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RECALIBRATION
DUE DATE:

June 28, 20

Calibration Certification Information
Cal. Date: June 28, 2021 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 753.6 mm Hg
Calibration Model #:  G25A Calibrator s/N: 11MX
Vol. Init Vol. Final Avol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1] 1 2 1 1.3910 3.3 2.00
2 3 4 1) 0.9890 6.4 4.00
3 5 6 1 0.8850 8.0] 5.00]
4 7 8 1 0.8430 9.0 5.50]
5 9 10| 1 0.6970 12.9 8.00)
Data T:
Pa Tstd
Vstd AH( Pstd )( Ta ) @ |JAH Ta/Pa)
(m3) (y-axis) Va (x-axis) (y-axis)
0.9906 1.4106 0.9956 0.7158 0.8878|
0.9865 1.9949 0.9915 1.0025 1.2555
0.9844| 2.2304 0.9894 1.1179 1.4037
0.9831 2.3393 0.9881 1.1721 1.4723
0.9779 2.8213 0.9829; 1.4102 1.7756
2.04215 m=
QSTD -0.04258 QA
1.00000
C
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime | Qa=|Va/ATime
For flow rate
& Pa_\( Tstd < :
Qstd= 1/m<< AH( 2 )( = )>rb> Qa= 1/m << AH(Ta/Pa)) b>
Standard Conditions
Tstd:[ 29815 e RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b:intercept

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

www.tisch-env.com
TOLL FREE: (877)263-7610
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Customer
Name
Address

10260

Unit Under Calibration Details
Measurement item Sound Level Meter

Manufacturer : LARSON DAVIS

Model 1 LxT2

Serial Number 0005405

D : UAE.EFM.041/2564
Resolution : 01 dB

Calibration Environment and Details
Temperature 1 23'eke
Humidity : 50 %RH 20 %RH
Barometric Pressure : 1013 hPa 10 hPa
Received Date : 31 January 2022
Calibrated Date 11 February 2022
Calibration Procedure

Location of Calibration : Lab Acoustic

Reference Standard

Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Certificate No : 22-ACT-101

Request No : Req-2022-0231

Microphone Class : 2
Microphone Model : 375A04
Microphone SN : 329360
Preamplifier Model : PRMLxT2C
Preamplifier S/N : 073800

Intrument Status : Used

In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %

Calibrated By : "

Mr. Noppadon Luangart

Calibration Officer

Approved By : e
Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 11 February 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
Airgas USA, LLC
630 United Drive

Durbam, NC 27713
Airgas.com

Part Number: ED4NI9SE15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021

Expiration Date:

Certfication performed in accordance with "EPA Traceability Prolocol for Assay and Cerliication of Gaseous
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require cormection for analy
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the us

Jun 21, 2024

mole/mole basis unless otherwise noted,

Calibration Standards (May 2012)" document EPA.
fical interference. This cylinder has a tota! analytical
e of this calibralion mixiure, All concentrations are on a

Do Nt Use This Cyinde below 19 peig i, 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45,94 PPM G1 +I-1.4% NIST Traceable 08/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/~1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021
NITROGEN Balance
R
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
Gmis 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025
The SRM, PRM or RGM noted above s only In reference {0 the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 8700 AHR0801333 SO2 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEOQ.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Certificate No 22-ACT-101
Request No Req-2022-0231
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 11385 113.9 +0.05 113.9 0.05 020 03

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 273 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 276 0.10
€ 213 0.10
z 332 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A C z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.1 0.1 0.50 20
1000 Hz 0.0 0.0 00 0.60 10
4000 Hz 02 02 02 0.60 3.0
8000 Hz -0.1 -0.1 0.0 0.70 5.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

22-ACT-101

Req-2022-0231

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A(dB) C(dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 20
125 Hz -0.1 0.0 0.0 15
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 02 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5
16000 Hz -0.1 -0.1 -0.1 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting. STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR
UUC Weighting (dB) (dB) (dB) (+dB)
A 114.00 114.0 0.0 02
114.00 114.0 0.0 02 02
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 02 0.1
Leq 114.00 114.0 0.0 0.1

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd
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7. Long Term Stability

Certificate No

Request No

22-ACT-101

Req-2022-0231

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (£dB) (+dB)
139.00 139 139.0 00 L1
13400 134 1340 00 11
129.00 129 129.0 00 L1
124.00 124 1240 00 L1
119.00 119 119.0 00 L1
114.00 114 1140 00 11
109.00 109 109.0 0.0 L1
104.00 104 1040 00 11
99.00 99 9.0 0.0 11
94.00 9% 93.9 -0.1 L1
89.00 89 88.9 0.1 L1
03

84.00 84 8.9 0.1 L1
79.00 79 789 0.1 L1
74.00 74 740 0.0 11
69.00 69 69.0 0.0 L1
64.00 64 64.1 (] L1
59.00 59 59.0 00 L1
54.00 54 540 00 L1
49.00 49 490 00 11
44.00 4 441 0l 11
39.00 39 393 03 11
38.00 38 384 04 L1

The results related only o the item calibrated. The

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO... LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BAN

TEL: (66)0-2116-5860-1

X: (66)0-2116-7140

HLI SAMUT PRAKAN PROVINCE 10540 THAILAND

rificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

22-ACT-101

Request No Req-2022-0231
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
439 436 -03 L1
37-139 03
114 114.0 0.0 11
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 1349 -0.1 1
Fast 2 118.0 1176 -04 +1.0,-2.5
025 109.0 108.8 -02 +1.5,-5.0
200 128.6 1285 -0.1 1
Slow 03
2 109.0 108.8 02 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,-2.5
025 100.0 1000 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (*dB)
Complete cycle 1374 1367 -0.70 3.0
Positive half cycle 136.4 1362 -0.20 02 20
Negative half cycle 1364 136.2 -0.20 20

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1
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Page: 6/6
Certificate No 22-ACT-101
Request No Req-2022-0231
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 1418
Negative one-half cycle 1419
Deviated -0.1 02 15
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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CONSULTANT COMPANY LMITED.

Tel. 0 2763 2828 Fax 0 2763 2800 ww

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

com E-mail:

ultant.com
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WTED ANALYST AND ENGIEERNG

United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

CONSULTANT COMPANY LIMITED.

Tel. 0 2763 2828 Fax 0 2763 2800 www.

.com E-mail: L ant.com

MULTI-POINT GAS TEST REPORT

Test Date : Mar 9,2022
Equipment : Hydrocarbon Analyzer Model :
Manufacturer:  HORIBA Serial Number :

| Standard Gas Concentration

_APHA-370
VUPVTC21

utor Detail
Sulphur Dioxide (SO2) % PPM  Manufacturer :
Nitric Oxide (NO) = PPM  Model : LR s A
Methane (CHa) 39.8 I PPM  Serial Number :
Carbon Monoxide (CO) 2 PPM
Cylinder No. : D!
Expiration Date : _Aug
S B point gas test data T
Reference Value (ppm) Analy(l:;ﬁl)splay Difference Error | Percent Error [% Error ]
Level 1 |zero 0.00 0.51 0.51 0.51 0.51
Level 2 [80.00% | 40.00 39.60 -0.40 -1.01 1.01
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.76
:Acceptable Limit + 5%
Mul Gas Test Chart |
50 T
go
30
g
s
| 20
]
& |
| 10 4
| \ |
| 0 51
| 9 Référence value (ppm) 20 —+— Analyzer Display 50

Q Calculate by
vty k7

UNITED ANALYST AND EN
CONSULTANT COMPAN

Page 1 of 1

United Analyst and Engineering Consultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT

‘
|
‘ TestDate  :Mar9,2022
i
L

MULTI-POINT GAS TEST REPORT

Equipment : _ Hydrocarbon Analyzer
Manufacturer:  HORIBA

Standard Gas Concentration

~__ Model:
Serial Number :

| Dilutor Detail
Sulphur Dioxide (SO2) 5 PPM Manufacturer :
Nitric Oxide (NO) - PPM  Model:
Methane (CHs) 398  PPM  Serial Number :
Carbon Monoxide (CO) ol PPM
Cylinder No. : D824432

Expiration Date :

ointgas testdata

APHA-370
SSGEJYB]

:Acceptable Limit + 5%

|

} Reference Value (ppm) Ana|v::|r,:l)splay Difference Error | Percent Error [% Error ]

| [Level 1_Tzero | 0.00 1.61 1.61 1.61 1.61
Level 2 [80.00% | 40.00 38.47 -1.53 -3.98 3.98
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.79

@
3

Multi-Point Gas Test Charll

S
|

/847

I

s Analyzer Display(ppm)
S

\

Réfdrence value (ppm) 20

—+— Analyzer Display |

Calculate by
S’ﬂ.c fos...

Page 1 of 1
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: Mar 9,2022

Equipment :
Manufacturer:  HORIBA

Hydrocarbon Analyzer

s

Model :

_ APHA-370

PDXEGXF7

Serial Number :

Standard Gas Concentration
Sulphur Dioxide (SO2) v
Nitric Oxide (NO) B
Methane (CHq)

Carbon Monoxide (CO) 2B
Cylinder No. :

Expiration Date :

Aug 4,2028

PPM
PPM
PPM
PPM

Manufacturer :
Model :
Serial Number :

| SEa M Edinf gas test data

Reference Value (ppm) Analy(z:;g;splay Difference Error | Percent Error [% Error ]
Level 1 |Zero | 0.00 1.44 1.44 1.44 1.44
Level 2 80.00% | 40.00 38.70 -1.30 -3.36 3.36
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.40
:Acceptable Limit + 5%
nt Gas Test Chart
50
|
go
£ / 870
g
B0 == S
| a
s % 1
| F- |
< | ‘
10 + T - — ‘
o 1A |
o RéfRrence value (ppm) 20 —+— Analyzer Display 50

Calcylate by
S'H'c 0

b B

b

pprove by
A (P b h
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United Analyst and Engineering Consultant Co., Ltd.
it Road,

UNITED ANALYST AND ENGREERNG
CONSULTAKT COMPANY LIMTED

Tel. 0 2763 2828 Fax 0 2763 2800 www.

g9, Bangkok 10260
com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Mar 21,2022
Equipment : ___ Model : APHA-370
Manufacturer : Serial Number : _VV2FY3R3 S |
Standard Gas Concentration Di il
Sulphur Dioxide (SO2) £ PPM  Manufacturer : i o R o e
Nitric Oxide (NO) s o PPM Model : ok RO %
| Methane (CHa) ¥ _ PPM  Serial Number : L &
( Carbon Monoxide (CO) A P PPM
Cylinder No. : P824432
Expiration Date : Aug 4,2028
s _ Multi-point gas test data _ B |
Reference Value (ppm) Analy::;"lz;splay Difference Error | Percent Error [% Error ]
Level 1 [Zero [ 0.00 1.27 1.27 1.27 127
Level 2 80.00% | 40.00 38.47 =158 -3.98 3.98
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.62 |
:Acceptable Limit + 5% |
nt Gas Test Chart
50
go
=3 8.47
g
B0
z
8o
g |
< | |
10 i 1
| / !
| . 7 | :
0 Réfirence value (ppm) 20 —— Analyzer Display 50
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhum: Bangchak,
Tel. 0 2763 2628 Fax 0 2763 2800 www.uaecon:

/A =" United Analyst and Engineering Consultant Co., Ltd.
f: 3 Soi Udomsuk 41, Sukhumvit
Tel. 0 2763 2628 Fax 0 2763 2800

Bangkok 10260

mail:

MULTI-POINT GAS TEST REPORT

| Test Date : Apr 4,2022 Test Date : Mar 21,2022
Equipment : Hydrocarbon Analyzer Model : APHA-370 g Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : T4FG19AN Manufacturer : HORIBA g Serial Number : HAMEHU5M
Standard Gas Concentration Dilutor Detail Standard Gas Con ion Dilutor Detail
Sulphur Dioxide (S02) ST PPM  Manufacturer : Sulphur Dioxide (SOz) = PPM Manufacturer :
| 5 :
‘ Nitric Oxide (NO) . PPM  Model: s Nitric Oxide (NO) = 4 PPM  Model :
| Methane (CHq) g PRET PPM  Serial Number : Methane (CHs) 39.8 PPM Serial Number : B S
| Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) = PPM
Cylinder No. : D824432 | Cylinder No. : D824432
Expiration Date : Aug 4,2028 ‘ Expiration Date :
Multi-point gas test data SRR s = R _ Multi-point gas test data.
Analyzer Displ . I
Reference Value (ppm) Y:p;m')s" Y | ifference Error | Percent Error|  [% Error ] Reference Value (ppm) “"a"'(’" D')s"'a" Difference Error | Percent Error |  [% Error ]
ppm
Level 1 |zero | 0.00 0.98 0.98 0.98 0.98 | |Level 1 |Zero [ 0.00 121 121 121 121
Level 2 [80.00% | 40.00 38.11 -1.89 -4.96 4.96 | |Level 2 |80.00% [ 40.00 3833 -1.67 -4.36 4.36
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.97 Remark : Measuring Range 50.00 ppm Average Difference (%) 2.78
:Acceptable Limit + 5% :Acceptable Limit + 5% -

Mult Gas Test Chart I

Gas Test Chart

@
g
@
g
—

T

S
S

- Analyzer Disglay(pp)
8

o Analgger Disglay(ppm)
8

3

°

E\

o

Réfdrence value (ppm) 20 —+— Analyzer Display 50 Référence value (pm) 20 —+— Analyzer Display 50

! |
< CaZulate by prove by < \ Calcylate by
o (' [Ty
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- Airgas Specialty Gases
B All'gas Airgas USA, LLC
> 6141 Easton Road
s N Bldg 1
an Air Liguide company o dville, PA 18
Plumsteadvile, PA 18949 THAI METEOROLOGICAL DEPARTMENT
: 4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
CERTIFIQARSOF - Calibration Certificate
Grade of Product: EPA Protocol
Part Number: EO03AI99E 15A006C Reference Number: 160-401908379-1
Cylinder Number: CC143232 Cylinder Volume: 144.0 CF o v »
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG Issued by : Calibration & Test Section : Meteorological Instruments Bureau
PGVP Number: A12020 Valve Outlet: 590
Gas Code: CH4,PPN,BALA Certification Date: ~ Oct 16, 2020 Date of Issue ~ 5April, 2022 Certification No. 185/22
Expiration Date: Oct 16, 2028
Certiication performed in “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA Page : 1 of 2

600/R-12/531, using the assay procedures lsted. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concenirations are on a
mole/mole basis unless otherwise noted.

e 200152 This Cylinder boloW 100 PRI 0, 07 IGRPRCE Object . Wind speed and wind direction
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C i C il Method Uncertainty Dates
METHANE 4000 PPM 4019 PPM G1 +1-1.0% NIST Traceable 10/16/2020 Manufacturer : LsI
PROPANE 4000 PPM 4008 PPM Gt +1-0.7% NIST Traceable 10/09/2020
AR Balance
CALIBRATION STANDARDS :
e Type ¢ Dato L E-LOG e e
Type LotID Cylinder No Concentration Uncertainty Expiration Date P alo Logger 305  wind speed and wind direction  DNA 821
NTRM 02010405 K010090 4976 PPM PROPANE/NITROGEN +1-0.6% Dec 02, 2021
NTRM 170608 CC160290 0.997 % METHANE/NITROGEN +1-0.4% Aug 22, 2023
ANALYTICAL EQUIPMENT Serial No. Dato Logger 20070023 wind speed and wind direction 20040188
Analytical Principle Last Multipoint Calibration D No. : No.17
MKS FTIR - CH4 - 000928781 FTIR Oct 14, 2020 & :
Nicolet 6700 APW1100391 C3H8 FTIR Sep 18, 2020 Customer United Analyst and Engineering Consultant Co.,Ltd.

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.865kg
GROSS WEIGHTS: 27.365kg

PO#: 5220003825

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1013.0 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE OR! IZATION

< L ol
K t\d'tﬁeriseﬁign?}’[érw:- \
Mr. Watcharapol Subwat . Pis

' i o
% Calibrated by : MWL Sifned : )
Approved for Release wnﬂ'ﬁlﬂﬂwwm 3 i
d Fromsut ¥ 3\ lférﬁhé Chic! [0
hanical Engi Qkh-tad‘i"’”
Mechanical Engineer .'I; ndal nj"ﬁg\byf




THAI METEOROLOGICAL DEPARTMENT

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

The Resultof Calibration

Certification No. 185/22

5April, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches [ inches | hPa m/sec misec
1.00 = = = 0.9 0.10
3.02 E 4 2 28 0.12
5.00 = = = 4.5 0.50
7.04 = » = 7.0 0.04
9.02 & = > 8.6 042
11.01 = = = 11.0 0.01
13.01 = . = 12.7 0.31
15.01 = & = 15.1 -0.09
17.02 = = 2 16.6 0.42
20.02 & = = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
/@5 HYF X;

e e\
Calibrated by : }\b} f ( o &\

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 186/22

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue ~ 5April, 2022 Certification No. 186/22
Page : 1 of 2
Object E Wind speed and wind direction
Manufacturer : LsI
Type § Dato Logger E-LOG 305 wind speed and wind direction DNA 821
Serial No. Dato Logger 20080020 wind speed and wind direction 20040192
ID No. : No.18
Customer ¢ United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE OWATION

5April, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure [ Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 e = o 1.0 0.00
3.02 = - - 29 0.12
5.00 = - - 4.6 0.40
7.04 = # # 7.0 0.04
9.02 - - = 8.6 0.42
11.01 = = = 11.0 0.01
13.01 < = = 127 0.31
15.01 = & = 15.1 -0.09
17.02 @ e = 16.6 0.42
20.02 - - = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
920 90
180 180
270 270

Calibrated by : 3\&;1 (’Fo(\

Mr. Watcharapol Subwat

Mechanical Engineer

o
Calibrated by : }\h Sigped : (# ori
Mr. Watcharapol Subwat Mr{Pigood Hromsut \

a ,?!

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 April, 2022 Certification No. 205/22
Page : 1 of 2
Object 4 iisesilensaadagaiianinen
Manufacturer : LSl
Type y Dato Logger E-LOG 305 wind speed and wind direction DNA 821
Thermoigrometers DMA875 Barometer DQA 801
Mfg Code 2 Dato Logger 20100019 wind speed and wind direction 20010220
Thermoigrometers 19100289 Barometer 20030057
Customer i United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1014.9 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
:HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.LS.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918!

STANDARD BAROMETER : Digital Barometer Vaisa ’Em
aI Barometer V: QQ y

|
Calibrated by : I'\k)kfh'\ Signed @
‘ .

Mr. Watcharapol Subwat Mr.(Pisood Promsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

The Result of Calibration Date of Issue 14 April, 2022 Certification No. 212/22
Wind Speed And Wind Direction Certification No. 205/22 Page : 1 of 2
12 April, 2022 Model DNA821 S/N 20010220 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Object : Wind speed and wind direction
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction
misec inches | inches | hPa misee misec Manufacturer : Sensor : YOUNG
1.00 s > - 1.0 0.00 Basic Datalogger 4 NRG
3.02 - - - 29 0.12 Type % Sensor : 05103-5 Basic Datalogger : LR20
5.00 = - = 45 0.50
ke G S & Lz Serial No. Sensor : 79468 Basic Datalogger : 30905375
9.02 % = = 8.5 0.52
11.02 - - =
108 022 Customer 5 United Analyst and Engineering Consultant Co.,Ltd.
13.01 = = e 12.5 i
22l 81 Soi Udomsuk 41, Sukhumvit Road,
15.01 » = i 14.8 0.21
Bangchak, Prakanong, Bangkok 10260.
17.02 # = = 16.5 0.52
20.02 = = = 19.8 0.22 o
Calibration Condition : Temperature 25.1 - C  Barometric Pressure 1013.1 hPa
Wind Aloft Plotting Board.
NATIONAL STANDARD WIND TUNNEL
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Thermal Anemometer 642 S/N 91563
WIND DIRETION TESTED WIND DIRECTION
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
0 0
% N.ILS.T. Test Reference Number 731/241460
90
180 : Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
270 Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : Nﬁsd‘m‘r‘)&

Mr. Watcharapol Subwat

Calibrated by : ‘-\\q Signgd :

Mechanical Engineer Mr. Watcharapol Subwat Mr. [Pisood Promsut
Mechanical Engineer

THAI METEOROLOGICAL DEPARTMEN.

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

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

The Result of Calibration

Certification No. o i .
eztiticationio; 21222 Issued by : Calibration & Test Section : Meteorological Instruments Bureau
14 April, 2022 )22 32
age 4 o2 Date of Issue 14 April, 2022 Certification No. 213/22
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER P; 1 of2
age : | of
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
misec inches | inches | hPa misec misec ; i ind directi
Object 3 Wind speed and wind direction
1.00 = = 2 0.81 0.19
3.02 5 = =) 2381 0.21
Manufacturer : Sensor : YOUNG
5.00 & = = 4.81 0.19
Basic Datalogger § NRG
7.04 = = £ 7.00 0.04
Type g Sensor : 05103-5 Basic Datalogger : LR20
9.02 = = = 9.00 0.02
11.01 = e & 11.00 0.01
Serial No. Sensor : 53235 Basic Datalogger : 309011880
13.01 = = = 13.00 0.01
15.01 = - Ll 15.06 -0.05
Customer k United Analyst and Engineering Consultant Co.,Ltd.
17.02 5 e = 17.00 0.02
81 Soi Udomsuk 41, Sukhumvit Road,
20.02 = = = 20.19 -0.17
Bangchak, Prakanong, Bangkok 10260.

Wind Aloft Plotting Board. o
Calibration Condition : Temperature 25.1 ~ C  Barometric Pressure 1013.5 hPa

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
NATIONAL STANDARD WIND TUNNEL
0 0

: Thermal Anemometer 642 S/N 91563
90.0 90

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
180.0 180

N.IL.S.T. Test Reference Number 731/241460

270.0

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : H&\%}mﬁroL Sigfled :
Mr. Watcharapol Subwat Mr| Pisoos msut

Mechanical Engineer

Calibrated by : NQ’\ L

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 213/22

14 April, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 g A & 0.90 0.10
3.02 # 2 B 2.91 0.11
5.00 - = E 4.84 0.16
7.04 5 = - 6.94 0.10
9.02 = = ) 8.82 0.20
11.01 = = - 1091 0.10
13.01 = 5 & 12.83 0.18
15.01 - = - 14.94 0.07
17.02 = . & 16.99 0.03
20.02 & = = 20.03 -0.01

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90.0 90
180.0 180
270.0

Calibrated by : \\\6\ ‘

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 214/22

14 April, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = e = . 090 0.10
3.02 = 5 " 3.00 0.02
5.00 = = = 498 0.02
7.04 = = = 7.02 0.02
9.02 = = = 8.94 0.08
11.01 & - = 10.98 0.03
13.01 - = = 12.96 0.05
15.01 = = - 15.00 0.01
17.02 = = = 17.04 -0.02
20.02 - = = 20.10 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90.0 91
180.0 182
270.0 271

Calibrated by : ; L

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 April, 2022 Certification No. 214/22

Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Sensor 4 YOUNG

Basic Datalogger 5 NRG
Type 3 Sensor : 05103-5 Basic Datalogger : LR20
Serial No. : Sensor : 79424 Basic Datalogger : 309019236
Customer 2 United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1013.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sens(')rr1206'?9586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : MO{\'Q](A\ Si

Mr. Watcharapol Subwat M. Pisood Promsut

Mechanical Engineer

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

TNNOVATIVE
7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. tnSveument So tve

s cereditaton Bourd
i SuTurfiv Suswmd $ie A C CRED I T E D

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

——— T
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LASORATORY

Page 10f2
Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 21-ACT-326

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Request No : Req-2021-0994

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : SVANTEK Range : 94, 114 dB/ 1000 Hz
Model : SV36 Intrument Status : - Used

Serial Number : 107224

ID : UAE.EFM.171/2564

Calibration Environment and Details

Temperature ((2342°C)
Humidity 1 (50 +20 %RH )
Barometric Pressure : (1013 £10.0 hPa)
Received Date : 22 July 2021

Calibration Date : 24 August 2021
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 21 January 2022

Traceability : This i provid ity of to national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : we Approved By :

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 24 August 2021

1
“The resuls related only o the item calibrated, The certificate shall not be reproduced except in ull, without writien approval of the ImmiEnvc 1 Meument Co_ Lid

st



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO..

LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVING

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

E 10540 THAILAND

ansi s
i BT Bugand ¥ A C CRE D I TE D
BN SO/EC 7025 3
CALIBRATION LABORATORY
Ry

Page2of 2

Certificate No : 21-ACT-326

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO... LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

wsi

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

v BuTuiv Suswgune e

ACCREDITED

——— T

CAUIBRATION LABORATORY
AC2961

Page:1/6.

Certificate of Calibration

Customer
Name. : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD,
Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement item : : Sound Level Meter

Microphone Class :

Certificate No : 22-ACT-248

Request No: Req-2022-0628

2

Request No : Req-2021-0994
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+£dB) | Class 1 (+dB)
94 dB /1000 Hz 94.08 0.08 = = 0.11 0.25
114 dB / 1000 Hz 114.13 0.13 = = 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without A Adj Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) [ Error (%) (= %) Class 1 (% %)
94 dB / 1000 Hz 999.96 0.004 = e 0.10 0.70
114 dB /1000 Hz 999.98 0.002 - - 0.10 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range ‘Without A A Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (= %)
94 dB /1000 Hz 0.43 = 0.40 25
114 dB / 1000 Hz 0.35 - 0.40 25

Note :

- Acceptance limit was IEC60942:2017 Class |

- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction

End of Calibration

Thie cesili celaed ool to the: p exceptin full,

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

~lonailaipite, .

o)

Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model 3 LxT2 Microphone S/N : 329362
Serial Number 0005344 Preamplifier Model : PRMLXT2C
D UAE.EFM.041/2563 Preamplifier SN : 071494
Resolution 0.1 dB Intrument Status : Used

Calibration Environment and Details
Temperature § B3 G
Humidity 0 %RH 20 %RH
Barometric Pressure : 1013 hPa 10 hPa
Received Date 23 March 2022
Calibrated Date + 1 April 2022
Calibration Procedure

Location of Calibration Lab Acoustic

In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

arfas

[Er T R ———

——— e
CALIBRATION LABORATORY
AC2961

Page:2/6

ACCREDITED

Certificate No 22-ACT-248
Request No Req-2022-0628
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (=dB)
1000 Hz 114.00 dB. 11385 137 015 1139 005 0.20 03

Note :

2. Self-generated noise, Microphone installed
UUC Setting

Mea INC g
T casured | UNCERTAINTY
UUC Weighting (dB) (+dB)

A 29.1 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 288 0.10
e 284 0.10
z 326 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A G z
+ dB) +dB)
STD Setting (dB) (dB) (dB) e o
125 Hz 00 01 0.1 050 20
1000 Hz 00 0.0 0.0 0.60 10
4000 Hz 02 02 02 0.60 3.0
8000 Hz 00 00 (] 0.70 5.0
The results related only to the item calibrated. t be reproduced full, without

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

worilaptey. ...

Reference Standard

Instrument Brand Model SN. Due calibration
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %.

Calibrated By : e
Mr. Noppadon Luangart
Calibration Officer

Approved By : D*{E]

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 1 April 2022

The results related only

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

e, ...

nsi o
ACCREDITED

whiin Butusil Buswgus 1fin
— T
‘CALIBRATION LABORATORY
Jresy

Page:3/6.

Certificate No 22-ACT-248

Request No Req-2022-0628

S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 02 0.1 -0.1 20
125 Hz 0.1 00 00 L5
250 Hz -0.1 00 00 L5
500 Hz 0.1 0.0 00 L5
1000 Hz 00 00 00 02 10
2000 Hz, 0.0 0.0 00 20
4000 Hz 00 00 0.0 30
8000 Hz 0.1 0.1 00 50
16000 Hz. -0.1 0.1 -0.1 +5,“INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uue ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 1140 00 02
G 114.00 1140 00 02 02
Z 114.00 1140 00 02
UUC Setting STD Measured Aceeptance
UNCERTAINTY
37139/ A REF uuc ERR Limit
UUC Time Respone (aB) (aB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 1140 0.0 02 [
Leg 11400 1140 00 ol

“The results related only to the item calibrated.

SR, ...,



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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Certificate No 22-ACT-248
Request No Req-2022-0628
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vue Limit
STD Setting (@B) (+dB) (+dB)
Initial 1140
Final 1140
Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF vue ERR Limit
STD dB (dB) (dB) (aB) (+dB) (+dB)
139.00 139 139.0 0.0 Ll
134 1340 0.0 L1
129 1290 00 11
124 1240 00 11
19 119.0 0.0 L1
114.00 14 114.0 0.0 1.1
109.00 109 1090 00 Ll
104.00 104 104.0 0.0 11
99.00 99 98.9 -0.1 L1
94.00 94 94.0 0.0 L1
89.00 89 89.0 00 Ll
03
84.00 84 840 00 Ll
79.00 79 9.0 00 11
74.00 74 740 00 L1
69.00 69 69.0 0.0 L1
64.00 64 64.0 0.0 11
59.00 59 590 00 1.1
54.00 54 540 0.0 11
49.00 49 490 00 5
44.00 44 4.1 0.1 1Ll
39.00 39 394 04 L1
38.00 38 385 05 11
1
The results related only to the . not be repr pt in full, without il ¥ ¢
wneslEain......
INNOVATIVE INSTRUMENT CALIBRATION LAB
7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. T
TEL: (66)0-2116-5860-1 FAX: (661021167140 e
Certificate No 20-ACT-248
Request No Req-2022-0628
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 1432
Negative one-half cycle 143.1
Deviated 01
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uue Limit
STD Setting (dB) (+dB) (+dB)
Initial 1380
Final 1380
Deviated 0.0 01 03
End of Certificate

:
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Certificate No 22-ACT-248

Request No Req-2022-0628
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
442 444 02 L1
37-139 03
114 114.0 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (aB) (dB) (+dB) (+£dB)
200 1350 1350 0.0 10
Fast 2 1180 17.7 03 +1.0,-2.5
025 109.0 1088 0.2 +1.5,-5.0
200 1286 1285 0.1 10
Slow 03
2 109.0 1089 0.1 +10,-5.0
200 129.0 129.1 0.1 10
SEL 2 109.0 109.1 +0.1 +10,-2.5
025 100.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (£dB) (£dB)
Complete cycle 137.4 136.7 -0.70 30
Positive half cycle 136.4 136.1 030 02 20
Negative half cycle 136.4 1362 020 20

‘The results related only to
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Certificate of Calibration

Customer
ame. UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-034
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0092
10260

Unit Under Calibration Details

Measurement item : Sound Level Meter Microphone Class : 2

Manufacturer : LARSON DAVIS Microphone Model : 375A04

Model : LxT2 Microphone S/N : 329361
Serial Number : 0005394 Preamplifier Model : PRMLxT2C
D : UAEEFM.031/2564 Preamplifier S/N : 073810
Resolution ¢ 01 dB Intrument Status : Used

Calibration Environment and Details
Temperature B'TE2C

Humidity : 50 %RH = 20 %RH
Barometric Pressure 1013 hPa % 10 hPa
Received Date 14 January 2022
Calibrated Date : 21 January 2022
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration + Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %,

Calibrated By : me

Mr. Noppadon Luangart

Approved By : ¥
Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor

Issue Date : 21 January 2022

Sue date 01/07/19

1
“The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appiﬁmmw u
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Certificate No 20-ACT-034 Certificate No ~ :  22-ACT-034
RequestNo  :  Req-2022-0092 Request No Req-2022-0092
1. Indication at the calibration check frequency
UUC Setting Noalial Before Adjust Adjust Kecaptaies S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY i nti _—
P - TG = = == . UUC Setting Deviation from various Frequency UNCERTAINTY Acceptance
e h o oo
Calibrator Setting (aB) (aB) (ar) (B) (@B) (+ap) (+dB) il Mot e o
STD Setti A (dB) C (@B
1000 Hz 114.00 dB 11385 1139 +0.05 139 005 0.20 03 — o b 2 fdh) Lo
63 Hz -02 0.1 0.0 20
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
125 Hz -0.1 00 0.0 15
250 Hz 0.1 00 0.0 15
2. Self-generated noise, Microphone installed 500 Hz 0.1 0.0 0.0 15
UUC Setting
Vhauredl, | RCRRIAIRTS 1000 Hz 00 00 0.0 02 10
FAST/37-139
2000 Hz 00 00 0.0 20
UUC Weightin (dB) (+dB)
i) 4000 Hz 00 00 0.0 30
A 218 0.10
8000 Hz -0.1 -0.1 0.0 3
3. Self-generated noise, Microphone replaced by the electrical input signal device 16000tz s il i 5 INR
UUC Setting
Measured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST/37-139 i
UUC Setting STD Measured Acceptance
UUC Weighting (dB) (+dB) UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
A 275 0.10 =
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
c 27.0 0.10
A 114.00 1140 0.0 02
z 318 0.10
€ 114.00 1140 0.0 02 02
4. Acoustic signal test of frequency weightings (Without Windscreen) = L0 il L i
Deviation from various Frequency Acceptance
UUC Setting UUC Setti STD . c
Weighting Respone curve Limit i Messurel Asseptance
FAST/37-139 T C Z 37-139/A REF uuc ERR Limit
. (+dB) (+dB)
STD Setting (dB) (dB) (dB) UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
125 He 00 0.1 00 0.50 20 Fast 114.00 1140 00 ol
1000 Hz 0.0 0.0 0.0 0.60 L0 Slow. 114.00 114.0 0.0 02 0.1
4000 Hz 02 03 02 0.60 30 Leg 114.00 1140 0.0 01
8000 Hz -03 0.3 03 0.70 50

] ]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appvtﬁm m The results related only to the item calibrated. The certificate shall not be reproduced except in ful, without written :ppxtﬁn’mm w u
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate No ~ :  22-ACT-034 Certificate No 22-ACT-034
RequestNo  :  Req-2022-0092 Request No Req-2022-0092

7. Long Term Stability

UUC Setting Measured Acceptance 9. Level linearity including the level range control
UNCERTAINTY UUC Setting STD Measured Acceptance
FAST/A/37-139 uue Limit g UNCERTAINTY !
" FAST/A REF uuc ERR
STD Setting (dB) (+dB) (+dB)
UUC Range (dB) (dB) (dB) (+dB)
Initial 114.0
428 43.0 02 L1
Final 114.0 37-139 03
114 114.0 0.0 Ll
Deviated 0.0
" P f 10. Tone burst response
8. Level linearity on the reference level range UUC Setting STD Anticipated Measured Acceptance
UUC Setting Anticipated Deviation Acceptance UNCERTAINTY
UNCERTAINTY A/37-139 Toneburst Ref uuc ERR Limit
FAST /A /37-139 REF uue ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
STD dB (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1
139.00 139 139.0 0.0 L1
Fast 2 1180 177 -03 +1.0,25
134.00 134 1340 0.0 L1
T 5 55D = i 025 109.0 108.8 -02 +1.5,-5.0
124.00 124 1240 00 Ll 20¢ 1286 1285 -0.1 1
Slow 03
119.00 119 1190 00 LI 2 109.0 108.9 -0.1 +1.0,-5.0
114,00 114 1140 00 LI 200 129.0 129.0 0.0 1
109.00 109 109.0 0.0 11 SEL 2 109.0 109.1 401
1R 1 149, b Wl 025 100.0 100.0 00 +15,50
99.00 9 99.0 0.0 L1
94.00 el 939 i <1 11. Peak C Sound level
89.00 89 859 0.1 LI UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
84.00 84 83.9 0.1 03 1l FAST/C/95-142 REF uuc ERR Limit
79.00 79 78.9 0.1 L1 STD Setting (dB) (dB) (dB) (+dB) (+dB)
s A B e bl Complete cycle 1374 1368 -0.60 30
69.00 6 69.0 0.0 11
Positive half cycle 1364 136.1 -0.30 02 20
64.00 64 639 0.1 LI
Negative half cycle 136.4 1362 020 20
59.00 59 59.0 0.0 LI
5400 54 540 0.0 L1
49.00 49 490 0.0 08
44.00 44 44.1 ol L1
39.00 39 393 03 11
38.00 38 383 03 L1
37.00 37 375 0.5 L1

1 1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written W’cﬁ“ﬁm%ﬁu The results related only to the item calibrated. The certficate shall not be reproduced except in full, without written apprl\ ﬁarﬁe ﬁxﬂﬂﬁdﬂ
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Certificate No 22-ACT-034 Certificate of Calibration

Request No Req-2022-0092 Castiiig
L2:0vetond i bation Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No: 22-ACT-247
UUC Setting Measured Acceptance
UNCERTAINTY Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok Request No: Req-2022-0627
FAST /A /37-139 uuc Limit
10260
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 141.7 Unit Under Calibration Details
Negative one-half cycle 141.8 Measurement item Sound Level Meter Microphone Class : 2
Deviated 0.1 02 15 Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model : LxT2 Microphone /N : 329355
e Serial Numbes : 0005395 Preamplifier Model : PRMLxT2C
13. High Level Stability FHE SRR R
UUC Setting — Aéitain D : UAE.EFM.0322564 Preamplifier SN : 073797
UNCERTAINTY ssoiufi :
BASTY A4 37-139 — _— Resolution : 01 dB Intrument Status : Used

STD Setting - (+aB) G Calibration Environment and Details

T oo Temperature i BIEEIC

: 50 %RH 20 %
= o Humidity 50 %RH 20 %RH
Barometric Pres 2 +
e T = s arometric Pressure 1013 hPa £ 10 hPa

Received Date : 23 March 2022

Calibrated Date : 1 April 2022

Calibration Procedure : In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
End of Certificate
Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand0l 131 18 October 2022

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor =2, providing a level of confidence approximately 95 %

Calibrated By : W Approved By :

Mr. Noppadon Luangart
Calibration Officer Calibration Engineer Supervisor

Issue Date : 1 April 2022

in full, without
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Certificate No 22-ACT-247
Request No Req-2022-0627
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (aB) (+dB) (+dB)
1000 Hz 114.00 dB. 11385 138 005 1139 0.05 020 03

Note : Absolute s

2. Self-generated noise, Microphone installed

UUC Setting

y Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 284 0.10

3. Self-generated noise, Microphone replaced

ty was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

by the electrical input signal device

UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (aB) (+dB)
A 2.1 0.10
@ 277 0.10
F 320 0.10

4. Acoustic signal test of frequency weightings

(Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A & Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 [l 0.1 050 20
1000 Hz. 00 00 00 0.60 L0
4000 Hz, 04 05 05 0.60 30
8000 Hz 02 [ 03 0.70 50
The results rlated only to the Dot ful,
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Certificate No

Request No

22-ACT-247

Req-2022-0627

S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 02 0.1 0.1 20
125 Hz 0.1 0.0 0.0 L5
250 Hz -0.1 0.0 0.0 15
500 Hz 0.1 0.0 0.0 L5
1000 Hz 0.0 0.0 0.0 02 10
2000 Hz 00 0.0 0.0 20
4000 Hz 00 00 0.0 30
8000 Hz 0.1 0.1 00 50
16000 Hz 0.1 0.1 0.1 +5,-INF.
6. Frequency and time at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uue ERR Limit
UUC Weighting (dB) (aB) (aB) (+dB) (+dB)
A 114.00 1140 0.0 02
c 114.00 1140 0.0 02 02
Z 114,00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (@B) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0l
Slow. 114.00 1140 00 02 0.1
Leg 114.00 1140 0.0 0.1

‘The results related only o the item calibrated. The certificate shall not be reproduced except in full, without written wmtﬁxh

Slairnn. ..



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

TNNOVATIVE

[EETT IR S——

Page:4/6

Certificate No 22-ACT-247

Request No Req-2022-0627
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Tnitial 1140
Final 1140
Deviated 00
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (aB) (dB) (aB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1
134.00 134 1340 0.0 L1
129.00 129 129.0 0.0 L1
12400 124 1240 00 11
119.00 119 119.0 0.0 L1
114.00 114 1140 0.0 11
109.00 109 109.0 0.0 11
104.00 104 1040 00 L1
99.00 » 99.0 0.0 L1
94.00 94 94.0 0.0 11
89.00 89 89.0 0.0 L1
03
84.00 84 84.0 0.0 L1
79.00 79 79.0 00 L1
74.00 74 74.0 0.0 L1
69.00 69 69.0 0.0 I |
64.00 64 64.0 0.0 L1
59.00 59 59.0 00 L1
54.00 54 54.0 0.0 L1
49.00 49 49.0 0.0 L1
44.00 44 a1 01 LI
39.00 39 393 03 L1
38.00 38 384 04 L1
1
‘The results related only L not in full, without [ the I v 0t C td
rstipatn. ...
INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND SR RS ls A £ KBS ER
TEL: (66)0-2116-5860-1 FAX: (66)0-21167140 e e
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Certificate No 22-ACT-247
Request No Req-2022-0627
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 1422
Negative one-half cycle 1422
Deviated 0.0 02 15
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (@B) (+dB) (+dB)
Tnitial 138.0
Final 1380
Deviated 0.0 0l 03
End of Certificate
The results related only to the it

1
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9. Level linearity including the level range control

CentificateNo ~ :  22-ACT-247

Request No Req-2022-0627

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
434 435 0.1 11
37139 03
114 1140 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (aB) (dB) (+dB) (+dB)
200 1350 1349 -0.1 L0
Fast 2 1180 1178 02
0.25 109.0 108.7 0.3
200 1286 1284 02 10
Slow 03
2 109.0 1088 02 +1.0,-5.0
200 129.0 129.0 0.0 10
SEL 2 109.0 109.1 +0.1
0.25 100.0 9.9 0.1
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (£dB) (+dB)
Complete cycle 1374 136.8 -0.60 30
Positive half cycle 1364 136.2 -0.20 02 20
Negative half cycle 1364 1362 020 20
“The results related only notbe
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 22-ACT-036
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No @ Req-2022-0095
10260
Unit Under Calibration Details
Measurement item Sound Level Meter Microphone Class : 2
Manufacturer LARSON DAVIS Microphone Model : 375A04
Model LxT2 Microphone /N : 328676
Serial Number 0005400 Preamplifier Model : PRMLxT2C
D UAE.EFM.037/2564 Preamplifier S/N : 073803
Resolution 0.1 dB Intrument Status : Used
Calibration Environment and Details
Temperature 23°C+2°C
Humidity 50 %RH % 20 %RH
Barometric Pressure 1013 hPa 10 hPa
Received Date 14 January 2022
Calibrated Date 21 January 2022
Calibration Procedure In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note
‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %.
Calibrated B me Approved By : M

Mr. Noppadon Luangart

Calibration Officer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 21 January 2022
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Certificate No ACT-036
Request No Req-2022-0095
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37139 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1139 +0.05 139 0.05 020 03

Note :

2. Self-generated noise, Microphone installed

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTE

UUC Setting

Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 290 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting

Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 288 0.10
e 282 0.10
z 329 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

. Model SV 35A, SN.58079

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A G z
e (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz -0.1 0.1 0.0 0.50 20
1000 Hz 00 0.0 0.0 0.60 10
4000 Hz 05 05 06 0.60 3.0
8000 Hz 04 04 05 0.70 50
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7. Long Term Stability

Certific:

Request No

ate No

Req-2022-0

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uue ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 00 LI
134.00 134 134.0 0.0 L1
129.00 129 1290 00 L1
124.00 124 1240 0.0 L1
119.00 19 119.0 0.0 L1
114.00 14 1140 0.0 L1
109.00 109 109.0 0.0 11
104.00 104 104.0 0.0 11
99.00 99 9.0 0.0 L1
94.00 94 939 0.1 L1
89.00 89 889 -0.1 LI
84.00 84 8.9 -0.1 03 L1
79.00 79 789 0.1 L1
74.00 7 739 0.1 Ll
69.00 69 69.0 00 11
64.00 2 6.9 0.1 L1
59.00 59 59.0 0.0 L1
5400 54 540 0.0 11
49.00 49 49.0 00 08
44.00 4“4 44.1 0l L1
39.00 39 393 03 L1
38.00 38 383 03 L1
37.00 37 375 05 11

22-ACT-036
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

22-ACT-036

Req-2022-0095

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.1 0.0 20
125 Hz 0.1 0.0 0.0 L5
250 Hz 0.1 0.0 0.0 15
500 Hz 0.1 0.0 0.0 15
1000 Hz 0.0 0.0 0.0 02 10
2000 Hz 00 0.0 00 20
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.1 0.0 0.0 L3
16000 Hz 0.1 0.1 0.0 +5, -INF.
6. Frequency and time at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 02
C 114.00 114.0 0.0 02 0.2
z 114.00 114.0 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 1140 0.0 0.1
Slow 114.00 114.0 0.0 02 0.1
Leg 114.00 114.0 0.0 01
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-036

Req-2022-0095

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
429 432 03 L1
37-139 03
114 114.0 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1
Fast 2 118.0 178 02
025 109.0 108.8 -02
200 1286 1285 -0.1 1
Slow 03
2 109.0 1088 0.2 410,50
200 129.0 1290 00 1
SEL 2 109.0 109.0 00
025 100.0 99.9 0.1
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (aB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.9 -0.50 30
Positive half cycle 1364 1362 020 02 20
Negative half cycle 136.4 136.2 020 20
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

e
NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No 22-ACT-036
Request No Req-2022-0095
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A /37-139 uue Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.1
Negative one-half cycle 1419
Deviated 02
13, High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03

End of Certificate

'
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Cert.No.: 21CH1607
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

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

2. Certified i : The results are to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Cert.No.: 21CH1607
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No.:

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/ ) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HA1F0002
UAE.EFM.200/2564(EFM.pH.08/64)
Used Item

18 November 2021

19 November 2021
2111-0736WSC-1

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Phrakhanong, Bangkok 10260

(25 + 255) °C
(50 = 15) %

In - house method :

- CP-CHS5 by direct measurement with standard

voltage calil and direct with
certified reference material (CRM)
- CP-CH8 by with dard

Warakorn Lerngagtrakul

Wl

Approved Signatory

25 November 2021

The Uncertainties are for a

probability of approxis 95%

“This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

slumunu

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
. Input (+mV) K
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HA1F0002 7.00 0.00 -0.2 7.02 0.058 2.00
7.00 0.00 0.2 7.02 0.058 2.00
10.00 -177.48 -177.8 10.01 0.058 2.00

wnms‘hin‘iﬂaﬂu

Cert.No.: 21CH1607
Page.: 30f3
Calibration Results
Function : pH Measurement
P g three buffers curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Reading | pH factor
(mVv) (t) k
pH Electrode 4.008 4.01 172 0.0071 2.00
S/N.: 991E0471 6.982 6.98 -4 0.011 2.00
6.982 6.98 -4 0.011 2.00
10.015 10.01 -181 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 991E0471
Dimension of probe;
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuct Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (c) (°c) (°c) (x°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

-00o-

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 22P802

Certificate of Calibration S

Equipment : U-Tube Manometer
Manifacter: Biryer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.031/2554

Condition As-Received: Used Item
Received Date: 03 March 2022

Calibration Date: 12 March 2022

Reference: 2203-0131WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2) °C
815Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15) %
Atmospheric Pressure: 1010 mbar
Procedure used:  The calibration was by direct method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0110-21 09 Aug 2022

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree PP Signatory : AJJ’A'oo/ lo
Issue Date : 14 March 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[/fAﬂapo\ Panurach

wnanslueun
B 0282415

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW248
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0007

ID No. : UAE.EFM.206/2564(EFM.DO.08/64)

Received Date : 18 November 2021

Test Date : 19 November 2021
Reference : 2111-0736WSC-7
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkbk 10260

Laboratory Condition : Temperature (25+5)°C
Humidity (50 & 20) %
In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Test Procedure :

Tested by : Walalak Sirithean

Approved by : M

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 25 November 2021

wnemslunugu

Result of calibrati Without
Function:- Pressure Measurement
Increasing Pressure

Scale Interval : 0.1 inHO( T

UUC Indication

Applied Pressure  High-port side ~ Low-port side AP
(inH0) (inH0) (inH0) (inH,0)
0.00 0.00 0.00 0.00
2.00 1.00 -0.92 1.92
4.00 2.00 -1.92 3.92
6.00 3.00 -2.92 5.92
8.00 4.02 -3.92 7.94
10.00 5.02 -4.94 9.96
12.00 6.04 -5.94 11.98
14.00 7.04 -6.94 13.98
16.00 8.06 -7.94 16.00
18.00 9.06 -8.94 18.00
20.00 10.08 -9.96 20.04
22.00 11.08 -10.96 22.04
24.00 12.10 -11.96 24.06
26.00 13.10 -12.96 26.06
28.00 14.10 -13.98 28.08
30.00 15.10 -14.98 30.08
32.00 16.12 -15.98 32.10
34.00 17.12 -16.98 34.10
35.50 17.98 -17.86 35.84

The uncertainty of measurement was + 0.11 inH,0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty m
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-00o-

2

Resulit : Dissolved Oxygen Meter Adjustment With Air 100 %

Cert.No.: 22P802
Page: 2 of 2

Range : 0 inH,O to 36 inH,O

he Fifth Estimate )

Error
(inH;0)
0.00
-0.08
-0.08
-0.08
-0.06
-0.04
0.02
0.02
0.00
0.00
0.04
0.04
0.06
0.06
0.08
0.08
0.10
0.10
0.34

ultiplied

* tbpo] R
wnaslumin
a 1099524

Cert.No.: 21TW248
Page.: 2 of 2

Dissolved Oxygen Probe No.: 9K1B0013
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.16 8.16 0.000

This report was certified only for the instrument we tested.lt is allowabls
the system efficiency, The environmental impact control and present to ol
Intend to use for advertising and referral purpose is prohibited.This repot
other in full,without written approval of the laboratory

-o0o-

e to use for study
rganization it may concerned
rt may not be reproduced
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CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
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Cert. No.: 21LM19
Page.: 1 of 2

Certificate of Calibration

Equipment : DO Meter with Sensor Cert. No.: 21LM19
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2111-0736WSC-8
Procedure Used :-
Calibration were using in-h pi CP-0TO01 ing to i with
Platinum i T (IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-80.

Condition of this result of calibration
Equipment : DO Meter with Sensor 1. Reference standard instrument:- )
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Horiba 1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : LAQUA-DO210 3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Serial No. : HE1D0007 Function : Temperature measurement.
This instrument was with sensor, S/N.: 9K1B0013
ID No. : UAE.EFM.206/2564(EFM.DO.08/64) -
C: uuc N Coverage
Point Depth Temperature Readin Error Uncertainty. Factor
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. LPoint Depth | Temperature Reading Lactor
3 Soi Udomsuk 41, Sukhumvit Road, (C) (mm ) () () () (£C) k
Bangchak, Phrakhanong, 25.0 60 25.001 25.0 -0.001 0.16 2.00
Bangkok 10260 30.0 60 30.000 30.0 0.000 0.16 2.00
y . 35.0 60 35.002 35.0 -0.002 0.16 2.00
Location : TPA On Site Calibration Laboratory
UUC* : Unit Under Calibration
Received Order : 18 November 2021 . . -
Calibrated Date : 26 November 2021 The refponed uncert.a{nty of measurement was based or’ a standardo uncertainty multiplied by a
Ambient Temperature : (26:10)°C coverage factor k, providing a level of confidence of approximately 95 %.
Relative Humidity : (50£30)% 000
AC Line Voltage : (220£22)V
Calibrated by : Malee Butkruea
Approved by : é&/
Approved Signatory
() Pomthippa Tameyakul
(/) Suwit Imjai
Issue Date : 2 December 2021
The Uncertainties are for a confidence probability of approximately 95%
‘This certificate may not be reproduced other than in full, except with the prior written . '
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
- )
sﬁﬂﬂ']'ihlﬂ']‘UQ&l onas lumnu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ~ §5=—"-%
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES w
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/@
TEL. 0-2717-3000-24 FAX. 0-2719-9484 i NSC-TISITIS17025
CALIBRATION 0008 G BipaE

Page: 20f 2

Certificate of Calibration Certifidets Noi.: 21R2503
Page: 10f 2

Result of Without
Function:- Absolute Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa( The Fifth Estimate )

Equipment : Aneroid Barometer
_ Increasing Pressure
Manufacturer: Barigo This arificateimay nolberegradused dther than "" full. [Applied Pressure (hPa) | 960.74 | 97153 | 98135 | 991.07 | 1000.85] 1010.74 | 1020.50 | 1030.18
SRES gt thisHbrT Hen ok oA e e ‘ UUC* Indication (hPa) 960.0 | 9700 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Model : - Corporate Services 3: Equipment Calibration and Testing Services
Error (hPa) “074 | 153 | 135 | 107 | 085 | 074 | -050 | -0.18
Serial No.: =
Decreasing Pressure
D No.: UAE ANV.153/2550 Applied Pressure (hPa) | 103012 1020.39 | 1010.65] 1000.74 | 990.89 | 981.24 | 971.35 | 96068
oo A Rat el e ety UUC* Indication (nPa) 1030.0 | 10200 | 1010.0 | 1000.0 | 990.0 | 980.0 | 9700 | 960.0
) Error (hPa) 012 | 030 | -065 | 074 | 089 | 124 | 1.35 | 068
Received Date: 20 July 2021
Calibration Date: 21 July 2021 The uncertainty of measurement was  0.30 hPa
* UUC = Unit Under Calibration
Reference: 2107-0570WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd. The reported uncertainty of measurement was based on a standard uncertainty multiplied
N = i i %.
Ambient Temperature: (28 & 2] °C by a coverage factor k = 2, providing a level of confidence of approximately 95 %

: : &

Rt B (50 %15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, .
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1009 mbar

Procedure used: The calibration was conducted by direct method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0053-21 08 Apr 2022

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.

4.This instrument was used clean air as pressure media.

5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : Altzpol P.
Issue Date: 22 July 2021 [ ] Phalinee Prabpaipal

[ ]Sura Suwannasri
[ Attapol Panurach

' ' pdfapol P
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S2%
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i‘a%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 'i/,l,?;\\‘\\g

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025

CALIBRATION 0008

Certificate of Calibration CeriificataiNe, ; 221768

Page: 10f2
Equipment : Dial Thermo-Hygrometer
ManitatifeE Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.130/2550

Condition As-Received: Used Item

Received Date: 30 March 2022

Calibration Date: 01 April 2022
to 05 April 2022
2203-1124WSC

Reference: Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 £ 3) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity function and 1 with standard

probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10203027 TH-0063-21 01 Jul 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

it

1/ Chakrit Waewanjua

Calibrated by : ~ Somchai Dumwor
Issue Date : 08 April 2022

Approved Signatory :

[ ]Pornthippa Tameyakul
[ 1Viporn Tantiyawutti

I.Sﬂﬂ'l'l‘lljﬂ'l‘l.lf]ll

Cert. No.: 22H768

Page.: 2 of 2
ibration:- Without Adjustment
Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 40.1 48 7.9 1.6
25.0 60.0 62 20 1.8
25.0 80.0 76 -4.0 2.0
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuc Uncertainty

Temperature Reading Error of Measurement
(°C) (°C) (°C) #°C)
20.02 20.0 -0.02 0.72
29.98 30.0 0.02 0.72
40.03 39.5 -0.53 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o00o-

Lai
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B 0285420
% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

vy Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com
r MULTI-POINT GAS TEST REPORT ;
| TestDate  :Oct 21,2021 |
|
el R e B -

Equipment : Gas Analyzer (NO2) _ Model : _42C s

Manufacturer: _Thermo Electron Corporation

Serial Number : 42C-0508011076

‘ Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SO2) i PPM  Manufacturer : Thermo Scientific

Nitric Oxide (NO) PPM  Model : TAbT e A
Methane (CHa) e PPM  Serial Number : 1180540071 |
Carbon Monoxide (CO) 10076500 i

Cylinder No. : CET9599 RS oA

i Expiration Date :

Jul 30,2022

Multi-point gas testdata

Reference Value (ppb) Analyz(:;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70 ‘
Level 2 20.00% 100. 101.6 1.60 1:57 1.57
Level 3 40.00% 200. 200.7 0.70 0.35 0.35
Level 4 60.00% 300. 3015 1.50 0.50 0.50 ‘
Level 5 0% 400. 400.9 0.90 5 0.22 0.22 |
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.67
:Acceptable Limit + 5% B ‘
Multi-Point Gas Test Chart |
o \ ‘ \ ] ‘
— 400 1 4009
B e
g
a0 o ‘
_g 250 ‘
5 200 ] ‘
5 150 |
RS |
‘ = 50 - A
‘ 0 | | | | | | | l
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display ‘
‘ ‘
Calculate by rove bvl |
2
/rrc e 4 i ‘
: , = 202 1
Page 1 of 1
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a 1104144
@@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, Bangkok 10260
e s comes Tel. 0 2763 2828 Fax 0 2763 2800 www. 77 -l R
MULTI-POINT GAS TEST REPORT ]
TestDate  :Oct 21,2021 |
Equipment : GasAnalyzer(NOz) ~ Model: A2GE e T e
‘ Manufacturer : Thermo Environmental Instruments  Serial Number : 42C-76412-383
‘ ]
‘ Standard Gas Concentration Dilutor Detail
| Sulphur Dioxide (SOz) 4475  PPM  Manufacturer: _Thermo Scientific |
; Nitric Oxide (NO) 45.35 PPM  Model : 1460 SRS
| Methane (CHa) E PPM  Serial Number : 1180540071
| Carbon Monoxide (CO) 1007
Cylinder No. : 1 CE159599785 4
Expiration Date : ~Jul 30,2022

Reference Value (ppb) Analy?i:’bn;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 09 0.90 0.90 0.90
Level 2 20.00% 100.0 101.0 1.00 0.99 0.99
Level 3 140.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 I@,OO% 400.0 401.0 1.00 0.25 0.25
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.56

:Acceptable Limit + 5%

pon Mult‘l-Pomt Gas Test Chart |

400 -

350 1
300
250 +——
200 e
150 1
100
50
| 0 !
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

—— Analyzer Display

Analyzer Display(ppb)

gEaIcuIaZ!e by
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% United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNTED ANALYST AND ENGINEERIG

Consuctant courany wires Tel. 0 2763 2828 Fax 0 2763 2800 www. om E-mail: t.com e Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: ¢ com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : July 19,2021 Test Date : Apr 19,2022
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : Thermo Scientific Serial Number : 1180540062 Manufacturer : Thermo Environmental Instruments Serial Number : 42C-78933-390
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.75 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.75 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i Nitric Oxide (NO) 45.35 PPM  Model : 146i
Methane (CHa) ’ PPM Serial Number 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 1007 Carbon Monoxide (CO) 1007
Cylinder No. : CC159599 Cylinder No. : CC159599
Expiration Date : Jul 30,2022 Expiration Date : Jul 30,2022
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) A"alyz(;:,:;smav Difference Error | Percent Error |  [% Error ] Reference Value (ppb) A"a'yl:m‘"'av Difference Error | Percent Error |  [% Error ]
Level 1 |Zero 0.0 1.0 1.00 1.00 1.00 Level 1 [zero 0.0 0.6 0.60 0.60 0.60
Level 2 [20.00% 100.0 101.3 1.30 1.28 1.28 Level 2 [20.00% 100.0 100.4 0.40 040 0.40
Level 3 [40.00% 200.0 201.2 1.20 0.60 0.60 Llevel 3 40.00% 200.0 200.7 0.70 035 0.35
Level 4  [60.00% 300.0 301.2 1.20 0.40 0.40 Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5__[80.00% 400.0 A1 L8 Ba7 8.3 Level 5__[80.00% 400.0 400.7 0.70 0.7 0.7
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.71 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.36

:Acceptable Limit + 5% :Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450 Multi-Point Gas Test Chart |
450

g = . s ‘
g T T T B E— 2 350 I -
= & |
. 223 [ 3 300 S TR
g
2 I & 250 — _
] - ] 2 200 - % ———
5 150 — ]
2 = 150 — 1 | i
£ 100 s B

50 g 100 - 604 — — ‘

0 50 i — T

0 50 100 150 200 250 300 350 400 450 0 +
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—_— Reference value (ppb)
—+— Analyzer - g
- ~—+— Analyzer Display
( Calculate by oprove by

Q‘z l’m'\ . K%

.,/.(4/...11/];../...2.&1
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ME\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Airgas Specialty Gases e soumn ants Tel. 0 2763 2828 Fax 0 2763 2800 www, com E-mail: com
IF gas Airgas USA, LLC
3 630 United Drive
an Alr Liquide company Durham, NC 27713
Airgas.com
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS TestDate  :Nov 30,2021 |
Grade of Product: EPA Protocol i
gar} Number: ED4NI9SE15A01D3 Reference Number: 122-402135167-1 | Equipment : Gas Analyzer (CO) z Model : 48i |
Cyinder Number;  EB0143262 Cylinder Volume: 1444 CF | Manufacturer:  Thermo Scientific Serial Number : 1201497733
aboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG | = Sl
PGVP Number: B22021 Valve Outlet: 860 e — — - - -
Gas Cade: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021 [ " ” S 1o
Expiration Date: Jun 21, 2024 | Standard Gas Concentration Dilutor Det: :
et L U 20 o
aoqmyeation performed n accordance vl “EPA Traceabilly Prolocol for Assay and Gerffcation of Gaseous Caliralon Standards (Way 2012 document EPA | Sulphur Dioxide (S02) 0 A MAGHRCEIGES ThemolScienfific, =
oS ot using Itg; assay g;ﬁne-:sltzn:‘igm}lczl Methodology does nat require carrection for analytical interference, This cylinder has a total analylical Nitric Oxide (NO) 4535 R PPM  Model : 146i

Thare are no significant impurities which affect the use of this calibration mixiure, Al concentrations are on a

‘moleimole basis unless otherwise noted. Methane (CHs) - PPM  Serial Number : 1180540071
Do Not Use This Cyinder below 19 peig i, 0.7 megapascals. Carbon M de (CO) SR PPM
arbon Monoxide
component ANALYTICAL RESULTS Cylinder No. : CC159599
ponent Requesbed' Actual Protocol Total Relative Assay i :
: Concentration  Concentration Method  Uncertainty Dates Expiration Date : Jul 30,2022
: :?r:m oxioe 45.00 PPM 45.96 PPM G1 +1-1.4% NIST Traceable 06/1472021, 06/21/2021 ' _ ) -
: e 45.00 PPM 45,94 PPM &1 +1-1.4% NIST Traceable 08/14/2021, 06/21/2021 Multi-point gas test data
; CARBO% %g)::gime :gg:u PPM 44.68 PPM G1 +/-1.0% NIST Traceable 0611472021, 06/21/2021
0 PPM 984.8 PPM G - 0.7% i
NITROGEN Balance +I-0-7% NIST Traceable 06/1412021 Reference Value (ppm) Analyzer | biccerence Error [Percent Error|  [% Error ]
Display (ppm)
CALIBRATION STANDARDS Level 1 |Zero 0.0 1.5 1.5 1.5 1.5
Type LotID Cylinder No Concentration Uncertainty Expiration Date Level 2 [20.00% 10.0 10.9 0.9 8.3 8.3
NTRM 20061120 CC708068  45.52 PPM NITRIG OXIDEINITROGEN Feb 02, 2025 level 3 140.00% 20.0 207 0.7 34 34
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020 Level 4 60.00% 30.0 ) L 8.8 =8
: ﬁ:ﬂ;ﬂ 4‘::;:?3535102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023 Level 5 80.00% 200 205 05 12 12
i 043 CC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
: . f ] Average Difference (% 3.64
NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN ~ +/-0.6% Nov 16, 2025 Remalk Heasihg Fange R - =
The SRM, PRM or RGM noted above s only In reference {0 the GMIS used in the assay and not part of the analysis. ' eRRme Lk 25%
ANALYTICAL EQUIPMENT Mul
Instrument/Make/Model Analytical Principle Last Multipoint Calibration 50
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021 B
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021 g 02 |
Nicolat 6700 AHR0801333 NO2 FTIR Jun 03, 2021 z T2 1
Nicolet 6700 AHR0801333 S02 FTIR Jun 03, 2021 & |
e a
Triad Data Available Upon Request g !
-
NOTES:PO #5221002807 | z °
GROSS WT: 28.40kg |
NET WT: 4.73kg | . 0 50
| Reference value (ppm)
‘ —e— Analyzer Display |

Cal(&ulate by
_,g(rr"o iy

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

|
ﬁle by

Approved for Release lﬂ ﬂﬂ'}&umuq;b
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% United Analyst and Engineering Consultant Co., Ltd. m@ United Analyst and Engineering Consultant So.,KLKt?‘;260
i i £ kh )
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ol — 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, arT? of .
st courmo ey Tel. 0 2763 2828 Fax 0 2763 2800 www. om E-mall: skcom Consueta cowany e Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT

| ;i MULTI-POINT GAS TEST REPORT
Test Date : July 19,2021 |

Test Date : Dec 21,2021
Equipment : Gas Analyzer (NO2) Model : 42i 5 Foa TSR AT ik SR 2 S -
Manufacturer : Thermo Scientific Serial Number : 1180540062 Equipment : _Gas Analyzer (CO) Model : 48i sl |
Manufacturer : Thermo Scientific 2 Serial Number : 1201778117
Standard Gas Concentration Dilutor Detail o N - - . S - S—
Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo Scientific | Standard Gas Concentration Dilutor Detail
Nitric Oxide (NO) 45.35 PPM  Model : 1461 Sulphur Dioxide (SOz2) 44.75 PPM  Manufacturer : Thermo Scientific
Methane (CHs) 3 PPM  Serial Number 1180540071 Nitric Oxide (NO) 45.35 PPM  Model : 1461570
Carbon Monoxide (CO) 1007 Methane (CHa) st ~_ PPM  Serial Number : 1180540071
Cyfinderhi. : GC159599 Carbon Monoxide (CO) 1007 PPM
Expiration Date : Jul 30,2022 Cylinder No. : CC159599
Jul 30,2022

Expiration Date :

Multi-point gas test data

i oint gas test data
Reference Value (ppb) A"a"”(‘“ :;‘P'a" Difference Error | Percent Error|  [% Error | i P _g

Level 1 Zero 0.0 I’1P0 1.00 1.00 1.00 Reference Value (ppm) Analy(z:;:)splay Difference Error | Percent Error [% Error ]
Level 2 [20.00% 100.0 1013 1.30 128 1.28 T T 00 09 0.9 0.9 0.9
Level 3 [40.00% 200.0 201.2 1.20 0.60 0.60 Tevel 2 |20.00% 100 1.2 12 107 10.7
Level 4 60.00% 300.0 301.2 1.20 0.40 0.40 Level 3 (40.00% 20.0 20.5 0.5 2.4 2.4
Level 5 [80.00% 400.0 4011 110 0.27 0.27 Level 4 J60.00% 300 305 0.5 16 1.6 |
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.71 Level 5 80.00% 30.0 40.7 0.7 153 1.7

“Acceptable Limit + 5% Remark : Measuring Range 50.0 ppm Average Difference (%) 3.48 |

:Acceptable Limit + 5%

50 Multi-Point Gas Test Chart | |

400 - 1 i A — | Mu t Gas Test Chart |

350 - 1 e | | 50
300
250

Analyzer Display(ppb)

Analyzer Display(ppm)

0 50 100 150 200 250 300 350 400 450 0
Reference value (ppb)

—+— Analyzer

Reference value (ppm) |

Q Calqulate by
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ME\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 0 2763 2828 Fax 0 2763 2800 www, com E-mail: m = Airgas Specialty Gases
. IF gas Airgas USA, LLC
o 630 United Drive
e - o— an AfrLiquide company Durham, NC 27713
[ MULTI-POINT GAS TEST REPORT Airgas.com
|
| Test Date : July 9,2021 C T
S—— e — 751 Grade of Product: EPA Protocol
Manufacturer:  Thermo Scientific Serial Number : 1182920008 Par} Number: ED4NI9SE15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
I’;aeb\j)';at‘\lary:b éi% Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
i ; ; umber: 21 Valve Outlet: 660
Standard Gas Concentration Dilutor Detail . alve Outlet:
=y ) A BB Manufach e Gas Code: CO.NO,NOX,S02,BALN Certification Date:  Jun 21, 2021
Sulphur Dioxide (SO2) h lanufacturer ermo Scientific Expiration Date: Jun 21, 2024
Nitric Oxide (NO) 45.35 PPM  Model : 1461 aggf‘a‘ﬁﬁ?:;aﬁ:;;m: i:sz:ordanc: wimljlipék lraﬁhillw(’yﬂﬁsmacl for dAssay and Certification of Gaseous Calibration Standards (May 2012)" document EPA.
- ) -12/531, y procedures listed, Analytical Mathodoloy trequi clion for analylical i ace. i i
Methane (CHz) PPM  Serial Number : 1180540071 uncerainty 35 stated below wilh a confdens evel f S5, Thet ara o Snfcant moupioe which e e uon o e ceyioenon P 88 3lota nclyical
Carbon Monoxide (CO) 1007 N mole/mole basis unless olherwise noted,
Cy|inder NG, CC159599 Do Not Use This Czhnder below 100 Esfi‘ ie 0.7 mezaEs{:af!_
Expiration Date : Jul 30,2022 Ce ANALYTI RESULTS
omponent Req\u!ste:l' Actual Protocol Total Relative Assay
[ Concentration Concentration Method Uncertainty Dates
Multi-point gas test data § NOX 45.00 PPM 45.96 PPM []] +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
S Do : NITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
Reference Value (ppb) y: PlaY | pitterence Error | Percent Error|  [% Error] { SULFUR DIOXIDE 45.00 PPM 44.68 PPM 61 +-1.0% NIST Traceable 0611412021, 06/21/2021
(ppb) CARBON MONOXIDE 1000 PPM 984.8 PPM Gt +-0.7% NIST Traceable 06/14/2021
Level 1 |Zero 0.0 19 1.90 1.90 1.90 NITROGEN Balance
.00 100.0 101 1.60 157 157
Level 2 [20.00% 6 CALIBRATION STANDARDS
Level 3 40.00% 200.0 201.7 1.70 0.84 0.84 T LotiD " .
Level 4 [60.00% 300.0 3014 140 0.46 0.46 202 = SlindorNo __ Goncentration Uncertainty _ Expiration Date
level 4 80.000; 200 =L = e 37 NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025
evel .00% . . . - . - PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020
Remark : Measuring Range 500.0 ppb Average Difference (%) 1.01 GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023
:Acceptable Limit + 5% : NTRM 16011043 coar32r7 48.02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
- NTRM 14060119 Coa34277 990.9 PPM CARBON MONOXIDE/NITROGEN Nov 15, 2025
Mult-Point Gas Test Chart The SRM. PRM or RGM nated above s only in reference 1o the GMIS used in the assay and not part of the analysis.
450
— 400 e - 4011 ANALYTICAL EQUIPMENT
g a0 | 1" Instrument/Make/Model Analytical Principle Last Multipoint Calibration
) . [ = | Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
. T Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
8 ol I B = Nicolst 6700 AHR0801333 NO2 FTIR Jun 03, 2021
B, s I Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
H
2 100 7 - —t | Triad Data Available Upon Request
Sg | NOTES:PO #5221002807
0 50 100 150 200 250 300 350 400 450 GROSS WT: 28.40kg

Reference value (ppb) NET WT: 4.73kg

/0/ v /7 ZOZ/ ; The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

—e— Analyzer Di

Cal¢ulate by
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CERT 30§2.01
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

IAE

- : .
Airgas Specialty Gases — .
' ﬁ“’ gas ‘Airgas US4, LLC o o res  Tel. 0 2763 2828 Fax 0 2763 2800 w om E-mail: tant.com
I 3 630 United Drive
an AlrLiguide company Durbam, NC 27713
rgascom

CERTIFICATE OF ANALYSIS ‘ MULTI-POINT GAS TEST REPORT
Grade of Product: EPA Protocol | TestDate  : Oct 14,2021

ga:'} i;lum'\l‘:er:b Eggr:‘lIQQE15AD1D3 Reference Number:  122-402135167-1 ‘

ylinder Number: 43262 Cylinder Volume: 144.4 CF | T . . i
Laboratory: 124 - Durham (SAP) - NC C¥Iinder Pressure: 2015 PSIG Equipment: Gas Anlyzer (CO) Model: 8
PGVP Number: B22021 Valve Outlet: 660 Manufacturer:  Thermo Scientific Serial Number : 1180540068
Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021 1 -

Expiration Date: Jun 21, 2024
Certiication performed in acoordance wilh *EPA Traceabilty Prolocol for Assay and Cerlfication of Gaseous Calibration Standards (May 2012 document EPA | Standard Gas Concentration Dilutor Detail

BOUIR-12/531, using the assay procedures listed, Analytical Methodology does not require correciion for analylical interference. This cylinder has a tofal analytical

uncertainty as stated below with a confidence level of 95%. There areno significant impurities which affect the use of this calibralion mixiure. Allconcentrations are on a | Stlphur Dioxide (S02) 270 PPM - Manufacturer : Ihesma SenuiG
‘mole/mole basis unless otherwise noted, : i
Do Not Use This Cyiinder below 100 psig, e 0.7 megapascals. ‘ Nitrie/9xide (NO) 45:35 i PP Moodlh a6
ANALYTICAL RESULTS | Methane (CHa) = 2 PPM  Serial Number : 1180540071
Component Requested Actual Protocol  Total Relative Assay | Carbon Monoxide (CO) 1007 PP
Concentration  Concentration Method Uncertainty Dates | Cylinder No. : CC159599
NOX 45.00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 067 | Expirati :
E 14/2021, 06/21/2021 | Expiration Date : Jul 30,2022
NITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1- 1.4% NIST Traceable 06/14/2021, 06/21/2021 L — =
SULFUR DIOXIDE 45.00 PPM 44.68 PPM &1 +-1.0% NIST Traceable 06/14/2021, 06/21/2021 T
CARBON MONOKIDE 1000 PP 984.8 PPM Gt +1-0.7% NIST Traceable 06/14/2021 MO polptigas test date
Balance
P Analyzer Display | _.
o
CALIBRATION STANDARDS Reference Value (ppm) (ppm) Difference Error | Percent Error [% Error ]
Type Lot ID Cylinder No Concentration Uncertainty Explration Date Level 1 Zero 0.0 04 0.4 0.4 0.4
’:;;M fggg; 120 ggggus;:e 39.&2 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025 Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8
.91 PPM NITROGEN DIOXIDE/AIR Feb 20, 2020 Level 3 [40.00% 200 207 07 34 3.4
GMIS 401423838102 CCS05581 4,348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023 Level 460, ogn/n 30.0 30.9 0.9 2.9 2.9
NTRM 16011043 CC478277  48.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17,2022 - e 200 208 08 20 20
NRa Jaoen o CC434277  990.9 PPM CARBON MONOXIDEINITROGEN  +-0.6% Nov 15, 2025 Level 5 __[80.00% r - ; i T ’
. PRM or RGM noted above is orly in reference {o the GMIS used in the assay and ot part of the analysis. Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5%
, ANALYTICAL EQUIPMENT
nstrument/Make/Model Analytical Principle Last Multipoint Calibration Mul nt Gas Test Chart
Nicolet 6700 AHROB01333 GO FTIR Jun 03, 2021
3 50
Nicolet 700 AHR0801333 NO FTIR Jun 03, 2021 £
Nicolet 5700 AHR0801333 NO2 FTIR Jun 03, 2021 g 108
Nicolet 6700 AHR0801333 502 FTIR Jun 03, 2021 z 9
—— s
Triad Data Available Upon Request | 8 7
NOTES:PO #5221002807 :
GROSS WT: 28.40kg | g g
NET WT: 4.73kg | R B
0 50
Reference value (ppm)

| [ —+— Analyzer Display
|
|

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

Calculate by
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Approved for Release
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 02763 2828 Fax 0 2763 2800 www.

INAE

UNITED ANALYST AND ENGIEERNG

(CONSULTANT COMPANY LIMITED com E-mail: m

Test Date : Apr 25,2022
MULTI-POINT GAS TEST REPORT
Equipment : Hydrocarbon Analyzer Model : APHA-370 Test Date : Oct 14,2021
Manufacturer : HORIBA Serial Number : GY21PTED
Equipment : Gas Analyzer (CO) i Model : 48i
Standard Gas Con rati Dilutor Detail Manufacturer:  Thermo SCIENTIFIC Serial Number : CM08140004
Sulphur Dioxide (SO2) 2. PPM Manufacturer :
itzic Oxle:(NG) - BEM  (Model Standard Gas Concentration Dilutor Detail
Mettiane;(CHa) B8 FEM.  Serial Number ; Sulphur Dioxide (S0z) ~44.75 PPM  Manufacturer : Thermo SCIENTIFIC
Carbon Monoxide (CO) 2 PPM . . ”
Cylinder No. : D824432 Nitric Oxide (NO) 45.35 PPM Mo(.:le\ : 146i
Expiration Date : Aug 4,2028 Methane (CHa) 7 PPM  Serial Number 1180540071
Carbon Monoxide (CO) 1007 PPM
TOTERoIE Tt oAt Cylinder No. : CC159599
ult-point gas test cata Expiration Date : Jul 30,2022
Reference Value (ppm) D_"I‘a""e' Difference Error [Percent Error|  [% Error ] - o -
isplay (ppm) Multi-point gas test data
Level 1 |Zero [ 0.00 1.23 1.23 1.23 1.23
Level 2 [80.00% [ 4000 39.11 083 228 2.28 Reference Value (ppm) Analyzer Display | 1o ence Error | Percent Error|  [% Error ]
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.75 (ppm)
‘Aecettable Linik 4 5% Level 1 [Zero 0.0 0.5 05 0.5 05
= Level 2 [20.00% 10.0 107 07 6.5 65
Level 3 40.00% 20.0 20.4 0.4 2.0 2.0
pui:Roint GasTes Chari Level 4 60.00% 30.0 30.5 0.5 1.6 1.6
50 Level 5 80.00% 40.0 40.9 0.9 2.2 2.2
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.57
. :Acceptable Limit + 5%
) T ——
2 9.11 t Gas Test Chart
20 50
a s
g | E 40.9
% ; £
z z g
10 | g 7
2
| E
o ETT ‘ 3 7
0 Réfdrence value (ppm) 20 L —+— Analyzer Display 50 0 : £ -

Reference value (ppm)

—e— Analyzer Display

& Cal?ulate by

?/‘HC Nat

\pprove by
horn h \ [}
< Calculate by pprove by
|
’ Ve gy Yr i Y

A g 0ck, 2oz
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r& }/“\(—J United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
e e AT 3 Soi Udomsuk 41, Sukhur I k. ., " 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

oo esnrvanes: T8I0 276318 onsulta Lo Cou uneo Tel. 0 2763 2828 Fax 0 2763 2800 www.uaecor com E-mal: com
MULTI-POINT GAS TEST REPORT
TestDate  :Mar 21,2022 MULTI-POINT GAS TEST REPORT
: %
Test Date : Nov 24,2021 |
Equipment : _ Hydrocarbon Analyzer Model : APHA-370 N |
Manufacturer : HORIBA Serial Number : GAL13KSE it Equipment : _Gas Analyzer (CO) ___ Model: 48i SO 1
| Manufacturer: Thermo Scientific ~__ Serial Number : 1200636465
— | o ﬂ
Standard Gas Concentration Dilutor Detai
Sulphur Dioxide (S02) = PPM  Manufacturer : Standard Gas Concentration Dilutor Detail |
Nitric Oxide (NO) & __ PPM Model: Sulphur Dioxide (S02) 44.75 : PPM  Manufacturer : Thermo Scientific
Methane (CHs) 39.8 PPM  Serial Number : Nitric Oxide (NO) 4535 L PPM  Model : i -1 R RN
galszf' MN""OX’dE (€0} s PPM Methane (CHq) 5 s PPM  Serial Number : 1180540071 :
et 2 Carbon Monoxide (CO) PPM
Expiration Date : ~ Aug 4,2028 Cylinder No. :
—— i Expiration Date : Jul 30,2022
| oA o Y 'Multi-point gas test data - N |
i [ : Multi-point gas test data |
Reference Value (ppm) Analy(z:;:)splay Difference Error | Percent Error | [% Error ] I - - -pointgastestcata
| [Level 1 [zero [ 0.00 112 1.12 1.12 1.12 Reference Value (ppm) Di:r::;y(z:;m) Difference Error |Percent Error| [% Error ]
| [Level 2 [80.00% [ 40.00 38.50 -1.50 -3.90 3.90 ] 7 T 2 T 55 o )
| Remark : Measuring Range 50.00 ppm Average Difference (%) 2.51 Level L . - - - - -
| :Acceptable Limit + 5% Level 2 20.00% 10.0 10.2 0.2 2.0 2.0 |
| — . S Level 3 |40.00% 20.0 20.3 03 L5 15 |
Level 4 160.00% 30.0 30.6 0.6 2.0 2.0 |
| T hart |
I olnt. e TestCha Level 5 |80.00% 40.0 40.8 0.8 2.0 2.0
| 50 - Remark : Measuring Range 50.0 ppm Average Difference (%) 1.65
i | :Acceptable Limit + 5%
| =
80 +—
I g Mull nt Gas Test Chart
| = | 8.50 | [ 5
%0 | =
| a 3 408
I & | £
1 H ‘ 5 0.6
< | a ]
i . — |
| | i | E 2
I 0 1 { <
| 0 Référence value (ppm) 20 ~—+— Analyzer Display 50 | 0 ' = .
| - |
Reference value (ppm)
( Calculate by
2 2e. Calculate by
2, N
/ ¢ '.;.}/| C
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ME United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

ST M R i
Consucrar coumon nes Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com
THE LINDE GROUP
Certificate Of Analysis
Special Gases Mixture MULTI-POINT GAS TEST REPORT i
Customer Details |
Name: Address Customer Ta TestDate  : Nov 24,2021 |
United Analyst & Engineering Co., Ltd 3 50i Udomsuk 41, Sukhumvit Rd., Bang ‘
Chak, Khet Phra khanong, Bangkok 10260 - |
oD R Equipment : Gas Analyzer (CO) Model : 48i
ertificate Details - N B e P R O g s
Number. 3384/20 Date of Issue: 4-Aug-2020 xpiry date 4-Aug-2028 Manufacturer:  Thermo Scientific  Serial Number: 1200636466
Material Details S e = |
production Order 90161442 Material Code 400400-AL-34  Cylinder N 3 - .
Gas content: 6.60 M’ Filling pressure: 137.0 bar Valve: | x a » |
Cylinder Owner. LINDE Cylinder Material: ___ Aluminum Cylinder Size 501 | Standard Gas Concentration Dilutor Detail
Laboratory Report ‘ Sulphur Dioxide (502) PPM  Manufacturer : Thermo Scientific
Analytical Result | aaies " e -
— nalppicatfess | Nitric Oxide (NO) PPM  Model : it 1+ R
t f oty Method of Analysis® s i
Companesl Concentration  AMvsisResult - Uncertainty” - Method of Analyss svbate | Methane (CHs) PPM  Serial Number : 1180540071
Methane 40.0 ppm 39.8 ppm + 1% elative (6)1-P8 AUg-2020 | . o |
In Air " o | Carbon Monoxide (CO) PPM |
| Cylinder No. : SERG
Expiration Date : Jul30,2022
Reference Standord used in Assay i boi = ®
-point gas te:
Reference Standard Cylinder number Concentration xpity date: - Miilti-jiolt o test dafati/ 5
Methane 25599956 49.290.39 ppm 0ct-2020 Analyzer Displa
In Nitrogen Reference Value (ppm) y(ppm) P1Y | pifference Error | Percent Error [% Error ]
|
| Level 1 Zero 0.0 1.0 1.0 1.0 1.0
Level 2 20.00% 10.0 10.4 0.4 3.8 3.8
Analytical Instruments used in Assay Level 3 40.00% 20.0 20.2 0.2 1.0 1.0
Instrument,/Make/Model Analytical Principle t Multipoint Calibration Level 4 60.00% 30.0 304 0.4 1.3 13
FTIR Spectrometers Nicolet iS50 FTIR-CHA 4-Aug-2020 Level 5 [80.00% 20.0 206 0.6 15 15
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.73
:Acceptable Limit + 5%
Recommend usage condition B .
Minimum utilization: 5% of actual content or before expire date whichever comes first. Multi-Point Gas Test Chanl
Storage condition: Keep in well ventilation and secure area. 50 |
Comments E ‘
When reordering, please quote the material number g 406
H
Note: ° .4
' basis, unless ohe The Assay oftisStandard has been peror &
accordance with he P Trceabilty Protocal EPA-600/R-12/531 forth Assoy andCetfcton ofGaseaus Clbaton Standardsusi - = /]
2. The eported expanded uncertainy is based on a standard uncertainly mulpled by a coverage fctor k-2, roviding  evelof confde oproximately 9 8
The méssutementaf s il s 1oceable o e S tiough the lence s standard whKh i aceale t Swis atonl Sandard £ T
other recognised national metrology instiutes 2 -
3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture An <
) Total Hydrocarbon Analyze,(6) Other - Specfed 0
0 50
Sukanya Parinyasoontorn
Page 101 Signatory for and on behalf of Linde (Thailand) Co, L1 ) Reference value (ppm)
This report shallnot be reproduced except i ull 78-002/7006
. o zer Display |
usan auh (Us:nrlne) Svin (mow) Linde (thailand) Public Company Limité!/ . 01 October 2019
015 UTIRSS 02/3 0] 14 CUAPASIA 6.5 RN 3 Mo 14, Bangs Trad K. 65 Road, Banghaew
oo oansUsms 10540 fnsur (66) 2338-6100  Insans (66) 2338-6333 Bangplee, Samutprakarn 11 el (66) 2338-610¢ Fax (66) 23386333
Tsovwioalnss: 105 1y 5 AULAIS BN GHBUNST 24180 Wellgrow Plant.: 105 Moo 5. T 8angsamak, A Bangpakong, Chachoengsao 24180
Insfuri (66) 38.570-479-93 Tnsans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323.
Calc late by Prove by
\/ by, L«
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
| Value (m/s) | Value (m/s)
1.1 0.1 .9-11 Pass
2.0 0.0 8-2.2 Pass
4.8 0.2 .7 = 5. Pass
. 7.0 0.0 .0 - 8. Pass
10.0 9.9 0.1 .5 - 10.5 Pass
20.0 20.2 0.2 9.0 - 21.0 Pass
Wind Direction
Measured [ Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 135 0 132-138 | Pass
225° 227 2 222-228 | Pass
315° 314 1 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric| Actual Deviation | Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: 62 v
Static pressure: 1022 kPa 1_:
Performed by: _j'”"” A

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City miﬁﬁﬁ'ﬁmmuqu

%

4

SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2112DT0102
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
| Value (m/s) | Value (m/s)
1.0 0.0 .9-11 Pass
2.0 0.0 8-2.2 Pass
4.9 0.1 .7 = 5. Pass
. 7.3 0.3 .0 - 8. Pass
10.0 9.9 0.1 .5 - 10.5 Pass
20.0 20.1 0.1 9.0 - 21.0 Pass
Wind Direction
Measured [ Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 134 1 132-138 | Pass
225° 224 1 222-228 | Pass
315° 314 1 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric| Actual Deviation | Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidit; 62 n
Static pressure: ___102.2 kPa J‘:
Performed by: _j'"“ v

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City miﬁﬁﬁ'ﬁmmuqu

[E@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, F Bangkok 10260
S —

e ey Tel. 0 2763 2828 Fax 0 2763 2800 www. m E-mail: com

s MULTI-POINT GAS TEST REPORT i

| Test Date : Nov 24,2021

Model : 48i

Equipment : Gas Analyzer (CO)

Manufacturer: _Thermo Scientific St __ Serial Number : 1200636467 G
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) PPM Manufacturer : Thermo Scienti
|
| Nitric Oxide (NO) PPM  Model : 146i
| Methane (CHs) ~ PPM  Serial Number: 1180540071 4
| Carbon Monoxide (CO) 5k PEM

Cylinder No. :
| Expiration Date :

_ Multi-point gas test data

| Analyzer . ”
Reference Value (ppm) Display (ppm) Difference Error [Percent Error| [% Error ]
Level 1 |Zero 0.0 13 13 1,3 13
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
| Level 3 40.00% 20.0 20.5 0.5 2.4 24
‘ Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
i Level 5 80.00% 40.0 40.9 0.9 2.2 2.2
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.95 |
|

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart |

| 50
£ 409
>
| = 0.7
2 05
g
3 7
<
0 3 1
0 50

Reference value (ppm) ‘

—e— Analyzer Display

Q‘ Calcflate b!y/

Page 1 of 1

Ly
@@E United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, it Road, F Bangkok 10260
e vevoee Tel, 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com
T ~ MULTI-POINT GAS TEST REPORT
Test Date : Nov 30,2021
|
P Bha Yt atp SO PR !
Equipment : Gas Analyzer (CO) 5% Model : _48i

‘ Manufacturer: _Thermo Scientific

n Dilutor Detail

Sulphur Dioxide (SO2) 44.75 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i i
Methane (CHa) P R PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 1007 7 PPM

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

s int gas test da i i
| Reference Value (ppm) Difference Error | Percent Error [% Error ]
| [Level T zero 0.0 09 0.9 0.9

Level 2 20.00% 10.0 0.2 20 2.0

Level 3 40.00% 20.0 0.4 2.0 2.0 |

Level 4 60.00% 300 0.6 2.0 2.0

Level 5 [80.00% 40.0 0.8 2.0 2.0

Remark : Measuring Range 50.0 ppm Average Difference (%) 1.75

:Acceptable Limit + 5%

—
| Multi-Point Gas Test Ch: rtl

Analyzer Display(ppm)

Reference value (ppm)

—o— Analyzer Display

X ]
g Calcylate by /%oﬁ by
Vgl N, - _ [Pipe
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

INNOVATIVE

Ui SuTusivl Buaguns S

—— T
CALIBRATION LABORATORY
AC2961

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SO SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

TNNOVATIVE

oarc

WAn SuTunil Suangums $in

CALIBRATION LABORATORY
AC-2961

Page:1/6 Page:2/6
" — Certificate N 2-ACT-
Certificate of Calibration Gt SR
Request No Req-2022-0230
Customer
1. Indication at the calibration check frequency
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-103 - N A
UUC Setting Nominal Before Adjust Adjust Acceptance

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No: Req-2022-0230 UNCERTAINTY .

FAST/A/37-139 Level vuc ERR vuc ERR Limit

10260

Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)

Unit Under Calibration Details 1000 Hz 114.00 dB 113.85 114.0 +0.15 1139 0.05 020 03

Measurement item : : Sound Level Meter

Manufacturer : LARSON DAVIS
Model : LxT2

Serial Number : 0005402

D UAE.EFM.038/2564
Resolution : 01 dB

Calibration Environment and Details
Temperature VLD

Humidity 50 %RH =20 %RH

©

Microphone Class :
Microphone Model : 375A04
Microphone S/N : 328668
Preamplifier Model : PRMLxT2C
Preamplifier SN : 071540

Intrument Status : Used

Note

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.1 0.10

3. Self-generated noise, Microphone replaced by the electrical

input signal device

UUC Setting
Barometric Pressure ¢ 1013 hPa 10 hPa Measured | UNCERTAINTY
FAST/37-139
Received Date 31 January 2022
UUC Weighting (dB) (+dB)
Calibrated Date : 11 February 2022
A 2.1 0.10
Calibration Procedure + In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
e 219 0.10
Location of Calibration : Lab Acoustic
z 344 0.10
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility 4. Acoustic signal test of frequency weightings (Without Windscreen)
Standard Microphone GRAS 40AN 188273 15 September 2022 £] Deviation from various Frequency Acceptance
el i e UUC Setting UNCERTAINTY
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI ing/REsponecurye Limit
: - FAST/37-139 A @ 7
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric (+dB) (+dB)
STD Setting (dB) (dB) (dB)
Not
o 125 Hz 00 0l 0.1 050 20
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence approximately 95 %, r— W 0l T ) v
4000 Hz 09 0.9 10 0.60 3.0
8000 Hz 07 07 08 0.70 5.0

Calibrated By : 4
Mr. Noppadon Luangart

Calibration Officer

ME
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

11 February 2022

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

M-T08-SLM-01 Rev.0 Issue date 01/07/1

z ALV

anst Boarc

wkiin BuTunfil Suanguma$1%8 A C CREDITED

CALIBRATION LABORATORY
2561

P
Page:3/6

Certificate No 22-ACT-103

Request No Req-2022-0230

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz 02 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 15
250 Hz -0.1 0.0 0.0 15
500 Hz -0.1 0.0 0.0 15
1000 Hz 0.0 0.0 0.0 02 10
2000 Hz 0.0 0.1 0.0 20
4000 Hz, 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 00 5.0
16000 Hz -0.1 -0.1 -0.1 +5,-INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 02
(63 114.00 1140 0.0 02 02
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 02 01
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
]

wnmslunugu

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

I.Sﬂﬁ'li‘lljﬂ'l'l.lﬂll
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CALIBRATION LABORATORY
AC-2961

Page:4/6

7. Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 00 11
134.00 134 1340 00 11
129.00 129 1290 00 11
124.00 124 1240 00 L
119.00 119 1190 00 11
114.00 114 1140 00 11
109.00 109 109.0 00 1
10400 104 1040 00 11
99.00 99 9.0 00 11
94.00 9% 940 00 11
89.00 89 89.0 00 11
03

84.00 84 840 00 11
79.00 79 790 00 11
74.00 74 740 00 1
69.00 69 69.0 00 L1
64.00 64 640 00 11
59.00 59 590 00 11
54.00 54 540 00 L1
49.00 49 490 00 L1
44.00 44 4.0 00 11
39.00 39 393 03 L1
38.00 38 383 03 11
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12. Overload indication
9. Level linearity including the level range control UUC Setting Measured Acceptance
UUC Setting STD Measured Acceptance FAST/A/37-139 e LNOERTATNE Limit
UNCERTAINTY B
FAST/A REF uuc ERR Limit STD Setting (dB) (+dB) (+dB)
UUC Range (dB) (dB) (aB) (+dB) (+dB) Positive one-half cycle 1422
TG 432 25 03 a5 L1 Negative one-half cycle 1423
i i (0 e Deviated -0.1 02 15
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance 13. High Level Stability
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit UUC Setting Measured Acceptance
N UNCERTAINTY
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB) FAST/A/37-139 uuc Limit
200 135.0 1350 0.0 10 STD Setting (dB) (+dB) (+dB)
Fast 2 118.0 117.7 03 410,25 Initial 138.0
025 109.0 108.7 03 +1.5,-5.0 Final 138.0
200 1286 1285 -0.1 10 Deviated 0.0 0.1 03
Slow 03
2 109.0 1089 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.0 0.0 g
End of Certificate
025 100.0 999 0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (£dB)
Complete cycle 137.4 136.7 -0.70 3.0
Positive half cycle 136.4 136.1 -030 02 20
Negative half cycle 136.4 136.2 -0.20 20
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