ANSI National Accreditation Board
- /.-'-_"--__‘\ — T e T
. & ACCREDITED
YN e
L \)

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

SC-942

B014059

EEL.BP.19/1063

156 Oct 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



Yy METROLOGY SYSTEM ( THAILAND ) CO. L D.

W,

i St
P
M ANST Hational Accreditation Board
e T =
%~ ACCREDITED
TN ST
‘»"a,;"| W CALIBRATION AND

DIMENSIONAL MEASUREMENT

Result of Calibration

N Certificate No. :  SPR21120367-3 Page : 3 of 3
o Range: 94 to 114 dB Function : @1kHz
4 Select A Unit : dB
Standard UUC Reading Error Uncertainty
j oL Fast Slow Fast Slow ()
= 94 94.0 94.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
n Sng Fast Slow Fast Slow ()
3%
- 94 94 .1 94.0 0.1 0.0 0.15
: 114 114.2 114.2 0.2 0.2 0.15
Select P Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
- 94 94 .1 94 1 0.1 0.1 0.15
114 114.2 114.2 0.2 0.2 0.15
N
i Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

-~ End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number : SPR21120367-4 Page : 1 of 3

Customer . Health and Envitech Co., Ltd
77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Nonthaburi , Nonthaburi 11000

Equipment Name . Sound Level Meter
Manufacturer : Rion

Model : NL-20

Serial Number : 00732581

ID. Number ¢ N/A

Environmental Conditions

Ambient Temperature T aaemt 4 Received Date . 27 Dec 2021
Relative Humidity . 50% t15% Calibration Date . 27 Dec 2021
Location of Calibration . In-Lab Recommend Due Date L N/A

Calibration Procedure :  SP-CPE-04-01 Date of Issue . 28 Dec 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by Q\/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR21120367-4 Page : 2 of 3

: Reference Standards

v Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP.19/1063 | 15 Oct 2022

G Traceability
] This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ™ ~#%*
Certificate No. : SPR21120367-4 Page : 3 0of 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 92.5 92.5 -1.5 -1.5 0.15
114 112.6 112.6 =14 —=1..4 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 92.5 92.5 -1.5 =1.5 0.15
114 112.6 112.6 -1.4 =] 0.15
Select P Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 92.6 94.6 -1.4 0.6 0.15
114 112.7 112.6 -1.3 -1:4 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number . SPR21120367-5 Page : 1 of 3

Customer . Health and Envitech Co., Ltd
77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Nonthaburi , Nonthaburi 11000

Equipment Name . Noise Dosimeter
Manufacturer : Quest Technologies
Model : NoisePro DL Dosimeter
Serial Number : NLEO70203

ID. Number o N/A

Environmental Conditions

Ambient Temperature 1 Jnept aon Received Date + 27 Dec 2021
Relative Humidity s 60% T15% Calibration Date : 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date DO N/A

Calibration Procedure . SP-CPE-04-01 Date of Issue . 28 Dec 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by

—
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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n Certificate Number : SPR21120367-5 Page :2 of 3
Reference Standards
Equipment Name Modet Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 8014059 EEL.BP.19/1063 | 15 Oct 2022

i Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration " =%~
Certificate No. : SPR21120367-5 Page : 3 0of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.2 114.2 0.2 0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 114.3 114.3 0.3 0.8 0.15
Note:

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

The result of calibration was found accurate as show on date and place of calibration only.

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number . SPR21120367-6 Page: 1 of 3

Customer . Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Nonthaburi , Nonthaburi 11000

Equipment Name . Noise Dosimeter
Manufacturer © Quest Technologies
Model : NoisePro DL Dosimeter
Serial Number : NLGO070140

ID. Number tON/A

Environmental Conditions

Ambient Temperature Ll R e Received Date i 27 Dec 2021
Relative Humidity : 50% Y15 % Calibration Date 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date © O NIA

Calibration Procedure :  SP-CPE-04-01 Date of Issue : 28 Dec 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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© Certificate Number : SPR21120367-6 Page : 2 of 3
2 Reference Standards
@ Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP.19/1063 | 15 Oct 2022

0o Traceability
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ™ =%+
Certificate No. : SPR21120367-6 Page : 3 0of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.2 114.2 0.2 0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.3 114.3 0.3 0.3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR21120367-7 Page: 1 of 3

Customer . Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
W Nonthaburi , Nonthaburi 11000

' Equipment Name :  Noise Dosimeter

, Manufacturer : Quest Technologies
Model . NoisePro DL Dosimeter
: Serial Number © NLGO70138

'35 ID. Number :N/A

Environmental Conditions

Ambient Temperature : 9ot 3% Received Date : 27 Dec 2021
Relative Humidity : 50% T15% Calibration Date . 27 Dec 2021
Location of Calibration © In-Lab Recommend Due Date © N/A

| Calibration Procedure . SP-CPE-04-01 Date of Issue . 28 Dec 2021

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
‘i‘_: requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
&y this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture’s specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by

o) Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

] Certificate Number : SPR21120367-7 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
i Sound Level Calibrator SC-842 B014058 EEL.BP.19/1063 | 15 Oct 2022
(§ (0]
0 Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ™ ~&%*
Certificate No. : SPR21120367-7 Page : 3 0of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.2 114.2 0.2 0.2 0.15
Select C Unit : dB
Standard UUC Reading Eror Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 .1 94 .1 0.1 0.1 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR21120367-8 Page: 1 of 3

Customer ' Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Nonthaburi , Nonthaburi 11000

Equipment Name ' Noise Dosimeter
Manufacturer © Quest Technologies
Model : NoisePro DL Dosimeter
Serial Number © NLGO070139

ID. Number TON/A

Environmental Conditions

Ambient Temperature e B T Received Date : 27 Dec 2021
Relative Humidity : 50% T15% Calibration Date : 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date © N/A

Calibration Procedure . SP-CPE-04-01 Date of Issue . 28 Dec 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by @//

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

© Certificate Number : SPR21120367-8 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
&) Sound Leve! Calibrator SC-942 B014059 EEL.BP.19/1063 | 15 Oct 2022
q Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. : SPR21120367-8 Page: 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 -0.1 =0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94 .1 0.1 0.1 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number : SPR21120367-9 Page : 1 of 3

Customer . Health and Envitech Co., Ltd

77/11 Moo 2, Ngamwongwan Road, Soi 5, Bang Khen , Mueang
Nonthaburi , Nonthaburi 11000

Equipment Name © Noise Dosimeter
Manufacturer : Quest Technologies
Model :  NoisePro DL Dosimeter
Serial Number © NLG070141

ID. Number DON/A

Environmental Conditions

Ambient Temperature P ooagse Tt 3¢ Received Date . 27 Dec 2021
Relative Humidity : 50% T 15% Calibration Date : 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date : N/A

Calibration Procedure . SP-CPE-04-01 Date of Issue : 28 Dec 2021

Method of Calibration

Th
re
th

co

is certifies that the above instrument was calibrated in compliance with the calibration system
quirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform
is calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

nsensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by @‘/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



DIMENSIONAL MEASUREMENT

ACT - 2060

Calibration Report

Certificate Number : SPR21120367-9 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
5 Sound Level Calibrator SC-942 B014059 EEL.BP.19/1063 | 15 Oct 2022
!"‘.J
i Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

e Certificate No. : SPR21120367-9 Page : 3 of 3
: Range : 94 to 114 dB Function : @1kHz
2 Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
S 94 94.0 94.0 0.0 0.0 0.15
' 114 114.2 114.2 0.2 0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
| Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
L 114 114.3 114.3 0.3 0.3 0.15
.| Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

N Measurement Uncertainty

S The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Calibration 0087
Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:
Customer:
Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

&%T‘a—h 139 Lloadd onid rim

Part of DKSH Group

Certificate of Calibration

SPECTROPHOTOMETER Certificate No.: C06210223
SPECORD 50 PLUS Issued Date: 18 May 2021
232H1012 (LB-HE-073) Job No.: KSPR2106842
Analytik jena Page: 1 of 3

In Condition

Health & Envitech Co.,Ltd.
77/11 Moo 2 Ngamwongwan Rd. Soi 5,
Tumbon Bangkhen, Mueang, Nontaburi 11000 Thailand

Temperature L. S 0.2 °C
Humidity 55.5  %RH + 1.2 %RH

I+

Health & Envitech Co.,Ltd. ( Laboratory 2)
77/11 Moo 2 Ngamwongwan Rd. Soi 5,
Tumbon Bangkhen, Mueang, Nontaburi 11000 Thailand

Mr.Nattapat Rungrueang
17 May 2021
In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 87146 and 85282
The standard for Photometric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161
The standard for Spectral resolution Certificate No. 87173

SBRT 9

(Mr. Nattapat Rungrueang)

SPC RT Co., Ltd. (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty muitiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Lid.

uian 0afd 0197 4
SPC RT CO,, LTD.

fil 00003 1194 wourissTauatla 57 auudgyuin 1011 WIUNIN WAKTEIUY NTIMNIMILAT 10260
Bronch 00003 1194 Soi Wochirathamsothit 57, Sukhumvit 101/1 Rood, Bangchok, Phrokhanong, Bangkok 10260 Thoiland
Tel: 0 2185 4332 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.speo@spe-rhcom Wt www.spe-rt.com SPCC-FM-C06-12: 23 Nov 2020




SPC Calibration Center

KT

Part of DKSH Group

Certificate No.: C06210223 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
360.93 360.80 0.13 0.13
418.59 418.56 0.03 0.13
460.02 459.88 0.14 0.13
536.59 536.54 0.05 0.13
684.40 684.48 -0.08 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.0000 0.0000 0.0045
0.5890 0.5910 -0.0020 0.0045
420 nm
0.7616 0.7626 -0.0010 0.0045
1.0263 1.0310 -0.0047 0.0045
0.0000 0.0000 0.0000 0.0045
0.5787 0.5799 -0.0012 0.0045
440 nm
0.7442 0.7442 0.0000 0.0045
1.0039 1.0061 -0.0022 0.0045
0.0000 0.0000 0.0000 0.0045
0.5292 0.5294 -0.0002 0.0045
465 nm
0.6865 0.6861 0.0004 0.0045
0.9534 0.9581 -0.0047 0.0045
0.0000 0.0000 0.0000 0.0045
0.5468 0.5444 0.0024 0.0045
546.1 nm
0.6957 0.6924 0.0033 0.0045
0.9991 0.9976 0.0015 0.0045
0.0000 0.0000 0.0000 0.0045
0.5851 0.5817 0.0034 0.0045
590 nm
0.7238 0.7195 0.0043 0.0045
1.0957 1.0916 0.0041 0.0045
0.0000 0.0000 0.0000 0.0045
0.5692 0.5657 0.0035 0.0045
635 nm
0.6914 0.6873 0.0041 0.0045
1.0881 1.0838 0.0043 0.0045

uidn eaif? 01FA dia
SPC RT CO,, LTD.

A17f 00003 1194 vouAssTuATBa 57 ouugyein 10171 wwraunesin wanTElvug naMEIINAY 10260

Branch 00003 1194 Sol Wochirathamsathit 57, Sukhumvit 101/1 Rood, Bangchak, Phrokhanong, Bangkok 10260 Thaoilond

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spcc@spe-rt.com Website: www.spc-rt.com

SPCC-FM-C06-12: 23 Nov 2020



SPC Calibration Center S%RT

Part of DKSH Group

Certificate No.: C06210223 Page 3 of 3

Calibration Results:
Without Adjustment

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.0000 0.0000 0.0080
235 nm
0.7307 0.7264 0.0043 0.0080
0.0000 0.0000 0.0000 0.0080
257 nm
0.8516 0.8465 0.0051 0.0080
0.0000 0.0000 0.0000 0.0080
313 nm
0.2836 0.2846 -0.0010 0.0080
0.0000 0.0000 0.0000 0.0080
350 nm
0.6319 0.6258 0.0061 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.57 +/-0.11 nm 260.58 0.32 2.4949
392.03 +/-0.11 nm 392.02 0.88 2.0555

The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength (nm ) 268.72 266.76 1.59 1.50
UUC: Wavelength (nm) 268.78 266.78
Std Absorbance ( A) 0.4616 0.2797
Absorbance ( A) 0.4465 0.2816

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

Ut 10aRd 8197 dia

SPC RT CO, LTD.

Al 00003 1194 vourdssTIuATla 57 U 1011 WU HIIn wansElvug nqanmuAT 10260

Branch 00003 1194 Soi Waochirathomsothit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tal: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-moil; Info.spco@spo-rt.com : www.spe-rt.com SPCC-FM-C08-12: 23 Nov 2020




SPC Calibration Center

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Certificate No.:

C06210223

KT

Part of DKSH Group

Page: 1, Sefd

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and

ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A

Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA

Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA
O cheice C Customer defined, Customers may define arbitrary multiple of r to have applied as
quard band (w=r U) .
. PFA - Probability of False Accept
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (%) Conformity
360.80 0.13 0.13 3 Pass
418.56 0.03 0.13 3 Pass
459.88 0.14 0.13 3 Pass
536.54 0.05 0.13 3 Pass
684.48 -0.08 0.13 3 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

uhdn 1eaitd a1di dada
SPC RT CO., LTD.

4197 00003 1194 Yawdssaudiba 57 ouugyuin 101/1 wIeueen WANTELNMY N{INWLMINAT 10260

Branch 00003 1194 Soi Wachirathomsathit 57, Sukhumvit 101/1 Road, Bengehak, Phrokhaneng, Bangkok 10260 Thalland

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.

spc-r.com

www.spe-rt.com

SPCC-FM-C06-12: 23 Nov 2020



SPC Calibration Center SBRT

Part of DKSH Group

Certificate No.: C06210223 Page: 2 of 3

Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity

0.0000 0.0000 0.0045 0.015 Pass
0.5910 -0.0020 0.0045 0.015 Pass

420 nm
0.7626 -0.0010 0.0045 0.015 Pass
1.0310 -0.0047 0.0045 0.015 Pass
0.0000 0.0000 0.0045 0.015 Pass
0.5799 -0.0012 0.0045 0.015 Pass

440 nm
0.7442 0.0000 0.0045 0.015 Pass
1.0061 -0.0022 0.0045 0.015 Pass
0.0000 0.0000 0.0045 0.015 Pass
0.5294 -0.0002 0.0045 0.015 Pass

465 nm
0.6861 0.0004 0.0045 0.015 Pass
0.9581 -0.0047 0.0045 0.015 Pass
0.0000 0.0000 0.0045 0.015 Pass
546.1 nm 0.5444 0.0024 0.0045 0.015 Pass
0.6924 0.0033 0.0045 0.015 Pass
0.9976 0.0015 0.0045 0.015 Pass
0.0000 0.0000 0.0045 0.015 Pass
0.5817 0.0034 0.0045 0.015 Pass

590 nm
0.7195 0.0043 0.0045 0.015 Pass
1.0916 0.0041 0.0045 0.015 Pass
0.0000 0.0000 0.0045 0.015 Pass
0.5657 0.0035 0.0045 0.015 Pass

635 nm
0.6873 0.0041 0.0045 0.015 Pass
1.0838 0.0043 0.0045 0.015 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

uidn 1eaid 919 daria

SPC RT CO,, LTD.

A1 00003 1194 wopaRsssauaiba 57 MUUAYHIN 101/1 WYIUT9IN WANTEINW NTINNIMIUART 10260

Branch 00003 1194 Sai V athit 57, Suk it 101/1 Reod, Bangchak, Phrokhanong, Bangkok 10260 Thailond

Tol: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: Info.spcc@spe-rh.com Website: www.spe-rt.com SPCC-FM-C06-12: 23 Nov 2020




SPC Calibration Center SBRT

Part of DKSH Group

Certificate No.: C06210223 Page: 3 af 3

Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
! .0000 ; ;

235 nm 0.0000 0.000 0.0080 0.015 Pass
0.7264 0.0043 0.0080 0.015 Pass

257 nm 0.0000 0.0000 0.0080 0.015 Pass
0.8465 0.0051 0.0080 0.015 Pass
0.0000 0.0000 0.0080 0.015 Pass

313 nm
0.2846 -0.0010 0.0080 0.015 Pass

350 nm 0.0000 0.0000 0.0080 0.015 Pass
0.6258 0.0061 0.0080 0.015 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

v oA 017R 4

SPC RT CO,, LTD.

A91fl 00003 1194 vaurRserauatBa 57 ouudgyuiv 101/1 WILIRn WanTElvug NTUHNMIUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland

Tel: 0 2185 4333 Ext, 3300-3308 Fox: 0 2185 4424 E-mail: Infospcc@spe-rt.com \ www.spc-rt.com SPCC-FM-C06-12: 23 Nov 2020




Without Adjustment Job No.: KSPR2106842

Correction (nm) Wavelengthaccuracy Tolerance 3 (nm)

4
I
2
1
0 = = = = e
-1
-2
-3 =
S
0 100 200 300 400 500 600 700 800
X Correction (nm) =  Uncert (+) =  Uncert (-) Wavelength (nm)
--------- Lower Acceptance limit ===-=====Upper Acceptance limit Lower Specification
Upper Specification
Photometric Accuracy (Absorbance) Tolerance 0.015 (Abs)
Correction (Abs)
02
0.015
0.01 = - - ==
0.005 —_— = ‘. - = R
0- T ¥ - T ‘———X T — f— —
-0.005 e we = - £ == %
-0.01 = =.
-0.015
-0.02
0 0.2 0.4 0.6 0.8 1 1.2
X 420 nm K 440 nm ©  465nm Absorbance
® 546.1mm B 590 nm A  635nm
=  Uncert (+) = Uncert(-) = =enemmes Lower Acceptance limit
--------- Upper Acceptance limit Lower Specification Upper Specification
Photometric Accuracy (Absorbance) Tolerance 0.015 (Abs)
Correction (Abs)
0.02
0.015 =
0.01
0.005 L 2 - =
o .
-0.005 = =
00t g
-0.015
-0.02
0] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
X 235 nm W 257 nm o 313nm Absorbance
4 350nmm =  Uncert (+) =  Uncert (-)

......... Lower Acceptance limit --=--=--- Upper Acceptance limit
Upper Specification

Lower Specification




SPC Calibration Center

TunsrdaLanINIASaY TARILInaaN

aflaip3asila; SPECTROPHOTOMETER  5u: SPECORD 50 PLUS

KT

Part of DKSH Group

w@aitlusu: KSPR2106842

umma‘nm"%m: 232H1012

a59dau (3U) As29da ()
17 May 2021 518N15A5EA 17 May 2021 VULLUG)
Und | Lind Uné | Lnnd
General
O 1. erwduysaue3as 0
| 2. enuan (Tavldfiau, mulu-uaniaiav) O
. 3. @y ila - iila 1a3a9 (On-Off Swicth) W
O 4, ﬂunﬂ (Keypad) |
0O 5. wue (Display, Screen Contrast) O
Spectrophotometer
] O 6. usogiu Tuinh (Battery Backup) >= 2.5 VDC O O
O 0O 7. émmuidanauunadu (Wavelength Control) | |
O O 8. AMNEIAGU (Wavelength Check) O 0O
0O 9.  umavriuflauas (UV < 3,000 hour) O
O 10.  umaviuflaus (Visible < 5,000 hour) O
O O 11.  weviauanusinat (Carousel Module) O O
PH Meter and Conductivity Meter
0] O 12.  8dansm ( Electrode and Connection Cable ) i 0
O O 13.  sweudrsaraiulu Electrode (Level KCI ) O 0
0 . 14.  shilafuany Electrode (Dust Protection Hood) O O
O O 15.  w73uddansa (Stand) O O
Turbidimeter
] 0 16. e mauiisiga (No Sample) 0 0
O 0O 17.  siunsdovdInwasuas (>= 2.5 lufu 3.0) O 0
Automatic titrator
| O 18.  dnw Piston Burettes O O
O = 19.  Function Rinsing and Dosing B 0O
0 0 20.  sanmadssuargUnsailsznay 0 0

WG/ Uaunudn ;

uidn 1wafid 0797 ddm
SPC RT CO.,, LTD.

A7 00003 1194 vourissssuaila 57 ouudyudn 1011 WWIUNIIN WANTELYLY NTUNMUUIUAT 10260
Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rood, Bangehak, Phrakhonong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: Info. @spc-ri.com Wabsite: www.spe-ri.com

Mr.Nattapat Rungrueang

Service Engineer

SPCC-FM-R31-02: 23 Nov 2020
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42 TIWBUNTT 14 1A 9 T ALY AN 10230 Tnadm 02-9435814-5 Tnians 02-9438201

ENVIR SEavVICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Calibration Certificate

Date of Issue 5 February 2022 Page: 1of2
Object Wind speed and wind direction

Manufacture NRG Instruments

Type Sensor : NRG 40C, 200P
Serial No Basic Datalogger : 309017846
Customer Health & Envitech CO..Ltd.

77/11 Moo 2 Neamwongwan Rd.Soi 5, Tumbon Bangkhen, Muang,Nontaburi 11000

Calibration Condition : Temperature 252 °C Barometric Pressure 1012.8 hPa
NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
: Theodor Friedrich : Dry No. 8390/94 Wet No.
STANDARD THERMOMETER 8389/94
: Thermoschneider No. 918802
STANDARD BAROMETER : Digital Barometer Vaisaia Type RTB220 No. V1220015

Calibrated by :  ©

Mr. Pasagorn Samol
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SERVICE

S 42 TIUDBUN31 14 uon 9 nwrainds Aty nganna 10230 Tnidn 02-9435814-5 Tnsans 02-9438201

uSivn toulas wasia 9nn i ) . - "
ENVIR SEavVICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

The Result of Calibration

Date of Issue 5 February 2022 Page: 20of 2
Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic Pressure | Vacuum Pressure Pressure |Correction | Velocity | Correction
e Kt inches inches hPa hPa hPa m/sec m/sec

1.00 - - - - - 0.9 0.10
3.02 - - - - - 27 0.32
5.04 < . - . ! 49 0.14
7.03 : . . : : 6.9 0.13
9.01 - - - - - B.7 0.31
11.03 - - - - - 10.8 0.23
13.01 - - - - - 12.5 0.51
15.03 - - - - - 14.1 093
17.05 - - - - - 16.4 0.65
20.02 - - - - - 19.1 0.92

Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : S,

Mr. Pasagorn Samol



L'E 0L Uones ' pouylel Y43 o) acususyes wi pue (| 'S |'N) ABojouyse | pue spIEpURIS JO BINMISU| [BUOHEN BU) O 8|9 piEpR isuiebe [ED UBSQq SABY SIBJYIUSD Sl UD PaQUDSap DUE PaISI] Sjuawinsw ay |

ra
ZZ UET ¥1 31eq \r\x :Ag panoidddy ﬁ\ § . Ag sjeiqlED

omon "BAY DHV = [K:14 ‘BAV A=| 10860
zoL ¢ 8Ty 16000 86860 7S¢ Z£ 081 VR €581
Itve- GEy 1€000 86860 682 0L oLt 8882 CTAI!
ssed : owBpnr 1o /Ssed ovL - Zob ¥1000- €660 92z €2591 8522 08 191
6082 g8y 800 0- 65260 Z! 65 €ol ! 99651
085V 505 19000 9%26°0 g0l 62001 770t ZZ 951
R of ...r””_x.ﬂ SOYRUIZD _ il ) @Iﬂd @Id AV i §m¥> GEE> EE;O (Pisim A
PYEPUEIS 1 L1 Z0 0 0 SO1ENDR 641 1BUaI8P Sunssoid a0 P14 103 90N SOUBUEA | WNOS 21200 | _Uojeuen anen MOIPIS | 1OAPS | Mo P oA PIS
e e i ot o i (oo ww) @ HV JOOE 4 UOKOBLOD () J81BN 1NN () 1919 20UBIBjRY
eJeq pezipIepuels
0¥z 0¥z 20'8L1 L0811 000 vz 08z 022 0181 8'SE001 8586 000zt 0000€
0¥z 0¥z 162LL 16211 000 0z 022 09z 89LL 8586 0896 0008 0009€
0¥z 0¥z 80291 80°Z91 000 90 09z 05z 8'591 0896 ZZ156 0005 00 0Ey
0¥z 0¥z 16651 16651 000 50 05z 0¥z 09l zZ156 z8ve6 00'SZ 00°0£9
0%z 0¥z 19961 19'951 000 €0 0¥z 0¥z 9091 Z'8vee 97816 00°€L 000.8
i i “A A A "d L 2t “A HA “A bl -
i = e Ll i oo el T L pifol | oPFM | P cmes Lo oung uny
- 2ImeIadwia ] 19RN0 7 @WNIOA einssaid jaen [ aimesaduwia] Jale SWNOA HV ‘8240
(WLM) se18y @2uala)ey (woa) 8381 LNN
T 6207 (BN ww) ‘uoo ainssald Jeg
T 00001  ewweo T oegr (w)epmmy 95090000  # [BUSS WOQ
9200000  :'ON feuss T 6880 (BH ww/d) T 16 %) Aupiuny saneisy T X3S2IS  #18POW WOQ
" zz-kew-gL  sleq eng D T 09z (BHww) ‘ssaid PiS T z6z | (D) omessdwel WeiqWY  GEGZLGLY  #[EuSS
THOOZ-UNOQ  [I9POIN JS1BN UOREIqIED sreez 0N ‘dwel ‘pis T yggr  (BHww)ainssaid eg T AZLSOX  #19POW
Juawdinb3 aduaisjey SUOISIaAUOD/SI0)0e] Suonipuocy uoneIqies UORELLIoU] 8]0SU0D J818| 1NN

(1) ssay17 - voneIqUED 1S3 1-31d § POYIBIN

uopesqies jo sjeoyey  SG _ me U A\ W\




-y v aIns
py1en Ry A00NnS SSIpean

"‘E

adrarg,

00001

pum
Y
-
(uiw/1) persariod g pazipJepuels sjeimoldy
000°0F 000°SE 000°0€ 000°s2 000°02 000°S1
9%46°0
8686°0

- 7 :naﬂ&.c

¥y
.

000°s
056'0
- 0960
- 060
=
- 08608
of
- 066703
o

- 000°L

r oLt

4 "SA BWIWED JAIIW

0zo°l

=

l

-t

=19F-

(uiw/) peyosssod g pazipiepurls s1eIMo|4

00'SE 000€

00°0Z1 +

SIEIMO| SA BUNSSAl JEIBY —4—

0062

000z 0004

006t
[ 00°El  ooos

00°se
00062

000°Sk
00059

000's8

(0eH Ww) HY 22440 Woa

000504

000'SEL

S)BIMOY4 "SA 3INSSald JAlaN

ey "y E
siapy ve ..ﬁ [ | v ! ﬂFc + ") * o000 = Yy HY- RPN Jajew aoualajal ul paunseaw ainesadws | - 1
o R Jglaw aouasayal jo aunssaud painseajy - 4
(=) Pis JUBI21HB0D BDYLO [BINUT) - Y
| = ::i,__‘uu =X — :.ﬂ - n _ (o
= . . oy . Py - JajaL 158} JO 8je) MDY paienoieD) D
.&. b y i d1S Joj pajoasiod isiaw 183} Ag paloajjoo awnjop, - YA
r
L B 57 Az — pwym (abneB 'ainssaid Jsla) HY - “d
L i T 4
A...: ﬂ e ___a: .\___ Y SaNUIW Ul ‘W uny - ¢
i ssaud pue dwaj piepuE]s UD paseq JUBISUDD) - 'y
—— i Iy o+ [ = Peny 1=jeN seo Aig - Woa
= . £ n - - *
( e ) * ainssald oujawoieg -
uies] uoneiqien m:o_um-_UN ainjejouswonN

[ejuswajddng - uoneiqijes Jo ajed4ILd)

SSIPoSUES




%" need | SS Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #  XC-572-V Pbar (mm. Ha): 768.1 TC Calibrator Model: CC-VTR-SH
Serial #: A1912535 Humidity (%): 51 Reference #: 091109260
Units:  Metric Tamb ("C): T 22 Barometer Model: 736930
Elevation (m): 1.8 Reference #2 EBARODIALSPED1
Corr. Pbar (mm. Hg): 767.9 Pressure Model: 718 30G
Reference #: 9543013
Temperature Sensors Calibration Data S
Reference [ Reference Test Thermocouple Calibrations Reference Point
# *C *'C *C *C ‘C {43 'C Pass/Fail
1 -18 -16 -16 -17 -18 -18 -18 _PASS
2 38 38 38 37 36 36 37 PASS
3 93 94 94 93 92 92 92 PASS
4 148 150 150 149 149 149 148 PASS
5 260 259 260 259 258 259 259 PASS
6 371 372 372 372 37 371 an PASS
7 482 482 482 483 482 482 482 PASS
B 593 593 504 585 594 594 593 PASS
) B16 815 815 818 816 817 817 PASS
10 1038 1038 1038 1040 1038 1039 1038 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple ID; 12702001
Retpaint | o | O eor Reatiy Wt
# c c c
lce Water 1 041 0 0.04%
Ambient® 2 25.2 25 0.04%
n* 0.04%
Status PASS
Internal temperature thermacoupla 1s nat audied o EPA standards, and should nof be used 35 an ool refarence far ambrant lamperature

Calibrate By : %."ﬂﬂ p Appproved By: //%f\- Date: 14 Jan 22

Notes

'Suggaﬂud minmum referance paints are 10 (0. 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 *F), can tast for mare

TEar valid test resuls. the maximum difference betwesn temperaturs and refarance readings should be less than £54 °F (23 *C), for all thermocouples except for the stack thermocouple which should be less than £1.5%
absolute temperature from the reference reading and the el thermocouple which should be less than £2°F (21 °C) from the reference reading (EPA Method 2 Section 5.3 and EPA Method 5, Sections 6.1.1,7-6.1,1 8]

Do not change thie cell value, it s instead based on input from Cell HA al the top of this sheet under “Calibration Conditions™
! Absolute temperature difference and other formulas are calculated based on unit input from cell C8 at the top of this sheet undar “Meter Console Information
For valid test results. the maxmum diference between console and referance barometric pressure readings should be less than £0.1in, Hg (2.5 mm Hg) (EPA Method 5 Section 6.1 2)
* For valid test results, the mavmum differance between console and reference vacuum readings should be less than £0.5 In, Hg (+12.5 mm Hg)

For vaiid test results, the maxmum dfferance between console and reference vacuum readings should be less than +0.05 in. H20 (£1.25 mm H20), or 5% of full scale

naeq‘,.,y"!\ rﬂ'mgif“"_"‘ﬂ"""‘w
et irmm} & " im- “’Qﬁ.

| \w’ | D B0
ument Co..Ltd,

ey ,--61’9 & .!J;?" (ICE



‘Q,’r Nneeqgiss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): __ 768.1 TC Simulator Model: CC-VTR-8H
Serial #: A1912535 Humidity (%): 51.0 Reference #: 081109269
Units:  Metric Tamb (*C): 25.2 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg): 767.9 Reference #: EBARODIALSPEO1
"English" Digital Pressure Calibrator Model: 718 30G

Reference #: 9543013

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration e
# in. Hg in. Hg Pass/Fail
1 -5.0 -5.0 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
o vivaamls Inermn_'u Pressure] () Pifot Status?
# mm H20 mm H20 Pass/Fail
1 -200.000 -202.0 PASS
2 -150.000 -151.0 PASS
3 -100.000 -100.0 PASS
4 -80.000 -80.0 PASS
5 -50.000 -50.0 PASS
6 0.000 0.0 PASS
7 50.000 0.0 PASS
8 80.000 0.0 PASS
9 100.000 0.0 PASS
10 150.000 0.0 PASS
11 200.000 0.0 PASS
AH Overall Audit Status PASS
B E 5P_Manometer Calibration Reference Point
Reteence P e ProssreT — Posie (Pl oo (TP S’
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -201.0 PASS
2 -150.000 0.0 -151.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 81.0 0.0 PASS
) 100.000 101.0 0.0 PASS
10 150.000 151.0 0.0 PASS
11 200.000 201.0 0.0 PASS
AP Overall Audit Status PASS
Calibrate By : M Appproved By: %\ Date: 14 Jan 22
Notes
! Suggested, minimum referance points are 10 (0, 100, 200, 300, 500, 700, 800, 1100, 1500, 1900 °F), can tesi for more.
*For valid test results, the & and gs should be less than £5.4 °F (£3 "C), for all thermocouples except for the stack thermocouple

which should be less than +1.5% absolute temperature from rh:- reler!moa readmu aml the axit Inemmunle wmch shoulcl be less than £2°F {1 "C) from the reference reading (EPA
Do not change this cell ualu: nns nnglnad bas;d an mpm Ilmm Cell HB at the ‘up of rlng sh:e! urlﬂaf 'Calibration Conditions”
* Absolute temperature difference and other formulas are calculated based on unit input from cell C8 at the top of this sheet under "Meter Console Information”
*For vahd 1est results, the mmomum difference betwean console and reference barometnc pressure readings should be less than £0.1 in. Hg (£2.5 mm Hg), (EPA Method 5, Section 8.1.2)
Y For valid 1est results. Ihe maximum difference between consale and reference vacuum readings should De less than £0.5in. Hg (£12.5 mm Hg)
*Ear valid test results. the maximum differance hetwaen console and raference vacuum readings should be less than +0.05 in. H20 (+1.25 mm H20), or 5% of full scale
| certity that the above Thermocouple Sensors were calibrated in accordance with US EPA Methods 2 and 5, CFR 40 Pan 80
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'Q > heedlss Console Sensor Audit QA Sheet

Meter Calibration Conditions Reference Devices
Model #: XD-502-V Pbar (mm. Hg):  768.1 TC Simulator Model: CC-VTR-SH
Serial #: A1912535 Humidity (%): 51% Reference #: 91109269
Units: Metric Amb. Temp. (°C): 25.2 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 767.9 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
°C °C °C e °C °C °C Pass/Fail

[Boiling | 100 | 101 | 101 | 101 | 101 | 101 | 101 PASS

Room 27.6 28 28 28 28 28 28 PASS

Ice Wated| 0 0 0 0 0 0 0 PASS

Reference Point
it in. Hg in. Hg Pass/Fail
1 17.0 17.0 PASS

Calibrate By: %%F/D Appproved By: %« Date: 14 Jan 22

Notes

"For valld test results, tha mamum differsnce batween test and refsrance readings should be less than 5.4 °F (3 *2), for all thermocouples axcept for the stack thermocouple which should be less than 1.5% absalute temperature from the
refstence reading and tha et thermocouple which should be less than 2°F (1 "C) from the reference reading (EPA Method 2 Section 5.3 and EPA Method 5, Sactions 5.1.1.7-6.1.1.5)

For vahid test results, the maximum difference batwoen console and raferance baramatric pressurs readings should ba less than 0.1 in. Hg (2.5 mm Hgl, (EPA Method 5. Section 8.1.2)
*For valid test results, the maximum difference Detwesn console and raferance yacuum raadings should be less than 0,5 m, Hg (12.5 mm Hg)

| certity that the above Thermocouple, Barometnc, and Vacuum Sensors wers calibrated and audited in accordance with US EPA Methods. CFR 40 Part 80
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©,NEEediSS sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in. , 3. Reference No. ET123456
Probe Number W19098281 Digital Calipers Vemnier 0-200mm
Pitot tube Numb ABBIS Digital Inclinometer FEI 12-1057
Pitot tube Type S Type 3/8 Inc. Temperatute 25.2 °C+3
Validation method Standard Probe 1 in. and Validation Date 14 Jan 22

1/2 in. Sampling Nozzle

Sampling Probe Validation with Tune up

BOTTON EW o i

: qnﬁ;lm Srai Liom N g_,:b [Z Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )
s 3 g
- LY e
‘__-,5‘_1 sampkghors || |11 |[ Measured Standard Range
: Dy = Tubw OD
E Ly = 1.98 cm. (1.905cm. or3/4in.)
Ly= 5.00 cm. (5.08 cm. or 2.0 in. )
. ————
o D= 0947 cm. (38in.)
il | § W = g i " A= 227 cm. (21Drs A <3D;)
- Type B Paot Tube x ..,,....D-
: AR2D;= 1199 cm, (1.05P,/DrsA s15)

Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Py Size Standard Range
".—‘_
I, @ o = 0.20° $10°
'\__‘.\/
|- . \ wl By = 0.70° s 5°
" P, Size
N ———
o = 120° 10°
B2 = 0.10° 55°
~\W \ Engles measurement Calculated Result Standard Range
"m-.-l -& e _‘)
S e gy 7 W = 0.00° 0.000 em, W < 0.08cm (1/32n.)
L e fl e 4 Z = -0.10° -0,004 cm. Z <0.032cm(1/8in.)
A - - -.-_:LL-. -

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cp(s) Solong as standard range

Validation By: %‘T‘. p‘ Appproved By: % Date: 14 Jan 22
/

Ynogige Stipuiy insiyumment So. Lid-



«,NeedISS  Nozzle Validation

Samplig System Equipment Information Validation Conditions
Console Model XC-572-V Date 14 Jan 22
Console Number A1912535 Barometric Pressure 758 mm Hg
DGM Model SK25EX Calibration Vernier ,0-200mm
DGM Number 00006056 Validation Method US.EPA Method
_Validation Data Results
Nozzle ID Nozzle Diameter Different (Dy+D;+D;3)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
4 3.17 3:47 3.16 317 0.006 3.167
6 4.77 4.76 4.75 477 0.010 4.760
8 6.35 6.35 6.35 6.35 0.000 6.350
10 7.92 7.90 7.90 7.92 0.012 7.907
12 9.52 9.52 9.53 9.53 0.006 9.527
14 11.09 11.03 11.05 11.05 0.012 11.043
16 12.70 12.70 12.73 12.72 0.015 12.717
Where :
D1, D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+Dy+D3)/3

3
q’ )

Validation By: %ﬁyﬂﬂ 7) Appproved By: /%*. Date: 14 Jan 22
[ 4
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