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Maintenance Protocol

Atomic Absorption Spectrometer

contrAA® 600
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Serial-No.: (62K 01/ Customer-No.: Co4-eo7

Date: !///0/-402! ; Carried out by: gbzai %-’ Q.

Maintenance with following Operational Qualification (0Q) 0
(requires a separate OQ protocol)
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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 belt

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 250+50)

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)

analytikjena

(MPE 60)
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analytikjena

Device parameter v":':"" m
Firm and software versions wu:n version after
HPS 2.2 . -
FPGA WorcoR -
Aspect CS 2.2.2.0 -
Neon and prism correction before Corr. after Corr.
As 193.6950 Neon o O
Prism -9 (@)
Cu 324.7540 Neon (o) V)
Prism (9% o
Na 588.9953 Neon 0 o
Prism 299 (@)
K 766.4908 Neon (2 (@)
Prism 300 (o)
Energy of Xe-lamp Int. time Intensity
As 193.6950 78 AU 0.052
Se 196.0267 yP .49 0.079
Mg 202.5820 Y 9498 ®.05)
Zn 213.8570 VL-97% 0-105
Pb 217.0005 Yt -avg 0. 057
Cd 228.8018 v2. 978 o 1%
Ti 365. 3496 9 4602 (- 890
K 766.4908 0. 55% 23930
Energy of Neon-lamp '
585.2488 nm 3500-7000 837
594 4834 nm 3500-7000 4265
616.3594 nm 3500-7000 3612
865.4384 nm 1500-3500 32563
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 359.3488 +1 048
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Gas Supply Graphite tube furnace NV/min NVmin
Gas flow level min 0,20 + 0,05 0.2
Gas flow level max 2,00+0,2 1.0
outside gas flow 0,15+ 0,05 0.1%
Open and close furnace 3+2sec 3.00
Basic function furnace _m“" vy
Formation factor +3.0%
after 3 times / electrodes cleaned / graphite tube replaced ~0.5 0 '1; 07 Ok
Safety loop
Inert gas pressure (/4 oy
Transformer temperature o4 oK
Cooling water level o 8 oK
Check MPE
Error-check o« o
Check level sensor oc oL
Check/adjustment: dipping arm, sample tray, pump-function ok oK
Analytical parameters
10 pg/l Cr
Req.: Cr 10 pg/l in 0.5 % HNO,
Cr357.8687 co(mgl) <05 0. 155
RSD <50% 3.6

Comments:

Signature Technician

1o/ desy.

Place, Date (DD/MM/YYYY)

fa Inon KT ‘ﬁ*q
Signature Customer

" /vo | 202)
Place, Date (DD/MM/YYYY)
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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

S/N: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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
450 4 393.5

g 400 400.0

R f

5 300 il

€ 250 i =

8 200 — el

. - e

o / /
50 (o4
0 '(
0.0™ 400.0
NO Reference Value (ppb)

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

S/N: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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 )

Calibrate By : Mr. Pasagorn Samol

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
450 4 394.0

g 400 400.0

R .,f‘

s 300 o

€ 250 il =

8 200 — el

. - /

o / /
50 (o4
0 '(
0.0™ 400.0
NO Reference Value (ppb)
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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 S/N: 2364
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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 )

Calibrate By : Mr. Pasagorn Samol

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
450 4 393.8

g 400 400.0

R .,f‘

5 300 o

€ 250 il =

8 200 — el
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NO Reference Value (ppb)




e

= — - o & 1 ¢ den o &
ENVIR UIEN 19U 135 a9 3a 1A
| |
SERVICE a i kb &
e 42 TINBUNTT 14 100 9 YIIMIIL IVALTIYY ATANNY 10230 Tnafun 02-9435814-5 Tnians 02-9438201

vivn wiulad wodia one ) - R
ENVIaR sEavicE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 5 February 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API Environmental
Model: 100A S/N: 488

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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 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
3037
& 0 ,/' 400.0
& 350 —
. 300 i
2 250 — T
T 200 — atar
€ 150 ——
100
50 0.1 /
o
g 00 400
Reference (PPB)
Jrers 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 S/N: 1157

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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 Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPE)
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
45 2935

;23 / 400.0
300 >
250 P =10
200 pat
150
100 P
iy [
0 00 400
Reference (PPB)

—— Al

Reading (PPB)

[}W Cgpo——=
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 S/N: 2008

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API 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 Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPE)
Before 0.0 0.1 0.1 400.0 3934 1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

500
45 2934

;23 /' 400.0
300 e
250 / — Baforn
200 il
150
100 =
iy [

0 00 400

Reference (PPB)

Reading (PPB)

[}W Cgpo——=
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.  043/22
Page : | of 2
Object : THERMAL ENVIRONMENT MONITOR
Manufacturer : QUEST TECHNOLOGIES
Type : QUESTEMP®32
Serial No. TPG040022
Customer : Health and Envitech Co.,Ltd.

6 Ngamwongwan Road, Soi 5 Bang Khen,

Muang Nonthaburi, Nonthaburi 11000.

Calibration Condition ;: Temperature 25.1 °c Baromelric Pressure 1009.9 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wel No. 8388/94
: testo, lesto 645 Serial No. 02848067 - Thermoschneider No.6169 , No.6178

+ TT-3 Serial 43BE04

Japan Meteorological Agcency

Calibrated by : HG”M - Sign

Mr. Watcharapol Subwat 1 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 jof 2

Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Wet Bulb Correction Globe Correction
e © '€ e '© C e
50.12 501 0.02 50.1 0.02 5(2.0 0.12
40.24 40.1 0.14 40.1 014 40.0 0.24
30.41 30.4 0.01 30.4 0.01 30.3 0.11
22.24 22.3 -0.06 223 0.06 224 -0.16
/”:‘“h‘
aW E
; - 5 =
Calibrated by : / .,‘}.“‘,“)
(/\j o ¥
Caliprii ::Wl'eaﬁﬁc'
A e .-5_) WEe L
\ G, -
Mr. Watcharapol Subwat Meteoral n:

Mechanical Engineer

jimf.f@%ure
il

al Instaj"'un




Hiobh CNVIRUNMENTAL, INC,
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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’]
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o I””_ Inctech Metrological Center Co.Ltd.
B 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
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Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com % J/FQ\\\\ Calibration Cert. # 3884.01
TN ISOMEC 17025
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Certificate of Calibration

Certificate No. : MT21-5759

Page : 1o0of2
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. 1 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 1 (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 (Sl), through
National Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was base on standard uncertainty multiplied by covera aolor k=2, é’a
providing a level of confidence of not less than 95% = [ =— —
— | — -yt

’ -~

Z S

& S
Gl
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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Certificate No. : MT21-5759

Page : 20f2
Function : Temperature measurement Result : Without adjustment
Calibration point : 104,150, 180 °C Resolution : 05 °C
Callbr:ation Temperature of UUC* at each position ( °C ) Uncertainty of
point measurement
(°C) Ch.1 Ch2 | Ch3 | Ch4 | Ch5 [ Ch6 | Ch.7 | Ch8 | 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) (+1-°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 1.7

> #1 Lower Left Front
P ® 27 Pt #2 Lower Right Front

A / = | .-‘/ | #3 Lower Left Rear

5 e . s6
I

| #4 Lower Right Rear
’ #5 Upper Left Front

J es3 .va #6 Upper Right Front
ol #7 Upper Left Rear
o197 or 7 #8 Upper Right Rear
v L W= i i #9 Geometric Center
b

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.

-000-

Rev.02 / Mar 2020 FM-MT-013
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1 Customer and service data

Customer address

% " ¥

{ [4
Company LT u@uJ L8 1o man R
Department

lal

Address W/H w\‘" 2 D.4% (Q)G(dhl v.5
(street, number, v
zip code, city) ol ONK D M M. um:,.li’ . {{oee
Phone
E-mail

Customer number

Order number

Device data (model and serial number)

ICP OES PR4000 s/N 509 A 0019

Mabile cooling unit

%‘39(:10\ ce g~ 1AAS7422Y

Autosampler

Analytik Jena representative information

v Bechss  Noowdake
. Arabyhle dem Bt Theiland.

Maintenance date

Date

1 Ok 2024

Analytik jena AG Phone +49 364177 70 Maintenance Protocol PlasmaCiuant PO 9000 (Elite) 3/17
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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.

Yes No
o 2
— L ——

Maintenance with subsequent Operational Qualification (0Q) |

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaCuant PO 9000 (Elite) 4717
Konrad-Zuse-Strasse 1 info@analytik-jena.com Version: B (08/2020)
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3 Maintenance work on the base unit

Update firmware and software

Save device parameters and neon table I;V?/ :
Check the firmware version and FPGA |_\_/f :
Check the version of the ASpect PQ software ‘j |_:
Update software, FPGA and firmware fz [ _
Approval for firmware and software updates was given by the cus-
tomer.
The customer’s was informed that the Operational Qualification f f( [ ]
(0Q) and software validation may have to be repeated for validated
systems after a firmware/software update.
Update ASpect PQ @ r
= Current version

1.2.2.0
. Version .af_u;r Epd_étt:_T B =

=
o g u Nt W : aamifing e

Update FPGA [7] []
= (Current version

h 0, hoo

= Version after update

Updating the firm;v_are - S _;1 _1
= Current version -

= Version after update

Record running time (in hours) ’—«7T ﬁ

= Base unit

. RF generat;r

Service the rear of the device

Replace the air filter mat |7j f |

Analytik jena AG Phone +49 364177 70 Mainmtenance Protorol PlasmaCuant PO 9000 (Elite) 5/17
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

L 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 tublng (sample, waste) replace if necessary

Check perlstaltlc purnp. disassemble and lubncate if necessary

 Check the nebulizer for dz damage and clean it

Remove and clean the mixing chamber

Check the seallng ring of the mixing chamber

Check and clean torch hcnght adjustrnent drwe

Lubncate the Imeat dnve with a Ilttle 0|I

Check the |gmt|ng pm for stgns of wear

Comments:

Service the plasma compartment

Disassemble the cone, check geometry and clean it if necessary
Take out the windows (axial/radial) and clean or replace them
Replacing the sealing rings

Check the surface of the first mirror, clean or replace it if necessary

Check the air outlet for dep05|ts and blockages clean 1t if necessary

analytikjena

An Endress+Hauser Company

]

Remove the cover plate below the plasma compartmem and clean it
Renew the filter mat

Check the coil for its material condltlon position, geometry and for the tight-
ness of connections

Clean or replace bonnet

Check RF deflector spring, replace it if necessary

Analytik jena AG Phone +49 3641 77 70 M e Protocol PL Quant PO 2000 (Elite) 6/17

Konrad-Zuse-Strasse 1 mfu@analnlk jena.com Version: B (08/2020)
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Comments:

Service the spectrometer

Clean and lubricate the spindle of the prism and grating with a little oil | l/l( - _ _i
Check gas flows at the gas box

Nebulizer gas flow 0.5 L/min £ 15% 0.501 [_ f '__

Auxiliary gas flow 0.5 L/min+ 15 %

o
.
__Q {
> |

“ I

Cone gas flow 1,7 ... 2,8 L/min ) %é/‘ — = ff

Oxygen is used (optional) o t—J N D
Oxygen flow 00.5 L/min + 15% -] /A' E
Comments:
Plasm%ws -ﬂbbs = 12 L/W'\“
Analytik jena AG Phone +49 3641 7770 Maintenance Protocol PlasmaQuant PO 9000 (Eiite) 7/17
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4 Maintenance work on accessories

Service the mobile cooling unit

Vacuum or clean the condenser

]

Record the condition of the cooling water before maintenance: E'

Particles and discoloration present: [: yes No

{. 40

69
Conductivity of the cooling wa-

ter 67

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

cooling water flow rate

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

B AV EY

L]

Cooling water circuit after maintenance

cooling water flow rate 1.5t0 2.0 L/min {

[]

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

54
Conductivity of the cooling wa- 50 to 200 pS/cm

ter 70

ENEYE!
O OO O

Cooling water temperature (in 18°C :
maobile cooling unit) m
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

EIE‘EIIDE
ERNNN

Check the peristaltic pump for smooth operation

Analytik jena AG Phane +49 3641 77 70 Maintenance Protocol PlasmaCiuant PQ 9000 (Elite) 8/ 17
Konrad-Zuse-Strasse 1 info@analytik-jena.com Version: B (0B/2020)
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Check the functionality of the washing cup = ||
Check the hose connections for leaks [ 5 |
Anaiytik jena AG Phone +49 3641 7770 Maintenance Protocol PlasmaOuant PO 9000 (Elite) 9/ 1 7
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5  Checking basic functions and device parameters

5.1 Check of correction functions

Rated value Actual value Complies Does not comply
(Steps) (Steps) ‘ /
As (193.6950nm)  +500 4 [ ]
37 b 3
Cu (324.7540 nm)  +500 '_\// }:
296
Na (588.9953 nm)  + 500 I [
-12y | _
K (766.4908 nm)  +500 i =]
415 L _

Comments:

5.2  Check of safety circuits

Safety circuit for torch position
Safety circuit for door of plasma compartment

Safe_ty circuit for interrupted cooling water flow (cooling water flow
<0.85 L/min )

Safety circuit for suction power (check the setting Par|85])
Value Par[85]:

32¢0

Safety circuit for argon inlet pressure (p < 4 bar)* o= ”/;f .' _|
* if sensor is installed (Par[116] = 1) T

Comments:

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaQuant PO 9000 |Elite) 10/1 7
Konrad-Zuse-Strasse | info@anakytik-jena.com Version: B (08/2020)
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5.3  Check of neon energy

analytikjena

An Endress+Hauser Company

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

585.2462 nm
594.4807 nm
640.2217 nm
849.5322 nm
607.4311 nm
659.8923 nm
743.8864 nm

703.2381 nm

Comments:

Rated value
(Steps)

> 4000 ct/s
> 3000 ct/s
> 3000 ct/s
> 3000 ct/s
> 3000 ct/s
> 3000 ct/s

> 3000 ct/s

> 10000 ct/s

1o tommamnd ko replost Neow  Jawp-

5.4  Adjustment of transfer optics (Mn 257.610 nm)'

Adjust detection (axial)

X offset

Y offset

Analytik jena AG
Konrad-Zuse-Strasse 1

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

—O-L

mvm Complies Does not comply
7/ gt
fs31
308 0
3Lt 4
29 1% -
sue Y =
K4 ]
192y e
2862 = 3
BATSL i
v []
Maintenance Protocol PlasmaQuant PO 9000 (Elite) 11717
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Adjust detection (axial) Doanit_mmply

Intensity value

2044 §712

| 31
X offset 'S. o Sl

Y offset |
-0.5 '

Intensity value :V[: ‘.

2544 of ' 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 correction 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 Phone +#49 3641 77 7O Maintenance Protocol PlasmaQuant PO 9000 (Elite) l 2 / l ?
Konrad-Zuse-Strasse | info@analytik-jena.com Version: B [08/2020)
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Line

Zn 213.8560 nm 181.0 +
- M
Mn (257.6100 nm) 181.0+
0.3
Cu (3247540 nm) 1810+
0'1
Li 670.7910 nm 181.0 +
- 213—
Comments:
Robustness factor

(Calculation according to the following formula:

= intensity Mg w2 / intensity BG Mgaso 2
’ intensity Mg s 23 /intensity BG Mgoss 11s

Intensity Mg 280.271

Intensity BG Mg 280.271

Intensity Mg 285.213

Intensity BG Mg 285.213

F, :
Comments:
Anahytik |ena AG Phone +49 3641 77 70

Konrad-Zuse-Strasse |

info@analytik-jena.com

Peak position after
correction

181.0 +
(N

181.0 +
0.3

181.0 +

181.0 +
-2 .0

Value

Rated value
+1.0

 {los %08

Y7 84
13 (6 9¢
G32¢

Maintenance Pratocol PlasmaQuant PO 9000 (Elite)

Version: B (08/2020)
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Analytical performance
| | PlasmaQuant PQ 9000 Elite v (A

Zn 213.8560 nm Limit of detection LOD <0.0015
[mg/L]
Recovery [%] 100 + 10 S e L 8
Relative standard devia- <2 LI g
tion (RSD) %]
Mn (257.6100 nm) Limit of detection LOD <0.0002 . I
[mg/L]
"Recovery [%] opx1@ 2@ L
_Rel-ative ;standard devia- <15 e N el
tion (RSD) [%]
Cu (324.7540 nm)  Limit of detection LOD <00010 SRR T
[mg/L]
Recovery [%] 100+ 10 _
Relative standa-rd devia- <15 s e
tion (RSD) [%)
Li 670.7910 nm Limit of detection LOD <00025 - . e -
[mg/L]
‘Recovery [%] 100+ 10 E =
Relative standard devia- < _1.-5 B
tion (RSD) |%]
B/PIasmaQuant PQ 9000
Zn 213.8560 nm Limit of detection LOD <0.002
(ma/L] 0-000220
Recovery (%] REI0 .- . R

-2

Analytik jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaCuant PO 9000 (Elite) 14/17
Konrad -Zuse-Strasse | info@analytik-jena.com Version: B (08/2020)
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Relative standard devia- <2
tion (RSD) [%) G-3>
Mn(257.6100nm)  Limit of detection LOD < 0.0004 -
Recovery |%]) 100+ 10 [ ?
9.0
Relative standard devia- <]1.5 )
tion (RSD) [%] o Lfr
Cu .(_324.7540 nm) Limit of detection LOD <0.00 1_5
(mg/L] 0.00(61
Recovery [%] 100 + 10 (gb. 2_ '
Relativé standard devia- <15 R | 4 Lo
tion (RSD) [%] 0.6§
Li670.7910 nm Limit of detection LOD <0.003 | :
‘Recovery [%] 100+ 10 ' '
96
.R_el-at-ive_sta_mdard devia- <1.5 : g e 2..-
tion (RSD) [%] 0-Z
Comments:

Analytik Jena AG Phone +49 3641 77 70 Maintenance Protocol PlasmaQuant PO 9000 (Elite) 1 5/ 1 7
Konrad-Zuse-Strasse 1 info@analytik-jena.com Version: B (08/2020)
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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.

Analytih lena AG Phone +49 3641 77 70 Maintenance Protocol Plasmaluant PO 9000 (Elite) 16/ 1 7
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7  Completing maintenance

Al

—— =

Maintenance on the analyzer has been completed.

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

Name Qmon gasimae(a  Function Date 4 / o | 203 Signature

Representative Customer

g
Q’Md‘a; Noowﬂ" Representative f4: /10/2921 M I/

Analytik Jena AG

M, e Protocol P Quant PO 9000 [Elite)
Version: B (08/2020) 17/17

Anabytik Jena AG Phone +49 3641 77 70
Konrad-Zuse-Strasse 1 info@analytik-jena.com
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i mm Inctech Metrological Center Co.Ltd.
-I Bl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
= Bl Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC21-2398

Page : 1o0of2
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. 1 3361121
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 1 (20+/-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 (SI), 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 /PMT.‘F’E'nuwat 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



hoi mm Inctech Metrological Center Co.Ltd.
-Iﬂﬂ- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Y EE Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Certificate No. : MC21-2398

Page : 20of2
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- 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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Serial No.

Model
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i
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=
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; 20121102029
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ACTUAL FLOW (I/m)
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Serial No.
Model

; 20121102051
; Gillian BDXII

PAGE : 4 OF 8

25

0.0

Serial No.

Model
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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
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Serial No.
Model
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ACTUAL FLOW (I/m)

0.0

Serial No.
Model

25

ACTUAL FLOW (I/m)

; 20130401088
; Gillian BDXII
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: 20130401107
: Gillian BDXII
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ROTA METER (I/m)
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Serial No. ; 20140602109
Model ; Gillian BDXII

25

ACTUAL FLOW (I/m)
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0.0 0.5

Serial No. ;20140602089
Model : Gillian BDXII

2.5
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1.0 1.5
ROTA METER (I/m)

2.0
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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. A ey AR T
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 : 10f2

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
Relative 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

1D 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 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA chem

Approved by : ﬁr/

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03



CAL

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. : 64-420085-2 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 4.00 | 1773 0.2 0.060
4,710 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%

= 00o -
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L-F0031-03
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CAL

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

\‘\“\
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NSC-TISI-TIS17025
CALIBRATION 0030

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 : 1 of 2

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 Traceability

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

ID No. Cert. No. Due Date Traceability

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

D —

Approved by :
( Bunjerd Masri )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% E5EE
plR
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. Ii!



-Cahbratech Co.,Ltd. | i i |

'7!106-7 Mﬂe W&MWWW 11120 ¢ .
Certlf 1cate of Cahbratlon
Certificate No. : 64-400320-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good

Function : Temperature measurement
Immersion Depth | Standard Readingl UUC Reading Correction Uncertainty
(- mm.) ("C) ("C) (°C) (£°C)
100 25.0021 25.1 -0.1 0.12
100 35.0019 35.1 -0.1 0.12
100 | 45.0017 45.1 —

!‘_"‘.f:

UUC : Unit Un@@ibmﬁon
Lt




RIESERAE
CALIBRATION CERTIFICATE

e PRODUCT NAME L EEEER
Sound Level Meter
ik TYPE . 6236
#MES PRODUCT NUMBER . 222081
%44  MICROPHONE . 82896
#E#H  MANUFACTURER . #HAX L 73— ACO CO., LTD.
XIS EE

[RER. REMBFORN —HE ) TEEBA]
RIEICHEAL-RER REHRRBIEREEICNL—YTL
THAHAEZIABLET,
#¢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.

20224F1H17H
January 17, 2022

Tokyo Japan
President : Shinichi Terazono

ACO CO., LTD.



K TYPE: 6236 sa@ PRODUCT NUMBER: 222081

1 FUER AR Test Results

AR ER RO R A A

Test results are attached as an exhibit.

2 HEREH Test Requirements

AERHE  Test date 202241 H17H January 17, 2022
BE Temperature ; 24 °C

iR Humidity 40 %

KUE Barometric pressure 991 hPa

3 (RS Used Equipment
TR RILFA—A  Digital Multimeter 34401A

( BEhEAR
( Effective life

A EEPUBESS
( BxhEAR
( Effective life

BiR#EhD 4
( BRI
( Effective life

F—=Fo1AT T4
( Hhn
( Effective life

BET(IRY
( B%hEARM
( Effective life

20214 3 A A5 20224 3 F )
from March, 2021 to March, 2022 )

Variable resistance attenuator STA-115
20214 3 B N5 20224 3 8 )
from March, 2021 to March, 2022 )

Frequency Counter VP-4545A
20214 3 B M5 20223 8 )
from March, 2021 to March, 2022 )

Audio Analyzer VP-7721A
20214 3 B M 2022463 B )
from March, 2021 to March, 2022 )

Condenser Microphone 4160
2021 7B N5 2023 7T A )
from July, 2021 to July, 2023 )

No

. MY45039877

. 11075

. 7T00008KE 122

. 482531D125

. 2973383



[ EH ]
[ Calibration laboratories ]

F—HEY T 4 KR K
Traceability Flow Chart

EZARMEEA ERERBEWRA
National Institute of Advanced Industrial Science and Technology

— AR EA B A H RN
Japan Quality Assurance Organization

BARSEIRRER
Japan Electric Meters Inspection Corporation

e

[Internal st

ta]

dard instru

RS ETL S0
Panasonic Co., Ltd.

NFYZWIFSILU =Tkl &t
Panasonic FS Engineering Co., Ltd,

WBEFIT g2
Yamawaki Electronics Industry Co., Ltd.

[ma]
[Product]

o0k Fosn-enga—s| | IEIEREARE RS F—FAATFIAY
Condenser Microphone Digital Multimeter iAo Frequency Counter Audioc Analyzer
Type 4160 34401A STA"JI 15 VP-4545A VP-T721A
No.2973383 No.MY45039877 No.700008E122 No.482681D1256
No.110756
ATEH ERE=S—U—IL
70k {¥—Y3al—4 Artificial Ear  Universal Sound Field Analyzer  grargt # @t EARR HERES
Microphone  Ear Simulator ATHE FET7+S54+ Sound Level Meter Pistonphone Sound Level Calibrator
Artificial Voice FFT Analyzer
HBURAT—RAFTRRLTVWET,
Above product names are described using generic terms.
#HA et 7o—

ACO CO., LTD.



TEEEE
Sound Level Meter
TYPE 6236

RERIRE
INSPECTION CERTIFICATE

AABEES

Serial No. of body:
TAo0REERS
Serial No. of Microphone:

222081

82896

Ver:5.0 22-01-08

FAHAA: 20224E1H17H
Date: January 17, 2022

KB R R
Approved Passed Inspected

w4 7a—
ACO CO., LTD.



TYPE 6236

222081

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

2. BEEH Inspection Condition

1) ;RE  Temperature ; 24 °C
2) iE  Humidity : 40 %
3) ]IE Barometric pressure : 991 hPa

3. BEIRHEHRUHER Inspection Results
1) RANGE t)#iiR %% The RANGE Shifting Error
RANGE : 20—100dB 70dB AAQE# +0.7dBLLTF
Within £0.7dB of the value at 70dB input, Range 20-100dB.

RANGE | AALARL fEiE#  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 -0.1
40-130 70 -0.2 0.2 =311
¥ E Passed Pass
2) REMBFERE Stability Caracteristic

RANGE : 20—100dB 157#%E# +0.5dBLUTF
Within +£0.5dB of the value one minute later, Range 20-100dB.

1053 #
ten minutes later
#zZE  Error (dB) 0.0
¥I7E Passed Pass




3) BEEIRZERMME The Scale Error

TYPE 6236 No.

222081

RANGE : 30—120dB 31.5Hzl&75.0dBAAEEE 1kHz, 8kHzIE95dBA HE#

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

A¥E A weightin

AR g J& R AR g EPE
Frequency Frequency
Input | Standard (Hz) Input | Standard (Hz)
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 | 0.0
100 +0.5 0.0 0.0
B O e
90 +0.5 -0.1 0.0
86 +0.5 -0.1 =01
80 +0.5 ‘0.1 0.1
) 75 +0.5 -0.1 0.1
70 +0.5 -0.1 70 £0.5 -0.2 -0.1
65 +0.5 0.2 65 +0.5 -0.3 -0.2
60 +0.5 0.1 60 +0.5 -0.1 =012
55 +0.5 -0.1 5H +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 HI5E Passed Pass
4) B4R E  Dynamic Characteristic
RANGE : 20—100dB 100dB, 1kHz A h#tsE
When 100dB input, Range 20-100dB at 1kHz.
B e
Standard Measured Value
FAST O ) ‘15
=1.0)
SLOW -4.0+£1.0 (dB) -4.5
¥5E Passed Pass




TYPE 6236 No. 222081
5) BRI ERE Frequency Response
RANGE : 20—100dB 95dBAQEH#E(RAIEED)
When 95dB input, including Microphone value, Range 20— 100dB
o AR CHtt FLAT(Z) %1% )
B | LRARVR|  RE Mg | LAKRUR| RmE | LRAKRKUR| #E=E
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, -0
20 -50.5 -50.9 -0.4 -6.2 -5.8 0.4 02 +3.0
40 -34.6 -35.0 -0.4 -2.0 2.1 -0.1 -0.2 +£2.0
100 18,1 -19.4 0.3 -0.3 -0.4 “D.1 -0.1 +1.6
250 -8.6 8.7 0.1 0.0 0.0 0.0 -0.1 +1.56
500 ‘8.2 -3.3 -0.1 0.0 0.0 0.0 -0.1 +1.5
[ e R e l; 2 Q08 0.0 i -0.1 0.1 +1.0
1.2 1. -0.1 -0.2 -0.3 -0.1 -0.1 £2.0
1.0 0.6 -0.4 -0.8 -1.4 -0.6 -0.3 +3.0
i | -1.7 0.6 -3.0 3.7 -0.7 -0.5 +5.0
10k -2.56 -2.8 -0.3 -4.4 -4.8 -0.4 -0.5 +5.0, -0
20k -9.3 0.7 -0.4 -11.2 =11.8 -0.6 -3.0 +5.0, -0
¥I5E
Passed koas

6) EANEERRERE KERIOD/A—ZAMESITHLTI.0ABLK
Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-100dB.
[AiE# Frequency 2kHz, #YiRLEKE Repeat frequency 40Hz

EERRRE ¥ 5E
Effective value Error
Passed
Pass

7 BEHERMERE  Self-noise

RANGE : 20-80dB
RANGE : 20-80dB
ARE CHEM |FLATQ%H
(Including Microphone value)
4% Standard 22LLF 30LLF 32LLTF
(dB) Below 22 | Below 30 | Below 32
T

BEME Self-noise 4 aBs -

(dB)
H5E Passed Pass




$:47H : 20214E35 188

¥ IE Bt B &

Hie AR 72—

TREAE, BHOFEERBICHE>TRENTHhATWAIEEERLET,
COBIEICHERALARRERRIL, N TYZ9ISNINY2I-Yay7h/0y - &4t A~h-
JEMIC(RABREFRTER) . JOA(B AR H R AEHHE) B EZEL T
EREHE, F1=(ENIST (National Institute of Standards and Technology)
BEITH~HE T ENRTVET .

g ®B #HF H EMC-10013

& B FVIINFI~4

B & 34401A

5 & #F B My45039877

# E & B H 202143/18H

B ® & # BE23°C JRE50%

# 1T #H B 202101351
EREESR
BEES B s EES £ £ AR
ST-031 5700A 4635001 74 2021/10

T561-0854 KIAFEARTTRENITHIES
NTY=9IFSIVY =TT R a4t
CSHEEED MIEY-E" AR B
KIEMBAERITRES (&R fgi%%’




BER - RIERUIRE

( Calibration Report )

RMEES 30710k
&1 FES (Control Number) EMC-1 0013
e 7Y AT
(Description) Digital Multimeter
#5&E# (Manufacturer) Agilent Technologies
#I5K (Mode ! Number) 34401A
BE&ES (Serial Number) MY45039877
&8 (Customer) BRXEtt 71-
#1EH (Cal ibration Date) 20213H18H
S5 (Temperature) 723G
2 (Humidity) 50 %
#IEZ (Calibrated by) WIg &=
&Y E (Judgement) &t%/Pass
AR (Approved by) '

{55

o

FE#E35 (Standard)

BEES X REES BT
(Control Number) (Mode! Number) (Serial Number) (Description)
ST-031 5700A 4635001 97" -5

COFMEECERTAEBERIERELECIL—YITILTHD,
NFy=

v7F31%2f7096&ﬂ%ﬁ
1



HER - RIERIES

s 34401A sLEHS  MY45039877 HFIEES EMC-1 0013
DC V
(0 BEAD TR HEE LR e
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
100 mV 100 mY 99.991 5mV 100. 000 0 mV 100. 008 bmV | PASS
1V 0.2V 0.199 985V 0.199 998 V 0.200 016V 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 0.799 998 V 0.800 039V PASS
1V 1.0V 0.999 953 V 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 000V - 0.399 977 V 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 V PASS
10V oV 9.999 60V 9.999 89V 10.000 40V PASS
100V 100 V 99.994 9V 100.000 2 V 100.005 1V PASS
1000 V 1000 V 999. 945 V 999. 994 V 1 000.065 V PASS
AC V
BEE: by’ BEAD TR Hl5E & LR Y5
/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 i PASS
400 Hz 1V 1V 0.999 100V 1.000 830V 1.000 900V 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)
Loy’ BEASN TR #l5E {8 LR ¥ 7%E
/Range /Input J/Lower Limit /Measured Value /Upper Limit /Result
100 Q@ 100 Q@ 99.986 0 Q 100,007 0 Q 100.014 0 @ PASS
1kQ 1kQ 0.999 890 kR 1.000 050 kQ 1.000 110 kQ i PASS
10 kQ 10 KR 9.998 90 kQ 10.000 50 kQ 10.001 10 k@ | PASS
100 k@ 100 kQ 99.989 0 kQ 100.003 7k®Q 100.011 0 kQ | PASS
1THQ 1MR 0.999 890 MNQ 1.000 033 MQ 1.000 110 MQ i PASS
10 MQ 10 MQ 9.995 90 M@ 9.998 69 MQ 10.004 10 MQ § PASS
100 MQ 100 MQ 99.190 O MQ 100. 797 8 NQ 100. 810 O M@ | PASS
DC I
by TBEAN TR R e fE LR HE
/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 i 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
3 A 1A 0.998 20 A 0.999 84 A 1.001 80 A PASS
AC I
ERE Loy BEARN TR AlE 8 LR Y5
/Frequency /Range /Input /Lower Limit /Measured Value JUpper 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

NFYZwHFSIVO=T7Y ikt

2./ 2



#£47H: 20214E3818H

#® IE Bt Bl &

Bit®  #HA| 70—

TRESL, SE0ERREBICH>TREMNMTOATNWAZEEIALET .
COIEICERUABRERE, N TYZyISNINY2I-YavTh/ny R &, A~5-
JEMIC (B ABSREHHFIRER), JQA(H AR HRIEHE) GEEHELT
EFRAEHE, F1=IENIST (National Institute of Standards and Technology)
BEICHN~HENTMENRTVET,

g ¥ F B EMC-100086

& B AEERBES

B i STA-115

8 & ‘E B 11075

¥ E £ A H 2021438188

B O & # RE2°C HES%

# T FE B 202101355
EFRREESR
EEES B R BEHES £ b HEHAR
ST-031 5700A 4635001 474 2021/10
EO-027  URE3 101273 RMS/PEAK EE&t 2021/3

T561-0854 KIRFEPTHTLEESTEI1#HIE

NTYz9IFSIV Y =P &4t
CSHEFEED BIEY-E" AR

KIEGIBAERITRESE (&K B8




SR - WIERUEE

( Calibration Report )

RREES 71K

&EH%ES (Control Number) EMC-1 0006

A A U ESR
(Description) Variable resistance attenuator
B35 # (Manufacturer) TOKYO KO-ON DENPA
# = (Mode| Number) STA-115

B EFHES (Serial Number) 11075

{&K#8% (Customer) B 71-
fIEH (Calibration Date) 20213/ 18H
;B (Temperature) 23 °C

JEEE (Humidity) 50 %

BIESE (Calibrated by) JKiE F5h
&3 5% (Judgement) &1 /Pass

5B (Approved by)
&

®

12435 (Standard)

EEES 5L HEHS AR

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

E0-027 URE3 101273 RMS/PEAK EIE&ET

COREEICREETIEERIBRELE LY ITLTHD,
NFYZWwHOFSIVo=7Y Vet

142



Bz STA-115

AR - RIERRS

EHEES ENC-1 0006

fEHFS 11075

HEERERE /Attenuation accuracy

JER R ATY7 AR TR WIE{E LB ¥
/Frequency /Step /Dial /Lower Limit /Calibration Value /Upper Limit /Result
1 kHz 0.1dB 0dB 0.0(REF.) dB
1 kHz 0.1dB 0.1dB 0.05 dB 0.10 dB 0.15dB i PASS
1 kHz 0.1dB 0.2 dB 0.15dB 0.20 dB 0.25 dB | PASS
1 kHz 0.1dB 0.3 dB 0.25 dB 0.30 dB 0.35dB | PASS
1 kHz 0.1dB 0.4 dB 0.35 dB 0.40 dB 0.45 dB { 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 0.65dB : PASS
1 kHz 0.1dB 0.7 dB 0. 65 dB 0.70 dB 0.75dB : 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 0.95dB | PASS
1 kHz 0.1dB 1.0 dB 0.95 dB 1.00 dB 1.05dB | PASS
1 kHz 1dB 1dB 0.90 dB 1.00 dB 1.10 dB | PASS
1 kHz 1dB 2 dB 1.90 dB 2.00 dB 2.10 dB i PASS
1 kHz 1dB 3 dB 2.90 dB 3.01 dB 3.10dB i PASS
1 kHz 1 dB 4 dB 3.90 dB 4,01 dB 4,10 dB i PASS
1 kHz 1 dB bdB 4.90 dB 5.01 dB 5.10dB : PASS
1 kHz 1dB 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 1dB 8 dB 7.90 dB 8.01 dB 8.10dB i 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 i 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 i PASS
1 kHz 10 dB 50 dB 49.70 dB 50. 08 dB 50.30 dB i PASS
1 kHz 20 dB 20 dB 19.70 dB 20.02 dB 20.30 dB i PASS
1 kHz 20 dB 40 dB 39.70 dB 40. 07 dB 40.30 dB i PASS

NFYVZYHOFSIUD=T7Y vikkkEtt

212



F47H: 2021538180

#® IE Bf BA &

"ita B 7-

TEHASGIE, YHOEERBIHE-TRENTOATWAZEEIBLES,
COBIEICHERL-BEERR (L, N TYZ9ISNINYaT-YauT) /0y — Bk &4t A—h—
JEMIC (B AERA2HREF) ., JOA(B A S E (RATHIE) R EEELT

E R4FEHE | F/=[ENIST (National Institute of Standards and Technology)
BREITM—HE )T ENRTNVET,

BH EMC-1 0005

AR EhI U4
VP-4545A
700008E122
20214E3H18H

B 23°C R 50%
202101454

&

e FE E R K Bo o
se g
BOR
o 0 B 2R a

ERRESR

HEES A HEES % 5 AR

EO-030 FT-001S 1504010016 B LR IRIR EEE 2021/6
EO-037 33250A MY40005937 VP UVEVI R T 2021/9

T561-0854 KERFFEPHTREISTEIHF IS
NTYZ9IFSIVY ZFIu s #k K &4t

CSHIfERD BIEY-LARR A2\

RIEMEAERTRES (£ B8 322 )




AR - RIEAIRE

( Calibration Report )

RAEES 30712

EIEES (Control Number) EMC-1 0005
i JEIR )8
(Description) Frequency Counter
# &% (Manufacturer) Panasonic

#5C Mode| Number) VP-4545A

M EFES (Serial Number) 700008E122
{&$E3 (Customer) B 71-
BIEH (Calibration Date) 202138 18H
;R FE (Temperature) 28 ¢

FRE (Humidity) 50 %

HKIE® (Calibrated by) KZE F5h

#2 & ¥ %€ (Judgement) & #%/Pass

74 (Approved by)
%

@

X35 (Standard) ;

EEES B HEES 2

(Control Number) (Model Number) (Serial Number) (Description)

E0-030 FT-001S 1504010016 R IR EEFRIR EEE
E0-037 33250A MY40005937 279930y 14b-5

COFMREICRER T AREREIEARRECIL—YILTH S,
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AER - RIEAIRE

B VP-4545A  BLEFES  700008E122

A NREEEEER/Sensitivity (1kHz)

EHEEFS ENMC-1 0005

AFVA W 0K/NG ETF3
/INPUT LEVEL /Result
INPUT A 50 mVrms 0K PASS
INPUT A(7°YA7-7) 25 mVrms 0K PASS
INPUT B 50 mVrms 0K PASS
R AR REEE SR /T imebase -
-9 Ul 194 H TBR H5E & LR ¥ 7%E
/Lower Limit /Measured Value JUpper Limit /Result
[ E 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
—mREE OK/NG HE
/Result
DISPLAY 0K PASS
ATT 0K PASS
TEST 0K PASS
Other measurement functions 0K PASS

NFYZYHFSTIUS=7Y U kkteit
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EAEES Y1557
FITHFRB : 20214 34 18H

B¢ IE BE Bl &H

w® B\ O : £ X &= #&£ 7 13 - B
®H @ & A=F AP TFTAY

B L % VP-7721A

BEES : 482531D125

KIEEEH - 2021 £ 3 A 18 H

LR OFTAIRR I OVFSAREE(CHE > THRIE - BHERRITL), BUEEE(ICRITIRESCITHRD
BERMERERREL TS T ERIBALET.
COOWIE - SERICERSNICERERE, BARKESRER(EMIC), RUBARHARIFHEIQA)
T2 CEHAOANERIERE. FC(EKEEIRERINAFRA(NIST: LERERHERRCIMNBLT
WBENEOAMIERBCH LT R - B EUFe MRIENTED EFT.
Fle, —BORESERMEERE U FIERREC AL -ALTWET,
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 F O HE 3

BHE HSES HRE BRhEAIR
5700A 5745305 INFIPINVIVRIE B 20214058
3458A  US28027886 7 3 * S M T B FA -8 202146058
53132A  MY40002181 1 - A -4 b A9 Y5 20214058
VP-7722A  590019A122 A -F 4 AP P35 AY° 20214058
AC-12B M-61112004 FE & 21‘. i& IE 2 2.52151505}51
MG-443B  M-46748 Sy EY48 s 12b-8 202146058

W B ' F L % #% L &£ #
Yamawaki Eiectronics Industry Co., Ltd.
F151-0072 ERELSSEMEs &1-21-7 TEL: 03-3465-2421

BRIOHF IR LT, COMABO—EERLRNTLIEZL,
This certificate shall not be reproduced except in full without the approval of Yamawaki Eiectronics Industry CORPORATION

yd2016-01a



_ _ ) BEIRP 1K
ﬁ @ EE % % BHEES . YD-210308

WRE  A-FAAFPFSAY HEREAH: 202143A4 188

A% g . VP-7721A BE - RE . 23°C 51 %RH

B ES . 482531D125 "'_““ o [EFIEHE RS © 5700A,3458A,53132A VP7722A
s E 2 . NRBETLESRNSHT _Fgus,ms—i&?a'

MoOE =) i B ARE

HEOERIE. TRTHDLEZMBLET, @
CORIECEDDRAER, BEFREREIC L—JEUFFENTVET.

HERIEE g AlER AEE e
FEiRAD
RS ] B HAIEE HE
+ 3 %A (26H) 10 Hz 10.13 Hz B
+ 2 %A (0.16 kHz~15.99 kHz) | 20 Hz T 20.25 Hz B
50 Hz 50.55 Hz B
400 Hz 40417 Hz | B
1 Kz 1.01 Hz B
| 20 kHz ' 20.031 kHz B
| 50 kHz 50.014 kHz B
100 kHz 99.856 kHz B
H iR H HIEE HiE
+0.5dB (4 dB~—35.9 dB) 40 dB 3.93 dB B
+0.8dB (-36 dBLLTF) 15 dB _ 1.43 dB o)
.10 d8 | -1.08 dB B
35 dB -3.58 dB B
. 6.0 dB -6.03 dB [
-16.0 dB -16.03 dB R
| 359 dB -35.87 dB B
| 360 dB | = -3605dB | B |
[ 759 dB -75.81 dB B
J3w bRX RS SAITE(E YiE
1 kHz E 10 Hz -0.02 dB o)
+0.3dB (2%HE) 20 Hz | -0.02 dB B
+0.1dB (20 Hz~20 kHz) 50 Hz -0.02 dB B
T 20 kHz 0.03 dB R
| 50 kHz = 0.02 dB B
100 kiz |  -003dB | B
R EFILEKRAS

yd2000-10a




HE3IMP 28

EEES : YD-210308
HERIHE HrE AR RIEE HE
FEiRED
Ug'HE JEIREL AIEE HE
<0.3% (26EH) 10 Hz 0.00147 % B
£0.005 % 20 Hz © 0.00150 % B
(30 Hz~49.9 kHz, 20 kHz~39.9 kHz) | 50 Hz | o.00108 % R |
£0.002 % 400 Hz 0.00031 % B
(50 Hz~19.99 kHz, 80 kHz BW) 1 kHz 0.00029 % B
720 kHz 0.00093 % B
50 kHz 0.00153 % B
| 100 kHz 0.00419 % | B
HRITESD
REME <10 pv (500 kHz BW) AEE HE
UNBAL 42 W B
ACLA" RITE L=z ALBE HIEE e
INRG-HD 3 % UNBAL 100 V 100.0 V 100.1 V B
30V | 3000V 29.94 V B |
10V 10.00 vV - 10.05 v B
T 3v | 3000V| 3.004 V B |
v 1.000 V 1.001 V B
[ 300mv | 300.0mv 300.3 mV B
100 mV | 100.0 mv 99.8 mV o)
| 30mv | 30.00mv| 29.97 mV B
1omv | 10.00mv| 10.02 mV B
[ 3mv | 3.000 mv| 3.004 mV B
imv 1.000 mV 1.003 mv B
 0.3mv | 0.300 mv| 0.3005 mv R
0.1mV | 0.100 mV 0.1004 mv B
I3y hxRA AR HITEE HIE
1 kHz 2% 10 Hz -0.21 dB B
+0.5 dB (20 Hz~100 kHz) 20 Hz -0.04 dB B
+3 dB (5 Hz~500 kHz) 50 Hz | = 0.02dB B |
| 10 kHz - -0.05 dB B
20 kHz -0.07 dB B
i 50 kHz 01248 B
100 kHz  .0.23dB B
200 kHz -0.08 dB B |
UGBTI RER S

yd2000-10a




W} 3 MR 34

EEES . YD-210308
HERIEE R e | RIElE 5
HIEEs
U HE B L= HAIEE HTE
8 2 SIRmE - 10dB -9.80 dB B
+1.5dB (5 Hz~15.99 kHz) 400 Hz | - 40dB -3965d8 | B
42,5 dB (16 kHz~50 kHz) - 60dB -59.40 dB [
+2.5 dB, -4 dB | - 10 -10.05 dB B
(50 kHz~159.9 kHz) 1kHz | - 40dB |  -39.95dB B
- 60 dB -59.55 dB B
- 10dB -10.95 dB &
20 kHz | - 40 dB -40.80 dB B
- 60 dB -60.25 dB B
BAREIRAELL [EliREY AIEE HIE
100 dB (5 Hz~15.99 kHz) 400 Hz 107.0 dB o)
90 dB (16 kHz~50 kHz)  1kHz ~ 1080d8 | B
86 dB (50 kHz~159.9 kHz) 20 kHz 94.5 dB g2 |
BREBMEUTHE BB AIEE HE
Ein<1V 10 Hz -96.8 dB [
<-95 dB (10 Hz~15.99 kHz) 20 Hz -97.4 dB B
<-85dB (5 Hz~50 kHz) 1 kHz - -99.5 dB B
<-65 dB (50 kHz~159.9 kHz) 15 kHz 987d8 | B |
50 kHz -93.8 dB B
| 100 kHz -87.4 dB B
TS — BELR HiE
HPF 400 Hz oct/-18 dB I\"57-MFHE B
- wF 30 kHz T oct/-18 dB N8I "
80 kHz oct/-18 dB I\ 57-MEHE
WBEBEFIEAXAASH

yd2000-10a




AN AR AS AN AN ASHAS AN AN AR AN AN JGA AN AN AN AN AR AR AR PR AN AN AN AN A

1— J CSS W 2H01H

A AN AN

= E =
JCSS 0029 AERAEES 1351-01114

B Ik Bk B &

& | #F HRAEt 7a—
E Bl FORAH HA R ARIR2-6-10
i 4 <A T aky
i) = 4160
HEFEF 2973383
Mo®m F Briiel & Kjaer
® E B’ B FERE L)L
®IE F ¥ IEC 61094-2iZ #E4lL U 7=/ R IEIE % VW = B EME R E
® IE & & RO &Y
B IEEMSEET FHRENEFHRRRNT B4EH4
— R EEA BARRERIESE SHEH A7 — HHERERRESR
MESH H 202147 A 8H

REMBIIRELUBEDO LB THLHI L ZRHALE T,

20214£7H 12H

HEBNETFHEARNT B4% 4
— A H AR S E CRAEAE R
RERATE > & — i

A £ 5LHES

L5y

S S A S S S S S S S A S A S S A U AR S S A U S U U S AR U U US AR IS AS UL UBUB S

Z ORERAE, BHEYE 1 4 4588 1HEICES O TH D RrEess (EFREE) IC b -9y T n
EERIC K DRIEL ARRETTBDTY,

BEICEBEEE LIS, ZOMHABON 7 — A —RU—EBHOREHMBLUTHERT S I &EREEXT,
Mt v & —i%, ISO/IEC 17025:20171= 8T < RIEMBIL L TEBE LTV E T,

S U U U U U U U U U U U U U U U LS A LB LB B A LB AR LR LB LB LB LB AR LS 4P

P AR AR AR A A A AT AR A A AT A o A A A A LA A A LA A A AL AN A AR AR AL R AN AR AR AU AN A 2 A

SISO



JEA

Wl 2BH02EH

AL EE S

R IEfE B
B ERRE L)L

AEEHZ  REV~L A% BEV-

(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

BREDRREN S (k=2) :

1351-01114

AR FRED &
20 HzPA = 8000 HzPAF 0.07 dB
8000 Hz# 10000 HzLAF 0.17 dB
10000 Hz#E 12500 HzLLF 0.33 dB
BIEDARHEN S, BEREr=2L LIEILBERENES THY ., K995 %DEEOAKHEE
FoLHESNIREZ2E %25,
BEIE 448

1. IEMEIX, 1 V/Pa®0dBE LIZETH B,
2. RIEICEH LS naanss .

B~ A 7 R (A¥) Briel & Kjer 4160 No.2652764
3. fRABEE : 200V

4, EFERIL, TEREREZEOBRELSHICRITAETH S,
RE 23~24°C BE 62~65% &E 99.1~992 kPa

R RCEFIH
BRIEROZHEE, EHEEUREZTOTRIEL Eii L,

LA

i -



WRIERIEAE
CALIBRATION CERTIFICATE

g PRODUCT NAME o HEEEE
Sound Level Meter
B = TYPE . 6236
#YES PRODUCT NUMBER ;222082
<49  MICROPHONE 82897
REHE MANUFACTURER . KLt F7a3— ACO CO., LTD.
KIFELBIE

[EAERR . RIEMIBOIL—HE T (58]
RIEICHERAL-EER REBBEERRE N —HT)L
THAELEFIMABLET .
#*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 H 17H
January 17, 2022

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

ACO CO., LTD.



X TYPE: 6236 ##&8 PRODUCT NUMBER: 222082

1 BAERR#E Test Results

Tl HR S BR RAR R A A

Test results are attached as an exhibit.

2 HEREH Test Requirements

HERA  Test date 202241 H17H January 17, 2022
i Temperature i 24 °C

B Humidity 40 %

KT Barometric pressure 991 hPa

3 (AR Used Equipment
TOBILRILF A=A Digital Multimeter 34401A

( BZhEAR
( Effective life

Al KR ESS
( BZhHAR
( Effective life

5P 4 - s ko W
( BEhHAR
( Effective life

A—=TFTAX T+
( BZhHAR
( Effective life

BREI/OOKRY
( BxhHAR
( Effective life

2021 3 B M5 2022463 8 )
from March, 2021 to March, 2022 )

Variable resistance attenuator STA-115
2021 3 A M5 202243 8 )
from March, 2021 to March, 2022 )

Frequency Counter VP-4545A
20214 3 A N5 20224 3 8 )
from March, 2021 to March, 2022 )

Audio Analyzer VP-7721A
2021 3 A /H5 202243 8 )
from March, 2021 to March, 2022 )

Condenser Microphone 4160
2021 7T A N5 2023 7T A )
from July, 2021 to July, 2023 )

No

No

No

No

. MY45039877

. 11075

. 700008K122

. 482531D125

. 2973383



[BeE#EE]
[ Calibration laboratories ]

FL—HEY T 1 EKRK
Traceability Flow Chart

BERFRMAEEA EREWRATRR
National Institute of Advanced Industrial Science and Technology

— e EEA B A E R
Japan Quality Assurance Organization

BAERHSRRER
Japan Electric Meters Inspection Corporation

[#hpa e Bl S 3R]
[Internal standard instruments]

[

AP Rt f 52
Panasonic Co., Ltd.

WREFIRES2
Yamawaki Electronics Industry Co., Ltd.

FYZYIFSIL UYL T R A
Panasonic FS Engineering Co., Ltd.

&)

[Product]

WAk FosnTnTi—s| | PEERRRE RiEsh 4 F—FAA T+
Condenser Microphone Digital Multimeter e Frequency Counter Audio Analyzer
Type 4160 344014 s VP-4545A VP-7721A
No0.2973383 No.MY45039877 No.700008E122 No.482531D125
No.11075
ATH HEREoA—Y—I
TAH0ky f¥-aal-y  Artificial Ear Universal Sound Field Analyzer gt &M  EARRY HERER
Microphone Ear Simulator AR FFTFP+S54+ Sound Level Meter Pistonphone Sound Level Calibrator
Artificial Voice FFT Analyzer
MRELHA L BEEFHTRBLTVET,
Above product names are described using generic terms.
#AsH 7a—

ACO CO., LTD.




HEEEE
Sound Level Meter
TYPE 6236

BRERESE
INSPECTION CERTIFICATE

AAMERS
Serial No. of body:

RAVOFRHEHBS
Serial No. of Microphone:

222082

82897

Ver:5.0 22-01-08

F£HAH: 20224E1H17H
Date: January 17, 2022

i iR B
Approved Passed Inspected

et 7a—
ACO CO.. LTD.



TYPE

6236

No.

222082

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

2. RE%H Inspection Condition

1) BE Temperature 24 °C
2) /@E  Humidity : 40 %
3) |/IE Barometric pressure : 991 hPa

3. REBEB RUHSE Inspection Results
1) RANGE {]#ii2 2% The RANGE Shifting Error
RANGE : 20—100dB 70dB AAh#E# +0.7dBLLF
Within £0.7dB of the value at 70dB input, Range 20-100dB.

RANGE | AALAR)L [AE%  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
HIE Passed Pass
2) REMFMERE Stability Caracteristic

RANGE : 20—100dB 19#%&%¥ +0.5dBLLTF
Within £0.5dB of the value one minute later, Range 20-100dB.

105 #
ten minutes later
#]RZE  FError (dB) 0.0
¥|FE Passed Pass




3) BREIRERMMRE  The Scale Error

TYPE 6236

No.

222082

RANGE : 30—120dB 31.5Hz(&75.0dBAh&# 1kHz, 8kHzIZ95dBA Hits

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

AFfE A weighting

AR g IERE AR b3 LI [BiR
Frequency Frequency
Input | Standard (Hz) Input | Standard (Hz)

(dB) 31.5 (dB) (dB) 1000 8000

120 +0.5 0.0 0.0

115 £0.5 0.0 0.0

110 +0.5 -0.1 0.1

105 +0.5 0.0 -0.1

100 +0.5 0.0 -0.1

B T B 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
515) +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 20,1 -0.3
35 +0.5 0.0 356 +0.5 0.2 0.1

30 +0.5 0.5 30 +0.5 0.5 0.4

¥ | Passed Pass ¥ 7E Passed Pass

4) BEMRE  Dynamic Characteristic
RANGE : 20—100dB 100dB, 1kHz A3
When 100dB input, Range 20-100dB at 1kHz.

3L H5E
Standard Measured Value
FAST Hiva (dB) -1.5
-1.0
SLOW -4.0+1.0 (dB) 4.5
HE Passed Pass




TYPE 6236 No. 222082
5) BRBERE Frequency Response
RANGE : 20—100dB 95dBAhEE(TA9EED)
When 95dB input, including Microphone value, Range 20— 100dB
s A¥FE E CHtE FLAT(Z)$514
Mg | LAKRUR|  fRE Bt |LRAKRVR| 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 1.4 051 +5.0, -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 3.1 +2.0
100 191 -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
i R e 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 -0.7 -0.4 +3.0
8k 1.1 1.9 -0.6 -3.0 8.9 07 -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 1.7 +5.0, -
H7E
Passed i

6) RMEERRERE

EEEIDN—AMESIZHLTIL.0ABLLA

Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-100dB.
JEiR# Frequency 2kHz, #&Y5ELUJEK# Repeat frequency 40Hz

EfEfERIRE H5E
Effective value Error
Passed
(dB)
0.3 Pass

7 HCHEHMRE  Self-noise

RANGE : 20-80dB

RANGE : 20-80dB

) AFFiE CHM |FLAT@%
(Including Microphone value)
$¥4E Standard 22LLF 30LLF 32LLF
(dB) Below 22 | Below 30 | Below 32
& Self-noi

SEMN Sdlfasise 19.8 28.7 30.2
(dB)

¥ 5E Passed Pass




#4178 : 2021£F-3F]_18Ei

¥ IE B B &

wHE  HAR4 73—

TREMAL, SHOEEREICH->TRENTOA TSI LERERALEY,
COWIEICERUAREESRIE, NTYZ9ISNINY1T=YavTh/0v — K &4t 2—h—
JEMIC(BABERE BT . JOA(B X R E RIS HEEELT
ERIFHE, F=IXNIST (National Institute of Standards and Technology)
TREITN—HEYTARENTIVET,

& ¥ ¥ B EMC-10013

& & FVANNFI~4

il & 34401A

W O®% F 5 My45039877

B E £ B H 2021438188

R | & # RE23°C RE 50%

¥ 1T & S 202101351
AR
ERES B K HEES % Lo HHHR
ST-031 5700A 4635001 7’14 2021/10

T561-0854 KIRFFEPTHAGRESTB1H 1S
NFYz9hFSIVY =7 et &4t
CSHEED BIEY—L AR 2;27
KIEFFAAZRAITRIESE kK {E %ﬁ




R - RIERHES

( Calibration Report )

BIREES 39710k
EIEES (Control Number) EMC-1 0013
fnfa TV Al Fr-
(Description) Digital Multimeter
5,5 % (Manufacturer) Agilent Technologies
K (Mode! Number) 34401A
815%S (Serial Number) MY45039877
&85 (Customer) K& 73-
IEH (Calibration Date) 202143 A 18H
m [ (Temperature) 230
RIE (Humidity) 50 %
BIEZ (Calibrated by) Wig R
RE %% (Judgement) &#%/Pass

A& &2 (Approved by)
&%

&

12 #E5% (Standard)

EEES B HEHRS A TR
(Control Number) (Mode! Number) (Serial Number) (Description)
ST-031 5700A 4635001 97" -4

CORBEICRBT IRERIERBFRCFL—YITLTHD,

NFYZYOFSIUSZTYoiksest

1/2



AER - WIERUES

3L 34401A BLERS  MY45039877 EEES EMC-1 0013
pDec v
Wy BEAR TR REfE LR 7
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
100 mV 100 mV 99.991 5 mV 100. 000 0 mV 100.008 5mV i PASS
v 0.2V 0.199 986V 0.199 998 V 0.200 015V PASS
v 0.4V 0.399 977V 0.399 998 vV 0.400 023 V PASS
Vv 0.6V 0.599 969 V 0.599 998 V 0.600 031V PASS
v 0.8V 0.799 961V 0.799 998 V 0.800 039V PASS
v 1.0V 0.999 953 V 0.999 995V 1.000 047 V PASS
v 0.2V - 0.200 015V - 0.200 000V 0.199 985V PASS
) -0.4V - 0.400 023 V - 0.400 000V 0.399 977V PASS
V -0.6V - 0.600 031V - 0.599 999V 0.599 969 V PASS
v 0.8V - 0.800 039V - 0.799 998 V 0.799 961V PASS
v -1.0V - 1.000 047 V - 0.999 997V 0.999 953V PASS
v 10V 9.999 60V 9.999 89 V 10.000 40V PASS
v 100V 99.994 9V 100.000 2V 100.005 1V PASS
1000 V 1000 V 999.945 V 999.994 V 1 000.055 V PASS
AC V _
EET: Wy EESN TR RIE B ER HE
/Frequency /Range /Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 100 mY 99.900 O mV 100. 086 5 mV 100. 100 O mV { PASS
400 Hz 1V 0.999 100V 1. 000 830V 1.000 900 V PASS
400 Hz 10V 9.991 00V 10.008 48 V 10.009 00 V PASS
400 Hz 100 V 899.910 OV 99.991 4V 100.080 0O V PASS
400 Hz 750 V 700 V 699. 365 V 699. 873 V 700. 645 V PASS
OHMS (4W)
by BEAS TR AEE ER 7
/Range /1nput J/Lower Limit /Measured Value JUpper Limit /Result
100 Q@ 100 @ 99.986 0 Q 100.007 0 @ 100.014 0 @ PASS
1kQ 0.999 890 kR 1.000 050 k@ 1.000 110 kQ | PASS
10kQ 9.998 90 k@ 10.000 50 k@ 10.001 10 kQ | PASS
100 kQ 100 kQ 99.989 0 kQ 100.003 7 kQ 100.011 0 kQ | PASS
1 MG 0.999 890 NQ 1.000 033 MQ 1.000 110 MQ i PASS
10 MQ 9.995 90 MQ 9.998 69 MQ 10.004 10 MQ | PASS
100 MQ 99.190 O MQ 100. 797 8 MQ 100. 810 O M@ i PASS
DC I
Wy BEAD TR AEE ER 5
/Range /Input /Lower Limit /Measured Value /Upper Limit /Result
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 i PASS
1A 0.998 900 A 0.999 788 A 1.001 100 A PASS
1A 0.998 20 A 0.999 84 A 1.001 80 A PASS
AC 1
[ERE Loy BEAR TR BEfE LR 5
/Frequency /Range /Input /Lower Limit /Measured Value /Upper Limit /Result
400 Hz 1A 0.998 600 A 1.000 244 A 1.001 400 A PASS
400 Hz 1A 0.996 70 A 1.000 08 A 1.003 30 A PASS

2 )2
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#{TH: 202153818H

® IE BE B &

"itd  HAS4 71

TRERT, BHOEERBICH >TRENMTHOATWASEEBELET,
CORIEICHERUARERFE, N TYZ9)ISNIN)2I-Ya0Th/0) R &4t A-h-
JEMIC(BAERKEIFRER), JOA(BA S ERI#8) LA EBLT
ERIFHE, F=[ENIST (National Institute of Standards and Technology)
mEICMN~HE YT ERTVET,

& ¥ ®¥ B EMC-10006

& % AEENEERS

i &+ STA-115

# & #F B 11075

B E & A B 202143818H

R W % # BE23°C B 50%

£ 1T FF HF 202101355
ERIRES
BEES i ¥ HEES 2 Fh AR
ST-031 5700A 4635001 47 L4 2021/10
EO-027  URE3 101273 RMS/PEAK & E &t 2021/3

T561-0854 KIFFEhTHALEESTH1H#EIS

NTYZ9IFSIVY =Ty e &4t
CSHEEHED HIEY—E ARR

RIEEAERTRESR (&R 85




AR - RIERIRE

( Calibration Report )

HiREES 39711K

EHES (Control Number) ENMC-1 0006

k] A RS
(Description) Variable resistance attenuator
& yE3# (Manufacturer) TOKYO KO-ON DENPA
#IX (Mode! Number) STA-115

81E3-S (Serial Number) 11075

&8 (Customer) A& 71-
#I1EH (Calibration Date) 2021£3H18H

S JE (Temperature) %3 G

SEEE (Humidity) 50 %

¥IEF (Calibrated by) JKiZE F8h
&5 (Judgement) 21 /Pass

#5824 (Approved by)
i =

}EHE2] (Standard)

EEES 2= HEHFS B

(Control Number) (Mode| Number) (Serial Number) (Description)
ST-031 5700A 4635001 77" b-4

E0-027 URE3 101273 RMS/PEAK EEET

COFREICREB T IRERIEREBEEI N —YTILTHD,
NFIVZWwOIFSTIoo=7Y viktes

V72



B STA-115

ﬂﬁﬁﬁﬁg{g/ﬁ\ttenuation accuracy
&5 LR

AER - RIERHESE

BLEHFS 11075

EHEES EMC-1 0006

79T TE HEMR IR e

/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 i PASS
1 kHz 0.1dB 0.2 dB 0.15 dB 0.20 dB 0.25 dB | PASS
1 kHz 0.1dB 0.3dB 0.25 dB 0.30dB 0.35 dB | PASS
1 kHz 0.1dB 0.4dB 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 i PASS
1 kHz 0.1dB 0.6 dB 0.55 dB 0.60 dB 0.65 dB | PASS
1 kHz 0.1dB 0.7 dB 0.65 dB 0.70 dB 0.75 dB i PASS
1 kHz 0.1dB 0.8dB 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 1.0dB 0.95 dB 1.00 dB 1.05 dB i PASS
1 kHz 1dB 1 dB 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 1 dB 3 dB 2.90 dB 3.01 dB 3.10dB i PASS
1 kHz 1 dB 4 dB 3.90 dB 4,01 dB 4.10 dB | PASS
1 kHz 1dB b dB 4,90 dB 5.01 dB 5.10 dB i PASS
1 kHz 1 dB 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 8.01dB 8.10dB | PASS
1 kHz 1dB 9 dB 8.90 dB 9.01dB 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 i 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 : PASS
1 kHz 10 dB 40 dB 39.70 dB 40. 04 dB 40.30 dB i 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 i PASS
1 kHz 20 dB 40 dB 39.70 dB 40.07 dB 40.30 dB i PASS

NFEIVZYHFSI LT Y vikEeit
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ERAEHE, F/=[ENIST (National Institute of Standards and Technology)
HEITN~YE )T ERTVET,

B & EMC-1 0005

AR EhI 4
VP-4545A
700008E122
202143 18H

JREE 23°C REE 50%
202101454

3 R B B0
s
BOR B
dn 3¥ m afp ¥ ok Jo
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BEES & A HEES % 5 H AR
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AR - RIERUES

( Calibration Report )

MAREES 30712k

EEFES (Control Number) EMC-1 0005

fh 4 [& IR &4
(Description) Freguency Counter
&3 (Manufacturer) Panasonic

13 (Mode| Number) VP-4545A
BIEZFE (Serial Number) 700008E122
{&#E# (Customer) ®AEH 71-
#IEH (Calibration Date) 20213/ 18H
R (Temperature) 23

FRE (Humidity) 50 %

HIEZ (Calibrated by) KiZE 8k

& %)5E (Judgement) a1#/Pass

A& (Approved by)
ok

FE#EZR (Standard) _

EHEES B HEES B FR

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

E0-030 FT-001S 1504010016 B R SRR EEE
E0-037 33250A MY40005937 7799309 14b-4

CONEEICRERT IEERIERIELE I NL—YTILTH A,

=

v7F8ﬁ2257U>7%ﬁ%ﬁ



B VP-4545A  #LEFES  700008E122

ANBREEEER/Sensitivity (1kHz)

‘EIEES EMC-1 0005

AN L OK/NG ¥ e
/INPUT LEVEL /Result
INPUT A 50 mVrms 0K PASS
INPUT A (7" YAh-3) 25 mVrms 0K PASS
INPUT B 50 mVrms 0K PASS
HAER T REER/Timebase
I-°v) 194 H TR A ER HE
/Lower Limit /Measured Value JUpper Limit /Result
W EE 10 MHz 9.999 50 MHz 10. 000 00 MHz 10.000 50 MHz i PASS
0 OPT 57 10 MHz 9.999 950 MHz MHz 10.000 050 MHz { N/A
0 OPT 27 10 MHz 9.999 980 MHz MHz 10.000 020 MHz i N/A
—REE 0K/NG HE
/Result
DISPLAY 0K PASS
ATT 0K PASS
TEST 0K PASS
Other measurement functions 0K PASS

NRFEVZYHOFSTIUO=TY Ukstsit

2 2



MREES . Y1557
RITHEHAH: 20214 38 18H

B’ IE

W
=
Il

& B A # X & #&£ 7 13 - R
® @ % A=FTAATFSAY

B A % VP-7721A

REES : 482531D125

RIE= M H : 2021 £ 3 B 18 H

LECOFTRAIER ST OMFSREE (CIE > TRIE - BB ETL), RIEERICRITZREERERBD
BRMHREERELTWSCEEMALET,
CORIE - BERCEASN/RENRE. BARKITSMREMEMIC). RUBXARERIFH#MQA)
IR EBRDOARBIIEHE, S/ (ERE R AERRRA(NIST)2 CEREREGSRASCMBALT
WSHESMEOANKRIERECH LT M -PEUF s BMREN TSN T,
e, —HOAEFEAMEBEERELU EEBBRELC M - ALTVET,
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 Measuremnent 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 A AR 8

BHRZ BEES e BRHAR
5700A 5745305 TNFIIIIVIYKIE 88 20214F055
3458A  US28027886 3 * A MY N F A -8 | 20214058
53132A  Mv40002181 1 - A -8 K B9 Y S 20214058
VP-7722A  SO0019A122 A -F* 4 AP 15 4Y° 202146058
AC-12B M-61112004 T = §t ﬁBE IE 28 2621#05)% |
MG-4438  M-46748 SYEYAE S 1db-5 202146058

W B | F I #2 #% R = #©
Yamawaki Eiectronics Industry Co., Ltd.
T151-0072 BERELESEME B1-21-7 TEL: 03-3465-2421

FRIOHEIIRS LT, COMABO—EE#ERMULRNT SIEEW,. yd2016-01a

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



o e 3 P 1#
%t Eﬁ ﬁi ﬁ'ﬁ % BEES . YD-210308
® &m A 7r—?-{7|'7’7‘5’('be HMEBEAEH: 20214 3H18H
B R £ : VP-7721A mE - RE 23 51 %RH
BEHES . 3@555'1'!':)1—25"“_ _: {EFEEHESS | 5700A,3458A,53132A,VP7722A
BEES  WTEETREAH AC-128B,MG-4438
¥ E A LR REE
MEBROERIE. TR THBITEEMALET, @
COWECEDIAEL. BFBEC N —HEUFA B ENTHET,
ERIEE L AR RITE{E HE
FARSD
RS JEEER AIEE HE
+ 3 %LU (256 10 Hz 10.13 Hz B
+ 2 %LU (0.16 kHz~15.99 kHz) 20 Hz 2025Hz | B |
50 Hz 5055 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 kKHz 99.856 kHz B
RS Hh HIEE HE
+0.5dB (4 dB~~35.9 dB) 40 dB 3.93 dB o)
+0.8dB (-36 dBLLT) [ 15 dB 1.43 dB B
[ .10 dB |  -108dB | B |
35 dB -3.58 dB B
[ 6.0 dB -6.03 dB B
-16.0 dB -16.03 dB B
359 dB -35.87 dB B
2360 dB -36.05 dB B
759 dB -75.81 dB B
I35v b12Z B SHITE{E HE
1 KHz it 10 Hz -0.02 dB B’
+0.3 dB (£65H) 20 Hz | -0.02 dB B
#0.1dB (20 Hz~20 kHz) 50 Hz -0.02 dB B
20 kHz 0.03 dB "
| 50 KkHz 0.02 dB B
100 kiz |  -003dB | B
LBBF TEARRE

yd2000-10a




ME 3P 2M
EIRHS : YD-210308
HRTE P AER AEE HE
SRR
O HE R WIERE HE
£0.3 % (2F5HE) 10 Hz 0.00147 % B
$0.005 % 20 Hz 0.00150 % B
(30 Hz~49.9 kHz, 20 kHz~39.9kHz) | 50 Hz h 0.00108 % B |
£0.002 % 400 Hz 0.00031 % B
(50 Hz~19.99 kHz, 80 kHz BW) 1 kHz 0.00029% | B
20 kHz 0.00093 % B |
50 kHz 0.00153 % [
100 kHz 0.00419 % B
RITESD
TRERME <10 pVv (500 kHz BW) REE HE
UNBAL 42 v B
ACUA" BRITE Lo | ALEE AITEE 7
INAT-MD £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 '
v 1.000 V 1,001 V i
[ 300mv | 300.0 mv 300.3 mV )
[ 100mv | 100.0 mv '99.8 mV B
| 30mv | 30.00 mv 29.97 mV B
[ 10mv | 10.00 mv| S 1002mv | B
[ 3mv | 3.000 mv| 3.004 mV B
[ 1mv | 1.000 mv 1.003 mv B
| 0.3mv | 0.300 mv 0.3005 mv B
01mv | 0.100mv|  0.1004 mv B
I35y kR AR HIEME HIE
1 kHz = 10 Hz -0.21 dB B
+0.5 dB (20 Hz~100 kHz) 20 Hz -0.04 dB B
+3 dB (5 Hz~500 kHz) 50 Hz |  o002d8 | B
10 kHz -0.05 dB B
20 kHz -0.07 dB B
I 50 kHz -0.12 dB B |
[ 100 KHz -0.23 dB B
200 kHz -0.08 dB B

LB FIEARAH

yd

2000-10a




WH3IMP 3|

EEES . YD-210308
HERTEE e AER RIS | wE
HIESD
VT HE AR | Loo AIEE i
52 mEREE - 10dB -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 B
+2.5dB, -4 dB j - 10dB -10.05 dB )
(50 kHz~159.9 kHz) 1kHz | - 40dB 3995d8 | B
- 60 dB -59.55 dB B
- 10dB -10.95 dB o)
20kHz | - 40dB -40.80 dB B
- 60dB -60.25 dB B
EARREL s AIEME 7
100 dB (5 Hz~15.99 kHz) 400 Hz 107.0 dB B
90 dB (16 kHz~50 kHz)  1kHz | 1080d8 | m
86 dB (50 kHz~159.9 kHz) . 20kHz  94.5dB B
ERMEDTHE R AIEE HE
Ein<1V 10 Hz -96.8 dB 2]
<-95 dB (10 Hz~15.99 kHz) 20 Hz -97.4 dB B
<-85 dB (5 Hz~50 kHz) i 1 kHz ~ -99.5 dB B
<-65 dB (50 kHz~159.9 kHz) 15 kHz 987d8 | B
50 kHz -93.8 dB B
[ 100 kHz -87.4 dB B
T — BB 7
HPF 400 Hz oct/-18 dB I\ 57- Ml B
T 30 kHz oct/-18 dB I 57-2lE &
80 kHz oct/-18 dB I*49-2451E
WhEBF ILEH®RASH

yd2000-10a
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SJQA

i 28Hm2H
REFAEEE 135101114

BIE#E R
HERRE L~V

B EELV~L BB BELL

(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 2721 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

BIEDRREN S (k=2) :

JE RRED &

20 HzA b 8000 HzEL T 0.07 dB
8000 Hz#& 10000 HzEAF 0.17 dB
10000 Hz# 12500 HzLL F 0.33 dB

WIEDAHEN S, AEREL=2L LIILERENE TH Y, K95 %DEEDKES
FoLHESNIXMEEL S,

BIE:44:
1. WIEMEIL, 1V/PaZ0dBE LIZETH 5,
2. RIEICfEF U7 B MR
R~ A 7 R (A1) Briel & Kjer 4160 No.2652764
3. (RABEE : 200V

4, BIEEFRERIZ, TRREZORELEICBITAETHS,
REE 23~24°C BE 62~65% &JE 99.1~99.2 kPa

FFRCEH
RIEROZER, EHERUREZTOTRIESR £ Lk,

Uk



é’y 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
Nonthaburi , Nonthaburi 11000

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

Serial Number : QE7060323

ID. Number © N/A

Environmental Conditions

Ambient Temperature s HRREGT- 890 Received Date 27 Dec 2021
Relative Humidity : 50% t15% Calibration Date . 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date O N/A

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'MlE’l‘R(DLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR21120367-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0001-21 08 Jan 2022
AUDIO Analyzer 89038 3011A09975 EL04965/21 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



Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

‘..\u||.’:”,

:ﬁ: X GRERITED
et S
Certificate of Calibration
Certificate Number : SPR21120367-2 Page : 1 of 3

Customer : Health and Envitech Co., Lid

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

= Equipment Name . Sound Level Meter
.‘ Manufacturer © ACO

Model ! 6236

Serial Number 1 78383
|D. Number o N/A

o Environmental Conditions

Ambient Temperature 2 9t A Received Date : 27 Dec 2021

Relative Humidity : 50% t15% Calibration Date : 27 Dec 2021
e 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

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

e 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 : SPR21120367-2

Reference Standards

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

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



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Whigy
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S ~———F ACCREDITED

NG
Result of Calibration =~ =%~
i Certificate No. : SPR21120367-2 Page : 3 of 3
S 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 94.0 94.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15
Select Z Unit : dB
Standard LG Reading Eror Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 93.9 0.0 -0.1 0.15
; 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.

2 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



1y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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“Dielal L CALIBRATION AND
L OIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

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
@ Nonthaburi , Nonthaburi 11000

Equipment Name : Sound Level Meter
Manufacturer : Rion

g Model : NL-20

5 Serial Number : 00532379

] ID. Number © N/A

%]
o Environmental Conditions

Ambient Temperature : paeprt 3ep Received Date : 27 Dec 2021
Relative Humidity : 50% *T15% Calibration Date : 27 Dec 2021
a Location of Calibration ¢ In-Lab Recommend Due Date rN/A

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

b Method of Calibration

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

3 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 @,/

e Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number

Calibration Report

: SPR21120367-3

Reference Standards

y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A
.@M

AWSE Nafional Accredilation Doard
Z,ﬁ\_\ ACCREDITED
U NN

“f A
!, A
il wnﬁmai. Mg.;sﬂwmm

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

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




Result of Calibration
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Certificate No. : SPR21120367-3 Page : 3 of 3
Range : 94 114 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
114 114.1 114.1 0.1 0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
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
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
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ACT - 2050

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 SR am i 980 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

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



Certificate Number

Calibration Report

» SPR21120367-4

Reference Standards

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

SC-942

B014069

EEL.BP.19/1063

15 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

ANSI National Accreditalion Baard
ACCREDITED

CALIBRATION AND
IMENSIONAL MEASUREMENT
ACT - 2050
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Result of Calibration |
> Certificate No. :  SPR21120367-4 Page : 3 of 3
3 Range: 94 114 dB Function : @1kHz
= Select A Unit : dB
,. Standard UUC Reading Error Uncertainty
; Satting Fast Slow Fast Slow (&)
94 g92.5 92.5 =1.5 ~1.6 0.15
""_ 114 112.6 112.6 -1.4 -1.4 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
K Siting Fast Slow Fast Slow £
- 94 92.5 92.5 =15 —1.5 0.15
) 114 112.6 112.6 =14 a4 0.15
Select P Unit : dB
5 Standard ULC Reading Sror Uncertainty
o) Setting Fast Slow Fast Slow (£)
. 94 92.6 94.6 ~1.4 0.6 0.15
s 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

j':'gi: Model . NoisePro DL Dosimeter
: Serial Number : NLE070203

“i ID. Number CON/A

o Environmental Conditions

Ambient Temperature 1 235 a%C Received Date . 27 Dec 2021
Relative Humidity : 50% t15% Calibration Date 27 Dec 2021
2 Location of Calibration ¢ In-Lab Recommend Due Date C N/A

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

o 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

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

Calibrated by : Mr. Surasak Vakjan Approved by

=
Calibration Officer ( Mr.Worapong Sinthusopa )

( Authaorized Signatory

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

Certificate Number : SPR21120367-5

Page :2 of 3

Reference Standards
Serial No. Certificate No.

Model Due. Date

Equipment Name
SC-942 B014059

EEL.BP.19/1063 | 15 Oct 2022

Sound Level Calibrator

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 of 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 0.18
Select C Unit : dB
Standard UUC Reading Eror 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 . SPR21120367-6 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 CON/A

Environmental Conditions

Ambient Temperature v Ps7et 3¢ Received Date : 27 Dec 2021
Relative Humidity . 50% T15% Calibration Date . 27 Dec 2021
Location of Calibration : In-Lab Recommend Due Date ©ON/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



é’)’ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ANST Nalianal Accreditation Board

'—f{‘/'/""/r/r_—:i\“-:s; Ecnsnr're::
”’"'"l "\"\\\ nlmmcsngm?ng‘mmv
o Certificate Number : SPR21120367-6 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP.19/1063 | 15 Oct 2022

0t 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 of 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

: SPR21120367-7 Page: 1 of 3

! Health and Envitech Co., Ltd

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

Noise Dosimeter
Quest Technologies

NoisePro DL Dosimeter

NLG070138

N/A

230 L 30 Received Date : 27 Dec 2021
50% T 15 % Calibration Date . 27 Dec 2021
In-Lab Recommend Due Date © N/A
SP-CPE-04-01 Date of Issue : 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 Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR21120367-7
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Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

S5C-942

B014059

EEL.BP.19/1063

15 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
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Certificate No. : SPR21120367-7 Page : 3 of 3
Range : 94 114 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 94.1 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

o 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

r: Equipment Name :  Noise Dosimeter
.}-1} Manufacturer : Quest Technologies
2-‘|'§I_ Model © NoisePro DL Dosimeter
3 Serial Number : NLG070139
ID. Number L ON/A

Environmental Conditions

. Ambient Temperature { 2aC a3 Received Date » 27 Dec 2021

'I 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 shail 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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o Certificate Number : SPR21120367-8 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-842 B014059 EEL.BP.19/1063 | 15 QOct 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
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Result of Calibrati Ko
Certificate No. : SPR21120367-8 Page : 3 of 3
Range : 94 to 114 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 12 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

+ SPR21120367-9 Page : 1 of 3

. Health and Envitech Co., Lid

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

Noise Dosimeter
Quest Technologies

NoisePro DL Dosimeter

NLGO070141

N/A

sasct 3% Received Date . 27 Dec 2021
50 % T 15 % Calibration Date . 27 Dec 2021
In-Lab Recommend Due Date : N/A
SP-CPE-04-01 Date of Issue . 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 Approved by @//

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

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

Certificate Number : SPR21120367-9 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 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. :  SPR21120367-9 Page : 3 of 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 1142 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



SPC Calibration Center S%RT

Part of DKSH Group

AWy,
HlacRA Certificate of Calibration
7 /r;ﬁ\\‘\
NSC-TISI-TIS 17025
Calibatian 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06210223
Model: SPECORD 50 PLUS Issued Date: 18 May 2021
Serial No. (or ID.): 232H1012 (LB-HE-073) Job No.: KSPR2106842
Manufacturer: Analytik jena Page: 1 of 3
Condition: In Condition
Customer: Health & Envitech Co.,Ltd.
77/11 Moo 2 Ngamwongwan Rd. Soi 5,
Tumbon Bangkhen, Mueang, Nontaburi 11000 Thailand
Environment Condition: Temperature b2 7 A & * 0.2 4 &
Humidity 555 %RH + 1.2 %RH
Callibration Place: Health & Envitech Co.,Ltd. ( Laboratory 2 )
77/11 Moo 2 Ngamwongwan Rd. Soi 5,
Tumbon Bangkhen, Mueang, Nontaburi 11000 Thailand
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 17 May 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: 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
SRR T Q)
gz'b%‘ﬁ—h uitm tacaz‘& andfl dria 677)
(Mr. Nattapat Rungrueang) et b (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational 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 multiplied 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.

vt 10478 019 drda

SPC RT CO,, LTD.

A7l 00003 1194 vourdssTiuala 57 ouudgyddn 1011 weuren wanTElvue namwIwIuAY 10260

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

Tal: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: Info.spec@spe-rt,com : www.spc-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

Ui 1aAT a19R dada
SPC RT CO., LTD.

A99f 00003 1194 wourissssuaile 57 ouuayHin 10171 WIUI99In WansElvue nuMwIMIAT 10260

Branch 00003 1194 Soi Wachiratt

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

57. 5

it 101/1 Road, Bangchak, Phrakhanong, Bongkok 10260 Thailand
rt.com ite: wwwspc-rt.com

E

SPCC-FM-C08-12: 23 Nov 2020



SF‘C Calibration Center

KT

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
235nm
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.

u3dn 1eaRd 919R dada
SPC RT CO,, LTD.

The End of Certificate

A19fl 00003 1194 You¥9s7IuAER 57 ouugyein 10171 U¥IIUNIN IWAWTELYUY NTUMWIWIUAT 10260

Branch 00003

Tal: 0 2185 4333 Ext. 3300-3308 Faox: 0 2185 4424 E-mail: info.spoc@spe-ricom Website: www.spe-rt.com

1194 Sol Wachirathomsothit 57, Sukhumvit 101/1 Rood, Bangchak, Phrokhonong, Bangkok 10260 Thailond

SPCC-FM-C06-12: 23 Nov 2020



SPC Calibration Center S%RT

Part of DKSH Group

Certificate No.: C06210223 Page: 1 of 3
Statements of conformity:

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

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 Statementfor 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 choics 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.

v 1eART 01T dada

SPC RT CO., LTD.

A9v7fi 00003 1194 YouRssssuarla 57 ouudyin 1011 u¥IeuI9eIn WanTeluug nfammIMIuAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rood, Bangehak, Phrokhanang, Bangkok 10260 Thailand

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




SPC Calibration Center S%RT

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
5481 nin 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 1eafd 919R dada

SPC RT CO, LTD.

#1977 00003 1194 ¥ouRssTsuATER 57 auudyuin 101/1 WNUIeIn ANTElvUE NTUMIITUART 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bongchak, Phrakhanong, Bangkok 10260 Thollond

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-rh.com Website: www.spc-rt.com SPCC-FM-C06-12: 23 Nov 2020




SPC Calibration Center SBRT

Part of DKSH Group

Certificate No.: C06210223 Page: 3 of 4

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

0.0000 0.0000 0.0080 0.015 Pass

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

257 nm
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

4 0.000 i 0.015 P

350 nm 0.0000 0 0.0080 ass

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

uidn 1eadd 2197 drda

SPC RT CO., LTD.

A9l 00003 194 You¥seTsuAIBa 57 ouugpin 1011 WIIUEIIN WanTElvu N{aMwEMILAT 10260

Branch 00003 1194 Soi Wachirathomsathit 57, Sukhumvit 101/1 Rood, Bangchak, Phrokhonong, Bangkok 10260 Tholland

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




Without Adjustment JobNo.: KSPR2106842

Corcectin ) Wavelengthaccuracy Tolerance 3 (nm)

4

N

2
1
0 = == =

i I S - B ST

0 100 200 300 400 500 600 700 800
X Correction (nm) =  Uncert (+) =  Uncert (-)
--------- Lower Acceptance limit -e==--=== Upper Acceptance limit =~ Lower Specification
Upper Specification

Wavelength (nm)

Photometric Accuracy (Absorbance) Tolerance 0.015 (Abs)

Carrection (Abs)
0.02

0.015
0.01 S - - -
0.005 i »E™ g |
ol . : > ¥ L
-0.005 - - - -
-0.01 = =
-0.015
-0.02
0 02 0.4 0.6 0.8 1 1.2
X 420 nm ¥ 440 nm & ALk Absorbance
$ 546.1nmm B 590 nm A 635nm
=  Uncert (+) = Ungert(-) = e==eeeeee Lower Acceptance limit
«=s==s==- Upper Acceptance limit Lower Specification Upper Specification
Photometric Accuracy (Absorbance) Tolerance 0.015 (Abs)
Correction (Abs)
0.02
0.015 —
0.01
0.005 ] = BAALTE A ea
O# >
-0.005 = -
-0.01 =
-0.015 E
-0.02 |
0 0.1 0.2 0.3 0.4 05 0.6 0.7 08 0.9
X 235nm B 257 nm @ 313 nmm Absorbance
¢ 350nm =  Uncert (+) =  Uncert (-)

--------- Lower Acceptance limit <s=e====- Upper Acceptance limit
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Lower Specification




SPC Calibration Center

TunsIAgauaNINIASaYIARILIRGaN

aflaidavila: SPECTROPHOTOMETER  u: SPECORD 50 PLUS

KT

Part of DKSH Group

lafilueiu: KSPR2106842

wnaauA3as: 232H1012

A579d0U (5V) ASIAEDY ()
17 May 2021 18NNIASIATA 17 May 2021 NG
Und | ind Und | Linnd
General
O 1. AnmENysalA3ae O
O 2 Az ( avldiauns, mulu-uaniaia) ]
O 3 &g o — 1l 1wy (On-Off Swicth) 0
W 4. ﬂunm (Keypad) O
| 5 w3 (Display, Screen Contrast) O
Spectrophotorneter
O O 6. useeiulvivh (Battery Backup) >= 2.5 VDC ] 0
0] O 7. éimmpudanaugnadu (Wavelength Control) O O
O 0O 8.  AuuAAU (Wavelength Check) O O
0 9.  uuavriflauas (UV < 3,000 hour) 0O
O 10.  umavrflauss (Visible < 5,000 hour) O
O O 11.  gaviavaiwsiau (Carousel Module) ] O
pH Meter and Conductivity Meter
O O 12.  dédansa ( Electrode and Connection Cable ) O O
O 0 13.  swaudrsazaru’lu Electrode (Level KCI ) O 0
O O 14.  dhilafulany Electrode (Dust Protection Hood) 0] |
0 O 15. andudldaavnsa (Stand) [ |
Turbidimeter
O | 16.  aaruauiisingn (No Sample) ] [
O O 17.  swiumsdavdrezands (>= 2.5 lufu 3.0) O ]
Automatic titrator
| O 18.  dnw Piston Burettes O O
O O 19.  Function Rinsing and Dosing O [x]
O 0 20.  swuvadgNuazansailsnay 0 0
Whnd/gauuain ;

uidn 1eafid 019R 9
SPC RT CO,, LTD.

Af 00003 1194 Yourdssysuaila 57 auugyain 101/1 uvieu199n wawselyue nqamwITuAT 10260
Bronch 00003 1194 Sol Wochirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanong, Bongkok 10260 Thoilond
Tal: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-moil: info.spec@spe-ri.com  Wabsite: www.spe-rt.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
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%y’ Neegiss Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Con Information Calibration Conditions Reference Devices
Model #:  XC-572-V Pbar (mm. Hg):  768.1 TC Calibrator Model: ~ CC-VTR-SH
Serial #: A1912535 Humidity (%): 51 Reference #: 081109289
Units: W Tamb (*C): T Barometer Model: W
Elevation (m): 1.8 Reference #2 EBARODIALSPEO1
Corr. Pbar (mm. Hg): 767.9 Pressure Model: 718 30G
Reference #: 9543013
Temperature Sensors Calibration Data
Reference [ Reference Test Thermocouple Calibrations i R_ef«m Point

# ‘C 'C *C o] 'C ‘'c ‘C Pass/Fail
1 -18 -16 -16 -17 -18 -18 -18 PASS
2 38 38 38 a7 36 36 37 PASS
3 93 94 94 93 92 92 92 PASS
4 149 150 150 149 149 149 148 PASS
5 260 259 260 259 259 259 259 PASS
6 an 372 372 372 371 an 371 PASS
7 482 482 482 483 482 482 482 PASS
B 583 593 594 595 594 594 593 PASS
8 816 815 815 818 816 817 817 PASS
10 1038 1038 1038 1040 1039 1039 1038 PASS
PASS

Svuraﬂ' Audif §rarus

NIST Reference Thermocouple ID: 12702001

ATt

5]
0.04%
Ambient 2 25.2 25 0.04%

i 0.04%

Status PASS
intarnal temparatura thermacauple is not audited to EPA standards, and should not be used a5 an GGl relarance for ameien lemperalurs

lce Water

Calibrate By : %ﬂ' p Appproved By: %-—-\. Date: 14 Jan 22

Notes

! Suggested, mmimum referance points are 10 (0. 100, 200, 300, 500, 700, 500, 1100, 1500, 1900 *F), can test for more.

"For vald test results, the madmum difference betwesn temperatise and refarence readings should be less than £5.4 °F (23 *C|, for all thermocouples except for the stack thermocouple which should be ess than £1.5%
absclute temperature fram the referance reading and the sl tharmocouple which should be less than £2°F (21 °C) from the reference reading (EPA Method 2, Section § 3 and EPA Method 5, Sections 8.1.1.7-8.1.1.8)

0o nat change this cell value. s insfead based on input from Call H8 at the top of this shes! under "Calibration Conditions”
ute tempefature difference and other formulas are calculated basad on unit input from cell C8 at the top of this sheet under "Meter Console informaton’
* Apsol it formul ] Meter Consale inf
or valid results. the mawmum difference betwaen consols and reference barometric pressure readngs should be less than £0.1 in. Hg (£2.3 mm Hg). (E ethod 5. Section 6.1 2)
¥ For valid test resul it nsol g8 shoul g (£2.5 g). (EPA M 55 612
¥ Ear valid test results. the maximum dffarence betwean consols and refersnce vacuum readings should be less than £0.5 in. Hg (+12.5 mm Hg)

¥ For valid test results. the maximum difference between console and reference vacuum readings should be less than <005 in. H20 {1 25 mm H20), ar 5% of full scale

T a"”“* ﬁ AR t"“""“-_ \

ilrma_ g e

3,,...&.'.



Console Sensor Calibration Data Sheet

sNeediss

Console Information Calibration Con n Reference Devices
Model #: XC-572-V Pbar (mm. Hg): _ 768.1 TC Simulator Model: CC-VTR-SH
Serial #: A1912535 Humidity (%):  51.0 Reference #: 0811092868
Units:  Metric Tamb (*C): 25.2 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg): __ 767.9 Reference #: EBARODIALSPEQ1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Pressure Gauge /| Manometer Calibration Data
Reference Point | Reference Vacuum Console Vacuum Status®
# in. Hg in. Hg Pass/Fail
1 -5.0 -5.0 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
Retirarice Poke® AH_Manometer Calibration — | Reference Point |
bz ce Pressure] ___Positive (+) Pitot Negative () Pitot atus®
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -202.0 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
i) 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 B0.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 151.0 0.0 PASS
11 200.000 202.0 0.0 PASS
AH Overall Audit Status PASS
TP AT = AP_Manometer Calibration Reference Pomnt
gl IReferenuePfga_s_urel Positive (+) Pitot Negative () Piot Status?
# 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
-] 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 PASE
11 200.000 201.0 0.0 PASE
\P Overall Audit Status PASE
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 test for more.

*For valid test results. the maximum ditterence between temperature and reference readings 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 the reference reading and the exit thermocouple which should be less than £2°F (£1 “C) from the reference reading (EPA

Do not change this cell value, |t is instead based on input from Cell HE at the top of this sheel under "Calibration Condilions”
! 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”
gs should be less than £0.1 in. Hg (2.5 mm Hy), (EPA Melhod 5, Section 5.1.2)

$Eor vald test resulls, the maxamum difference betwaen console and ref ¢ prassure
“Eor valid test resulls, the maximum difference between console and reference vacuum readings should be less than £0.5 in. Hg (£12.5 mm Hg)
*For valid test resulls, the mmamum difference between console and reference vacuum readings should be less than <0.05 in. H20 {£1.25 mm H20), or 5% of full scale

| certity that the above Tharmocouple Sansors wefe calibrpled in accordance with US EPA Methods 2 and 5. CFR 40 Pan 80,
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y needlss Console Sensor Audit QA Sheet

le Inf n (UUT Calibration Condi 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 °C ‘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 Water| 0 0 0 0 0 0 0 PASS
"Console Vacuum Audit
e Referance || Console
Reference Point TR | Inm Paint Status®
# in. Hg in. Hg Pass/Fail
1 17.0 17.0 PASS

Calibrate By: %«-,nu./p Appproved By: %’v Date: 14 Jan 22

Notes

"For yalid tast resuits. tha mammum differsnce batwesn test and refarence readings should be less than 5.4 °F (3 °C), for all tharmocouples except for the stack tharmocouple which should ba less than 1, 5% absaluts tamparsturs fram tha
reference reading and the et thermocouple whech shoubd be less than 2°F (1 *C) from the reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)

*For vaiid test results, the maximum ditferance batwesn conscla and refarence baromatnc pressure raadings should ba less tham 0.1 in. Hg (2.5 mm kg), (EPA Method 5, Saction 8.1.2)
*For valid test resuits. the maximum differsnce batwasn consals and reference vacuUm raadings shauld be less than 0.5 n. Hg (12.5 mm Hg)

| certify that the sbove Themocouple, Barometric, and Vacuum Sensors were calibrated and sudited in sccordance with US EPA Methods, CFR 40 Part 50
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©,NeediSS sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex1in. 3t Reference No. ET123456
Probe Number W1909281 Digital Calipers Vemier ,0-200mm
Pitot tube Number ABBIS Digital Inclinometer FEI 12-1057
Pitot tube Type S Type 3/8 Inc. Temperatute 25.2 °Cs3
Validation method Standard Probe 1 in. and Validation Date 14 Jan 22

1/2 in. Sampling Nozzle

Sampling Probe Validation with Tune up

. I)'”niu-"\'m Crvat Lira = v [ Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )
| _,T ”:w S Y
;) segirghent || 1 11T E Measured Standard Range
E By = Tube OO
: Ly= 1.98 em. (1.905 cm. or 3/4 in. )
: L= 500cm. (5.08 cm, or 2.01in. )
Lk e iy
v D=  0847em.  (38in.)
i . I o A= 2.27 cm. (21D:<A <3Dy)
:_ Type 5 Pt Tuoe i
: A2D:= 1189 cm, (1.05P,/D:sA $15)
Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable
Py Size Standard Range
——
! ! a = 0.20° <10°
\,
| } al B = 070° s 5
L.
P, Size
N
0 = 1.20° s10°
B2 = 0.10° 55
fat Engles measurement Calculated Result Standard Range
s - LN
PR ey 3 7 i, Sipr N )
b = g | 7 W = 0.00° 0.000 cm. W < 0.08cm (1/32in. )
Z
— Al i ——2Z Z = -010° -0.004 cm. Z <0.032cm(1/8in.)
—Z Y A = ey o S
N v S B e

Can be use 0,84 for Cp(s) if the type of face-opening misafgnment show above with not affect the basa line vajue of Cp(s) Solong as standard range

Validation By: %‘7‘“ p‘ Appproved By %’\' Date: 14 Jan 22
7
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Sampli;_; System Equipment Information

Nozzle Validation

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+Dy,+D3) 13
Sizes D, D, D, AD Davg
mm mm mm mm mm mm

4 317 3.17 3.16 3.17 0.006 3.167
6 4.77 4.76 4.75 4.77 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 11.056 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 = (D;+Dy,+D5)/3
,
‘w )
Validation By: %ﬂ/ﬂﬂ 7) Appproved By: %‘ Date: 14 Jan 22
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