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CERTIFICATE OF CALIBRATION

Certificate No.: 66S1031-25 Job No. : 6651031 Page : 1 of 2

Customer : C.E.M. Technology (Thailand) Co.,Ltd.
Address © 31/8 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location ¢ Laboratory

Equipment  Sound Level Meter Ambient temperature 1 (20+2)°C
Manufacturer @ ACO Relative humidity c(50+£15) %
Model 1 6236 Atmospheric pressure

Serial No. 1222128 Date of received : 26-0Oct-2023
Identity No. © NS-03-013 Date of calibration : 30-Oct-2023
Range . See to Data Date of issued : 01-Nov-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date

Sound Level Calibrator 8930B 2000210 EEL.BP.40/0666 21-Jun-2025

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Approved By : // '
C/(/ﬁls. Bhacharin Phanangkaew (MD)

Reviewed By : [ ] Mr. Sompong Srisert [ }er. Boonyarit Auejirakarn

[.@5. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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- Continuation of Calibration Report
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Page : 2 of 2

Result of Calibration : Without Adjustment
Function ! Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution : 0.1dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
C 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
Z 94 93.9 -0.1 0.20
104 103.9 -0.1 0.20
114 113.9 -0.1 0.20

UUC* = Unit Under Calibration

- The End -

Bv 06/Jun-2019

FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S1031-24 Job No. : 6651031
Customer C.E.M. Technology (Thailand) Co.,Ltd.
Address 31/8 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210
Location Laboratory
Equipment © Sound Level Meter Ambient temperature
Manufacturer ¢ ACO Relative humidity
Model 6236 Atmospheric pressure
Serial No. 222129 Date of received
Identity No. NS-03-014 Date of calibration
Range See to Data Date of issued

Page : 1 of 2

: (20+2)°C

(50+15) %

: 26-0Oct-2023
: 30-Oct-2023
: 01-Nov-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.40/0666 21-Jun-2025
Traceability ©  This certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology Thailand, (NIMT).

My, Boonyarit Auejirakarn Approved By : ///
ws. Bhacharin Phanangkaew (MD)

[ ]Mr. Sompong Srisert [_AMr. Boonyarit Auejirakarn

Calibrated By :

Reviewed By :

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k =

ms. Natthaprakarn Thammaphan

2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.1 0.1 0.20
104 104.2 0.2 0.20
114 114.2 0.2 0.20
C 94 94.1 0.1 0.20
104 104.1 0.1 0.20
114 114.1 0.1 0.20
Z 94 94.1 0.1 0.20
104 104.1 0.1 0.20
114 114.1 0.1 0.20
UUC* = Unit Under Calibration
- The End -

Bv 06/Jun-2019

FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S0420-22 Job No. : 6650420 Page: 1 of 2

Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address © 31/8 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210

Location . Laboratory

Equipment : Sound Level Meter Ambient temperature :(20+£2)°C
Manufacturer @ ACO Relative humidity t(50£15) %
Model ¢ 6236 Atmospheric pressure

Serial No. 1 222188 Date of received : 30-Mar-2023
Identity No. : NS-03-018 Date of calibration : 03-Apr-2023

Range i See to Data Date of issued © 05-Apr-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date

Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Approved By : //
/ Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]Mr. Sompong Srisert [/LML Boonyarit Auejirakarn

[/]’Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Continuation of Calibration Report
Certificate No. : 6650420-22

Job No. : 6650420

Page : 2 of 2

Result of Calibration : Without Adjustment

Function : Sound Level Measurement

Calibration Range : @ 1kHz

Resolution : 0.1dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 113.9 i | 0.20
B 94 94.0 0.0 0.20
104 103.9 -0.1 0.20
114 113.8 0.2 0.20
Z 94 94.0 0.0 0.20
104 103.9 -0.1 0.20
114 113.9 -0.1 0.20

UUC* = Unit Under Calibration

Rev 06/Jun-2019

- The End -

FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 6650420-21 Job No. : 6650420 Page : 1 of 2

Customer . C.E.M Technology (Thailand) Co.,Ltd.
Address : 31/8 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210

Location : Laboratory

Equipment . Sound Level Meter Ambient temperature :(20%2)°C
Manufacturer : ACO Relative humidity : (50+£15) %
Model © 6236 Atmospheric pressure

Serial No. : 222191 Date of received : 30-Mar-2023
Identity No. © NS-03-021 Date of calibration : 03-Apr-2023
Range : See to Data Date of issued : 05-Apr-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at - -

- National Institute of Metrology Thailand, (NIMT).

=

[ ] Ms. Bhacharin Phanangkaew (MD)

Calibrated By : Mr. Boonyarit Auejirakarn Approved By :

Reviewed By : [ |Mr. Sompong Srisert [ )/Mr. Boonyarit Auejirakarn

[Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%
This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution : 0.1dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+-dB)

A 94 94.2 0.2 0.20
104.2 0.2 0.20

114 114.2 0.2 0.20

B 94 94.2 0.2 0.20

104 104.2 0.2 0.20

114 114.2 0.2 0.20

Z 94 94.2 0.2 0.20

104 104.2 0.2 0.20

114 114.2 0.2 0.20

UUC* = Unit Under Calibration
- The End -

Rev 06/Jun-2019 FM-FCS-040



CALIBRATION CERTIFICATE

RIEREEAE

TE PRODUCT NAME . HFEETE
Sound Level Meter
B TYPE . 6236
#PWES PRODUCT NUMBER . 222191
I4%4  MICROPHONE : 84155

WiE#E  MANUFACTURER

XYL EIA

[RER. REHMBOS —HEYTREEA]

RIEICERU-EERS KEBBIEREEICFL—YTL

THAHAEEZHEBLET,

s 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.

20224=3 H 3H
March 3, 2022

Y

Zz

TR ES

2-6-10 Daizawa Setagaya-ku
Tokyo Japan
President : Shinichi Terazono
ACO CO., LTD.

%Lt 73— ACO CO., LTD.



B 1TYPE: 6236 #% PRODUCT NUMBER: 222191
1 HEBREE Test Results
RlsEEAEB R ERSE Test results are attached as an exhibit.
2 REBREH Test Requirements
PAEH  Test date 2022/F3H3H March 3, 2022
BE Temperature : 24 °C
iBEE Humidity : 40 %
SF Barometric pressure 990 hPa
3 RS Used Equipment
FLIN-TNFA—S  Digital Multimeter 344014 No. MY45039877
( BEZHEIR 20214 3 A M5 20224 3 A )
( Effective life from March, 2021 to March, 2022 )
A FEIETURESS Variable resistance attenuator STA-115 No. 11075
( FEhEARS 20214 3 A 7% 202243 R )
( Effective life from March, 2021 to March, 2022 )
BIRE AL Frequency Counter VP-4545A No. 700008k 122
( FRhEAME 20214F 3 A 55 20224 3 B )
( Effective life from March, 2021 to March, 2022 )
T—TFTA4FT7FF4Y% Audio Analyzer VP-7721A No. 482531D1256
( AZhHAR 20215 3 B M5 20226E 3 A )
{ Effective life from March, 2021 to March, 2022 )
EETA70Ry Condenser Microphone 4160 No. 2973383
( BHiRS 20212 7 B M5 2023 7T A )

( Effective life

from July, 2021 to July, 2023 )



FL—HE U T 1 R
Traceability Flow Chart

BxHRRZEA EREWEATMER
Mational Instituts of Advanced Industrial Science and Technology

[

—RE A A BRGR RIEHEE
Japan Quality Assurance Organtzation

BAEREFRREER
Japan Electrie Meters Inspection Corporation

AFusyHifEsat
Panasonic Co., Litd.

IWEF IR
Yamawulki Blectronies Industey Co., Lid.

RS FeT LU T e
Panasouic FS Engineering Co., Ltd.
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BvA5ORY FOMLTNFA| |y L By FF A PFAT
Condenser Microphone Digital Multiroeter abtenuator Frequency Counter Audio Analyzer
Type 4160 344014 STA-115 VF-4B454 VP-77214
No,2973883 Mo MT45035877 - No.7O0008E122 Ne.482831D126
No. 11075
AIH FHE=F—I—N
240 t-YEal—4 Artificial Bar Universal Sound Field Analyzer — fmzesi zmme EZ Pk HEEER
Microphone  Ear Simulater ATHE FETP+S0 4 Sound Level Meter Pistonphone  Sound Level Calibrator
Artificial Voice FFT Analyzer ‘
ME R A —RRAFFTERLTYVET,
Ahove product names are described using generic terms,
& 7a—

ACO CO., LTD.
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Sound Level Meter
TYPE 6236

BRERFE
INSPECTION CERTIFICATE

FFEHEES

Serial No. of body:

YA yRRVEEES
Serial No. of Microphone:

222191

84156

Ver:5.0 22-01-08

F£AH8: 2022434 3H

Date: March 3, 2022
R o7 FEET
Approved Passed Inspected

Loragite | 9 Chagoms | g b

ket 7a—
ACO CO., LTD.



TYPE 6236

No.

222191

1. 2 Z& £ A H Inspection Date
202283A3H March 3, 2022

2. B %% Inspection Condition

1) BE Temperature : 24 °C
2) B Humidity : 40 %
3 K|E Barometric pressure : 990 hPa

3. BHEEHRUESR Inspection Results
1) RANGE 112 =4&%E The RANGE Shifting Error
RANGE : 20—100dB 70dB AAH#E#E £0.7dBLATF
Within £0.7dB of the value at 70dB input, Range 20-100dB.

RANGE | AALARJL EE#  TFrequency (Hz)
(dB)  |Inputlevel @B} 31.5 1000 8000
20-80 70 -0.1 -0.1 0.0
2090 70 0.0 0.0 0.0
20100 | 70 | 00 ] 000 | 00
20-110 70 00 | 01 | 01
30-120 70 01 | -01 | 00
40-130 70 -0.2 0.2 0.1
$I5E Passed Pass

2) REMFERE Stability Caracteristic
RANGE : 20—100dB 153#%#E# +05dBET
Within £0.6dB of the value one minute later, Range 20-100dB.

105t
ten minutes later
RE  Error (dB) 0.0
¥|E Passed Pass




3) BRERLEEEERE  The Scale Error

TYPE 6236 No.

222191

RANGE : 30—120dB 31.5Hz{%75.0dBAAE#E 1kHz, 8kHzIX95dBA HEHE

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

AYE A weighting

AR g BB E AR itk AR
Frequency Frequency

Input | Standard (Hz) Input | Standard (Hz)

(dB) (dB) 3L5 (dB) (dB) 1000 8000
120 120 +0.5 0.0 0.0
115 115 +0.5 -0.1 0.0
110 110 +0.5 -0.1 -0.1
105 105 +0.5 -0.1 0.1
100 100 +0.b -0.1 -0.1
90 90
85 B85 +0.5 -0.1 -0.1
80 +0.5 80 +0.5 0.1 -0.1
7 0:0 75 0.5 0.1 0.2
70 +0.5 0.1 70 +0.5 0.1 0.2
6H +0.5 -0.2 65 +(.5 -0.2 -0.2
60 +0.5 -0.1 60 +0.5 -0.2 -0.2
1515} +£0.5 -0.1 65 +0.5 -0.2 -0.2
50 +0.6 0.0 60 +0.5 -0.2 0.0
45 +0.5 0.0 45 +0.b -0.1 -0.1
40 0.5 -0.1 40 +0.5 -0.1 0.0
35 +0.5 0.2 35 +0.5 0.0 0.0
30 +0.5 0.5 30 +0.5 0.4 0.4
H5E | Passed Pass HI%E Passed Pass

4) Bi¥E48%EF  Dynamic Characteristic
RANGE : 20—100dB 100dB, 1kHz AhE#
When 100dB input, Range 20-100dB at 1kHz.

R HIZE
Standard Measured Value
-1.0+0.b
FAST (dB) -1.5
-1.0
SLOW -4.0£1.0 (dB) -4.5
Hi%E Passed Pass




TYPE 6236 No. 222191
5) FEIREUSHRE Frequency Response
RANGE : 20—100dB 95dBAQBE(TAHEED)
When 95dB input, including Microphone value, Range 20— 100dB
. ARk CHtE Z8E
& RE Fm | LRFVZ|  B= #Hg | LRBVR] BE |[LARUR| HAE
Frequency| Standard | Response | Deviation| Standard | Response | Deviation | Response | Tolerance I
{Hz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) |
10 -70.4 -69.2 1.2 -14.3 -12,7 1.6 -0.7 +5.0, -0 -
20 ~50.5 -51.0 -0.5 -6.2 -5.8 0.4 0.2 +3.0
40 -34.6 -35.2 -0.6 -2.0 2.2 -0.2 -0.1 +2.0
100 -19.1 -19.5 -0.4 0.3 -0.3 0.0 -0.1 +1.5
250 -8.6 -8.8 0.2 0.0 0.0 0.0 0.1 +1.6
500 3.2 -3.3 -0.1 0.0 0.1 0.1 0.0 +1.5
10000 0.0 | 00 | 00 0.0 0.0 0.0 0.0 +1.0
2k 1.2 1.2 0.0 -0.2 -0.3 -0.1 -0.1 +2.0
4k 1.0 0.6 -0.4 -0.8 -1.4 -0.6 -0.2 +3.0
8k -1.1 -2.1 -1.0 -3.0 4.1 -1.1 -0.8 +5.0
10k -2.5 -3.6 -1.1 -4.4 -5.7 -1.3 -1.2 +5.0, -o0
20k 9.3 -10.8 -1.5 -11.2 -12.9 =17 -5.7 +b.0, -
H5E
Passed Pass

6) EMERREERE EeSEIONA—IAMEECHLTI.0OIBEA
Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-100dB.
BRE Frequency 2kHz, #Y:ELEKRE Repeat frequency 40Hz

EMEERRE H5E
Effective value Error
Passed
(dB)
0.3 Pass

7) HEHTEMBRE Self-noise

RANGE 1 20-80dB
RANGE - 20°804B AtE | omi | ze
(Including Microphone value)
itk Standard 224 | 30RAF | 32KTF
(dB) Below 22 | Below 30 | Below 32
BO#E Self-noise
(dB) 19.0 26.6 28.5
¥IE Passed Pass
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SER - BERESE

( Calibration Report )

RAEEES 071K

Z=EEE (Control Number) EMC-1 0013

e 7Y Bl FA-4
{Descr iption} Digital Multimeter
#55E Manufactursr) Agilent Technologies
Ik Mode 1 Number) 344014
Bl S (Serial Number) MY45039877

{#%&3E2 (Customer) BAE 73

B 1EH (Calibration Date) 2021%3H18H

B JE (Temperature) 23 °C

SEEE (Humidity) 50 %

¥:IE3 (Cal ibrated by) RIE B

85 3E (Judgement) & ¥ /Pass

F D& (Approved by)
&5

@

=458 (Standard)

BEES = BEEH= 2
{Control Number) (Model Number) (Serial Number) {Description)
ST-031 H700A 4635001 Y7 b-4

COESERCHET AEERTERIZELEC AL —Y I LTHD,
IFY I FST U7 v atkdett

1/2



BB - RIERGES

#k  34401A slERE  MYA5039877 &EwFE  EMC-1 0013
e v
by EEAR TR BEE LR HE
/Range Snput JLower Limit /Measurad Yalue JUpper Limit /Result
100 mv 100 mV 99.991 b mY 100. 000 O mv 100.008 B mV : PASS
1V 0.2V 0.199 985 ¥ 0,189 998 ¥ 0,200 Q16 ¥ PASS
TV 0.4V 0.399 977V 0.39¢ 0998 ¥ 0.400 023 ¥ PASS
1V 0.6V 0.59% 969 V 0.559 998 V 0.600 031V PASS
1V .8V 0.799 861V 0.799 898 ¥ 0.800 039 ¥ PASS
1¥ 1.0V 0.999 952 ¥ 0,969 995 V 1.000 047 ¥ PASS
1V -0.2V¥ - 0.200 015 V - 0.200 000 V 0,199 985 VY PASS
1V -0.4Y ~ 0,400 023 ¥ ~ 0,400 00OV - 0.399 977 ¥ PASS
1V -0.6V - 0.600 031V - 0.589 889 V 0.599 969 V PASS
1¥ 0.8V - 0.800 039V —- 0.79% 998 V 0.79% 961V PASS
1V -1.0V - 1.000 047 ¥ - 0.989 997 ¥ 0.999 953 ¥ PASS
IR 10V 9,009 60V 0,000 B8OV 10.000 40V PASS
100 V ooV 99.994 9V 100.000 2V 100.005 1 ¥ PASS
1000 ¥ 1000 V D9g. 945 V 090.994 V 1 000.055 ¥ PASS
AG V
LR E buy BEAN T HEE IR HZE
/Fraquency /Range /Input JLower Limit /Measured Yalue /Upper Limit /Result
400 Hz 100 my 100 m¥ 99. 900 O mV 100,086 5 mV 100. 100 O m¥ § PASS
400 Hz iy 1V 0.999 100V 1.000 830 ¥ 1.000 900 ¥ PASS
400 Hz 10V 10V 9.891 00 ¥ 10.008 48 Y 10.009 00 Y PASS
400 Hz ipo v 100 ¥ 09.910 0 ¥ 99.991 4V 100.090 OV PASS
400 Hz 160 V 700 ¥ §99.360 V 608.873 ¥ 100.646 ¥ PASS
OHMS (4%)
by BEAN i AE 8 LR $E
/Range J1nput fLower Limit /Measured Value Slpper Limit /Result
100 @ 100 Q 99.986 0 @ 100.007 0 @ 100.014 0 Q PASS
] k@ 1 kS 0.999 890 kQ 1.000 050 kQ 1.000 110 K@ & PASS
10 kQ 10 k&2 0.998 S0 kQ 10.000 50 K 10.001 10 kQ ¢ PASS
100 kQ 100 kQ 99,988 0 kQ 100.003 7kQ 100.011 0 kQ § PASS
1HE 1R 0, 899 890 MQ 1.000 033 MQ 1.000 110 MQ | PASS
100Q 10 K 6.935 90 NMQ 9,008 69 HQ 10.004 10 MQ i PASS
100 MS2 100 MG 09.190 O MQ 100.797 8 UQ 100. 810 D M@ { PASS
DG 1
25 EEAT TE AR IR e
/Range /1nput flower Limit MMeasured Value /Upper Limit /Result
10 mA 10 mA 9.693 00 mA §.999 19 mA 10.007 00 mA | PASS
100 mA 100 mA 89,945 O mA 89. 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 0,888 20 A 0.999 84 A 1.001 80 A PASS
AC 1
[BEES by BEAN TR AEE TR e
/Frequency /Range /lnput /Lower Limit /Measured Yalue /Upper Limit /Resuit
400 Hz 1A 1A 0.988 600 A 1.000 244 A 1.007 400 A PASS
400 Hz 34 1A 0.886 70 A 1.000 OB A 1.003 30 A PASS

NRFVZYIFSToP=T THRARG
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JEMIC({AFESEBEE . JOAAAREREEE) L EEHLT
ESRiE#E, £7-[LNIST (National Institute of Standards and Technology)
HE LML YHHERTOET,

s 1B F 5 EMC-10006

s A AEEREESR

i) £ STA-115

B & E B 11075 ,

¥ FE £ A H 2021537188

B OB &£ # BE23C EE %

¥ T & ¥ 202101358
{H IS HERR
BHES iU EES £ o B3R
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T561-0854 AKFEHHIFREITHIES
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HER - REGSE

( Calibration Report )

RiEEHES 39711K
S1EEE (Control Number) EMG-1 0006 T
A R EEPLRE R o
{Description) Variable resistance attenuator
&= (Manufacturer) TOKYQ KO-ON DENPA
#1=£ (Mode| Number) STA-115
HEES Serial Number) 11075
{&25:E (Customer) s 71—
¥:1EH (Calibration Date) 202183A 188
iR EE (Temperature) 23 °C
SBEE (Humidity) 50 9%
¥IEE (Calibrated by) AGE A B
B&¥FE (Judgement)

5B (Approved by)
ik

&} /Pass

HE#ER (Standard)

EHES s BEES R

{Control Humber) (Model Number} {Serial Number) (Description)
ST-031 5700A 4635001 )7 -4

E0-027 URE3 101273 RMS/PEAK EEST

COBEEICES T HIEERIERERECIL—YTILTHD,
RNFVZwO FSTI ooy o Fksatt

1/2



HER - RIERES

B STA-115 #ERS 11075 EEF/S  EMC-1 0006
RBEERER /Attenuation accuracy
[BEE: ATy A TR W {E LR HE
/Frequency /Step fuial Sower Limit fCalibration Value Apper Limit fResult
1 kHz C.1dB {0 dB 0.0(REF.) dB
1 kHz 0.1dB 0.1dB 0. 05 dB 0.10 dB 0. 156 dB : 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 0.14dB 0.4dB Q.35 dB 0.40 dB 0.45 dB ¢ PASS
1 kHz 0.1 dB 0.5 dB 0.45 4B 0.50 dB 0.55 dB : PASS
1 kHz 0.1dB 0.6 dB 0. 55 dB 0.60 dB 0.65dB | PASS
i kHz 0.1dB 0.7dB .65 dB 0.70 dB 0.75 dB PASS
1 kHz 0.1dB 0.8 dB 0.75 dB 0.80 dB 0.85 dB | PABS
1 kHz 0.7 dB 0.9 dB 0. 85 dB 0.90 dB 0,95 dB | PASS
-1 kHz 0.1dB 1.0 dB 0.95 dB 1.00 dB 1.06 dB i PASS
1 kHz 1 dB 1dB 0. 90 dB 1.00 dB 1.10 dB | PASS
1 kHz 1dB 2 dB 1.90 dB 2.00 dB 2.10dB i PASS
1 kHz 1dB 3 dB 2.90 dB 3.01dB 3.10dB i PASS
1 kHz 1dB 4 dB 3.90 dB 4,01 dB 4.10 dB : PASS
1 kHz 1dB b dB 4.90 dB .01 dB 5.10 dB | PASS
1 kHz 1 dB § dB b.80 dB 6.01 dB 6.10 dB | PASS
1 kHz 1 dB 7dB 6. 90 dB 1.01 dB 7.10 dB @ PASS
1 kHz 1 dB 8 dB 7. 90 dB 8.01 dB 8.10dB i PASS
1 kHz 1dB 9 dB 8. 90 dB 9.01 dB 6.10dB : PASS
1 kHz 1 dB 10 dB 9.80 dB 10.00 dB 10.10 dB | PASS
1 kHz 10 dB 10 dB 9.70dB 10,02 dB 10.30 dB ; PASS
1 kHz 10 dB 20 dB 19.70 dB 19.99 dB 20.30 dB i PASS
1 kHz 10 dB 30 dB 29.70 dB 29.97 dB 30.30 dB | PASS
1 kHz 10 dB 40 dB 38.70 dB 40. 04 dB 40,30 dB | PASS
1 kHz 10 dB 50 dB 49,70 dB 50.08 dB 50.30 dB | PASS
1 kHz 20 dB 20 dB 19.70 dB 20.02 dB 20.30dB | PASS
1 kHz 20 dB 40 dB 39.70 4B 40.07 dB 40.30 dB i PASS

INFYZW I FSIUP=T U IARH

2/ 2
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JEMIC(HABSHERINER . QAR FEEFRIIEE) 2 E#ELT
EFiE#E | E= - [ZNIST (National Institute of Standards and Technology)
BEC—HE TR ENTINET,

& B ®¥ B EMC-10005

B 2 FAEEhA
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& & &F F 700008E122

¥ IE &£ B 8 2021F38188
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EREER
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B - WIERIRSE

( Calibration Report )

SHEES (Control Number)

EMG-1 0005

R

&R EhIA

(Description)

Freguency Counter

iEEES 39712K

B15% % Manufacturer) Panasonic

Bz (Model Number) YP-4545A
BLERE (Serial Number) 700008E122
{&35& (Customer) A= 71~
#X1EH (Calibration Date) 2021FE3H18E
B FE (Temperature) 23 °C -
A (Humidity) B0 %

#ZE2E (Calibrated by) KE MiBh

B &5 (Judgement) =1 /Pass

ﬁiﬁﬂéé(Approved by)

EE o

FEHER (Standard) _

EEES B mEES HFR

(Gontrol Numbar) (Mode! Number) {Serial Number) (Description}

EC-030 FT-001S 1504010018 R RO R EAEE
EQ-037 33250A MY40005937 PEVVVEVIR T e

CORBECEETIEERIATBEC LY ITLTHS,
TV FST o7 watkiest

1/2



#5, VP-4540A  SLEES  700008E122

HER - WIERES

AHEESER/Sensitivity (1kHz)

SIES  EMC-1 0005

AFLA L DK/NG E|E

/iNPUT LEVEL /Result

[NPUT A b0 m¥rms OK PASS
INPUT A(Z°URF-7) 25 myrms 0K PASS
INPUT B 50 myrms 0K PASS

HEREEESSE/Tinsbase

I-y°y5 194 H TR AETE IR ET
fLower Limit /Heasured Yalue SUpper Limit /Result

kS 10 MHz 9.999 50 MHz 10. 000 00 MHz 10. 000 50 MHz i PASS
I OPT 57 10 MHz 9.999 950 MHz WHz 10.000 050 MHz i N/A
0 OPT 27 10 Mz 9.999 980 MHz Hz 10. 000 020 MHz | N/A
— B {E OK/NG HE

/Result

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

NFYZw I FSTLuY =7 w5ttt

2/ 2



SHHAEES; Y1557
H{GHEAR . 20214 38 18H

B OE Gk W E

ik ¥ B # X 5= #® ¥ I - R
B & 4% A—FAATFSAY

B R A VP-7721A

HREES : 482531D125

RIFEMH : 2021 £ 3 H 18 H

RIS RO EEERE (O » THIE - HRRE(TVY RIE(FRICHNT SEERLISHERD
HERMHFERELTWS T &EILET,
CORE - BRICEREThERRE. ORRSSTISRER(JEMIC). AUBARERATEE(IQA)
12 & BRGNS/t EEAR SRR (NISTL CERREEREICMAL T
NBBESMEOARFEITHEES 8 LT L — U RN TE DT,
Tz, —SONTEEEREEREL IREEEC N - RALTVWET.
We hereby certify that the above product has been calibrated in accordance with job standard of
Yarnawaki Eiectronics Tndustry Co., Ltd. and that the inspection and or test results of the calibration satisfy the
specification Measurement of the calibration is traceabie such as JEMIC (JAPAN ELECTRIC METERS INSPECTION CORPORATION)
or JQA (JAPAN QUALITY ASSURANCE ORGANIZATION) ,ar to averseas public calibration orgenlzation partidpating
international measurement committee such as NIST{NATIONAL INSTITUTE OF STANDARDS TECHNOLOGY).

AE BhEES Bl BLHEARR
5700A 5745305 THiIryIvIIRER 2021E058
34584 US28027886 7 Y S B L T K F A x -y 7 2021%058
5_353_2#\ " Wvaoo02181 1 - J.Lm‘; _____ - ___;j_._.}.b...’j ﬁ vy 202142058
VP-7722A  590019A122 A - 7 ° 4 1 75 «r s < oopisosH
AC 125 M-61112064 E $ "]' ffx IE . E‘E - 2(_121$OSEJ
MG 4435 " Mea6748 Y t sy 5y # l: - 9 T mumosE

B 8 F I 2 # X & #
Yamawaki Electronics Industry Co., Ltd.
T151-0072 HREESEM+£1-21-7 TEL: 03-3465-2421

EFIOFTR L LT, TOIREO—IPEERLANT OSSN, yd2016-01a

This certificate shall net be reproduced except in full without the spproval of Yamawaki Eiectronles Industry CORPORATION



%}E ﬁ ﬁ‘z % % ] . e s ih 1M
HIEES . YD-210308
Moy A—FaATFTSTAY HEBREAR: 2021437 18H
Ao & . VP-7721A T RE - RE. 23 r:C .___E’_:E_D/?_F.{EL,___
B ES ; 482531D125 GRS« 5700A3456A,53132AVP7722A
Wi ES  BTEELERASH AC-128,MG4436
Wox o B m
HBORRE, TETHDILEERLET,
COIITICEN SEER. EFRERC N —PEUF I ENTVET,
HEEE fiztic] Rl BIEMRE HE
FRET .
B . iR HITEE HE
% 3 %BIM (REE) 10 Hz 10.13 Hz =]
2 %P (016 kHz~15.99 kiz) | 20 Hz 20.25 Hz B
50 Hz 50.55 Hz B
T 400 Hz 404.17 Hz | B
1 kHz 1.01 Hz g |
[ 20 kez 20.031 kHz B
50 kHz 50.014 kHz 2
100 kHz 99.856 kHz o)
HAiENE M HEIFEE HiE
+0.5dB {4 dB~—-35.9 dB} 40 dB 3.93 dB )
+08d8 (-36 dBLTF) 15 dB ) 1.43 dB B
T4 Tde T T T amsde | B
35 dB -3.58 dB [
5.0 dB -6.03 dB B
160 dB h "16.03 dB &
359 dB -35.87 dB B
360 dB | -36.05 dB B
759 dB - ~75.81 dB o)
TSy MRA P HITEE HE
1 kHz E# . 10 Hz -0.02 dB B
+0.3 dB (2HEE) [ 20 Hz "0.02 dB B
£0.1d8 (20 Hz~20 kHz) 50 Hz -0.02 dB B
20 kHz 0.03 dB B
[ 50 kHz o 0.02 dB &
oo khz | T o0zde | B
WBEFIEKRASH

yd2000-10a



wEmamr 2

=EES : YD-210308
SERIEE g BIES BEE =
FARER
VS HE A RIEE #7E
£03% (SFHE 10 Hz 0.00147 % )
£0.005 % B T R 0.00150 % B |
(30 Hz~49.9 kHz, 20 kHz~39.9kHz) | 50 Hz 1 0.00108 % )
£0.002 % 400 Hz 0.00031 % 23
(50 Hz~19.99 kHz, 80 kHz BW) T 0.00029 % B
20 knz 0.00093 % | &
50 KkHz 0.00153 % B
100 KkHz 0.00419 % B
RIS
AT <10 pv (500 kHz Bw) BIEAE ¥
UNBAL 42 W B
ACLA" FEIZE Lo 3 AHBE SEIEE HiE
IR £3 % UNBAL 100 V 1000V 100.1 V )
[ 30v | 3000V 29.94 v B
1oV 10.00 V " 10,05 V & |
T av | 3000V 3.004 V B
v 1.000 V 1.001 v &
300 mv | 300.0 mv 300.3 mv 1
100 mv | 100.0 mv 99.8 mv ]
“30mv | 30.00 mV 25.97 mv B
10mv | 10.00 mv 10.02 mv B
[ zmv | 3000 my| 3.004 mv B
" 1mv | 1.000 mv 1.003 mv B
03mv | ©.300 my| 0.3005 mv B
Oimv | 0.100mV 0.1004 mv | B
5w A BiEE HTEE HE
1 kHz B 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) [ T so mz | T oo2ds B |
10 kHz 005d8 | B
20 kHz 0.07 dB B
:ﬂ_‘ 50 khz 1248 B |
100 kHz -0.23 dB )
7200 kHz 10.08 dB B
MREFIEKARH

yd2000-10a



HREL 3T 34

EESES : YD-210308
HERAE ki) sty HIFEE F5E
pill nctcii
UFHR B | Lo EE #E
B2 EHERE - 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 259.40 dB B
+2,5 dB, -4 dB I - 10dB -10.05 dB )
(50 kHz~159.9 kHz) 1kHz | -a0as | -39.95 dB B
- 60 dB -59,55 dB B
- 10dB -10.95 dB B
20 kHz | - 40dB -40.80 dB &
T 60dB -60.25 dB 2
EXERERIE B RITEME $E
100 dB (5 Hz~15.99 kHz) 400 Hz 107.0 dB B
90 dB (16 kHz~50 kHz) o 1Az | 1080ds | B |
86 dB (50 KHz~159.9 kiiz) T 0kHz | 945d8 | B 2 |
BEMSOTHE ' iR B HTE
Ein<l V 10 Hz -96.8 dB B
<-95 dB (10 Hz~15.99 kHz} 20 Mz ] -97.4 dB B
<-85dB (5 Hz~50 kHz) i 1 kiz 9954 [
<-65 dB (50 kHz~159.9 kHz) 15wz -98.7 dB B
50 kHz -93.8 dB £
C 100 kHz 874d8 | B
ot - BEER HE
HPF 400 Hz oct/-18 d B K 57-RitE &2
- LpF | 30kHz oct/-18 dB A99-MEH =
80 kiiz oct/-18 dB A57-REHE
‘ LBEFIEGKASH

yd2000-10a
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REIERS R

FERE L

FEEH EEV-

(Hz) (dB)
20 -27.03
30 -27.06
50 -27.08

106 -27.15
125 -27.17
150 -27.21
200 -27.23

250 -27.19

300 -27.15

500 -27.13

700 - 2719

1000 -27.11

1500 -27.08

BIEDTAREN & (k=2)

ST

20 HzPA - 8000 HzEL T
8000 Hz# 10000 HzPA T
10000 Hz#8 12500 HzPA T

Ak BEL-L

(Hz)
2000
3000
4000
5000
6000
7600
.8000
9000
10000
11000
12000
12500

(dB)
-26.96
-26.69
-26.38
-26.11

26.03

-26.30
-27.07
-28.32
-30.06
-32.07
-33.88
-34.61

RHEDE
0.07 dB
0.17 dB
033 dB

2ED2E
1351-01114

WEOREMSIX, AEHREE=L Lf:?fﬁ&'ﬁﬁ%ﬁsé“@%m #9195 %DIEEDKIESR

FoLMESNDOERZEZ S,
BOE4MH

1B, 1VPa%0dBE LEETH B,
2, I {E Ui iZ R R .
B A 7 @R (FTH)  Briel & Kjer 4160 No.2652764

3. {RABERE : 200V

4, RWEFERE., TEREEOBEAEHIIRBI2ETH S,
KE 99.1~99.2 kPa

BE 23~24°C #E 62~65%

KRR

REROEEE, ERRUHABETOIEIEEZHE LT,




FORTH CALIBRATION & SERVICE

c CALIBRATo H\ 305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510
ION & SERVICE €0. LTD} e), 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674

www.forthcal.com  F-mail: forthealibration(@gmail.com ,/"}/;:\\\\\@ T
o\ ~ AC-3041

CERTIFICATE OF CALIBRATION

Certificate No. :  6650420-23 Job No. : 6650420 Page : 1 of 2
Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address : 31/8 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location : Laboratory

Equipment © Sound Level Meter Ambient temperature (20+2)°C
Manufacturer i ACO Relative humidity D (50+15) %
Model ! 6236 Atmospheric pressure 5 7

Serial No. 1222192 Date of received ! 30-Mar-2023
Identity No. © NS-03-022 Date of calibration : 03-Apr-2023
Range : See to Data Date of issued : 05-Apr-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Approved By

/ [ ]Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ |Mr. Sompong Srisert [/I’Mr. Boonyarit Auejirakarn

[/} Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.



|4 Continuation of Calibfﬁon Re ”(.)Hrt
'g)j:_*bRTH P
'A ICALIBRATION & SERVICE CO,, LTD.

www.forthcal.com

Certificate No. : 6650420-23

Job No. : 6650420

Page : 2 of 2

Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution: 0.1dB/1dB

Standard Setting Error Value Uncertainty
(dB) (dB) (+/-dB)

94 -0.1 0.20

-0.1 0.20

0.0 0.20

-0.1 0.20

104 103.9 -0.1 0.20

114 113.9 0.1 0.20

Z 94 93.9 -0.1 0.20
104 103.9 0.1 0.20

114 114.0 0.0 0.20

UUC* = Unit Under Calibration
- The End -

Rev 06/Jun-2019

FM-FCS-040



FORTH CALIBRATION & SERVICE CO., LTD.

FOR l H 305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510
PR PR . Tel. 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674

www . forthcal.com  E-mail: forthcalibration@gmail.com

EBON it
CALIBRATION LABORATORY
AC-3041

CERTIFICATE OF CALIBRATION

Certificate No.: 6650420-24 Job No. : 6650420 Page : 1 of 2

Customer . C.E.M Technology (Thailand) Co.,Ltd.
Address ' 31/8 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location : Laboratory

Equipment © Sound Level Meter Ambient temperature : (20+£2)°C
Manufacturer : ACO Relative humidity :(50+£15) %
Model i 6236 Atmospheric pressure

Serial No. 1222193 Date of received : 30-Mar-2023
Identity No. © NS-03-023 Date of calibration :» 03-Apr-2023
Range © See to Data Date of issued : 05-Apr-2023

Calibration Method @ This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.
Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 89308 2000210 EEL.BP.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Approved By :

[ 1 Ms. Bhacharin Phanangkaew (MD)
Reviewed By : [ ]Mr. Sompong Srisert [/]’Mr. Boonyarit Auejirakarn

/] Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.



p— Continuation of Calibration Report
-glﬁ: RrRTH P
W M6 ramion s service co. 10| Certificate No. : 66S0420-24 Job No. : 6650420  Page : 2 of 2

www forthcal.com

Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution : 0.1dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 93.8 -0.2 0.20
104 103.8 -0.2 0.20
114 113.8 -0.2 0.20
B 94 93.8 -0.2 0.20
104 103.8 -0.2 0.20
114 113.8 -0.2 0.20
Z 94 93.8 -0.2 0.20
104 103.8 -0.2 0.20
114 113.8 -0.2 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019 FM-FCS-040




S — iy
St FORTH CALIBRATION & SERVICE CO., LTD. SN\,

o4
www.forthcal.com  E-mail: forthcalibration@gmail.com AN EAL,DWW
CERTIFICATE OF CALIBRATION
Certificate No.: 66S0330-3 Job No. : 6650330 Page : 1 of 2
Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address © 31/9 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location : Laboratory
Equipment ¢ Sound Level Meter Ambient temperature 1 (20+2)°C
Manufacturer : ACO Relative humidity : (50+15) %
Model I 6236 Atmospheric pressure
Serial No. : 222195 Date of received ¢ 08-Mar-2023
Identity No. : NS-03-025 Date of calibration : 10-Mar-2023
Range ¢ See to Data Date of issued : 13-Mar-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : My Boonyarit Auejirakarn Approved By : //

/ ] Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ] Mr. Sompong Srisert J/TI\«Ir. Boonyarit Auejirakarn

[/]’Ms, Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.




g Continuation of Calibr_::ifi;n Rewb.rt

% Certificate No. : 66S50330-3 Job No. : 6650330 Page : 2 of 2
www. forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.3 0.3 0.20
104 104.0 0.0 0.20
114 113.7 -0.3 0.20
C 94 94.1 0.1 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
Z 94 94.3 0.3 0.20
104 104.3 0.3 0.20
114 114.3 0.3 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019

FM-FCS-040
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ead FORTH CALIBRATION & SERVICE CO., LTD, <3

2 ——
c 305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510 M e o
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S0330-1 Job No. : 66S0330 Page:1of2

Customer C.E.M Technology (Thailand) Co.,Ltd.
Address : 31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210
Location . Laboratory
Equipment Sound Level Meter Ambient temperature :(20+£2)°C
Manufacturer ACO Relative humidity : (50+£15) %
Model 6236 Atmospheric pressure
Serial No. 222196 Date of received : 08-Mar-2023
Identity No. NS-03-026 Date of calibration > 10-Mar-2023
Range See to Data Date of issued : 13-Mar-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date

Sound Level Calibrator 89308 2000210

EEL.BP.31/0664 156-Jun-2023

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : " Mr. Boonyarit Auejirakarn Approved By :

/ [ ] Ms. Bhacharin Phanangkaew (MD)

)/TMr. Boonyarit Auejirakarn

Reviewed By : [ ] Mr. Sompong Srisert

n/IMS, Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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28

Result of Calibration : Without Adjustment

Funetion : Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution : 0.1 dB/1 dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)

A 94 94.1 0.1 0.20 ‘
104 103.8 -0.2 0.20
114 113.6 -0.4 0.20

C 94 94.0 0.0 0.20 ‘
104 103.8 -0.2 0.20
114 113.7 0.3 0.20

Z 94 94.0 0.0 0.20
104 103.8 -0.2 0.20
114 113.6 0.4 0.20

UUC* = Unit Under Calibration

Rev 06/Jun-2019 FM-FCS-040
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CERTIFICATE OF CALIBRATION
8 Certificate No.: 66S0330-2 Job No. : 6650330 Page : 1 of 2
Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address © 31/9 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location ¢ Laboratory
Equipment : Sound Level Meter Ambient temperature :(20+£2)°C
Manufacturer : ACO Relative humidity : (BO£15) %
N Model © 6236 Atmospheric pressure
' Serial No. 1 222199 Date of received ¢ 08-Mar-2023
Identity No. ¢ NS-03-029 Date of calibration : 10-Mar-2023
Range ! See to Data Date of issued : 13-Mar-2023
Calibration Method : This instrument was calibrated by comparison measurement with sound level
calibrator, according to in house calibration method.
Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date
5 Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at - -
- National Institute of Metrology Thailand, (NIMT).
Calibrated By : Mr. Boonyarit Auejirakarn Approved By :
/ ] Ms. Bhacharin Phanangkaew (MD)
Reviewed By : [ ] Mr. Sompong Srisert [/IMr. Boonyarit Auejirakarn

[A{SA Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Job No. : 66S0330 Page : 2 of 2
www forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1kHz
Resolution - 0.1 dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.2 0.2 0.20
104 104.2 0.2 0.20
114 114.2 0.2 0.20
C 94 94.1 0.1 0.20
104 104.2 0.2 0.20
114 114.2 0.2 0.20
Z 94 94.2 0.2 0.20
104 104.2 0.2 0.20
114 114.1 0.1 0.20
UUC* = Unit Under Calibration
- The End -

Rev 06/Jun-2019

FM-FCS-040
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CERTIFICATE OF CALIBRATION

|
Certificate No.: 66S0330-5 Job No. : 6650330 Page: 1of2

Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address : 31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location : Laboratory

Equipment © Sound Level Meter Ambient temperature (20+£2)°C
Manufacturer : Tenmars Relative humidity :(50+£15) %
Model : ST-109R Atmospheric pressure

Serial No. 1221201934 Date of received : 08-Mar-2023
Identity No. : NS-11-001 Date of calibration : 10-Mar-2023
Range : See to Data Date of issued : 13-Mar-2023

Calibration Method @ This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date

Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Appro\red By y //
/ ] Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]Mr. Sompong Srisert [/] Mr. Boonyarit Auejirakarn

[/]/Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Continuation of Calibration Repdrt

Certificate No. - 6650330-5 Job No. : 66S0330 Page : 2 of 2
www forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.5 0.5 0.20
104 104.5 0.5 0.20
114 114.4 0.4 0.20
¢ 94 94.4 0.4 0.20 ‘
104 104.4 0.4 0.20
114 114.5 05 0.20
A 94 94 .4 0.4 0.20
104 104.4 0.4 0.20
114 114.5 0.5 0.20
UUC* = Unit Under Calibration
- The End -

Rev 06/Jun-2019

FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S0330-7 Job No. : 6650330
Customer * C.E.M Technology (Thailand) Co.,Ltd.
Address © 31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location ' Laboratory

Equipment ! Sound Level Meter Ambient temperature
Manufacturer * Scarlet Tech Relative humidity
Model ¥ ST-11D Atmospheric pressure
Serial No. - 820388 Date of received
Identity No. : NS-12-001 Date of calibration
Range © See to Data Date of issued

Page - 1 of 2

:(20+2)°C

 (50+15) %

: 08-Mar-2023
¢ 10-Mar-2023

© 13-Mar-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By :  Mr. Boonyarit Auejirakarn Approved By :

=

/[ ] Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ] Mr. Sompong Srisert ‘[/]’Mr. Boonyarit Auejirakarn

(l/] Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.



|
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CALIBRATION & service co. L {Certificate No. : 66S0330-7 Job No. : 66S0330 Page : 2 of 2
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Result of Calibration : Without Adjustment

Function : Sound Level Measurement

Calibration Range : @ 1 kHz

Resolution : 0.1dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.3 0.3 0.20
104 104.3 0.3 0.20
114 114.2 0.2 0.20
B 94 94.0 0.0 0.20
104 103.8 -0.2 0.20
114 113.6 -0.4 0.20
Z 94 94.3 0.3 0.20
104 103.8 -0.2 0.20
114 113.6 -0.4 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019 FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S0330-6 Job No. : 6650330

Customer

Address

Location

Equipment
Manufacturer
Model

Serial No.
Identity No.

Range

C.E.M Technology (Thailand) Co.,Ltd.
31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Laboratory

Sound Level Meter Ambient temperature
Scarlet Tech Relative humidity
ST-11D Atmospheric pressure
820891 Date of received
NS-12-002 Date of calibration
See to Data Date of issued

Page : 1 of 2

:(20%2)°C

:(50+£15)%

: 08-Mar-2023

10-Mar-2023

1 13-Mar-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment

Model Serial No. Certification No.

Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15

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

- National Institute of Metrology Thailand, (NIMT).

Mr. Boonyarit Auejirakarn Approved By - /%'
/ ] Ms. Bhacharin Phanangkaew (MD)

Calibrated By :

Reviewed By :

Due Date

-Jun-2023

}/] Ms. Natthaprakarn Thammaphan

[ ] Mr. Sompong Srisert ([/er. Boonyarit Auejirakarn

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.




_— Continuation of Calibr_;li(m Re .pt

Certificate No. : 66S0330-6 Job No. : 6650330 Page : 2 of 2
www.forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
B 94 94.4 0.4 0.20
104 104.0 0.0 0.20
114 113.8 -0.2 0.20
Z 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 113.8 -0.2 0.20
UUC* = Unit Under Calibration
- The End -
Rev 06/Jun-2019 FM-FCS-040
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CERTIFICATE OF CALIBRATION
Certificate No.: 66S0330-8 Job No. : 6650330 Page : 1 of 2
Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address  31/9 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location : Laboratory
Equipment © Sound Level Meter Ambient temperature :(20+£2)°C
Manufacturer © Scarlet Tech Relative humidity c(B0+15) %
Model : 8T-11D Atmospheric pressure
Serial No. : 820892 Date of received : 08-Mar-2023
Identity No. : NS-12-003 Date of calibration : 10-Mar-2023
Range : See to Data Date of issued : 13-Mar-2023
Calibration Method : This instrument was calibrated by comparison measurement with sound level
calibrator, according to in house calibration method.
Reference Standard Instruments :
Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.31/0664 15-Jun-2023

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

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mpr. Boonyarit Auejirakarn Approved By
//] Ms. Bhacharin Phanangkaew (MD)
Reviewed By : [ ]Mr. Sompong Srisert [_A'Mr. Boonyarit Auejirakarn

VTMS. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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Certificate No. : 6650330-8 Job No. : 6650330 Page : 2 of 2
www.forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution: 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.1 0.1 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
B 94 93.8 «0.2 0.00
104 103.7 0.3 0.00
114 113.9 -0.8 0.00
Z 94 93.9 -0.1 0.00
104 103.9 -0.1 0.00
114 113.9 0:1 0.00
UUC* = Unit Under Calibration
- The End -
Rev 06/Jun-2019 FM-FCS-040



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30062 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 060209

ID No. : CEM-SI-01

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO. LTD.

219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

el

CALIBRATED BY : c DWLVZ/ 74»
CALIBRATION DATE : 9-May-23
APPROVED BY : % /%)

IT P. 7
ISSUED DATE : 9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi. Krathumban Samutsakorn 74130

CERTIFICATE No :  GR 17 E 30062 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 060209

ID No. i CEM-SI-01

RECEIVED DATE : 4-May-23 CALIBRATION DATE : 9-May-23

AMBIENT TEMPERATURE . 2°%C+3C RELATIVE HUMIDITY :  B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.56/0974 12-Jan-24
SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 0.3 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 -0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT




(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30063 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 060210

ID No. : CEM-SI-03

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO. LTD.

219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

el

CALIBRATED BY : c DWLVZ/ 7%»
CALIBRATION DATE : 9-May-23
APPROVED BY : % %)

IT P. -
ISSUED DATE : 9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No :  GR 17 E 30063 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 060210

ID No. : CEM-SI-03

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3%C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30065 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150005

ID No. : CEM-SI-05

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO. LTD.

219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

el

CALIBRATED BY : c DWLVZ/ 7%»
CALIBRATION DATE : 9-May-23
APPROVED BY : % /%)

IT P. 7
ISSUED DATE : 9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30065 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150005

ID No. : CEM-SI-05

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30066 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160006

CEM-SI-06

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

9-May-23

% )

9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30066 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150006

ID No. : CEM-SI-06

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30066 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160006

CEM-SI-06

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

16-May-22

% )

16-May-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30066 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER . ACO

MODEL : TYPE 6226 SERIAL NUMBER : 150006

ID No. :  CEM-SI-06

RECEIVED DATE : 13-May-22 CALIBRATION DATE : 16-May-22

AMBIENT TEMPERATURE : 22°C+3%C RELATIVE HUMIDITY :  50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 20-Jan-23

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 -05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
94 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30067 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160007

CEM-SI-07

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

9-May-23

% )

9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30067 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150007

ID No. i CEM-SI-07

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30068 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160008

CEM-SI-08

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

9-May-23

% )

9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30068 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150008

ID No. : CEM-SI-08

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30069 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160009

CEM-SI-09

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

9-May-23

% )

9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30069 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150009

ID No. : CEM-SI-09

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30070 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160010

CEM-SI-10

C.EM TECHNOLOGY (THAILAND) CO. LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

9-May-23

% )

9-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30070 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER : 150010

ID No. i CEM-SI-10

RECEIVED DATE :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.55/0974 12-Jan-24

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT
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TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date:
Sampler; TE-5000 TSI Serial No: "~ °° Tech:
itions

Barometric Pressure (-in Hg): °¢
Temperature (deg F): 76.¢
Average Press. (in Hg): 27
Average Temp (Deg F):

Site Cond

Corrected Pressure (mm Hg): 711.

Corrected Average (mm Hg): 685.

Temperature (deg K): 297.

@D o M

Average Temp: (Deg K): 297.1

Calibration Orifice

Make: 7isch Qstd Slope: | . 55204
Model: 1:-5028A Qstd Intercept: -0.01°"
Serial#: | | /° Calibration Due Date '~ "cccmbe:
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
i 1.924 65.1 63.02 Slope: 43.1008
1.739 56.53 Intercept: -19.2099
1.581 49.56 Corr. Coeff: 0.9957
1.520 46.47
1.444 42.11 # of Observations:
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Inter Average I (chart):
Average Flow Calculation m3/min
1.416920496
Average Flow Calculation in cfm
50.03250272
Sample Time (Hrs): :
Total flow in 24 hours m3/min
2040.365514
Total flow in 24 hours cfm
72046.80391

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610 e sales@lisch-env.com e www.lisch-env.com



TSP High Volume Sampler
TE-5000 TSP Sampler Verification

Site Information
Location: - Site ID: - Date:
Sampler: 775000 TSE Serial No: "¢ Tech:
Site Conditions
Barometric Pressure (in Hg): 27 .00 Corrected Pressure (mm Hg): 711.2
Temperature (deg F): /c.0 Temperature (deg K): 297.6
Average Press. (in Hg): ~7. Corrected Average (mm Hg): ¢55.8
Average Temp (Deg F): 75.¢ Average Temp: (Deg K): 297.2

Calibration Orifice

Make: 7i:ch Qstd Slope: 1.°5:04
Model: TE-50282 Qstd Intercept: -0.01:20
Serial#: 11 /" Calibration Due Date '~ Decenbe:

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 1.761 61.57 Slope: 38.1692
1.557 6.9 55.08 Intercept: -5.01¢69
1377 49.7 48.11 Corr. Coeff: 0.9967
1.307 45.01
L.217 12 40.66 # of Observations:
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept [nter Average I (chart): ;
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.22794512
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 43.35964351
For subsequent calculation of sampler flow: Sample Time (Hrs): .
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1768.240973
Total flow in 24 hours cfm
62437.88665

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.lisch-env.com



TSP High Volume Sa mpler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 9 Jan :
Sampler: TE-5000 TSP Serial No: - °¢ Tech: Tono

Site Conditions

Barometric Pressure (in Hg): 2 7.¢0 Corrected Pressure (mm Hg): 701.0
Temperature (deg F): 7¢. Temperature (deg K): 297.6
Average Press. (in Hg): 27.00 Corrected Average (mm Hg): 685.8
Average Temp (Deg F): 7°.- Average Temp: (Deg K): 297.2

Calibration Orifice

Make: Tisch Qstd Slope: 1.55304
Model: 15-5028A Qstd Intercept: -0.01520
Serial#: 11/ Calibration Due Date '~ Dccember

Calibration Information

Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 1.650 60.26 Slope: 35.0463
1.433 6. 53.82 Intercept: 2.95864
1.239 48 . 8 46.90 Corr. Coeff: 0.9975
1.162 43.83
1.061 §1= 1 39.50 # of Observations: '
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept |nter Average I (chart):
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.244829703
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 43.95585051
For subsequent calculation of sampler flow: Sample Time (Hrs): 24 .(
1/m((D)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1792.554772
Total flow in 24 hours cfm
63296.42474

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263,7610 # sales@tisch-env.com e www.tisch-env.com



TSP High Volurﬁe Sam.pl'er
TE-5000 TSP Sampler Verification

Site Information

Location: - Site ID: - Date: 17 oct

Sampler: 755000 T Serial No: Tech: Tong. !
Site Conditions

c Pressure (in Hg): 5.0 ressure (mm Hg): .6

Temperature (deg F): 77. Temperature (deg K): 295.2

Average Press. (in Hg): 2o .¢ Corrected Average (mm Hg): 760.5

7

Average Temp (Deg F):

Average Temp: (Deg K): 295.

Calibration Orifice

Make: Tisch Qstd Slope: | 104
Model: T:-50262 Qstd Intercept: -0.01°
Serial#: Calibration Due Date '~ !«
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
' 1.751 53.00 Slope: 25.3923
1.518 48.00 Intercept: 4.0489
1.350 43.00 Corr. Coeff: 0.9959
1.174 37.00
1.067 34.00 # of Observations:
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

[Enter Average I (chart):

Average Flow Calculation m3j min

Pa = actual pressure during calibration (mm Hg) 1.194766279
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 42.18807427

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

Sample Time (Hrs): 24 .
Total flow in 24 hours m3[ min
1720.463442
Total flow in 24 hours cfm
60750.82695

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610 » sales@lisch-env.com e www.tisch-env.com




Trade & Engineering

TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3270 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.60 Corrected Pressure (mm Hg): 701.0
Temperature (deg F): 76.0 Temperature (deg K): 297.6
Average Press. (in Hg): 27.50 Corrected Average (mm Hg): 698.5
Average Temp (Deg F): 74.8 Average Temp: (Deg K): 296.9
Calibration Orifice
Make: Tisch Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date 12 December 2023
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 7.80 1.705 60.1 57.76 Slope: 28.1557
2 6.00 1.497 57.2 54.97 Intercept: 11.0629
3 5.30 1.407 53.4 51.32 Corr. Coeff: 0.9717
4 4.50 1.297 49.7 47.77
5 3.90 1.209 45.6 43.83 # of Observations: >
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept [Enter Average I (chart): 53.2
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.421779972
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 50.2040944
For subsequent calculation of sampler flow: Sample Time (Hrs): 24.0
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
2047.36316
Total flow in 24 hours cfm
72293.89593

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



TSP High Volume Sa mpler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 17 Oct 2:
Sampler: 755000 TSE Serial No: 77" Tech: Tong.P
Site Conditions
Barometric Pressure (in Hg): ~2. =0 Corrected Pressure (mm Hg): 758.6
Temperature (deg F): Temperature (deg K): 297.8
Average Press. (in Hg): ~o. Corrected Average (mm Hg): 760.1
Average Temp (Deg F): ¢ Average Temp: (Deg K): 297.¢6
Calibration Orifice
Make: 7isch Qstd Slope: 1. “c504
Model: T5-50260 Qstd Intercept: -0.01°20
Serial#: ' | /7 Calibration Due Date '~ Lecenbe:
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
: 1.761 53.97 Slope: 25.6924
1.530 48.97 Intercept: 4.2033
1.364 43.97 Corr. Coeff: 0.9958
1.191 37.98
1.085 34.98 # of Observations:
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

[nter Average I (chart):
Average Flow Calculation m3/min
1.259109112
Average Flow Calculation in cfm
44.46006692
Sample Time (Hrs):
Total flow in 24 hours m3/min
1813.117121
Total flow in 24 hours cfm
64022.49637

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 o sales@tisch-env.com e www.lisch-env.com



TSP High ledme Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 17 oct
Sampler: TE-5000 TSE Serial No: - Tech: Tong. v
Site Conditions
Barometric Pressure (in Hg): .. Corrected Pressure (mm Hg): /55.6
Temperature (deg F): 7: Temperature (deg K): 297.4
Average Press. (in Hg): Corrected Average (mm Hg): 760.1

Average Temp (Deg F):

Average Temp: (Deg K): 297.7

Calibration Orifice

Make: Tisch Qstd Slope: 1. 50504
Model: T:-502¢ Qstd Intercept: -0.01°20
Serial#: Calibration Due Date '~ "ccemnber 2020
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 1.763 : ) 55.00 Slope: 25.9848
1.544 49.00 Intercept: 4.1522
1.394 45,00 Corr. Coeff: 0.2993
1.208 39.00
1.104 36.00 # of Observations:
Calculations

Qstd = 1/m[Sqart(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

nter Average I (chart): 40.¢
Average Flow Calculation m3/min
1.258264079
Average Flow Calculation in cfm
44.4302282
Sample Time (Hrs): 24 .
Total flow in 24 hours m3/min
1811.900274
Total flow in 24 hours cfm
63979.5286

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 » sales@tisch-env.com « www.lischi-env.com



Trade & Engineering

TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3272 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.00 Corrected Pressure (mm Hg): 685.8
Temperature (deg F): 76.0 Temperature (deg K): 297.6
Average Press. (in Hg): 27.00 Corrected Average (mm Hg): 685.8
Average Temp (Deg F): 75.0 Average Temp: (Deg K): 297.0
Calibration Orifice
Make: Tisch Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date 12 December 2023
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 6.80 1.575 62.1 59.03 Slope: 39.9337
2 5.50 1.418 58.4 55.51 Intercept: -2.7031
3 4.40 1.269 50.6 48.10 Corr. Coeff: 0.9857
4 4.00 1.211 48.7 46.29
5 3.50 1.133 43.5 41.35 # of Observations: >
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept [Enter Average I (chart): 52.7
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.322373774
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 46.69398859
For subsequent calculation of sampler flow: Sample Time (Hrs): 24.0
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1904.218235
Total flow in 24 hours cfm
67239.34358

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



TSP High Volume Sa mpler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 18 oct
Sampler: TE-5000 TSE Serial No: - /* Tech: Tong. |
Site Conditions
Barometric Pressure (in Hg): ~9.00 Corrected Pressure (mm Hg): 760.1
Temperature (deg F): 2. Temperature (deg K): 298.7
Average Press. (in Hg): 21 .00 Corrected Average (mm Hg): 761.2
Average Temp (Deg F): 77.° Average Temp: (Deg K): 295.4

Calibration Orifice

Make: Tisch Qstd Slope: 1 .5:2:04
Model: 1:-50281 Qstd Intercept: -0.01 5
Serial#: 11 /7 Calibration Due Date |- December

Calibration Information

Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
] 1.794 58.0 57.94 Slope: 29.8242
1.581 52 .0 51.94 Intercept: 4.6274
1.392 46. 46.45 Corr. Coeff: 0.9996
1.256 42, 41.95
1.:1506 38.96 # of Observations: -
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept |nter Average I (chart): -
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.196192875
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 42.23844844
For subsequent calculation of sampler flow: Sample Time (Hrs): .
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1722.517741
Total flow in 24 hours cfm
60823.36575

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 o sales@tisch-env.com e www.liscli-env.com



TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 1 ¢
Sampler: 755000 TSE Serial No: 7/ Tech:

Site Conditions

Barometric Pressure (in Hg): 0.0/ Corrected Pressure (mm Hg): 762.0
Temperature (deg F): 77.0 Temperature (deg K): 298.2
Average Press. (in Hg): 0. Corrected Average (mm Hg): 762.0
Average Temp (Deg F): 7.4 Average Temp: (Deg K): 2958.9

Calibration Orifice

Make: 7i:sc! Qstd Slope: 1. 5730
Model: TE-5028A Qstd Intercept: - 152(
Serial#: ' /" Calibration Due Date !~ Decenber

Calibration Information

Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 1.70 1.764 54.06 Slope: 28.8279
: 6 1.519 49.0 49.05 Intercept: 4.0956
1.366 44,05 Corr. Coeff: 0.9942
1.193 8.0 38.04
1.086 35. ¢ 35.04 # of Observations: ~
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept Inter Average I (chart):
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3[ min
Pa = actual pressure during calibration (mm Hg) 1.248502955
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 44.08555575
For subsequent calculation of sampler flow: Sample Time (Hrs):
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1797.844256
Total flow in 24 hours cfm
63483.20029

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610 o sales@tisch-env.com e www.tisch-env.com



TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 18 oct
Sampler: TE-5000 TSI Serial No: "~ /¢ Tech: 7
Site Conditions
Barometric Pressure (in Hg): 0. 00 Corrected Pressure (mm Hg): 762.0
Temperature (deg F): /7.0 Temperature (deg K): 2958.2
Average Press. (in Hg): 9.0 Corrected Average (mm Hg): 73¢.¢6
Average Temp (Deg F): 76.0 Average Temp: (Deg K): 297.6
Calibration Orifice
Make: 7isch Qstd Slope: ' . 55304
Model: 12-50258R Qstd Intercept: -0.01520
Serial#: ' 1 /Y Calibration Due Date '~ December 2020
Calibration Information
Plate or H20 Qstd X IC
Test # (in) (m3/min) (chart) (corrected Linear Regression
8.00 1.798 59.06 Slope: 31.2168
2 1.584 54 . 54.06 Intercept: 3.7240
1.395 48 . 48.05 Corr. Coeff: 0.9929
4 1.321 45.05
1.226 41.04 # of Observations:
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept Inter Average I (chart):
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.237719032
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 43.70476751
For subsequent calculation of sampler flow: Sample Time (Hrs): 24.0
1/m((I1)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1782.315406
Total flow in 24 hours cfm
62934.86521

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610 o sales@tisch-env.com e www.tisch-env.com



TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 19 oOct
Sampler: TE-5000 TSE Serial No: - Tech: Tong. 7
Site Conditions

Barometric Pressure (-in Hg): 30.00
Temperature (deg F): 7.0
Average Press. (in Hg): °°.¢
Average Temp (Deg F):

Corrected Pressure (mm Hg): 762.0

Corrected Average (mm Hg): 736.

Temperature (deg K): 295.2

s3]

Average Temp: (Deg K): 297.¢9

Calibration Orifice

Make: 7isch Qstd Slope: 1 . 55304
Model: TE-5028A Qstd Intercept: -0.01°20
Serial#: 11 /° Calibration Due Date '~ Dccenbe:
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
] 1.820 64.0 64.07 Slope: 37.257¢6
1.609 57.06 Intercept: -3.354¢6
1.424 50.05 Corr. Coeff: 0.9987
J 1.353 47.05
1.258 43.05 # of Observations: ~
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Inter Average I (chart):
Average Flow Calculation m3/min
1.295216625
Average Flow Calculation in cfm
45.7350497
Sample Time (Hrs):
Total flow in 24 hours m3/min
1865.111939
Total flow in 24 hours cfm
65858.47157

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 » sales@tisch-env.com e www.tisch-env.com



TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 1 ©
Sampler: T5-5000 TSE Serial No: - Tech:
Site Conditions
Barometric Pressure (in Hg): Corrected Pressure (mm Hg): 767.4
Temperature (deg F): Temperature (deg K): 297.6
Average Press. (in Hg): Corrected Average (mm Hg): 711.2
Average Temp (Deg F): Average Temp: (Deg K): 297.5
Calibration Orifice
Make: Tisch Qstd Slope: | . 55504
Model: 1:-50280 Qstd Intercept: -0.01°20
Serial#: |1 /° Calibration Due Date '~ Dccember 2020
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 1.863 63. 64.17 Slope: 37.5798
1.650 57.04 Intercept: -5.4367
1.463 49,91 Corr. Coeff: 0.9986
1.390 46.85
1.296 42.78 # of Observations: °
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

|nter Average I (chart):
Average Flow Calculation m3/min
1.252415345
Average Flow Calculation in cfm
44.2237051
Sample Time (Hrs):
Total flow in 24 hours m3/min
1803.478097
Total flow in 24 hours cfm
63682.13534

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610  sales@tischi-env.com » www.tisch-env.com



PM10 High Volume Sampler Verification

Site Information

Location: - Site ID: - Date: 10 January 2023
Sampler: T6-¢ FM10 - Serial No: -7 Tech: Tong !

Site Conditions

Barometric Pressure (in Hg): ~7 .00 Corrected Pressure (mm Hg): 625.8
Temperature (deg F): 75« Temperature (deg K): 297.2
Average Press. (in Hg): ¢ .° Corrected Average (mm Hg): 673.1
Average Temp. (deg F): '~ - Average Temp. (deg K): 2°7.0

Calibration Orifice

Make: Tisch Environmental, Inc. Qstd Slope: 1.° !
Model: TE-5028A Qstd Intercept: -0.0152
Serial#: |1 /" Calibration Due Date: |
Calibration Data
Plateor InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
=. 3. 60 1.229 9.7 39.30 Slope 33.1155
1.094 54.7 36.01 Intercept -0.8080
0.994 49.7 32.72 Corr. Coeff 0.9247
0.921 29.36 SFR 1.110
0.799 39 . 25.35 SSP 54.60
# of Observations:
Calculations
Qa = 1/m(Sqrt((H20)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m = sampler slope
IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b = sampler intercept
I = chart response
Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature
IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure
m = calibrator slope m = sampler slope
b = calibrator intercept b = sampler intercept Average I(chart): -3
Ta = actual temperature (deg K) Ta = actual temperature (deg K) Average Flow over Sample (m3/min)
Pa = actual pressure (mm Hg) Pa = actual pressure (mm Hg) 1.029348739
For subsequent calculation Ts = Average temperature (deg K) Enter Total Time (Hrs):
of sampler flow: Ps = Average pressure (mm Hg) Total flow over sample (m3/min)
1482.262184
NOTE: Ensure calibration orifice has been certified within 12 months of u1 Total flow over sample (CFM)
52338.6777

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 » 877.263.7610 » sales@tisch-env.com e www.tisch-env.com
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PM10 High Volume Sampler Verification

Site Information

Location: - Site ID: - Date: 10 January 2023
Sampler: TE-6070 PM10 Serial No: 1 °1- Tech: Tong P.
Site Conditions
Barometric Pressure (in Hg): 5. 10 Corrected Pressure (mm Hg): 713.7
Temperature (deg F): 7¢. Temperature (deg K): 297.6
Average Press. (in Hg): 27.00 Corrected Average (mm Hg): 685.8
Average Temp. (deg F): '°.4 Average Temp. (deg K): 297.1
Calibration Orifice
Make: Tisch Environmental, Qstd Slope: 1.°6304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date: . .. -
Calibration Data
Plateor 1In H20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
1 1.220 59.9 38.68 Slope 33.6928
2 1.089 35.45 Intercept -1.8198
: 0.992 49. 32.22 Corr. Coeff 0.9945
0.922 14.8 28.93 SFR 1.087
0.805 7 24.99 SSP 53.92
# of Observations:
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of uj

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)

Ps = Average pressure (mm Hg)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): 34.
Average Flow over Sample (m3/min)
0.727985358
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1048.298915
Total flow over sample (CFM)
37015.43469

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



PM10 High Volume Sampler Verification

Site Information

Location: - Site ID: - Date: ¢ _
Sampler: "5 ) PM10 Serial No: © 11 Tech: Tong .
Site Conditions
Barometric Pressure (in Hg): 22.0 Corrected Pressure (mm Hg): 760.1
Temperature (deg F): 77 Temperature (deg K): 293.0
Average Press. (in Hg): ¢ .00 Corrected Average (mm Hg): 760.¢%
Average Temp. (deg F): ' /- Average Temp. (deg K): 299.3
Calibration Orifice
Make: Tisch Envir Qstd Slope: 1.5 04
Model: T:-50280 Qstd Intercept: -
Serial#: 1/ Calibration Due Date: |
Calibration Data
Plateor InH20 Qa F IC
Test # (m3/min) (chart) (corrected) Linear Regression
] 1.049 58 . 36.32 Slope 27.3102
B, 1 0.903 33.19 Intercept ©.0654
0.791 30.05 Corr. Coeff 0.9967
0.706 26.92 SFR 1.130
0.555 23.37 SSP 62.16
# of Observations:
Calculations
Qa = 1/m(Sqrt((H20)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m = sampler slope
IC = 1(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b = sampler intercept
I = chart response

SFR = sampler set point flow rate
SSP = sampler chart set point
m = sampler slope

Qa = actual flow rate
IC = corrected chart response
m = calibrator slope

Tav = daily average temperature

Pav = daily average pressure

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of ug

Average I(chart): .9
Average Flow over Sample (m3/min)
1.009352883
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1453.468152
Total flow over sample (CFM)
51321.96044

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 o sales@tisch-env.com e www.tisch-env.com




Trade & Engineering
PM10 High Volume Sampler Verification

Site Information

Location: -
Sampler: TE-6070 PMI10

Site ID: -
Serial No: 3183

Date: 2 October 2023
Tech: Tong P.

Site Conditions

Barometric Pressure (in Hg): 27.02 Corrected Pressure (mm Hg): 686.3
Temperature (deg F): 75.3 Temperature (deg K): 297.1
Average Press. (in Hg): 26.70 Corrected Average (mm Hg): 678.2
Average Temp. (deg F): 76.1 Average Temp. (deg K): 297.5
Calibration Orifice
Make: Tisch Environmental, Inc. Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date: |, po. 23

Calibration Data

Plateor In H20 Qa I IC

Test # (m3/min) (chart) (corrected) Linear Regression
1 9.45 1.287 60.5 39.80 Slope 36.1461
2 7.75 1.167 55.3 36.38 Intercept -6.1754
3 6.50 1.069 50.7 33.36 Corr. Coeff 0.9935
4 5.75 1.006 45.3 29.80 SFR 1.115
5 4.60 0.901 39.6 26.05 SSP 51.87

# of Observations: 5
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of u

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
Ts = Average temperature (deg K)

Ps = Average pressure (mm Hg)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): 50.3
Average Flow over Sample (m3/min)
1.092521097
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1573.23038
Total flow over sample (CFM)
55550.76473

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



PM10 High Volume Sampler Verification

Site Information

Location: - Site ID: Date:
Sampler: T°-c070 PMLU Serial No: ! Tech:
Site Conditions
Barometric Pressure (in Hg): °© .-~ Corrected Pressure (mm Hg): 760.1
Temperature (deg F): 77.1 Temperature (deg K): 298.1
Average Press. (in Hg): 22 o4 Corrected Average (mm Hg): 761.2
Average Temp. (deg F): ' Average Temp. (deg K): 2°7.9
Calibration Orifice
Make: Tisch Environmental, Qstd Slope : 1.° |
Model: 1:-50284 Qstd Intercapt: -0 .01
Serial#: ' /° Calibration Due Date:
Calibration Data
Plateor InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
' 0.894 {3 . 26.93 Slope 29.1674
0.811 25.05 Intercept 1.2156
0.770 23.92 Corr. Coeff 0.92972
0.695 21.67 SFR 1.132
0.555 17.16 SSP 54.68
# of Observations:
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of ug

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): ;
Average Flow over Sample (m3/min)
1.030708331
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1484.219996
Total flow over sample (CFM)
52407.80807

Tisch Environmental 145 South Miami Ave. Cleves OH 45002 o 877.263.7610 o sales@tisch-env.com e www.tisch-env.com




PM10 High Volume Sampler Verification

Site Information

Location: - Site ID: - Date:
Sampler: 7 Serial No: - Tech:
Site Conditions
Barometric Pressure (in Hg): ©«. 54 Corrected Pressure (mm Hg): 760.4
Temperature (deg F): 77.¢ Temperature (deg K): 298.5
Average Press. (in Hg): "o .45 Corrected Average (mm Hg): 759.8
Average Temp. (deg F): ' Average Temp. (deg K): 298.0

Calibration Orifice

Make: Tisch Environmenta Qstd Slope: 1. 55104
Model: 1:-50297 Qstd Intercept: -0. 01!
Serial#: 1/ Calibration Due Date:
Calibration Data
Plateor InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
1 1.079 55. 34.46 Slope 30.9235
5 0.938 g 31.33 Intercept 1.6630
0.830 44, 27.57 Corr. Coeff 0.9941
0.771 25.69 SFR 1.131
0.672 21.93 SSP 58.48
# of Observations:
Calculations
Qa = 1/m(Sqgrt((H20)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m = sampler slope
IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b = sampler intercept
I = chart response

Qa = actual flow rate
IC = corrected chart response
m = calibrator slope

SFR = sampler set point flow rate
SSP = sampler chart set point
m = sampler slope

Tav = daily average temperature
Pav = daily average pressure

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of ug

Average I(chart): :
Average Flow over Sample (m3/min)
1.062113613
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1529.443603
Total flow over sample (CFM)
54004.65361

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 o sales@tisch-env.com e www.tisch-env.com




PM10 High Volume Sampler Verification

Site Information

Site ID: -
Serial No: - ¢

Date:
Tech:

Location: -
samp'et: TE-60

Site Conditions

Barometric Pressure (in Hg):
Temperature (deg F): 7¢.°
Average Press. (in Hg): 7.7
Average Temp. (deg F): ' /-

Corrected Pressure (mm Hg): 759.0

Temperature (deg K): 297.9

Corrected Average (mm Hg): 760.2
Average Temp. (deg K): 298.0

Calibration Orifice

Make: Tisch Environmental, Qstd Slope: 1. ]
Model: TE-5028A Qstd Intercept: -0. 01520
Serial#: ' /7 Calibration Due Date: |,
Calibration Data
Plateor InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
] 1.086 6.0 35.09 Slope 32.3113
0.946 31.33 Intercept 0.4536
0.840 28.19 Corr. Coeff 0.9961
0.761 40. 25.06 SFR 1.132
0.660 21.30 SSP 59.08
# of Observations:
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

m = sampler slope
b = sampler intercept

I = chart response

SFR = sampiler set point flow rate
IC = corrected chart response SSP = sampler chart set point
m = calibrator slope m = sampler slope

Qa = actual flow rate

Tav = daily average temperature

Pav = daily average pressure

b = calibrator intercept b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of ug

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

Average I(chart):
Average Flow over Sample (m3/min)
1.063332321
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1531.198543
Total flow over sample (CFM)
54066.62055

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ¢ 877.263.7610 e sales@tisch-env.com e www.tisch-env.com




Trade & Engineering

PM10 High Volume Sampler Verification

Site Information

Site ID: -
Serial No: 3310

Date:
Tech:

Location: -
Sampler: TE-6070 PMI10

2 October 2023
Tong P.

Site Conditions

Barometric Pressure (in Hg): 26.70 Corrected Pressure (mm Hg): 678.2
Temperature (deg F): 75.1 Temperature (deg K): 296.9
Average Press. (in Hg): 26.50 Corrected Average (mm Hg): 673.1
Average Temp. (deg F): 76.2 Average Temp. (deg K): 297.6
Calibration Orifice
Make: Tisch Environmental, Inc. Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date: |, po. 23

Calibration Data

Plateor In H20 Qa I IC

Test # (m3/min) (chart) (corrected) Linear Regression
1 9.80 1.318 60.7 40.17 Slope 34.0987
2 7.40 1.147 55.6 36.79 Intercept -3.7000
3 6.60 1.083 50.8 33.61 Corr. Coeff 0.9779
4 5.35 0.976 45.7 30.24 SFR 1.119
5 4.60 0.906 39.1 25.87 SSP 52.08

# of Observations: 5
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

Qa = actual flow rate
IC = corrected chart response

SFR = sampler set point flow rate
SSP = sampler chart set point

m = calibrator slope m = sampler slope

b = calibrator intercept b = sampler intercept

Ta = actual temperature (deg K) Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg) Pa = actual pressure (mm Hg)

For subsequent calculation Ts = Average temperature (deg K)

of sampler flow: Ps = Average pressure (mm HQg)

NOTE: Ensure calibration orifice has been certified within 12 months of u

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): 50.4
Average Flow over Sample (m3/min)
1.091243428
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1571.390536
Total flow over sample (CFM)
55485.79984

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 e sales@tisch-env.com e www.tisch-env.com




PM10 High Volume Sampler Verification

Site Information

Site ID: -
Serial No: -

Date:
Tech:

Location: -
Sampler: '“-©

Site Conditions

Barometric Pressure (in Hg): o .17
Temperature (deg F): 77
Average Press. (in Hg): ~o.
Average Temp. (deg F): /

Corrected Pressure (mm Hg):

Corrected Average (mm Hg):
Average Temp. (deg K):

760.1
298.0
761.3
298.1

Temperature (deg K):

Calibration Orifice

Make: Tisch Environmental, Qstd Slope: 1 ¢
Model: TE-5028A Qstd Intercept: - . 1!
Serial#: '/ Calibration Due Date: |, .
Calibration Data
Plateor 1InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
'; 1.100 35.69 Slope 32.3375
. 6 0.858 : 28.80 Corr. Coeff 0.2972
0.781 41. 25.67 SFR 1.132
0.671 21.91 SSP 59.28
# of Observations:
Calculations

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = 1(Sqrt(Ta/Pa))

Qa = actual flow rate
IC = corrected chart response
m = calibrator slope m

SFR = sampler set point flow rate
SSP = sampler chart set point
= sampler slope

m = sampler slope
b = sampler intercept
I = chart response

Tav = daily average temperature

Pav = daily average pressure

b = calibrator intercept b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of ug

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

Average I(chart): 55, §
Average Flow over Sample (m3/min)
1.059570151
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1525.781017
Total flow over sample (CFM)
53875.32771

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com




PM10 High Volume Sampler Verification

Site Information

Location: -

Sampler: 77 ¢ PM1 (

Site ID: -
Serial No: '~ ¢

Tech: Tong F.

Site Conditions

Barometric Pressure (in Hg): ©7.:°

Corrected Pressure (mm Hg): 760.1

Temperature (deg F): 77 .°¢ Temperature (deg K): 295.3
Average Press. (in Hg): o Corrected Average (mm Hg): 760.0
Average Temp. (deg F): '/ Average Temp. (deg K): 2°5.3
Calibration Orifice
Make: Tisch Envi: ; Qstd Slope: 1. 52304
Model: 1:-502axa Qstd Intercept: -0. 01520
Serial#: |1 /" Calibration Due Date: |
Calibration Data
Plateor InH20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
] ]1.90 1.122 59. 36.96 Slope 30.7009
' 0.987 33.83 Intercept 3.0086
L 0.886 30.70 Corr. Coeff 0.9957
1.10 0.811 2756 SFR 1.130
0.683 23.80 SSP 60.17
# of Observations:
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of ug

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)

Ts = Average temperature (deg K)
Ps = Average pressure (mm Hg)

m = sampler slope
b = sampler intercept

I = chart response
Tav = daily average temperature

Pav = daily average pressure

Average I(chart): 5 s
Average Flow over Sample (m3/min)
1.038708375
Enter Total Time (Hrs):
Total flow over sample (m3/min)
1495.740061
Total flow over sample (CFM)

52814.58154

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 o sales@tisch-env.com e www.tisch-env.com
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& Engineering

Calibrated Date

Certificate of Analyzer Performance Testing

4-Aug-22 Certificate No. 0822-001
Page 11
Analyzer Instruments
Analyzer Type CO Analyaer Manufacturer . Thermo Environmental
Model 48C Serial No. : 508011061
Environmental
Temperature 25.7 C
Humidity 54.1 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator . APl
Model 146C Model T
Serial No. 514811458 Serial No. v 178
Standard Gas
NO Cone. 2 ppm Cylinder No. : CCT50227
S02 Cone. 2 ppin Expire Date : 21-Nov-23
CO Conc, 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
co | 0.047 0.000 | 00s | 49.5 | 50.000 | 1.00
After
= | 0.000 0000 | 0.00 | 50.0 | 50.000 | 0.00
Single point calibration (C0O)
50.000
= 40.000
E: 30.000
£ 20.000
&
10.000
0.000
0.000 50.000

Reference Value

- BAEY (Aller)

@adu (Before)

Calibrated by
(Mr. Teplg Piima)




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

22-Iul-23

CO Analyzer

48C
24.2 C
52.0 %RH

Manufacturer

Serial No.

Certificate No.

Page

Thermo Environmental

HOBO11061

0723-001

1/1

Gas Calibration Thermo Environmental Zero Air Generator AP]
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CcC750227
S02 Conc. 7 ppm Expire Date 21-Nov-23
CO Cone. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
CO l 0.089 | 0.000 ‘ 0.09 I 50.2 50,000 I 0.40
After
CO l 0,000 | 0.000 ] 0.00 [ 50.0 50.000 l 0.00
Single point calibration (CQ)
50.000 50.000
40.000
& 30.000
§ 20.000
= 0.000
10.000

0.000

0.089

0.000

Reference Value

- = LHUEY (Afier)

WAy (Before)

30.000

Calibrated by :

(Mr.“l’ung Piima)




Certificate of Analyzer Performance Testing

Calibrated Date 1-Scp-22 Certificate No. 0922-005
Page 11
Analyzer Instruments
Analyzer Type CO Analyzer Manufacturer Ihermo Environmental
Model 48C Serial No. 508011064
Environmental
Temperature 26.7 'C
Humidity 56.9 9%RH
Calibration System
Calibrator Units
Gas Calibration Ihermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CCT50227
$02 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (96) (ppm) (ppm) (%)
Before
co [ 0.079 0.000 | 0.08 | 51.7 50.000 | 3.40
After
co [ 0.000 0.000 I 0.00 | 50.0 50.000 | 0.00
Single point calibration (C()
51.700
50.000
E 40.000
é 30.000
; 20.000
" 10.000
0.000

0.000

Reference Value

-« = B (After)

B (Before)

50,000

Calibrated by :

(Mr. Tong Piima)




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

26-Aug

23

CO Analyzer Manufacturer
18( Serial No.
24.9 g &

41.3 %RH

Certificate No.

Page

I'hermo Environmental

508011064

0823-0086

171

Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Senal No. 514811458 Seral No. 179
Standard Gas
NO Conc. . ppm Cylinder No. CC750227
502 Cone. 2 ppm Expire Date 21-Nov-2
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
co ] 0.098 0.000 l 0.10 ] 50.3 I 50.000 | 0.60
After
Co | 0.000 0.000 I 0.00 | 50.0 L 50.000 l 0.00
Single point calibration (CO)
- 50.300
50.000
= 40.000
f— 50.000
< 30,000
o
E 20.000
= 0.098
10.000
0.000
0.000
0.000 50.000
Reference Value
- == HIUFU (After) 1dadu (Before)

Calibrated by :




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Gas Calibration

Certificate of Analyzer Performance Testing

15-Jun-22

CO Analyzer

48C
24.1 ©
52.1 %RH

Manufacturer

Serial No.

Certificate No.

Page

Ihermo Environmental

308011068

0622-001

171

lhermo Environmental Zero Air Generator APl
Maodel 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
502 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drifi
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
coO I 0.049 0.000 L 0.05 I 51.6 50.000 [ 3.20
Alter
co | 0.000 0.000 | 0.00 | 50.0 50.000 | 0.00
Single point calibration (CO)
50.000

40.000

30.000

20.000

Reanding (ppm)

10.000

0.000

0.000

Reference Value

- o+ == (HUAY (After)

1Badu (Before)

50.000

Calibrated by :

(Mr. Tong Piima)




Calibrated Date

Analyzer Instruments
Analyzer Type

Maodel

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

10-Jun-23

CO Analyzer

48C
25.2 °C
51.3 9%6RH

Manufacturer

Senal No.

Certificate No.

Page

Ihermo Environmental

508011068

0623-001

1/1

Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
S02 Cone. 2 ppm Expire Date 21-Nav-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
co | 0.059 l 0.000 | 0.06 | 50.1 1 50.000 l 0.18
After
(0] | 0.000 | 0.000 I 0.00 I 50.0 | 50.000 I 0.00
Single point calibration (CO)
50.000 50090
= 40.000
&
o
— 30.000
ot
E 20.000
K. |
10.000
0.000
0.000
0.000 50.000
Reference Value
- = BUAY (After) (Budy (Before)

A1,

(Mr. Tong Piima)

Calibrated by :




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humudity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

21-Jan-23

CO Analyzer

48

26.4 i &
52.7 %RH

Manufacturer

Serial No.

Certificate No. 0123~-003

Page : 171

Ihermo Environmental

71021-387

Gas Calibration Thermo Environmental Zero Air Generator API
Model 1 46 Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
502 Cone. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
CcO l 0.059 0.000 I 0.08 1 49.580 50.000 I -0.84
After
CcO I 0.000 0.000 l 0.00 50.000 50.000 | 0.00
Single point calibration (CO)
50.000 49.580
= 40.000
2 50.000
;: 30.000
% 20.000
® ioieo |89
0.000
0.000 50.000
Reference Value
- == (B (After) iy (Before)

Calibrated by :




Calibrated Date

Analyzer Instruments
Analyzer Type

Maodel

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

| -Feh-23 Certificate No.

Page
CO Analyzes Manufacturer

- Serial No. 1172750062

[3
e
o}

9%RH

Thermo Environmental

0223-001

1/1

0,000 a0.000

Reference Value
LB (Before)

« = 1BudU (After)

Calibrated by :

Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. : CC750227
S0O2 Conc. 2 ppm Expire Date : 21-Nov
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (96) (ppm) (ppm) (96)
Before
cO ] 0.045 l 0.000 l 0.05 | 50.7 | 50.0 [ 1.40
After
CcO | 0.000 | 0.000 l 0.00 I 50.0 | 50.0 l 0.00
Single point calibration (CO)
50.700
50.000
=~ 40,000
5 20.000
~ 30.000
E
T 20.000
= 0.045
10.000
0.000
0.000




Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

30-Sep-23

Certificate No.

Page

0923-006

171

Analyzer Type S02 Analyzer Manufacturer Thermo Environmental
Model 4 3( Serial No. CTL63588-340
Environmental
Temperature 26.7 C
Humidity 44.0 9%RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. ppm Cylinder No. cCT50227
S02 Cone. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
S02 I 0.065 I 0.000 ] 0.07 I 2.01 2.000 l 0.50
After
502 I 0.000 l 0.000 | 0.00 | 2.00 2.000 I 0.00
Single point calibration (S02)
2.500
__ 2,000 2.000
E
‘% 1.500
g
£ 1.000
g 0,500 0.000
0.065
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
= « == Lincar (After) Linear (Before)
-

Calibrated by :

(Mr. Tong Piima)




Certificate of Analyzer Performance Testing
Calibrated Date 26-Aug-23 Centificate No. 0823-004
Page 1/1
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Thermo Environmental
Model 43C Serial No. 43C-77419-385
Environmental
Temperature 25.1 C
Humidity 46.2 %RH
Calibration System
Calibrator Units
Gas Calibration Ihermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Cone. 2 ppm Cylinder No. CCT750227
S02 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
502 | 0.074 I 0.000 l 0.07 2.04 2.000 I 2.00
After
S02 | 0.000 | 0.000 I 0.00 | 2.00 I 2.000 ] 0.00
Single point calibration (SOZ2)
2.500
__ 2.000 2.000
;& S 2.040
o
5 1.000
E S0 0.000
0.074
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
- = BUEY (After) WA (Before)
Calibrated by : ?1 ‘
(Mr. Tong Piima)




Calibrated Date

Analyzer Instruments

Analyzer Type

Certificate of Analyzer Performance Testing

1-Apr-23

Centificate No. 5 0423-003

Page

502 Analyzer Manufacturer Ihermo Environmental
Model 43¢ Serial No. BORSR-364
Environmental
Temperature 25.2 C
Humidity 12.3 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No, 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
S02 Cone. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
502 l 0.049 [ 0.000 I 0.05 [ 1.98 | 2.000 | 1.00
After
502 I 0.000 l 0.000 | 0.00 l 2.00 l 2.000 l 0.00
Single point calibration (SOZ2)
2.500
= 2.000 2.000
g
£ L.000
2 e 0.000
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
- = FEU (After) (Hatdy (Before)
Calibrated by :
(Mrl/Tong Piima)




Certificate of Analyzer Performance Testing

Calibrated Date 10-Aug-22 Certificate No. 0822-004
Page 1/1
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Termo Environmental
Model 43C Serial No. 62201-334
Environmental
Temperature 24.3 C
Humidiry 53.4 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Cone. 2 ppm Cylinder No. CC750227
502 Cone. 2 ppm Expire Date 21-Nov-23
€O Cong. 50 ppm
Calibration Check
Lero Span
Gas Reading Value Expected Value Drifi Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
502 I 0.048 [ 0.000 I 0.05 1.90 2.000 | -5.00
After
soz | 0.000 [ o000 | 0.00 | 200 2,000 I 0.00
Single point calibration (S0O2)
2.500
__ 2.000
E
£ 1500
-'E 1.000
s
& 0.500
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
- = (AU (After) IBaLdu (Belon:)
Calibrated by : .
(Mr.. Tong Piima)




Certificate of Analyzer Performance Testing

Calibrated Date 30-Aug-22 Certificate No. 0822-005
Page 1/1
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Thermo Environmental
Model 430 Senal No. 70853-367
Environmental
Temperature 25.7 C
Humidity 54.1 g%RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APL
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CCT50227
502 Conc. 2 ppm Expire Date 21-Nov-23
CO Cone. a0 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drifi Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
so2 | 0.056 | 0.000 [ 0.06 | 2.01 | 2.000 | 0.50
Afier
soz | 0.000 | 0.000 | 0.00 | 2.00 | 2.000 | 0.00
Single point calibration (S02)
2.500
- 2.000
:
£ 1.500
:,E: 1.000
2
=
0.500
0.000
0.000 0.500 1.000 1.500 2,000 2.500
Reference Value
- . = (BN (Alter) By (Before)

Calibrated by :




Certificate of Analyzer Performance Testing

Calibrated Date 3-Oct-22 Certificate No. 1022-001
Page 1/1
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Iermo Environmental
Model 43C Serial No. CT1.63588-340
Environmental
Temperature 24.1 Lo
Humidity 52.1 26RH
Calibration System
Calibrator Units
Gas Calibration Thermo Envirommental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CCT50227
502 Cone. 2 ppm Expire Date 21-Nov-23
CO Cone. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
soz | 0.079 | o.000 0.08 | 2.04 [ 2.000 [ 2.00
After
soz | 0.000 | o000 0.00 | 2.00 | 2.000 | 0.00
Single point calibration (S02)
2.500
= 2.000
;i.‘ 1.500
- .
§ 1.000
& 0.500
0.000
0.000 0.500 1.000 1.500 2.000 2,500
Reference Value
- = (adU (Aficr) Watdu (Before)

“alibrated by :

(Mr. Tong Piima)




Certificate of Analyzer Performance Testing

Calibrated Date 1-Sep-22 Certificate No. 0922-002
Page 1/1
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Thenmo Environmental
Model 43C Serial No. 77419-385
Environmental
Temperature 25.2 C
Humidity 52.0 #RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APl
Model 1 46( Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. (C750227
S02 Cone. 2 ppm Expire Date 21 -Nov-23
CO Cone. 50 ppim
Calibration Check
Zeiro Span
Gas Reading Value Expected Valoe Drifi Reading Value Expected Value Drifi
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
soz | 0.078 | 0000 | 0.08 | 2.07 | 2.000 | 3.50
After
soz | 0000 | o000 | 0.00 | 2.00 | 2,000 [ 0.00
Single point calibration (S0O2)
2.500
__ 2,000
E& 1.500
g 1.000
= os00 0000
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
- = A (Afer) By (Before)

Calibrated by :

(Mr.

ong Piima)




Trade & Engineering

Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

26-Aug-23

NO/NO/NOx Analyzer Manufacturer
42C Serial No.
25.3 C

40.2 9%RH

Certificate No.

Page

0823-001
1/1

Thermo Environmental

66193-351

Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
S02 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.061 0.000 0.06 2.01 2.00 0.50
NOx 0.052 0.000 0.05 1.99 2.00 -0.50
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2.5( 95
2,500 — 2,500
2.000 Aee 2.000 J/U(R
E B ~ 1.980
& 1.500 e 1.500
=8 o
= 1.000 5 1.000
g g
- - o
0.5005 g1 w900 g.000
0.000 0.000 0.000 M 0.052
0.000 0.500 1.000 1.500 2,000 2.500 0.000 0.500 1.000 1.500 2.000 2.500
Reference Value Reference Value
———— Linear { Before ) - o« = | inear (After ) ——— Lanear (Before ) - - Lincar ( After )

Calibrated by :

f.,f"
(Mr. Tong Piima)




Trade & Engineering

Certificate of Analyzer Performance Testing

Calibrated Date 4-Jul-23 Certificate No. 0723-001
Page 1/1
Analyzer Instruments
Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 63470-339
Environmental
Temperature 25.1 C
Humidity 40.4 %RH
Calibration System
Calibrator Units
Gas Calibration I'hermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
502 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.042 0.000 0.04 2.01 2.00 0.50
NOx 0.049 0.000 0.05 2.03 2.00 1.50
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2.500 5.010 2.500
__ 2.000 +900 __ 2,000
E E 2.030
£ 1.500 £ 1.500
;:g 1.000 g 1.000
= 0.5000 549 = 0.500 0.000 -~ '
0.000 0.000 0.000 K° 0.049
0.000 0.500 1.000 1.500 2.000 2.500 0.000 0.500 1.000 1.500 2.000 2.500
Reference Value Reference Value
— Linear (Before ) = « == Linear (After ) ——— Linear (Before ) - Linear (After )

Calibrated by :

/
e

(Mr."Tong Piima)




Calibrated Date

4-Aug-23

Certificate of Analyzer Performance Testing

Certificate No.

0823-003

Page 1/1
Analyzer Instruments
Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 59406-323
Environmental
Temperature 26.3 C
Humidity 42.5 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CCT750227
S02 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.051 0.000 0.05 2.03 2.00 .60
NOx 0.062 0.000 0.086 2.01 2.00 0.50
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2.000 2.000 2.000 2.000
2 1.500 ~ 1.500
:: 1.000 {;: 1.000
= =
£ 0.500 z: 0.500
0.051 0.000
0.000 0.000 0.000 = 'f.=:t}i.€2
0.000 0.500 1.000 1.500 2.000 0.000 0.500 1.000 1.500 2.000
Reference Value Reference Value
Linear (Before ) - o« == [incar (After ) ——— Linear (Before ) - - Linear (After )
| L
Calibrated by : m -

(Mr. Tong Piima)




Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

1-Sep-22

Centificate No. 0922-003

Page 5 1/1

Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 66193-351
Environmental
Temperature 26.7 C
Humidity 56.9 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
502 2 ppm Expire Date 21-Nov-23
CO Cone. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.051 0.000 0.05 2.01 2.00 0.50
NOx 0.049 0.000 0.05 1.98 2.00 -1.00
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2,500 2010 2.500
i 2.000 2.000 - 2.000 2.00)
& 1500 :% 1.500 e
o ot
£ 1.000 £ 1.000
& 0.5004 421 * 0.500 0.000
0.000 0.000 0.000 “0.048
0.000 0.500 1.000 1.600 2.000 2.500 0.000 0.500 1.000 1.500 2.000 2.500
Reference Value Reference Value
(Baudu (Before ) - . == | BUEU (After ) \gateiu (Before )  c----- \HaLEu (After )
il
Calibrated by :

(Mr. Tong Piima)




Trade & Engineering

Certificate of Analyzer Performance Testing

Calibrated Date 6-Apr-22 Certificate No. 0422-055
Page 1/1
Analyzer Instruments
Analyzer Type NO/NO2/Nox Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 72454-371
Environmental
Temperature 25.4 °'C
Humidity 52.3 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.008 0.000 0.01 1.991 2.000 -0.45
NOx 0.012 0.000 0.01 2.012 2.000 0.60
Afer
NO 0.000 0.000 0.00 2.000 2.000 0.00
NOx 0.000 0.000 0.00 2.000 2.000 0.00
Single point calibration (NO)
2.500
1.991
~ 2.000
Et 1.500 2.000
%ﬂ 1.000
g 0.008
& 0.500
0.000
0.000
0.000 2.000
Reference Value
- o = Fudu (After) 1Bty (Before)

/

Calibrated by :
(Mr.

ong Piima)




Trade &

Engineering

Certificate of Analyzer Performance Testing

Calibrated Date 11-Jul-22 Certificate No. 0722-001
Page 1/1
Analyzer Instruments
Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 63470-339
Environmental
Temperature - 25.0 LS
Humidiry 52.0 9%RH
Calibration System
Calibrator Units
Gas Calibration Mhermo Environmental Zero Air Generator APl
Model 146C Model 701
Serial No. 514811458 Senal No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CCT50227
S02 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.048 0.000 0.05 1.98 2.00 -1.00
NOx 0.051 0.000 0.05 2.03 2.00 1.50
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2.500 2.500
1.980
_ 2.000 S0 2000
E' z 2.030
5 1.500 i_.. 1.500
E 1.000 ;'f‘ 1.000
g £
¥ 05005 g4p % 0.500 4,000
0,000 0.000 0.000 M 0.051
0.000 0.500 1.000 1.500 2.000 2.500 0.000 0.500 1.000 1.500 2,000 2.500
— Reference Valie — Reference Value
LY (Belore ) - e |TILEU (Aller ) AU (Before ) - HAUAY (Aller )

A

(Mr.

Calibrated by :
ong Piima)




Trade

& Engineering

Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

9-Aug-22

0822-003
171

Centificate No.

Page

Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 59406-323
Environmental
Temperature 24.2 C
Humidity 50.4 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
502 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.049 0.000 0.05 1.87 2.00 1.50
NOx 0.059 0.000 0.06 2.01 2.00 0.50
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) {97 Single point calibration (NOx)
2.000 R 2.000 ke
E 1.500 E 1.500
B g
f’; 1.000 :: 1.000
E E
= 0.500 = 0.500
0.049 0.000
0.000 0.000 0.000 # 0.059
0.000 0.500 1.000 1.500 2.000 0.000 0.500 1.000 1.500 2.000
- Reference Value e - Reference Value
\2RLEY (Before ) w— o w= LU (After ) ey (Before ) Wl (Afier )

Calibrated by :

(Mr.

/_‘

g Piima)
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Certificate of Analyzer Performance Testing

Calibrated Date 30-Jan-23 Certificate No. H 0123-001
Page . 1/1
Analyzer Instruments
Analyzer Type THC Analyzer Manufacturer :  Thermo Environmental
Model 51 Serial No. : 51HT-73244-373
Environmental
Temperature 24.7 i
Humidity : 54.4 %RH
Calibration System
Calibrator Units
Gas Calibration hermo Environmental Zero Air Generator r API
Model 146C Model r i
Serial No. 514811458 Serial No. : 179
Standard Gas
Propane Conc. 150 ppm Cylinder No. : 21W281048
Expire Date : 26-Sep-25
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
THC | 0.042 | 0000 | 0.042 ] 151 | 150 | 0.738
After
THC | 0.000 | 0.000 J 0.000 | 150 | 150 [ 0.000
Single point calibration (THC)
200
180 ;
- 160 151.100
E 140
= 120 - 150.000
‘,; 100
£ 80
=
& 60
40
90 0.042
0
0.000
0 20 40 60 80 100 120 140 160 180 200
Reference Value
= . = (BHLEU (After) (B (Before)

Calibrated by :
(Mr. Tong Piima)




Certificate of Analyzer Performance Testing

Calibrated Date 30-Jan-23 Certificate No. 0123-002
Page 171
Analyzer Instruments
Analyzer Type THC Analyzer Manufacturer Baseline
Model Series 8800 Serial No. 584
Environmental
Temperature 24.5 'C
Humidity 56.3 g6RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No, 514811458 Serial No. 179
Standard Gas
Propane Conc. 150 ppm Cylinder No. 21W281046
Expire Datc 26-Sep-25
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
tHe | 0.048 [ o000 | 0.048 [ 152 | 150 | 1.333
After
me | 0.000 | o000 | 0.000 | 150 | 150 | 0.000
Single point calibration (THC)
200
. igg 152.000
£ 140
£ 120
2%
2 eo0
40
20
0
0 20 40 60 80 100 120 140 160 180 200
Reference Value
- = LAY (Afler) Wady (Before)
Calibrated by : !
(Mr{long Piima)
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Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM20453
Calibration Date: April 21, 2023

Calibration Reference Equipment: SRV-AFR 714)7401
*Calibrated with Geo UM6231

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

==—-_| | Instantel further certifies that the measurement instruments used during the calibration

of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated By:

Yaksh Patel

e :
é Instantel’ :0o Legset drive, ottawa, Ontario, K2k 343, (613) 592-4642
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@022 Xmark Corporation. Instantel and Instantel logo are trademarks of Stanley Black & Decker or its affiliates. 71405201 Rev 19




Frequency Response of UM20453 (As Found)
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Calibration Certificate

)

o N

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM21467

Calibration Date: MAY 29 2073
Calibration Reference Equipment: 714J7403

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration | D
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is |

'| available upon request. ‘\

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.
Instantel recommends that products be returned to Instantel or an authorized service and

calibration facility for annual calibration.

Keeir]

Xiaoming Yang

Calibrated By:

E’ Instantel’ oo tegget drive, ottawa, ontario, k2k 343, (613) 592-4642
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Instantel

apartof  StonleyBlacksDecker

Merci d'avoir choisi Instantel!

Votre engagement avec
« les moniteurs les plus fiables au monde»
vous servira pour les années a venir.

Grace a votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour la réalisation de vos projets.
Les produits Instantel incluent les éléments les plus aboutis du'domaine tels que:

1) Plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

2) Des conceptions durables et résistantes

3) Des produits faciles a utiliser grace a une interface intuitive

4) Des options étendues de conformité réglementaire

5) Un programme d'assistance, un service technique et une aide en ligne complets

6) Logiciel THOR® disponible en téléchargement gratuit sur le site Web d’Instantel:
www.instantel.com

7) Garantie d’un an sur les pieces; si un moniteur ou un capteur est ramené a l'usine pour
étalonnage jusqu'a un an aprés la date d'achat, la garantie sera automatiquement prolongée
d'un an supplémentaire

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT! Instantel n'envoie plus de manuels en version papier. Les manuels
de |'opérateur pour chaque produit et pour THOR sont disponibles en téléchargement sur le site Web d'Instantel a
I'adresse www.instantel.com/resources.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numero gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hate de collaborer avec vous!
R = = = T P i S T e e R

© 2018 Xmark Corporation. Instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc. ou de ses filiales. 72000201 Rév 05.



ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230379EA
CP2023100002

Certificate of Calibration

Vibration Meter

Instantel

Micromate

UM14163

VB-01-001

C.E.M. Technology (Thailand) Co.,Ltd.

31/8 Moo 13 T.Rai Khung, A.Sam Phran,
Nakorn Phatom 73210

6 October 2023
18 - 20 October 2023
31 October 2023

Ms. Juntaporn Kunhakom

e

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 5

F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
Q) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Ny

Certificate No.: CP20230379EA
Calibration Report

Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM14163

ID No.: VB-01-001
Ambient Temperature: (9345 YC
Relative Humidity: (50 + 15 )%

Method of Calibration :-
In-house method : CC-5V004 by comparison with standard accelerometer.
Condition of this result of calibration

1. Reference standards instrument :-

rum Model Serial No. Cert. No,
1) Standard Accelerometer 8305 2708237 AV-0001-23
2) Measuring Amplifier 2525 2685967 AV-0044-23
3) PULSE Multi-analyzer system 3560-C 2705645 CQ20230003EA
4) Humidity and Temperature HMT331 K3810009 CD20230166EA

Transmitter
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
- National Institute of Metrology (Thailand)

Page 2 of 5

Due Date
20-Jul-2024
20-Jul-2024
25-Dec-2023
14-Jun-2024

F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230379EA

Result of Calibration:-

Calibration Report

Function : Frequency response and Linearity test at 16 Hz

Frequency Nominal Standard UucC Deviation Uncertainty Ditsctisn
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.006 10.412 0.406 1.50
5.0 10.000 9.984 10.254 0.270 1.50
6.3 10.000 9.991 10.483 0.492 1.50
8.0 10.000 10.013 10.215 0.202 1.50
10.0 10.000 10.008 10.199 0.191 1.50
12.5 10.000 10.000 10.104 0.104 1.50
10.000 9.993 10.073 0.080 1.50 -
165 20.000 19.983 20.146 0.163 1.50 é
30.000 29.995 30.219 0.224 1.50 g
50.000 49.992 50.396 0.404 1.50 =
200 10.000 10.006 10.112 0.106 1.50 %
25.0 10.000 10.003 10.097 0.094 1.50 =
31.5 10.000 10.000 10.160 0.160 1.50
40.0 10.000 10.008 10.302 0.294 1.50
50.0 10.000 10.006 10.357 0.351 1.50
52.0 10.000 9.994 10.412 0.418 1.50
63.0 10.000 10.008 10.711 0.703 1.50
80.0 10.000 9.984 11.097 1.113 1.50
Page 3 of 5

F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTTTUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230379EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty Directi
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recton
4.0 10.000 9.997 10.372 0.375 1.50
5.0 10.000 9.991 10.325 0.334 1.50
6.3 10.000 10.000 10.501 0.501 1.50
8.0 10.000 10.008 10.357 0.349 1.50
10.0 10.000 10.015 10.294 0.279 1.50
12.5 10.000 9.997 10.231 0.234 1.50
10.000 10.004 10.191 0.187 1.50
16.0 20.000 20.011 20.248 0.237 1.50 g
30.000 29.995 30.298 0.303 1.50 2
50.000 49.978 50.562 0.584 1.50 a
20.0 10.000 10.001 10.144 0.143 1.50 %
250 10.000 9.997 10.120 0.123 1.50 -
315 10.000 9.998 10.144 0.146 1.50
40.0 10.000 10.013 10.246 0.233 1.50
50.0 10.000 9.991 10.388 0.397 1.50
52.0 10.000 10.006 10.404 0.398 1.50
63.0 10.000 10.013 10.696 0.683 1.50
80.0 10.000 9.991 11.098 1.107 1.50
Page 4 of 5

F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230379EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty Birecti
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recten
4.0 10.000 10.008 10.002 -0.006 1.50
5.0 10.000 9.991 10.136 0.145 1.50
6.3 10.000 9.997 10.365 0.368 1.50
8.0 10.000 10.008 10.270 0.262 1.50
10.0 10.000 9.990 10.278 0.288 1.50
12.5 10.000 9,997 10.238 0.241 1.50
10.000 9.994 10.175 0.181 1.50

16.0 20.000 19.997 20.445 0.448 1.50 g
30.000 29.995 30.597 0.602 1.50 %
50.000 49,992 51.043 1.051 1.50 %

20.0 10.000 10.003 10.231 0.228 1.50 S

250 10.000 9.997 9.726 -0.271 1.50

315 10.000 10.000 10.057 0.057 1.50

40.0 10.000 9.996 10.168 0.172 1.50

50.0 10.000 9.996 10.199 0.203 1.50

52.0 10.000 9.994 10.309 0.315 1.50

63.0 10.000 9,984 10.396 0.412 1.50

80.0 10.000 9.998 10.672 0.674 1.50

Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Page 50of 5

F-CAL-005 Ed.1




A ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
N ¢ 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37
Ll n aansoing Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

CP20220309EA
CP2022090011

Certificate of Calibration

Equipment: Vibration Meter

Manufacturer: Instantel

Model/Type: Micromate

Serial No.: UM14163

ID No.: VB-01-001

Customer: C.E.M. Technology (Thailand) Co.,Ltd.
Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran,

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Nakorn Phatom 73210
15 September 2022

4 - 6 October 2022

12 October 2022

Ms. Juntaporn Kunhakom

=

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the

document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

(k)

Page 1 of 5

F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220309EA
Calibration Report
Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM14163
ID No.: VB-01-001
Ambient Temperature: (23+5)°C
Relative Humidity: (50 + 15 )%

Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.

Conditi f thi e of catibseti

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1) Standard Accelerometer 8305 2708237 AV-0010-21 30-Nov-2022
2) Measuring Amplifier 2525 3016651 AV-0007-22 9-Jun-2023
3) PULSE Multi-analyzer system 3050-A-060 2705645 CQ20210015EA 1-Dec-2022
4) Pressure humdity and Temperature HMT331 K3810009 CD20220120EA 22-Apr-2023

Transmitter
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
- National Institute of Metrology (Thailand)

Page 2 of 5
F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220309EA
Calibration Report
Function : Frequency response and Linearity test at 16 Hz
Frequency Nominal Standard uucC Deviation Uncertainty irettion
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10 9.993 9.553 -0.440 15
5.0 10 9.994 9.742 -0.252 1.5
6.3 10 10.013 10.049 0.036 1.5
8.0 10 10.007 9.915 -0.092 1.5
10.0 10 9.996 9.931 -0.065 1.5
125 10 9.998 9.892 -0.106 1.5
10 10.011 9.947 -0.064 1.5 -
60 20 19.983 19.917 -0.066 1.5 é_
30 29.995 29.904 -0.091 1.5 P
50 50.021 49,955 -0.066 15 5
20.0 10 10.001 9.939 -0.062 1.5 f’t
250 10 9.997 9.947 20.050 15 =
31.5 10 9.997 9.907 -0.090 15
40.0 10 10.010 9.876 -0.134 1.5
50.0 10 10.015 9.837 -0.178 1.5
52.0 10 10.008 9.789 -0.219 15
63.0 10 10.013 9.781 -0.232 1.5
80.0 10 10.001 9.710 -0.291 1.5
Page 3 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220309EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uucC Deviation Uncertainty it
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) .
1.0 10 9.984 9.671 -0.313 1.5
5.0 10 10.024 9.876 -0.148 1.5
6.3 10 9.989 10.223 0.234 1.5
8.0 10 9.996 10.049 0.053 1.5
10.0 10 10.010 10.112 0.102 1.5
125 10 10.003 10.057 0.054 1.5

10 10.008 10.018 0.010 1.5 P
16.0 20 19.997 20.107 0.110 1.5 g
30 29.995 30.116 0.121 15 b
50 49.978 50.239 0.261 15 a
20.0 10 9.997 9.978 -0.019 1.5 o
250 10 9.994 9.963 -0.031 1.5 -
315 10 9.996 9.900 -0.096 1.5
40.0 10 10.008 9.829 -0.179 1.5
50.0 10 10.013 9.750 -0.263 15
52.0 10 10.001 9,758 -0.243 1.5
63.0 10 9.997 9.734 -0.263 1.5
80.0 10 9.990 9.742 -0.248 15
Page 4 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220309EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty Sivecil
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recten
4.0 10 10.004 9.797 -0.207 1.5
5.0 10 9.998 10.010 0.012 15
6.3 10 10.003 10.428 0.425 1.5
8.0 10 10.007 10.357 0.350 15
10.0 10 10.004 10.388 0.384 1.5
12.5 10 10.004 10.357 0.353 1.5
10 10.004 10.333 0.329 1.5

16.0 20 19.997 20.832 0.835 1.5 <
30 30.010 31.173 1.163 1.5 r%
50 49.964 51.957 1.993 1.5 =

20.0 10 10.000 10.317 0.317 1.5 S

25.0 10 10.001 9.931 -0.070 1.5

31.5 10 10.001 10.215 0.214 1.5

40.0 10 10.006 10.278 0.272 1.5

50.0 10 10.003 10.357 0.354 1.5

52.0 10 9.983 10.396 0.413 1.5

63.0 10 9977 10.483 0.506 1.5

80.0 10 10.020 11.775 1.755 1.5

Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Pace 5 of 5

F-CAL-005 Ed.1



o ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
= 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37
m;“;m:“.s;m Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 2709 4860 Fax: +66 2324 0917

CP20230080EA
CP2022100031

Certificate No.:
Operation No.:

Certificate of Calibration

Equipment: Vibration Meter ‘
|
Manufacturer: Instantel ‘q
|
Model/Type: Micromate |
|
I
Serial No.: UM15904 ;:
|
ID No.: VB-01-002 !
[
Customer: C.EM. Technology (Thailand) Co.,Ltd. l
:
Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, |

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Nakorn Phatom 73210

26 October 2022

7 - 9 February 2023

15 February 2023

Ms. Juntaporn Kunhakom

s B

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
Page 1 of 5
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L ELECTRICAL AND ELECTRONICS INSTITUTE
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
N9

Certificate No.: CP20230080EA
Calibration Report
Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM15904
ID No.: VB-01-002
Ambient Temperature: (23+5)°C
Relative Humidity: (50 + 15 )%

Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No.
1) Standard Accelerometer 8305-001 30120 AV-0013-21
2) Measuring Amplifier 2525 3016651 AV-0007-22
3) PULSE Multi-analyzer system 3560-C 2705645 CQ20230003EA
4) Humdity and Temperature HMT331 K3810009 CD20220120EA

Transmitter
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
- National Institute of Metrology (Thailand)

Page 2 of 5

Due Date
30-May-2023
9-Jun-2023
25-Dec-2023
22-Apr-2023

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230080EA
Calibration Report
Function : Frequency response and Linearity test at 16 Hz
Fregquency Nominal Standard uucC Deviation Uncertainty T
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 9.997 10.514 0.517 1.50
5.0 10.000 10.027 10.908 0.881 1.50
6.3 10.000 10.015 10.813 0.798 1.50
8.0 10.000 10.027 10.489 0.462 1.50
10.0 10.000 9.986 10.483 0.497 1.50
125 10.000 10.003 10.341 0.338 1.50
10.000 9.984 10.215 0.231 1.50 =
16.0 20.000 20.025 20.248 0.223 1.50 é.
30.000 29.981 30.298 0.317 1.50 =
50.000 49.922 50.507 0.585 150 E
200 10.000 9.996 10.199 0.203 150 =
25.0 10.000 9.980 10.191 0.211 1.50 =
31.5 10.000 9.974 10.183 0.209 1.50
40.0 10.000 10.006 10.270 0.264 1.50
50.0 10.000 10.000 10.199 0.199 1.50
52.0 10.000 10.013 10.286 0.273 1.50
63.0 10.000 9.976 10.325 0.349 1.50
80.0 10.000 9.976 10.317 0.341 1.50
Page 3 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230080EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uucC Deviation Uncertainty Bt
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.055 10.656 0.601 1.50
5.0 10.000 10.015 10.593 0.578 1.50
6.3 10.000 9.979 10.743 0.764 1.50
8.0 10.000 10.034 10.412 0.378 1.50
10.0 10.000 9.969 10.341 0.372 1.50
12.5 10.000 9.990 10.254 0.264 1.50
10.000 9.998 10.238 0.240 1.50 i
16.0 20.000 19.983 20.304 0.321 1.50 g
30.000 29.995 30.455 0.460 1.50 g
50.000 50.007 50.633 0.626 1.50 .
20.0 10.000 10.027 10.238 0.211 1.50 =
25.0 10.000 9.984 10.183 0.199 1.50 -
31.5 10.000 9.986 10.199 0.213 1.50
40.0 10.000 9.994 10.215 0.221 1.50
50.0 10.000 9.976 10.231 0.255 1.50
52.0 10.000 9.980 10.286 0.306 1.50
63.0 10.000 9.970 10.380 0.410 1.50
80.0 10.000 9.994 10.467 0.473 1.50
Page 4 of 5
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ELECTRICAL AND ELECTROMICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230080EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty —
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) i
4.0 10.000 9.966 9.718 -0.248 1.50
5.0 10.000 10.028 10.223 0.195 1.50
6.3 10.000 9.969 10.388 0.419 1.50
8.0 10.000 10.006 10.041 0.035 1.50
10.0 10.000 9.993 9.971 -0.022 1.50
12.5 10.000 9.979 9.947 -0.032 1.50
10.000 10.004 10.049 0.045 1.50

16.0 20.000 19.969 20.012 0.043 1.50 s
30.000 29.981 29.888 -0.093 1.50 %
50.000 49.978 49.868 -0.110 1.50 f{{

20.0 10.000 10.015 10.152 0.137 1.50 =t

250 10.000 9.977 9.655 -0.322 1.50

315 10.000 10.014 10.081 0.067 1.50

40.0 10.000 10.020 10.238 0.218 1.50

50.0 10.000 10.031 10.380 0.349 1.50

52.0 10.000 9.982 10.294 0.312 1.50

63.0 10.000 9.987 10.428 0.441 1.50

80.0 10.000 9.994 10.751 0.757 1.50

Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Page 5 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

ELECTRICAL AND ELECTRONCS INSTITUTE

Certificate No.: CP20230148EA
Operation No.: CP2023020060

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Certificate of Calibration

Equipment: Vibration Meter
Manufacturer: Instantel
#I Model/Type: Micromate
!
' Serial No.: UM16048
ID No.: VB-01-003
|
Customer: C.E.M. Technology (Thailand) Co.,Ltd.
Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran,

Nakorn Phatom 73210

28 February 2023

7 -9 March 2023

14 March 2023

Ms. Juntaporn Kunhakom

L o

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230148EA
Calibration Report
Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: Um16048
ID No.: VB-01-003
Ambient Temperature: (23+5)°C
Relative Humidity: (50 + 15 )%

Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.

Conditi f thi {t:0f calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No,
1) Standard Accelerometer 8305-001 30120 AV-0013-21
2) Measuring Amplifier 2525 3016651 AV-0007-22
3) PULSE Multi-analyzer system 3560-C 2705645 CQ20230003EA
4) Humdity and Temperature HMT331 K3810009 CD20220120EA

Transmitter
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
- National Institute of Metrology (Thailand)

Page 2 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230148EA

Function : Frequency response and Linearity test at 16 Hz

Calibration Report

Frequency Nominal Standard uucC Deviation Uncertainty Direction
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.008 10.554 0.546 1.50
5.0 10.000 10.004 10.514 0.510 1.50
6.3 10.000 10.007 10.633 0.626 1.50
8.0 10.000 10.008 10.365 0.357 1.50
10.0 10.000 10.006 10.341 0.335 1.50
1725 10.000 9.997 10.262 0.265 1.50
10.000 9.998 10.262 0.264 1.50 e
16.0 20.000 19.997 20.548 0.551 1.50 V%
30.000 29.995 30.786 0.791 1.50 =
50.000 49.992 51.153 1.161 1.50 %
20.0 10.000 10.003 10.294 0.291 1.50 ,"__:
25.0 10.000 10.000 10.341 0.341 1.50 =
31.5 10.000 10.010 10.372 0.362 1.50
40.0 10.000 9.998 10.420 0.422 1.50
50.0 10.000 10.017 10.428 0.411 1.50
52.0 10.000 10.001 10.522 0.521 1.50
63.0 10.000 10.010 10.688 0.678 1.50
80.0 10.000 10.004 10.680 0.676 1.50
Page 3 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230148EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty T
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 9.970 10.853 0.883 1.50
5.0 10.000 9.998 10.869 0.871 1.50
6.3 10.000 10.000 10.901 0.901 1.50
8.0 10.000 10.003 10.538 0.535 1.50
10.0 10.000 10.000 10.467 0.467 1.50
125 10.000 10.004 10412 0.408 1.50
10.000 10.001 10.428 0.427 1.50 %
16.0 20.000 19.997 20.761 0.764 1.50 g
' 30.000 29.995 31.031 1.036 1.50 &
50.000 49.978 51.516 1.538 1.50 %
20.0 10.000 10.008 10.491 0.483 1.50 <
250 10.000 10.000 10.475 0.475 1.50 -
31.5 10.000 10.008 10.530 0.522 1.50
40.0 10.000 10.004 10.609 0.605 1.50
50.0 10.000 9.994 10.593 0.599 1.50
52.0 10.000 10.001 10.688 0.687 1.50
63.0 10.000 10.008 10.845 0.837 1.50
80.0 10.000 10.008 10.940 0.932 1.50
Page 4 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230148EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuc Deviation Uncertainty T
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.006 10.711 0.705 1.50
5.0 10.000 10.003 10.554 0.551 1.50
6.3 10.000 10.008 10.562 0.554 1.50
8.0 10.000 9.991 10.128 0.137 1.50
10.0 10.000 10.008 10.065 0.057 1.50
125 10.000 10.001 10.057 0.056 1.50
10.000 10.004 10.065 0.061 1.50
16.0 20.000 19.997 20.114 0.117 1.50 =
' 30.000 30.010 30.148 0.138 1.50 %
50.000 49.992 50.269 0.277 1.50 =
20.0 10.000 9.993 10175 0.182 1.50 =
25.0 10.000 10.003 9.766 -0.237 1.50
31.5 10.000 10.003 10.120 0.117 150
40.0 10.000 10.006 10.262 0.256 1.50
50.0 10.000 10.001 10.333 0.332 1.50
52.0 10.000 10.000 10.374 0.374 1.50
63.0 10.000 9.998 10.451 0.453 1.50
80.0 10.000 10.001 10.751 0.750 1.50
Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Page 5 of 5
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Thermo

SCIENTIEIC

| iR
CERTIFICATE OF CONFORMITY

Aquion System

This certificate is to verify that the instrument referenced below by serial number meets or exceeds
all Thermo Scientific functional specification and release requirements.

Instrument Serial Number: 221280114 Firmware Version:

Instrument Module Type: 22176-60018

Aquion Final Test
[x] Pump Calibration, Ripple and Accuracy [x] Injection Valve Precision
[x] Suppressor Current: Cal and Accuracy [x] Relay and TTL I/O Test
[x] Column Heater: Cal and Check [x] Injection Valve Functionality
[x] Detector Heater: Cal and Accuracy [x] Leak Sensors
[x] Conductivity Detector Cal, Noise and Linearity [x] Hi-Pot Test
[x] Degas Calibration [x] Eluent Generator Calibration

Tester's Signature: &; gl Poic : - 22 Pec 2822

60-069566 Rev B




ThermoFisher

SCIENTIFILE

Aquion Pump Summary Test Report

Instrument Name Model Serial Number |Moduleware
Module Aquion 221280114 3 1.0
Pump
Detector 221260053
Sequence Name: 1_Aquion_Pump_FOQ
Sequence Run Date: 22 Dec 2022
Sequence Comment: Aquion Pump Test Final
Flow Accuracy Test

Pressure Flow Rate
Test Run Measured Measured Accuracy <= 0.80%
Flow Accuracy: 1mL/min 2132 0.9988 0.115% Pass
Flow Accuracy: 2mL/min 2467 1.9980 0.099% Pass

o 2 Pressure Ripple Test B

Pressure Pressure Ripple
Test Run Measured Measured <=0.30%
Flow Accuracy: 1TmL/min 2132 0.080% Pass
[Flow Accuracy: 2mL/min 2467 0.121% Pass _
Angel Ruiz | 22 Dec 2022
Test Technician " Date

Print: Chromeleon 7.2.9.20010

Report Template: Aquion_FOQ_Pump: Summary_Results

Printed: 12/22/2022



Thermo

SCIENTIFIC

Aquion Detector Summary Test Report

Instrument Name Model Serial Number |Moduleware
Module Aquion 221280114 3.1.0
Pump
Detector 221260053
Sequence Name: 2_Aquion_Detector_FOQ
Sequence Run Date: 22 Dec 2022
Sequence Comment: AQUION Final Test Detector
Dummy Load
Cell Heater Background Signal
Test Run Measured 34.8 - 35.2 Measured 18.9 - 23.1
Cell Dummy Load and Warm up 35.016 Pass 20.211 Pass
Detector Noise & Drift Test
Background Signal Drift Noise
Test Run Measured 0.05 - 0.50 pS Measured <=10.0 nS/hour Measured <=0.2 nS
l[Cell DI Water Noise and Drift 0.090 pS Pass -4.715 nS/hour Pass 0.139 nS Pass
Detector Linearity Test _ RIHC
Correlation Coefficient %RSD Calibration Curve
Test Run Measured >= (.999 Measured <=5.0% Offset Slope
|Cell Linearity Test 5 ppm 0.99998 Pass 4.30 Pass 0.000 0.553
Injector Precision Test |
Area Retention Time
Test Run Average %RSD <=1% Average Max-Min
linjector Precision: 50 ppm 2.576 pS*min 0.106% Pass 0.373 min 0.0100 min
Angel Ruiz 22 Dec 2022
Test Technician Date

Print: Chromeleon 7.2.9.20010

Report Template: Aquion_FOQ_Detector: Summary_Result

Printed: 12/22/202



Thermo Aquion System Calibration Summary

SCIENTIFIC

Instrument Name |Mode! Serial Number |Moduleware Calibration Value
Module Aquion 221280114 3.1.0 Column Calibration 12/22/2022
[Column Heater |Column Callbration
Electrical Offset 0.000
Heater Offset 1.8%
Heater Slope 1.02
[Pump Pressure Calibration 122212022 Flow Rate Calibration 12/2212022
Pressure Transducer Offset 1576.00 Flow Rate Parameter 54
Pressure Transducer Slope 0.363 Flow Rate Nominal Speed 3845
Flow Rate Slope 0.93
[Detector ____ |Delecior Calibration 1212272022 Cell Heater Calibration 1272272022
Fine Offset 251260.77 Electrical Offset 0.000
Fine Slope 0.000000025 Calibration Temperature 35.00
Mid-Range Offset 28004.72 Cell Serial Number 221260053
Mid-Range Slope 0.000000409
Coarse Offset 17014.44
Coarse Slope 0.000002016
Cell Constant 153.13

hina RoHS —
Electrical and Electronic Products Restriction of Hazardous Substances Management Measures
For applicable products, the Hazardous Substance Information Table is located at:
http:/iwww thermofisher. com/us/en/home/technical-resources/rohs-certificates. html

Report Template: Aquion_FOQ_Detector: Summary_Cal_Customer
Print: Chromeleon 7.2.9.20010 Printed: 12/22/2022



" Harikul Science Co.,Ltd.
£ B HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,
9 SCIENCE Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com

CERT.No.: HS-T059I Certificate of Calibration

Calibration Date : 1 Sep 22 Model : YSI 5000
Submitted by : C.E.M TECHNOLOGY (THAILAND) Co., LTD. SIN : 18L109487
219/43 Moo 12, Petchkasem Road, Omnoi, Krathumban, Probe - YSI 5010
Samutsakorn 74130 SIN : 22G100123
ID NO. :
Avg Room Temp : 20 °C Air Temp ref : S/IN. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/)

Measurement 1 (mg/l) 9.09 (PASS) - -
Measurement 2 (mg/l) 9.09 (PASS) - -
Measurement 3 (mg/l) 9.09 (PASS) - -
Measurement 4 (mg/l) 9.09 (PASS) - -
Measurement 5 (mg/l) 9.09 (PASS) - -
Measurement 6 (mg/l) 9.08 (PASS) - -
Measurement 7 (mg/l) 9.09 (PASS) - -
Measurement 8 (mg/l) 9.09 (PASS) - -
Measurement 9 (mg/l) 9.09 (PASS) -
Measurement 10 (mg/l) 9.09 (PASS) - - -
Mean Measurement 9.09 mg/l - -
Inaccuracy 0.00 mg/l - -
Overall Status (PASS)

Manufacturer épeciﬂcation

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature



This cer&ﬁtatewas prmdad by Amani Cmfmmiwn frmited. To :ﬂig&mfhﬂf the imsiruments ‘I‘#ﬂm&f below have Pasmd system

Validation tests and complies with the requivements of the specified set of test

Validation Package Number : TR2022001
Instruments: GC

Model : KONIK. GC 40008
Serial No  : 4B1774

Location : CEM. Technology (Thailand) Co., Ltd.

A @
l frr’f -

Service Engineer : —
(Teerapon Tawonwong)
December 21,2022

Amgi

Amani Corporation Limited

1i

_ —




Amani Corporation Limited.
201/220 MOO 6, PRAVATE, PRAVATE, BANGKOK 10250
TEL. 02-322 4421-3 FAX. 02-322 6705

Calibration Result

Instruments Information

Calibration Package Number TR2022001
Instruments Type Gas Chromatograph
Serial Number 4B1774 Model KONIK GC 4000B
Installation Date End of Warranty
S.0. Number P.O. Number
Firmware Version DPFC Rom Ver.
Left Injection - Right Injector S/SL
Left DPFC - Right DPFC -
Left Detector - Right Detector FID
Left DGFC - Right DGFC -
Auxiliary Detector - Valve/Valve Oven -
Last Validation December 21,2022 | Next Validation December 21,2023
B ccerer 212022 SRR Decerer 21,2023
Data System Type N2000 Data System 3.1.1
Version
Injector
Left Carrier 3 Right Carrier Helium,3.0mL/min
Detector
Left Detector - Right Detector FID

Gas1 - Gas 1(Hydrogen) | Hydrogen,40mL/min

Gas 2 - Gas 2 (Make-up) | Nitrogen,30mL/min

Gas 3 - Gas 3 (Air) Air Zero, 350mL/min

Service Engineer Signature: aﬂ/m € e _
............................................... LR F Berper
(Teerapon Tawoﬁwg‘ﬂg \;\m_'___l
L, N D 2023 s roinsh o

Calibration Result Page 1 of 1



Amani Corporation Limited. A :
201/220 MOO 6, PRAVATE, PRAVATE, BANGKOK 10250 n
TEL. 02-322 4421-3 FAX. 02-322 6705

Gases Flow Rate Validation Result

Carrier Gases
Set point Measured Criteria Status
(mL/min) (mL/min) (mL/min)
25 25.0 24.0-26.0 X Passed ] Fail
Detector Gases
Reference Gas
Set point Measured Criteria Status
(mL/min) (mL/min) (mL/min)
Low 9 9.3 8.0-12.0 X Passed [ Fail
High 50 46.7 45.0-55.0 X Passed [] Fail
Make-up Gas
Set point Measured Criteria Status
(mL/min) (mL/min) (mL/min)
Low 9 9.7 8.0-12.0 X Passed [ Fail
High 30 31.3 28.0-32.0 X Passed [ Fail
Service Engineer Signature: UL/M o ,.1 \ .
............................................ We V(1%
(Teerapon Tawﬂémw_qn_g) D
Date: o reslsh Ot
i A0 Jougg, >3 sy Fis

Calibration Result



Amani Corporation Limited. A \
201/220 MOO 6, PRAVATE, PRAVATE, BANGKOK 10250 a4
TEL. 02-322 4421-3 FAX. 02-322 6705

Temperature Validation Result

Injector Temperature
Set point Measured Status Note
{(°C) (°0
60 +/- 1.0 60.0 X Passed [ Fail
Detector Temperature
Block Temp -
Set point Measured Status Note
(°O (°0)
60 +/- 1.0 60.0 X Passed [ Fail
Transfer Temp
Set point Measured Status Note
(°€) (°C
60 +/- 1.0 60.0 X Passed [ Fail
Column Oven
Set point Measured Status Note
(°C) (2C)
40 +/- 1 40.0 X Passed [0 Fail | RTD OFFSET = 6.2
120 +/- 1 120.0 X Passed [ Fail

Service Engineer Signature: a’W “\ |

................................................ ‘rL &f“?ﬁﬁ?ﬁ;«; .'
(Teerapon Tawohwong) N\

Date:

21122093 Vet e

Calibration Result Page 3 of 1



Amani Corporation Limited. A >
201/220 MOO 6, PRAVATE, PRAVATE, BANGKOK 10250 M"

TEL. 02-322 4421-3 FAX. 02-322 6705

Parts Referenced

Part Description

Capillary Column
RTX-5

Analytical Column | Film : 0.25 um Reference With : Restek
Length : 7 Meter
Diameter : 0.32 mmID

Manufactured By Agilent
Technologies. 5080-8842
Lot: 0006604151

FID Performance Evaluation

Standard Sample Sample Kit

Sample Injection | Syringe 10 ul Manufactured By SGE

4 Agilent Technologies

A lonuratun ) mL
tem: 5080-8842 Oweger
Lot: 000BB04151

Expires 31-May 2023 \/

b sntuey 0w e ban Containg n Haxpng

Service Engineer Signature: / \,’r A" ‘”‘_““’t;:_;_
................................................ '... 'ii@'? ""? ‘s 7]
(Teerapon Tawonwgpg) N\
Date: =

Parts Reference Page 1 of 1



Amani Corporation Limited. A .
201/220 MOO 6, PRAVATE, PRAVATE, BANGKOK 10250 nt
TEL. 02-322 4421-3 FAX. 02-322 6705

Operating Condition

Parameter Condition

2 Temperature 25.0 °C
Environmental Relative Humidity 45.7 °C

Gases

- Carrier Gas : Helium = 1ml/min

- Hydrogen = 35 ml/min

- Air = 350 ml/min

- Make-up Gas: Nitrogen = 30ml/min

Oven

- Initial Temperature = 50°C
- Initial Time = 1 minute
-Ramp 1 = 20 °C/minute

- Final Temperature = 200°C
- Final Time = 1 minute
Instrument Condition Injector
- Operating Mode = Spilt

- Temperature = 230 °C

- Split Flow 40 ml/min

- Purge Flow rate = 5 ml/min

Detector
- Base Temperature = 250 °C
- Detector Signal Range = 10°

Injected Volume
- 1 yl + needle of Test Mixture

Service Engineer Signature: %] i f ‘ 4‘1 }
\ &

................................................ Brressannane

(Teerapon Tawonweng) =

e

F AP« HSH

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

Operating Condition Page 1 of 1




&= DKSH

= Certificate of Calibration
./"/,, ‘/IH_T‘\C\‘:M
" NSC-TISI-TIS 17025
Calibration 0087
Equipment: Cooled Incubator Certificate No.: C31230380
Model: KB 240 Issued Date: 21 February 2023
Serial No.(or ID): 20180000012164 ( WW-16-001 ) Job No.: KSPR2302594
Manufacturer: Binder Page: 1 of 3
Condition: In Condition Ventilation Valve: None
Shelves(pc.): 3
Customer: C.E.M Technology (Thailand) Co., Ltd.
31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.
Environment Condition:  Temperature: 22 °C + 1.9 °C
Humidity: 72 %RH + 6.2 %RH
Voltage: 229 VAC + 3.1 VAC
Calibration Place: C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )
219/43 Moo 12 Petchkasem Road,
Omnoi Krathum Baen, Samut Sakhon 74130 Thailand
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 15 February 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220016
) QN
(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). 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 DKSH Technology Limited.

uhen Alaedey waTulal $iia

DKSH Technology Limited

2533 nuUUAYIIN UENUNAIN LwawseTaue ngamramiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth ~ in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31230380 Page: 2of 3
i oF P 4
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Standard Installation Locations
Volume (Calibration Zone)= 125 (Liters)
Inside chamber: W= 65 (cm) D= 49 (cm) H= 79 (cm)
Standard Locations (#1, #2, #3, #4): w= 7 (cm) d=5 (cm) h= 8 (cm)
Standard Locations (#5, #6, #7, #8): w= 7 (cm) d= 5 (cm) h= 8 (cm)
#9: Geometric center of the chamber )
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indicating Temperature. The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature. The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observéd at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

visn fiaedoy waTulal i

DKSH Technology Limited

2533 ouugyniv wewunean wanseTuu ngsmvamiuns 10260
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Certificate No.: C31230380 Page: 3 of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
o Tzﬂn?s:‘rjar:?re Correction of UUC. Uncertainty
(°C) (°C) (*°C)
#1 20.20 0.20 0.34
#2 20.07 0.07 0.37
#3 20.02 0.02 0.36
#4 19.96 -0.04 0.41
#5 20.07 0.07 0.35
#6 20.10 0.10 0.33
#7 19.84 -0.16 0.37
#8 20.08 0.08 0.36
#9 20.09 0.09 0.34
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£°C)*
20.0 20.0 20.0 |20.2020.07[20.02|19.96|20.07|20.10|19.84 | 20.08 | 20.09 0.41

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) *°C) (°C)
20.0 0.30 0.27 0.80
Note: * Maximum uncertainty of the each position
The End of Certificate

viEn fiaadey waTulal $1ha
DKSH Technology Limited
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Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Refer to Certificate No.: C31230380 Page: 1 of 1
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 correction of indication 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, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

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

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5%
PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as
guard band (w=rU) .
; PFA - Probability of False Accept

(Mr. Udon Srichana)
Authorized signatory

Without adjustment
Desired Temperature : 20.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Measured Correction of UUC. | Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (x°C) (*°C)
#1 20.20 0.20 0.34 1.0 Pass
#2 20.07 0.07 0.37 1.0 Pass
#3 20.02 0.02 0.36 1.0 Pass
#4 19.96 -0.04 0.41 1.0 Pass
#5 20.07 0.07 0.35 1.0 Pass
#6 20.10 0.10 0.33 1.0 Pass
#7 19.84 -0.16 ©0.37 1.0 Pass
#8 20.08 0.08 0.36 1.0 Pass
#9 20.09 0.09 0.34 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

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

uiEn Ainadey waTulal $rdn

DKSH Technology Limited
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Corr_Distribution & Max_Measurement Uncertainty
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Service Engineer
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e NSC-TISI-TIS 17025
Lalibration 0087
Equipment: Hot Air Oven Certificate No.: C31230315
Model: UF 55 Issued Date: 16 February 2023
Serial No.(or ID): B219.0142 ( WW-05-002 ) Job No.: KSPR2302593
Manufacturer: Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 2
Customer: C.E.M Technology (Thailand) Co., Ltd.
31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.
Environment Condition:. ~ Temperature: 26 °C + 1.2 *C
Humidity: 55 %RH % 54 %RH
Voltage: 226 VAC + 26 VAC
Calibration Place: C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )
219/43 Moo 12 Petchkasam Road,
Omnoi Krathum Baen, Samut Sakhon 74130 Thailand
Calibration By: Mr. Apiwit Chaosap
Calibration Date: 15 February 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220016
(QQX/

(Mr. Apiwit Chaosap)

Person in charge

(Mr. Udon Srichana)
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 85%. 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 DKSH Technology Limited.

uien Aiaadiay wATuTal i
DKSH Technology Limited

2533 DUUAYLIN WUIUAIN teRwTz TUud NFEMMLEWILAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh com/sclentific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31230315 Page: 2 of 4
#e
2T NHS
" :"- i :,
Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Pasition of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 ¥ 8 9

Definitions

Indicating Temperature. The average reading of indicating device which forms the integral part of the enclosure,

Measured Temperature. The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber,

Measured Stabilffy. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatiom. The difference of maximum and minimum measured temperatures throughout observation time.

visn Amadioy maTulal dain

DKSH Technology Limited
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Certificate No.: C31230315 Page: 3 of 4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
S T:;Arﬁ:?r:f:re Correction of UUC. Uncertainty
(°C) (°C) #*°C)
#1 104.08 0.08 0.39
#2 103.99 -0.01 0.39
#3 104.30 0.30 0.39
#4 104.24 0.24 0.39
#5 104.33 0.33 0.39
#6 104.22 0.22 0.39
#7 103.71 -0.29 0.39
#8 104.24 0.24 0.39
#9 104.36 0.36 0.39
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (£ °C)*
104.0 104.0 104.0 |104.08{103.99(104.30]104.24|104.33|104.22(103.71{104.24{104.36 0.39

Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) (°C) (x°C) (°C)
104.0 0.70 0.07 0.76

Note: * Maximum uncertainty of the each position

e Aoy wmaTulal d1ie
DKSH Technology Limited
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Without adjustment (Cont.)

&z DKSH

Certificate No.: C31230315
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
gt T:’nis:‘:lie Correction of UUC. Uncertainty

(°C) (°C) *°C)
#1 179.63 -0.37 0.46
#2 179.69 -0.31 0.45
#3 180.34 0.34 0.45
#4 180.23 0.23 0.45
#5 180.59 0.59 0.45
#6 180.23 0.23 0.45
#7 179.42 -0.58 0.48
#8 180.28 0.28 0.45
#9 180.67 0.67 0.46

Temperature Distribution

Page: 4 of 4

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£°C)*
180.0 180.0 180.0 |179.63|179.69|180.34]180.23|180.59{180.23|179.42|180.28|180.67 0.48

Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) *°C) (°C)
180.0 1.41 0.15 1.54
Note: * Maximum uncertainty of the each position
The End of Certificate

utin Alandey mATulal 41ie
DKSH Technology Limited
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Refer to Certificate No.: C31230315 Page: 1 of 2
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 correction of indication 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, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

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

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.
Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5%

PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.
[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as

guard band (w=r U).
7
L%/

 PFA - Probability of False Accept
(Mr. Udon Srichana)

Authorized signatory

Without adjustment
Desired Temperature : 104.0°C  Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. | Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (°C) (£°C)
#1 104.08 0.08 039 - 1.0 Pass
#2 103.99 -0.01 0.39 1.0 Pass
#3 104.30 0.30 0.39 1.0 Pass
#4 104.24 0.24 0.39 1.0 Pass
#5 104.33 0.33 0.39 1.0 Pass
#6 104.22 0.22 0.39 1.0 Pass
#7 103.71 -0.29 0.39 1.0 Pass
#8 104.24 0.24 0.39 1.0 Pass
#9 104.36 0.36 0.39 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

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

viin fisdoy mATuTal 47in

DKSH Technology Limited
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Refer to Certificate No.: C31230315 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 180.0°C  Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC.* | Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (£°C) (*°C)
#1 179.63 -0.37 0.46 2.0 Pass
#2 179.69 -0.31 0.45 2.0 Pass
#3 180.34 0.34 0.45 2.0 Pass
#4 180.23 0.23 0.45 2.0 Pass
#5 180.59 0.59 0.45 2.0 Pass
#6 180.23 0.23 0.45 2.0 Pass
#7 179.42 -0.58 0.48 2.0 Pass
#8 180.28 0.28 0.45 2.0 Pass
#9 180.67 0.67 0.46 2.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

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

uten Aoy maTulal difa
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Corr_Distribution & Max_Measurement Uncertainty
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Temperature Distribution @ 180.0°C
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Calibratech Co.,Ltd. |
C-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATICN 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
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Certificate No. : 66-420017-1 Page : 10f2
Submitted by : C.E.M Technology (Thailand) Co.,Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : pH Meter with clectrode
pH meter
Manufacturer : Thermo Scientific Model : VERSA STAR PRO
Range : N/A  pH Resolution : 0.01 pH
Serial No. : 12260 ID No. : WW-03-001
Electrode
Model : 9156BNWP Serial No. : VVI1-15843
Environment : On site calibration was carried out at the Laboratory C.E.M Technology (Thailand) Co.,Ltd.
Ambient Temperature :  (22.0t022.6)°C
Relative Humidity ; (55t058) %
Date of Received : I3 February 2023
Date of Calibration : 13 February 2023
Date of Issue : 18 February 2023
Calibrated by : Bunjerd Masri

Calibration Method :  1-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date ili

400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability

4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

6.986 61267169 857395 Il Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/AEC 17025

10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by : @ /
( Bunjerd Masri )
Supervisor

The Uncertainties are for a confidence probability of approximately 95% E&EE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. @_.

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 No. :

Result of Calibration :

UUC Condition As-Received :

Function :

Certificate of Calibration

66-420017-1

Good

Electrical measurement

pH meter

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

Page : 2 of 2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mV) (pH) (pH)|( mV) (mV) (+mV)
177.4800 4 4.00 177.4 0.1 0.12
4.7.10 0.0000 7 7.00 | 0.0 0.0 0.086
-177.4800 10 10.00 | -177.4 -0.1 0.12
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)
4.008 4.01 0.00 0.0097
4,7,10 6.986 7.00 -0.01 0.011
10.010 10.01 0.00 0.014
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%

AL-F0031-03
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Calibratech Co.,Ltd. s W e
7/106-7 Moo 2, Sukhapmchasan 3Rd, 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. : 66-400084-1 Page : 1 of 2

Submitted by : C.E.M Technology (Thailand) Co.,Ltd.
219/43 Moo. 12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Thermo Scientific Model : VERSA STAR PRO
Range : N/A °C Resolution : 0.1 “°C
Serial No. : 12260 ID No. : WW-03-001
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 6.5 mm. Length : 120 mm.
Serial No. : PT1-18812 ID No. : WW-03-001
Environment : On site calibration was carried out at the Laboratory C.E.M Technology (Thailand) Co.,Ltd
Ambient Temperature : (22.0t022.6) °C
Relative Humidity 3 (55 to 58) %
Line Voltage ; (224.5t0 226.0) VAC
Date of Received : 13 February 2023
Date of Calibration : 13 February 2023
Date of Issue : 18 February 2023
Calibrated by : Bunjerd Masri
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the dry-well calibrator 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
400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer
1D No. Cert. No. Due Date Traceability
400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)
Approved by : %/
( Bunjerd Masr1 )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% '
Elyel=

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

e calibe atwchca .

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. :

Result of Calibration :

UUC Condition As-Received :

66-400084-1

Without Adjustment

Good

Page : 2 of 2

Function : Temperature measurement
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) (20 C*G) (*e) (£°C)
120 25.004 25.0 0.0 0.19
mark

UUC : Unit Under Calibration

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 multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-00o -

AL-F0031-03



Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 ax: (662) 971-5300

Website: www.bangkokhighlab.com

E-mail: info@bangkokhighlab.com SR 1700

CALIBRATION 0366

CERTIFICATE OF CALIBRATION

Customer
Address
Instrument
Manufacture
Model

Serial Number

Environment

Received Date
Calibration Date
Issued Date
Calibrate Status
Calibration Area

Roomname

Calibrated By

Approved By

Effective Date: 26/08/2022

Certificate No S$2022/168
Page : 1/5
Order No 316/2022

C.E.M Technology (Thailand) Co., Ltd
219/43 Moo 12 Phet Kasem Rd., Omnoi, Krathum Baen, Chachoengsao 24000
UV/VIS spectrophotometer

MERCK

Prove100

1714112078

Temperature (26.6 - 26.4)°'C

Humidity (58 - 60) %RH

September 29, 2022

September 29, 2022

October 3, 2022

No Adjustment

Customer area

Laboratory Room of C.E.M Technology (Thailand) Co., Ltd

JEERAPAT
( Mr.Jeerapat Thaepphaisun )

Calibration znglneer

( Mr.Wanchai Meesiri)
Manager

F-SER-026 Rev.25




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Fax: (662)971-5300

Tel: (662) 971-5800

Website: www.bangkokhighlab.com

E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

1. Photometric Accuracy

CRMs: Neutral Density Glass Filters

1.1 Reading

1.2 Reading

1.3 Reading

1.4 Reading

Effective Date: 26/08/2022

Certificate No
Page

1 $2022/168
: 215

CRMs Serial Number: A404
Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
through Starna certificate report no. 108644

Spectral slit width : 4.00 nm
scale at 420.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4965 0.495 0.0015 0.0044
0.9630 0.960 0.0030 0.0038
2.0356 2.030 0.0056 0.0064
scale at 440.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4870 0.485 0.0020 0.0040
0.9433 0.942 0.0013 0.0040
1.9665 1.970 -0.0035 0.0064
scale at 465.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4535 0.454 -0.0005 0.0034
0.8780 0.879 -0.0010 0.0040
1.8424 1.840 0.0024 0.0060
scale at 546.1 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
0.0000 0.000 0.0000 0.0028
0.4706 0.469 0.0016 0.0028
0.9094 0.909 0.0004 0.0028
1.8755 1.875 0.0005 0.0064

F-SER-026 Rev.25




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Fax: (662)971-5300

Tel: (662) 971-5800

Website: www.bangkokhighlab.com

E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

1.5 Reading

1.6 Reading

Certificate No
Page

: $2022/168
1 35

scale at 590.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4887 0.489 -0.0003 0.0029
0.9464 0.945 0.0014 0.0029
1.9021 1.899 0.0031 0.0061
scale at 635.0 nm
Filter STDs (Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.4634 0.463 0.0004 0.0030
0.8992 0.896 0.0032 0.0031
1.7824 1.776 0.0064 0.0062

2. Photometric Accuracy

CRMs: Potassium Dichromate in Perchloric acid

CRMs Serial

Number: 15086

Spectral slit width : 4.00 nm

Blank Serial Number: 15178
Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 935a through Starna
certificate report no. 88921

Wavelength Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) (A) + (A)
235 0.0000 #N/A #N/A #N/A

0.7340 #N/A #N/A #N/A
257 0.0000 #N/A #N/A #N/A
0.8528 #N/A #N/A #N/A
313 0.0000 #N/A #N/A #N/A
0.2873 #N/A #N/A #N/A
350 0.0000 #N/A #N/A #N/A
0.6336 #N/A #N/A #N/A

Effective Date: 26/08/2022

F-SER-026 Rev.25




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025
CALIBRATION 0366

Certificate No : $2022/168
Page . 4/5

3. Wavelength Accuracy

Spectral slit width : 4.00 nm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: W184/H
Traceability: Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 108651

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) + (nm)
241.74 #N/A #N/A #N/A
279.44 #N/A #N/A #N/A
287.98 #N/A #N/A #N/A
334.10 333.3 0.80 0.12
361.00 360.2 0.80 0.12
418.61 418.2 0.41 0.12
453.63 452.6 1.03 0.12
460.05 459.4 0.65 0.12
536.66 536.0 0.66 0.12
637.98 637.4 0.58 0.12

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: W184/D
Traceability: Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 108652

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) % (nm)
585.29 584.8 0.49 0.12
684.49 683.6 0.89 0.12
740.18 739.2 0.98 0.12
748.48 747 4 1.08 0.12
807.03 806.1 0.93 0.12
879.27 878.5 0.77 0.12

Effective Date: 26/08/2022 F-SER-026 Rev.25




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025
CALIBRATION 0366

Certificate No : $S2022/168
Page : 5/5

4. *Stray Light
CRMs: Potassium Chloride aqueous solution
CRMs Serial Number: 5469 Blank Serial Number: 8745
Traceability: Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no. 88922

Spectral slit width : 4.00 nm

Wavelength Certificate Average Measured
(nm)
201.28 >2A S
201.28 <1%T ENA

5. *Spectral Resolution
CRMs: Toluene in Hexane
CRMs Serial Number: 8697 Blank Serial Number: 8716
Traceability: Traceable to toluene in hexane NIST SRM2034, through Starna certificate report no. 88923

Spectral slit width Abs Ratio
(nm)
0.5 #N/A
1.0 #N/A
15 #N/A
2.0 #N/A
3.0 #N/A

Note : * "Not TISI Accredited" in this certificate have been included for completeness

Remark: Calibrate Method
1.1 Photometric and Wavelength accuracy: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01
1.2 Stray light: Measuring the CRMs in both absorbance and transmittance unit at wavelength 201.23 nm. Base on
European Pharmacopoeia V.6.19.3 1984
1.3 Spectral resolution: Measuring the CRMs.The maximum absorbance values were read at closest to 268.7nm and
the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984
2. N/A = not available.
3. Uncertainty of Measurement: The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.
4. This result of calibration was found accurate as shown on date and place of calibration only.
5. This report will certify of calibrated equipment only.

- End of Report -

Effective Date: 26/08/2022 F-SER-026 Rev.25
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Equipment: Digital Thermometer with Sensor Certificate No.: C15230305
Model: TK 61 Issued Date: 16 February 2023
Serial No.: 1P181269184 Job No.: KSPR2302595
Manufacturer: KIMO ID No.: WW-06-002
Condition: In Condition Page: 10f 2

Customer: C.E.M Technology (Thailand) Co., Ltd.

31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.

Envionment Condition: Temperature: 22°C % b e

Humidity: S50%RH + 20 %RH
Voltage: 220 VAC % 10 %
Calibration Place: Thermo-Hygro Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Anat Karapitak

Calibration Date: 16 February 2023

The Method used: In house method, CAL-WI-19, by comparision with standard thermometer
Traceabillity: This certificate is traceable to the Intemational System of Unit maintained by

National Institute of Metrology Thailand Certificate No. TT-0111-21

<
™on

(Mr. Anat Karapitak) (Mr. Pramote Ramrong)

Person in charge Authorized signatory

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

The measurement uncerainty stated is the expanded uncertainty which is obtained from the standard uncertainty muitiplied by the
mwmumamumamtﬂ.uummmmnmnwd
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 DKSH Technology Limited.

1ihin Rimoniey maTulad dfin

DKSH Technology Limited

2533 puusfspddn uwr e n wanssTudd nELues 10260

2533 Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022



&= DKSH

Certificate No.: C15230305 Page: 2 of 2
Calibration Results:
Without Adjustment
Sensor Type: TC Type K Channel: T1
Diameter (mm) 2 Length (mm): - Immersion (mm): 110
Calibrate Point.("C) | STD. Reading (°C) | UUC. Reading (°C) |Correction of UUC (*C)| Uncertainty (+ °C)
20.0 20.0021 19.6 0.4021 0.26
104.0 104.0036 103.2 0.8036 0.58
150.0 150.0018 1498 0.2018 0.58
180.0 180.0039 179.9 0.1039 0.74
The End of Certificate
viin Rumianioy inaTuind dfin
DKSH Technology Limited

2533 ouudh usaneen e Taus npaumanuas 10280
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 T000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022



Without Adjustment

Correcti
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wafilueu: KSPR2302595

wilae3osfio; Digital Thermometer with Sensor qu: TK 61
wunuauatas: 1P181269184
n29d0u (Fu) n579F0Y (W)
16-Feb-2023 swunnsidn 16-Feb-2023 NN
Und | Lanh Unk | Lan
Genera/
O O | 1 &uld =] O Tifl
] | 2.  Adapter / Power supply 220/ 110 VAC m| m| i
< O 3.  m9oheu Main Switch = O
| O 4. nmaiwu Selector Key = O
= O 5. msusaua Display 1] O
& O 6. Battery = O
@ O | 7. dnmiuedes = !
= 0O 8. dnmSensor( In /Ex) = O
wouul ;
Mr. Anat Karapitak
Service Engineer
St

2533 puuAgtn WEHLNERIN uawseTaud npeonaiuas 10260
2533 Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +668 2639 T000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.



THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.. 0-2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.:  T1-2103001/23 Page | oftotal 4 pages

Customer C.E.M TECHNOLOGY (THAILAND) CO., LTD.
219/43 Moo 12, Petchkasem Road, Omnoi,
Krathumban, Samutsakorn 74130

Equipment Thermo Reactor
Manufacturer Merck Model TR420
Serial No. 19490640 ID No. WW-07-002
. Description Resolution of UUC : 1 °C

Environmental Conditions Ambient Temperature: 24.5°C

Relative Humidity: 41 %

Atmospheric Pressure: -
Calibration Location Laboratory
Received Date 21 March 2023
Calibration Date 21 March 2023
Date of Issue 22 March 2023
Condition of Artifacts Used conditions but can be calibrated

-
Checked by Approved by
Act as Technical Manager Representative of Managing Director

( ( Krisyosl K. ) (Sakda Y.) ( Dr. Ekachai Puttitwong )
( ( Patiphan K. ) (Onnapa P.)

( Nitiphong K. )
( Nonthachai K. )
( Noppol P.)

)

)

) (Pongsak H.)
) (KanungC.)
)

PN N SN SN S
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( Pramong P.)




THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, (-2757-8435; 0-2757-8496 Fax.. 0-2757-8507

Certificate No.: T1-2103001/23 Page 2 oftotal 4 pages

Reference Method :

- The calibration method used was CP-142 based on an in-house method.

- The temperature scale used was an 1TS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
o 34972A/ MY57010717/
Data Logger with Sensors 10-1308001/22 | Aug. 12,2023 THC
34901A MY:59004982

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.




THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507

Certificate No.: T1-2103001/23 Page 3 oftotal 4 pages

Measurement Results:

(L)
Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty
(°C) (°C) (°0) (°C) *°C) (x°C)
1 150 148.1 150 1.9 0.16
#2 150 148.1 150 19 0.15
#3 150 147.8 150 22 )
#4 150 1478 150 22 0.18
45 | 150 148.7 150 KC 0.13
- 46 | 150 148.5 . 150 1.5 02l i

#7 150 148.6 150 14 0.14
#8 | 150 149.5 150 0.5 0.18
#9 150 1485 | 150 1.5 0.13
#10 150 1490 | 150 1.0 0.15
#11 150 149.5 150 05 024
#12 150 148.7 150 1.3 015

(R)

s, UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty

(°C) (°C) (°C) (°C) (=°C) (x°C)

#1 150 1482 150 1.8 0.12

@2 150 1480 150 2.0 0.13
#3 | 150 148.5 150 -5 021
#4 150 149.0 150 | -0 0.18
45 150 1496 150 |  -04 0.16

‘‘‘‘‘ 46 150 1493 150 0.7 0.15
47 150 148.4 150 -1.6 0.8 gl
#8 150 | 1486 150 -1.4 0.15

49 150 148.4 150 -1.6 0.16

10 150 148.6 150 | -4 0.12

BT 149.2 150 08 0.12
#12 -1.5 0.12

‘ »_..'._\'-7



THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435,0-2757-8496 Fax.. 0-2757-8507

Certificate No.: T1-2103001/23 Page 4 oftotal 4 pages

Measurement Results (Cont.):

OO
OO0,
felorele)

OOOO
(clelele)

felorele)

Front View L Front View R

The above 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 -
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Calibratech Co.,Ltd. g TN
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Standard Buffer Solution

Material Lot No.
84 uS/em 7824

1413 pS/em 795891
12.88 mS/em 795893

Certificate of Calibration

66-430007-1 ' Page : 10f2

C.E.M Technology (Thailand) Co.,Ltd.

219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)

Digital Conductivity meter (Pocket)
Manufacturer : XS Instruments  Model : PC35

Serial No. : GB 0706/024 ID No. : WW-23-001

On site calibration was carried out at the Laboratory C.E.M Technology (Thailand) Co.,Ltd.
Ambient Temperature (22.0 t0 22.6)° C

Relative Humidity (55t058) %

13 February 2023

13 February 2023

18 February 2023

Bunjerd Masri

In-house method CAL-M4301 direct measurement by conductivity buffer solution

This certification is traceable to the International System of Units

Exp. Date Traceability

16 June 2025 National Institute of Standards and Technology (NIST), U.S.A., SR.M.

17 February 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
14 February 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

17

( Bunjerd Masri )

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

CE LI

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

AL-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

Certificate of Calibration

Certificate No. : 66-430007-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : Conductivity measurement

Before Adjustment

Standard
UUC Reading Correction Uncertainty ( +) Unit
Conductivity Solution
LA 116.4 -324 1.1 HS/ecm
1413 1576 -163 9.0 uS/em
12.88 15.27 -2.39 0.082 mS/cm

After Adjustment : at 84, 1413 puS/em 12.880, 80 mS/cm

Standard
UUC Reading Correction Uneertainty ( +) Unit
Conductivity Solution
84* 84.0 0.0 i uS/em
1413 1413 0 9.0 uS/em
12.88 12.8% 0.00 0.082 mS/em

Remark
UUC : Unit Under Calibration

* This parameter are out of accreditation's scope,

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 multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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THAI CALIBRATION SERVICES CO., LTD. U,
S

19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 m
Tel. 0-3439-7682-5 Fax: 0-3439-7687 NS

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com

CALIBRATION

NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE

Certificate No.S23031538

page 1 of 2
Customer : C.EM. TECHNOLOGY (THAILAND) CO., LTD.
31/8 Moo 13 Raikhing,
Samphran, Nakhornpathom 73210

Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 66S0828-1
Model : BSA224S5-CW Ambient temperature : (24.1 +£5.0)°C
Accuracy class : - Relative humidity : (47.5 + 10.0) %
Capacity : 220000 mg Received date : 03-Mar-2023
Resolution : 0.1 mg Date of calibration : 03-Mar-2023
Serial No. : 3139614148 Date of issue : 04-Mar-2023
ID No. : CI-01-003 Condition of the balance : Good working conditions
Place of calibration : viasia3aad
Calibration method

This instrument was calibrated according to the EURAMET Calibration Guide No. 18.
Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No. Due-date Density (kg/m’
I Standard weight set 1 mgto2kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight

This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC
accredited no. Calibration 0189.

Calibrated By : @ Approved By :

Teerawat Intanom Chonlatee Pongwatvisanon
Technician Approved Signatory

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.00/2 Jul 2018

No. 05234
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19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210
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page 2 of 2

The repeatability of indication

Nominal Value Standard Deviation of reading Maximum difference between
(mg) (mg) suscessive reading ( mg ) -
200000 0.04 0.1 5
The effect of eccentric application of a load on the indication (test load : 100000 mg)
.- Balance Reading
Position i
(mg)
Point 1 100000.0
Point 2 99999.9 m
Point 3 100000.0 1
Point 4 100000.0 W
Point 5 100000.0
Eccentric Value 0.1
The error of indication
Nominal Value V;:':;ﬁfii‘;i? Balance Reading Correction Uncertainty (+) k
(mg) (mg) (mg) (mg) (mg)
Unload 0.0 0.0 0.0 0.14 221
1000 1000.0 1000.0 0.0 0.14 2.20
2000 2000.0 2000.1 -0.1 0.14 2.20
5000 5000.0 5000.1 -0.1 0.14 2.18
10000 10000.0 10000.0 0.0 0.14 2:17
20000 20000.0 20000.0 0.0 0.15 2.14
50000 50000.0 50000.1 -0.1 0.15 2.11
100000 100000.0 99999 .8 +0.2 0.18 2.04
120000 120000.0 119999 8 +0.2 0.22 2.00
150000 150000.0 1499998 +0.2 0.24 2.00
200000 200000.0 199999.7 +0.3 0.27 2.00

Remark : Adjustment, Internal weight

Uncertainty of measurement

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

the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

—End--
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