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Freg. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0261 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0272 4-Jan-22 4-Jul-22 6
Ambient n-Hexane GC-MSD RYG_EN0136 2-Feb-21 2-Aug-22 18
Ambient Toluene GC-MSD RYG_EN0136 2-Feb-21 2-Aug-22 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction | RYG_FS0545 14-Sep-21 15-Mar-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction| RYG_FS0544 15-Sep-21 15-Mar-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction| RYG_FS0531 14-Jul-21 12-Jan-23 18
Nolse Leq 24 hrs Sound Calibrator RYG_FS0213 24-Mar-21 24-Mar-22 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0026 21-Jan-22 21-Jan-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0027 10-Jan-22 10-Jan-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0029 21-Apr-21 21-Apr-22 12
Noise Leq 24 hrs Sound Level Meter RYG_F50301 13-5ep-21 13-Sep-22 12
Nolse Leq 8 hrs Sound Calibrator RYG_FS0496 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F50388 13-Sep-21 13-Sep-22 12
Nolse Leq 8 hrs Sound Level Meter RYG_FS0389 13-Sep-21 13-Sep-22 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0390 13-Sep-21 13-Sep-22 12
Heat Heat Stress Heat Stress Monitor RYG FS0223 28-Dec-21 28-Dec-22 12
Rayong Lab pH at 25 e pH meter RYG_EN0183 17-Mar-22 17-Mar-23 12
Rayong Lab Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab Total Dissolved Solids 180°C Hot Air Oven RYG_EN0OO10 5-May-21 3-Nov-22 18
Water Lab Toluene Gas Chromatography (MSD) BKK_EN0059 24-Dec-20 24-Jun-22 18
Water Lab n-Hexane Gas Chromatography (MSD) BKK_EN0059 24-Dec-20 24-Jun-22 18

alsglobal.com



ALS MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. 8G314J3K Equipment ID RYG_FS0264
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
— CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Error NOx %Emor NOx
ZERO 0.00 0.056 0.05 0.05 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 100.10 0.10 0.10
2 200.00 198.40 -1.60 -0.80 199.10 -0.90 -0.45
3 300.00 298.60 -1.40 -0.47 301.50 1.50 0.50
4 400.00 398.10 -1.90 -0.47 398.00 -2.00 -0.50
AVERAGE (%) -0.50 -0.05
400

- e
200 /
" —

(1] T T T T
0 100 200 300 400

—+—Ideal —s—Actual NO —=— Actual NOx

Calibrated By Approved By
( Mr.Jirawut Sakarn ) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

ALS Laboralory Group
FORM NO.:F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. SEEAWS3E Equipment ID RYG_FS0261
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
—— CALIBRATION RESULTS
oi
Ideal Actual NO Emor NO %Emor NO Actual NOx Ermor NOx %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.40 0.40 0.40
2 200.00 197.80 -2.20 -1.10 201.50 1.50 0.75
3 300.00 298.10 -1.90 -0.63 302.20 2.20 0.73
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.66 0.47
400 =
o /
200
100
0 : - - -
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—#—Ideal —#—ActualNO —@&— Actual NOx

Calibrated By Approved By
A
A7 ==l
(MrJirawut Sakam ) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

ALS Laboralory Group
FORM NO.: F 06-056 REVISION NO.: - [ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. TAV89544 Equipment ID RYG_FsSD272
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Error NOx %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.10 0.10 0.10
2 200.00 1988.60 -1.40 -070 199.00 -1.00 -0.50
3 300.00 298.70 -1.30 -0.43 300.50 0.50 017
4 400.00 398.00 -2.00 -0.50 398.70 -1.30 -0.33
AVERAGE (%) -0.50 0.09
400 -

300 /
200 /

T T T T
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—#—Ideal —e— Actual NO —=— Actual NOx

Calibrated By Approved By
(Mr.Jirawut Sakamn ) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laborafory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: RYG_EN0136
Organization Name: ALS Laboratory Group { Thailand ) Co Ltd.
Organization Location: Tambol Pluak Daeng, Amphoe Pluak Daeng, Rayong, 21140, Thailand
Date: February 2, 2021 11:38:25 AM
EQP Name: AgilenlRecommended , AgileniRecommended l REVIEW BY st
EQFP Revision: GC.02.50, GCMS.02.50 p %
DEY .ok
Overall Qualification Status: Pass APPROVE
Al vz
NEXT AL DATE o=

System Inspection and Basic Safety and Operation

Name: | 7890

Setpoint Status: :Pass

Inlet Pressure Accuracy

Name: :7890
Front SsL
Setpoint Status: :l;;s;‘ e e __‘
Setpoint Actual
Inlet Pressure: |25"D— Wm-‘[ps‘l [2571 71psi
lEisis s e el
Accuracy:

Agilent Recommended;

Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136

Page 1/12




© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpolnt Status: :E'_i;ss___ T I ""'"ﬁ'"'""‘;
Zone: iO;-e;-: o . i-”-—— T
‘SetpontActual
Temperature: 2 __i *
Accuracy: i T;‘C
Agilent Recommended: = 1 o | % setpointin K (80 )
<= ;1:0 E% selpoint in K { 1‘50 ’ _!‘C )
Data fc;r this setpoint was en!el:ed manually.
Reason: No Data Logging Software
Satpolntstatus: E’;;s- S - o - i 1
Zone: !_ T o o
Temperature:
Accuracy:
Agilent Recommended: E>= E-1 0 i % setpoint in K ( 1‘37777 } Lo
f<= 110 [%selpointinK (37 e )

Data for this setpoint was entered manually.

Reason: No Dala Logging Software

Overall GC Oven Temperature Accuracy Test Status

GC Oven Temperature Stability

Name:

Setpoint Status: JPass

Setpoint/Average
Temperature: ]
Slability:
Agilent Recommended:

Data for this setpoint was entered manually.

Reason: No Data Logging Software

Date:
System ID:

Fabruary 2, 2021 11:38:25 AM
RYG_EN0136

Page2/12

® 2020 by Agilent Technologies

Overall GC Oven Temperature Stability Test Status

Agilent CrossLab Compliance Services

'Pass !

Log Amp

Tested Combination1 Front SSL ! External sQ

Name: orsg T T T T
Setpoint Status:

Overall Log Amp Test Status

Tested Combination1

I External sQ

Name:
Setpoint Status: iPas; S . I :
Amu: iﬂbéé' lmz Drift After Five Minutes: RFPA Voltage:
e 4rs v
Agllent Recommended: Tand <= 100 _' 1 !
Overall RFPA Test Status
Pass
Tune El
Tested Combination1 Front SSL ! External sQ
Names: - e e

Setpoint Status:

Filament:

Setpoint Status:

Filament:

Overall Tune El Test Status

Pass
Date: February 2, 2021 11:38:25 AM
System ID: RYG_ENO0136

Page 3/12




@® 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Signal to Noise El

Tested Combination1 Front SsL ! External sQ
Name: 1‘5‘95{.-'1;5 R
Source: i o e A -

Setpoint Status:

Signal to Noise:

Agilent Recommended:

Source: -E_I- E_;lrazl;; —_" Filament: 2

Setpoint Status: iPass T

Signal to Noise:

Agilent Recommended:

This test's 0 commenl(s) and 1 deviation(s) are available in the Attachments section.

Overall Signal to Noise El Test Status

|Pass i
Date: February 2, 2021 11:38:25 AM
System ID: RYG_END136

Paged /12

® 2020 by Agilent Technologies

Instrument Details
Purpose

This section describes the as found system configuration.

Details

System
System 1D RYG_EN0136
Manufacturer Agilent Technologies
Name 7890

Tested Combination1

Agilent CrossLab Compliance Services

Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (uL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN16463238
Firmware Revision B.02.04.3
Component ID/Asset No. 081117000236
Qven Type Standard

Date: February 2, 2021 11:28:26 AM

System ID: RYG_EN0136

Page 5/12




© 2020 by Agilent Technologies
Inlet 1

Manufacturer

Name

Type

Location

Carrier Gas

Contral Type

Purged Inlet

Agilent Technologies

7830

SSL

Front

Helium

Eleclronic Pressure Control (EPC)

Yes

Agilent CrossLab Compliance Services

© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an eleclronic signature thal requires two dislinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. {Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Detector 1
Manufacturer Agilent Technologies Details
Name Mass Spectrometer Full Name of Signer: Eaknarin Puangsopa
e Mass Speciameler Logged On User Name: eaknarin_puangsopa@agilent.com
Signature Creation Date: February 2, 2021
Location External
Reason for Signature: Executed protocol and published this original version of document
Mass Speclrometer 1
Manufaclurer Agilent Technologies
Type sQ
Name 59778 = i
Regulatory Disclaimer
Serial Number Us1701M008
This document provides a protocol 1o verify and record instrument configuration and evidence of proper i It has been prep from our
Firmware Revision 5977 6.00.34 interpretation of applicable regulations as well as industry best practices. The documentis designed to provide an important component of a complete
High Vacuum Syslem Turbo Pump pli pack Validation d ds upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as 1o its sufficiency for any specific regulatory program.
Scouling Run Standard OFN Std
Component ID/Asset No. 081117000236
MS Ei Source 1 Wangiity
Manufaclurer Agilent Technalogies Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a parlicular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
Source Type El - Extractor furnishing, performance, or use of this material.
Number of filaments 2
Date: February 2, 2021 11:38:25 AM Date: February 2, 2021 11:38:25 AM
System ID: RYG_ENO136 System ID: RYG_EN0136

Page 6/12 Page7/12




© 2020 by Agilent Technologies Agilent CrossLab Compliance Services ©® 2020 by Agilent Technologies Agilent CrossLab Compliance Services
User Name: eaknarin_puangsopa System Id: RYG_ENG136 User Name: eaknarin_puangsopa System Id: RYG_ENO136
Hostname: ASRYGW7002 Print Date: February 2, 2021 127 AM Hostname: ASRYGW7002 Print Date: February 2, 2021 11:38:27 AN
ALS_US1701M008 Transaction log : ALS_US1701M008 Transaction log :
Time Transaction  Activity Type of Transaction Optional information Time Transaction  Activity Type of Transaction Optionai Information
State Performed State Parformad
February 1, 2021 12:00:51 Audit SessionCreated  Session None February 1, 2021 12:10:04 End System jon and Basic  Run Count:1
PM PM Safety and Operalion - 7890: -
February 1. 2021 1 1 S Conf i jon N Qualitative Tes! - No selpaints
ary 1, 2:00:5 tart fguration Sess| lone SR
PM
b {2021 1200:61 Audi Entitlement " . T — February 1, 2021 12:10:07 Stant Execution Inlat Pressure Accuracy - Front  None
SR : ' e e ks ng PM SSL: - Pressure Controlied Inlel
PM does not require an unlock -
-5:250 psi-L:<=1.2 psi
code
February 1, 2021 12:18:38 End Exacution Intet Pressure Accuracy - Front  Run Count : 1
1 2:08: i " " .
::ruary L2021 12:08:57  Audit EqpLoadad Session IEQP detasllsGLo]rpemary o N
lechnique [Gc] - .5:250psi-L:<=12psi
File path:
[ProtocolPacks/Go/Configurat February 1, 2021 12:19:42 Stard Execution GC Oven Temperature None
ionsi02.50/Gc.02.50.eqp], PM Accuracy - 7880: - Temperalure
EQP File Mame: :Oven-S:230.0°C-L:>=-10
[Ge.02.50.eqp], EQP Name: AND <= 1.0 % selpoint in K
[AgflentRecommended] .
EQP details for hyphenaled February 1, 2021 12:28:41 Start Exacution GC Oven Temperalure None
technique [GeMs) - PM Accuracy - T890: - Temperature
Fila path:  Oven - S: 100.0 c:I_--a: 1.0
[ProtocoiPacks/GeMs/Config AND <= 1.0 % selpoint in K
urationsi02.50/GeMs. 02.50.2 February 1, 2021 12:28:44  Start Execution GG Oven Temperature None
qp], EQP File Name: PM Accuracy - 7880: - Temperature
[GeMs.02.50.600). EQP - Oven - §:230.0°C- L >=-1.0
Name: AND <= 1.0 % selpaint in K
[AgilentRecommended]
February 1, 2021 12:29:32  Audil Data GC Qven Temperalure Manual Data Entry
February 1, 2021 12:09:02 End Configuration Session None PM Accuracy - 7890: - Temperalure
£ :Oven-5:2300°C-L:>=-1.0
February 1,2021 12:08:06  Start Qualfication  Session oa AHD &1 % delpalbine
L February 1, 2021 12:29:36 End Execution GC Oven Temperature Run Count : 1
February 1, 2021 12:08:07 Start Execulion System Inspection and Basic  None o dectiacy ~T090 - Tan g
PM Safety and Operation - 7890: - Clvan - 5i2300°C - L:.>=-‘|_ﬂ
Qualitative Test - No sefpoints AND <= 1.0 % setpointin K.
dasocisisd February 1, 2021 12:20:41 Start Exacution GC Oven Temperature None
PM Accuracy - 7890: - Temperalure
:Oven-5:100.0'C-L:>=-1.0
AND <= 1.0 % selpoint in K
Page1/5 Page2/5
Date: February 2, 2021 11:38:25 AM Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136 System ID: RYG_EN0136
Page 8/12 Page 9/12




© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System id: RYG_EN0136
Hostname: ASRYGWT002 Print Date: February 2, 2021 11:38:27 AM
ALS_US1701M008 Transaction log :
Time Transaction Activity Type of Transaction Opticnal Information
State Performed
February 1, 2021 12:37:42  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7880: - Temperature
:Oven - §; 100.0°C - L: >=-1.0
AND == 1.0 % selpoint in K
February 1, 2021 12:37:45 End Execution GC Oven Temperature. Run Count : 1
PM Accuracy - 7880: - Temperature
:Oven-5: 100.0°C- L: >=-1.0
AND <= 1.0 % setpoint in K
February 1, 2021 12:37:51 Slar Execution ‘GC Oven Temperature Stabiity None
PM - 7890: - Temperalure : Oven -
§:100.0°C- L:<=0.5°C
February 1, 2021 1:00:14  Audil Data ‘GC Oven Temperature Stablity Manual Data Entry
PM - 7880: - Temparature : Oven -
§:100.0°C-L:<=0.5°C
February 1, 2021 1.00:34  End Execution GC Oven Temperature Stability Run Count: 1
PM - 7880: - Temperature : Oven -
§:100.0°C-L: <=0.5°C
February 1, 2021 1:01:10  Audit AceClosed Session None
PM
February 2, 2021 0:04:47  Audit AceRestarted Session None
AM
February 2, 2021 9:04:48  Audit SessionReloaded Session None
AM
February 2, 20219:04:51  Slarl Qualification Session oQ
AM
February 2, 2021 9:05:09 Stan Execution Log Amp - 59778 SQ: - Source: None
AM El - Extractor
February 2, 2021 9:15:18  End Execution Log Amp - 58778 SQ: - Sowce: Run Count: 1
AM El - Extractor
Fabruary 2, 2021 8:15:21  Starl Execution RFPA - 50778 SQ: - Source: El None
AN - Extracior
Page3/5
Date: February 2, 2021 11:38:25 AM
System ID: RYG_ENO136
Page10/12

© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa
Hostname: ASRYGW7002

ALS_US1701M008 Transaction log :

System Id: RYG_EN0136
Print Date; February 2, 2021 11:38:27 AM

Time Transaction Activity Typa of Transaction Optional Information
Stata Parformad

February 2, 2021 9:33:28 End Execution RFPA - 59778 SQ: - Source: El Run Count: 1
AM - Extractor
February 2, 2021 9:33:30  Starl Execution Tune El - 59778 SQ: - Source: - None
AM El - Extractor Filament 1

{Quafitative - No setpoinls

associated)
February 2, 2021 9:35:22 End Qualification Session oa
AM
February 2, 2021 9:35:22  Slar Reporting Session None
AM
Fabruary 2. 2021 8:53:31  End Reporting Session None
AM
February 2, 2021 9:53:31  Start Qualification Session oa
AM
February 2, 2021 9:53:31  Start Execution Tune El - 58778 SQ: - Source: - Nana
AM El - Extraclor Filament 1

(Qualitative - No setpoints

associaled)
February 2, 2021 9:53:55  End Execution Tune El - 5077B SQ: - Scurce: - Run Count: 1
AM El - Extractor Filament 1

(Qualitative - No setpoints

associated)
February 2, 2021 9:53:57  Starl Execution Tune EI - 5977B 5Q: - Source: - None
AM El - Extraclor Filament 2

(Qualitative - No selpoints

associated)
February 2, 2021 €:54:15  End Qualification Session oQ
AN
Febmuary 2, 2021 9:54:15  Start Raporting Session None
AM
February 2, 2021 10:04.03 End Reporfing Session Nong
AM

Paged/5

Date:
System ID:

February 2, 2021 11:38:25 AM
RYG_ENO0136

Page 11712




® 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System ld: RYG_EN0136
Hostname: ASRYGW7002 Print Date: February 2, 2021 11:38:27 AM
ALS_US1701M008 Transaciion log :
Time Transaction  Activity Type of Transaction Optional Information
State Performed
February 2, 2021 10:04:03  Start Qualification Session oa
AM
February 2, 2021 10:04:03  Start Exacution Tune El - 59778 SQ: - Source: - None
AM El - Exiractor Fitament 2
{Qualitative - No setpoints
associated)
February 2, 2021 10:04:12  End Execulion Tune El - 59778 $Q: - Source: - Run Count: 1
AM El - Extractor Filament 2
{Qualitalive - No setpainis
‘associated)
February 2, 2021 10:04:14  Start Execution Signal to Noise El - Liguid None
AM Injection, Front SSL, SQ: -
Source: El - Extraclor using
Fllament 1 - L:>=1200
February 2, 2021 10:10:00 End Qualification Session oa
AM
February 2, 2021 10:10:00 Stan Reporiing Session None
AM
February 2, 2021 10:27:59 End Reporting Bassion Naona
AM
February 2, 2021 10:27:59 Start Qualification Session oa
AM
Fabruary 2, 2021 10.27:58 Star Execution Signal to Noise E| - Liquid None
AM Injection, Front SSL, SQ: -
Source: El- Exiractor using
Filament 1 - L: >= 1200
February 2, 2021 10:43:04 End Qualification Session oQ
AM
February 2, 2021 10:43:04 Starl Reporting Session None
AM
Page5/5
Date: February 2, 2021 11:38:25 AM
System ID: RYG_END136
Page12/12
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Measurement ltem

Manufacturer
Model/Type
Serial Number
10 No

Customer

Test Condilions

Test Conditions

Calibration Procedure

Traceability

Measurement Date
Issued Date

Catibrated by
Mr. So
O 1ttss Orstn

Thachatad

fowatufllays

63/14-15,67/36-36, Soi Pelchkasem7,7/1, Petchkasem Rd,

Walthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-B680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificate No: WS-0200202)
Page 1 of 2 pages

: Cup aremometer with data logger.

: Data logger: Novalynx.

: Cup znemometer: Novalynx.

Data logger 110-WS:2500-0

REVIEW BY

Cup snemomeler: WS- 02F

APPROVED BY ..

Data logger: AS816

1 Cup anemomeler: WSD-014

]
{ NEXT CAL. DATE ...

Data logger:

: Cup snemomster

ALS lsboratory greup (Thaillanc} co. (td

104 Fnatlhanakan 40, Pratthanakan Rd. Khwaang Suan Luang, Khet Suen Luang, Benghok 10250

Thailand.

Wind tunnel cross lest secion area 200 en’

: Aremometer frontal arca 100 om

Diameter of mounting pipe mm
Blockage ratio of lest object o1 8]
Alr lemperature 236 05 'C
Air preasure 10129 204 hPa
Relative air humidity 57.8 £3.5 %AH

Caltralicn waz cartied cut base or;

IEC 01400-12-1 ED.): 2005-Powsr Fedormance Messurements of
Turbi
MEASN

Slectricity  Producing  Wind

€T Anemometer Callo:

tion Procedure - Version 2: 2009;

This  calibratisn  docu:

sble 1o nstional stendard. Which reatze
measurements  sccording to tha internalional system of
Metrology Thailang (NIMT).

wnits (Sl through Nationai

: Sep 14, 2021.
: Sep 15, 2021,

o

) N
| % n/ 4

Approved Signalory: )3'3 /'Iy 4
N/’}\G - | Mr, Parinya Booncharosn

JIRANATE ASSOCIATES CO.LTD [

and Callbration Mensger

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FRCM THE LABORATORY.




J 63/14-16,67/356-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watlhapra, Bangkohyai,Bangkok 10600 Thailand.
NENIAE ARMMTATES St Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com
Continuation of Cerlilicate of Calibralion Number Cerlificate No: WS-02092021

Pege 2 of 2 Pages

Resull of calibration: Without agjustment [ with agustment
Calibration in the range of | - 16 m/s at a calitration interval of | m/s.

The resulls of calibration and assotiaied measurement uncertainties are reported in the tadle below.

Ve Reading Vi Reading Errar Uncertainty
m/s m/s (m/a) (%)
2045 20 on 24
4087 40 0.1 1.5
598 6.0 0.0 12
801 8.0 ao 084
1002 101 0.1 D67
1202 122 0.2 063
1400 142 02 04z
1590 162 02 07¢é
1400 152 02 04¢
1301 131 0.3 051
11.02 1. 0.1 066
Q02 20 0.0 065
700 7 [e]4] oeo
5122 5.1 0. 1.3
2578 30 0.0 1.9
1.023 L 2] ao 4.8

UUC™: Unkt Uncer Calforation
The reporied expsnded uncertainty is based on stancerd uncertsinly multiplied by e coverage faclor k=2 providing a level of
confidence of aporoximately 95%

Appendix 1: Instrumentations

NO Seneor Manufacturer | Model/Type Golibration Coriicatz Rezon Range
Date Number

1 Phol static TESTO ING. 06352148 Aug 07, 2021 MW-0034.21 5 - 30 m/e

2 Pracision Differentisl Presgure Metst Zogiab DPM2500 Aug 07, 2021 MW-D034-21 5 - 30 m/n

3 Alr velocity tranesucer {hot wire) TSI INC BaG5-12 Aug 08, 2021 MW-0035-21 0 5mhs

4 Temperature DSR-THP Maren 30, 2021 CL-027-64 3g - 70°C

5 Relaliva humidity Zoglab DSA-THP Mareh 30, 2021 RAH-03032021 0 - 100 %RH

& Atmospheric pressure Zoglah OSA-THP March 30, 2321 aP-01032021 §00 - 1100 hPa

7 Wind tunna| €850M NPI30D 0 - 50 Hz

***end of certificate of calibration®**

NAC

HIRANATE ASSOCIATES CO., LTD.

63/14-156,67/356-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkohyai,Bangkok 10600 Thailand.
' Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

BB OASSOCTVIZES €0 11

CERTIFICATE OF CALIBRATION

Cerlificate No: WD-02092021
Page 1 of 2 pages

Measurement ltem : Wind direclion sensor with data logger.

Manufacturer : Data logger Novalynx.
: Wind direction sensor: Novalynx.

Model/Type : Data logger 110-WS-25DL-D
1 Wind direction sensor: WS-02F

Serial Number : Data logger: ASB16
:'Wind direction sensor: WSD-016,

ID No : Data logger: -
: Wind direclicn sensor:

Customer : ALS laboratory group (Thailand) Co.Ltd.
104 Phatthanakan 40, Paalthanakan Rd,Khwaeng Suan Luang, Khet Suan Luang, Bangkos 10250

Thailand.

Environmental Condition;

The measurement was carriad out In an ambiznt tempersture of (23+3)°C, snd reistive humidily of (40+10)%

Measurement Method:

The wind direction sensor calibraton according lo comparison mathod with reference angle measurement elecironic theodolite and
line laser is used for axis control, The measurement were taken al 45" intervals in clochwise and counterclockwise

directions.
Note: The UUC was warmed up for 1 hour prior o the calibration being performed
Traceability:

Tne measurement resulis are traccable to the internstioral system of units (SI) through Certificate No: CCS563-07-0045,
Certificate Mo: KWS63/0044

Measurement Date : Sep 15, 2021,
Issued Date :'Sep 18, 2021
| 9@9@5 !
Performed by ]\1 A Apprmld Signatory-. /
i ( , |

[ k. Sorawit Thachalad
O Miss Orathai Wiwatwittaya

Ir. Pariny. ncaaroen.
JIRANATE ASSOCIATES CO., LTD. Mr. Parinya Booncharoe

Technical Support
and Calbration Manager

THS CEFTIFICATE REPORT MAY KOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITNG FROM THE LABORATORY.




63/14-15,67/36-36, Soi Petchkasem?7,7/1, Pelchkasem Rd,

NA Watthapra, Bangkokyai,Bangkok 10600 Thailand.
s e Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com
Conlinuation of Cerlificate of Calibration Number Cerlificate No: WD-02092021

Pages 2 of 2 pages

Resull of calibration: [ without adjustment & with adjusiment
Calibration in the range of O - 340 * at @ catbration interval of 45",

The results of calibration and sssociated measurement uncertainties are reported in table below.

Nominal Angle Standard Readin uuC* Readin e Uncerlaint

NO Turning Direction % g = g -ea 9 rfor . 7
() () [ ) +(7)
1 /360 360 359 -1 3.0
2 45 a5 44 =} 30
3 Q0 ©0 87 -3 3.0
4 135 138 133 -2 3o

Clockwise
5 180 180 180 0 3.0
[} 225 225 225 o 30
7 270 270 273 3 a0
8 315 35 nz 2 30
% 0/360 340 359 -1 30
10 45 45 44 =k 30
11 90 o0 87 -3 3.0
12 135 1386 132 -2 30
Counter Clochwise

13 180 180 180 0 3.0
14 225 225 225 (5] 30
15 270 270 273 3 30
18 315 315 317 2 30

UUC™: Unit Under Calibration The reported expsnded uncerlsinty is ased an standard uncertainty multipliad by & coverage fac-
tor k=2 providing 3 level of confidence of approximately $5%

**€nd of Cerlificate of Calibration**®

J

NAC |

*SATE ASSOCIATES €., LTD. |

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) D2-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CL-068-64

Page 1of 2
Equipment Name : Data Logger with Temperature
Sensor
Manufacturer : Novalynx
Model : 110-WS-25 DL-D
Serial No.: A5816
ID No. @ -
Customer Received date : 1 SEP 2021
Name : ALS laboratery group (thalland) Co..Ltd. Calibration date : 13 SEP 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 15 SEP 2021
Rd..Khwaeng Suan Luang. Khet Suan Luang.Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Modeal : STS-100 AS00, Temperature : (23+3)°C
Serial No. : 667682-09, Due date : 25 Mar 2022 Relative Humidity : (55+15)%
2.Digital Temperature Indicator Mode! : DT1-1000-A MK
Il. Serial No.: 671407-00591 Due date : 04 June 2022
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement resulls are traceable to the
calibration methed as WLCL-0Q1 according 1o international system of units (S through National
comparison methed with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number : TT-0036-21, Certificate number : ER-D032
temperature scale use was based on ITS-90. 21
O
| 1

i
Calibrated by .

2
NA( Approved Signatory: ...
" Mr. Sorawit Thachalad Mr. Parinya Booncharoen
& Miss Orathai Wiwatwittaya JIRANATE ASSOCIATES CO., LTD. | Technical Support

And Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM THE LASORATORY,




W,

J 63/14-15,67/35-36, Soi Pelchkasem7.7/1, Petchkasem Rd, si_\_-//\‘_’/"
Wi . I i kok Thailand. %

NAC althapra, BangkokyaiBangkok 10600 Thailand. "e/f‘\\‘;s'

3 NSC
el: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com o caupRATion 0367

Certificate No. : CL-068-64

Page 2 of 2
Result of Calibration - ¥ Without Adjustment [0 With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMP60 S/N : T2320595
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) (o] ("c) ('Q) (‘e
G0 20.050 19.6 0.4 0.080
60 24878 245 0.4 0.080
60 29.857 29.4 0.4 043
60 34.848 34.3 -0.5 0.080
80 39.842 393 05 0.080

UUC* : Unit Under Calibration
The reported expanded uncertainty is basad en standard unceitainty muitiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

NAC

NRANATE ASSOCIATES CO., LTD.

|

63/14-15,67/356-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
Walthapra, Bangkohkyai,Bangkok 10600 Thailand.
NAC .
VoA . Tel: (66) 02-86808124#13 Fax: (66) D2-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-02002021
Page 1 of 1 Pages

Measurement llem - Relative humidity with data logger.

Manufacturer : Date logger: Movalynx.

: Relative humidity sensor: Novalynx

Model/Type : Dsla logger: 110-wS-25 DL-D.
Relative humidity sensar: HMPSO.

Serial Number : Data logger: A5816.
: Relative humidity sensom: T2320595,

ID No : Data logger: -

: Relative humidity sensor. -,

Customer * ALS laboratery group (Thailand) co. itd.
104 Phatthans=an 40, Phatthanakan Rd, K

/aeng Suan Luang, Khet Suan Luang. Pangkok 10250
Thailand.

Environmental Condition;

The measurement was cafried out in an ambient temperature of (25+3)°C. and relative hum ty of (50+18)%.

Measurement Method:
The Relative humidity with data logger, Un" Undar Calibration (LIUC) was calbrated by comparison methad with the equidbrium of
ion CHCOOK: Paot

standard sslt sol

um Acetate. Mg{No,) Magnesium Nitrate, KCL: Fotassium Chioride to determine the errors.

Measurement Date : Sep 13, 2021
Issued Dale : Sep 15, 2021

Measuremenl Resulls:

The results of catibration are reporied in table balow,

Standard sali solution. Standard (%RH) UUC g Error
CH4COOK: Potassium Acetate 22.51 23.6 1.1
Mg(hos): Magnesium Nitrate 5289 531 0.2

¥Cl: Pctassium Chloride 8434 854 1.0

- O 7 )]

Performed by
O wmr. Scravit Thachslad JTRANATE ASSOCIATES CO., LTD, Mr, Parinya Booncharoen.
@ viss Orathai Wiwalwittaya Technical Support

and Calbration Manager

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTANED IN WRITING FROM THE LABORATORY.,




NAC

HANATEE Aasth 1 ATFS Tel:

Measurement ltem

Manufaclurer

Model/Type

Serial Number

ID No

Customer

Test Condilions

Tesl Conditions

Calibration Procedure

Traceability

Measurement Dale

lssued Date

Calibrated by
1 wrr. Sorawit Thechaing

O ks Oratral Winetwittays

63/14-15,67/356-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
(66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBBATION

Certificate No: W3-0109202]

Page | of 2 pages
: Cup anemometer with data logger.

- Data logger: Nova.ynx.

+ Cup enemometer: Novalynx.

: Dals logger: 110-WS-2500-0 REVIEWBY .

: Cup snemomeler: WS-02F

AFPROVED BY 27/e2n 07—

: Data logger: A5642
: WSD-015

= Cup anemometer.

NEXT CAL. DATE

Data logger: -

Cup anemometer: -

< ALS lzboratory group (Thalland) co, ltd
104 Phatthsnakan 40, Fhatthenakan Rd. Anweeng Suan Luang, Khet Suan Luang, Banghon 10250
Thailand

Wind tunnel cross test scction erea 200 ?

Anemometer frontsl area 109

Ciameter of mounting ¢ mm

Blackage ratio of test o o H

Air temperature 230 08 °C

Air presaure 10128 1G4 nPz
. Relstive air humidty 504 +3.5 %HRH

Calitration was carriec oul base on,
IEC 51400-12-1 €D.1: 2005-Power Performance Massuréments of Blectricty Producing ‘Wing
Turbines:

MEASNET Anemometer Calibration Pracedurs - Version 2 2009:

This. cabbraion dogumsnts the tracesble to  nations| standard, Wnich realize the onit of
meaauremerls according to the internstional system of unite {81) through National Insitce of
Metrology Thailang (NIT).

: Bep 14,2021,
: Sep 15, 2C2).

| £
\
Approved Sigriatory: "E’j} }U

Mr. Parinyg Boongharoer

TecHnical Support

and Calibretion Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM [HE LABORATORY,

63/14-16,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd,
MC Walthapra, Bangkokyai,Bangkok 10600 Thailand.
NIRE SPscAnEN LT Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranalee.com

Continuation of Cerlificate of Calibralion Number Cerlificate No: WS-010%2021

Page 2 of 2 Pages

Result of catibration: ] without acjustment O with agjusiment
Celibration in the range of | - 14 m/e at a calibratior intervel of 1 m/s.

The resulls of calbration and aszociated measurement unceriainties are reporled in the table below.

Yo Reading Vius Reading Error Uncertainly
m/s m/s (m/s) (%)
2038 20 00 24
4.055 LR 00 1.2
6.00 6.0 20 1.08
799 8.0 00 o072
1001 101 Q.1 .70
1201 12.2 02 081
1399 143 0.3 0.58
1508 163 0.3 0.42
1400 153 03 048
1300 132 o2 051
11.01 1.1 o1 041
8.00 2.0 00 076
690 70 an ge7
5092 50 0.1 1.1
2992 30 ao 177
1.oge 10 0.0 48

UUC*: Unit Under Calibration

Tre reported expanded uncerlainty i3 basec on standard uncerizinty mullipled by 2 coverage faclor k=2 provicing a level of
confidence of approximately 95%

Appendix 1: Instrumentations

Catibration Certificale Feport
NO Sensor Manulfacturer | Model/Type Range
Date HNumber

1 Pitat satic TESTO NG 06352145 Aug 07, 2021 MW-0034-21 § - 30 m/s

2 Precdgion Differential Pressurs Meter Zuglab DPM2500 Aug 07, 2021 Mw-0034-21 & - 30 m/s

3 Alr velocity transducer (ho! wire) TSI NG B455-12 Aug 08. 2021 MW.0035-21 0-5ms

4 Temperature Zoglak 53 THP Match 30, 2021 CL-027-04 30 - 70°C

5 Relatve humdity Zoglan DSR-THP March 30, 2021 RH-03032G21 0 - 100 %AH
& Atmosoheric pressura Zoglah JSR-THR Mareh 30, 2021 BF-01037021 S0C - 1100 hPa
7 ¥ing tunnel ESSOM MP3zoD ’ 0 - 50 Hz

***€nd of cerlificate of calibration®**

NAC

HIRANATE ASSOCIATES CO,, LTD.




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
N_,An Watthapra, BangkohyaiBangkok 10600 Thailand.
T Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www. jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WD-01092021
Page 1 of 2 pages
Measurement ltem : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.
1 Wind direction sensar: Novalynx.

Model/Type : Data logger: 110-WS5-250L-D
Wind direction sensor: WS-02F

Serial Number : Data logger: AS662
: Wind direction sensor: WSD-015.

ID No : Dala logger: -
: Wind direction sensor

Customer : ALS laboratory group (Thailand) Co.Ltd,
104 Phatthanshan 40, Phatthanakan Ad.Khwaeng Suan Luang, Khst Suan Luang, Bangsak 10250
Thaltand.

Environmenta! Condition:

The measurement was carried out i an ambiant temperature of (2343)°C. and retative humidity of (40« 10)4

Measurement Method:
The wind direction ssnsor calibration aczording to comparison mathod with referenca angle measurement electronic theodolite and

Une iaser is used for axia control. The measurement were faken at 45° intervals in

and counterclockwise
direct'ons.

Hote: The UUC was warmed up for 1 hour prior o the calibration being performed
Traceability:

The measurement results are lraceable w0

Certifizate Mo: KWS43/0044.

nal system of units (8) through Cerlifizate No: CC5¢3-07-00485,

Measurement Date : Sep 15, 2021,
lssued Date : Sep 15, 2021
|~
H@/m’”j
Performed by ’/

Mr. Sorawit Thachalad

Mr, Parinya Booncharoen.
[ mise Orathal Winatwittay

Technical Support

and Calbration Manager

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Walthapra, Bangkohkyai,Bangkok 10600 Thailand.
s s o Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www. jiranalee.com

Continualion of Cerlificate of Calibration Number Cerlificate No: WD-01092021
Pages 2 of 2 pages

Result of calibration: [ without adjustmant I with adjusiment.
Calibration In the range of O - 360 * at a calibretion interval of 45",

The resulls of callbration and associated measurement unce-lainties are reporled In table below.

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction . % . » o
9 () () ) +()

i 0/360 0 ] @] 30

2 45 45 42 -3 3.0

3 Q0 Q0 a8 -2 3.0

4 135 135 134 =1 3.0

Clochwise

5 18C 180 181 1 3.0

L] 225 225 226 1 3.0

7 270 270 273 3 3.0

8 315 315 318 3 3.0

Q 0/360 [} o (8] 3.0

o 45 45 az -3 3.0
] 20 ooe] 88 2 3.0
12 135 135 134 1 3.0

Counizt Clochwise

13 180 180 181 1 3.0
14 225 225 226 1 3.0
15 270 270 273 3 30
16 315 315 318 2 3.0

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED eXi T IN FULL UMLESS PERMISSION FOR REFRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LARORATORY

UUC*: Unit Under Calibeation The reporled expandad uncertalnty is based on standard uncertainty multiplied by a coverage fac-
lor k=2 providing & level of confidence of aporoximately 95%

***end of Cerlificale of Calibration®**

g ;
. NAC |
L JIRANATE ASSOCIATES € «LTD. J




Sk,
j 63/14-15,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd, :\\g//g
NAC Wallhapra, BangkokyaiBangkok 10600 Thailand. ihﬁm//__\—.__?
Tel: {66) 02-8680812#13 Fax. (66) 02-B680860 wwwjiranates.com i o

CERTIFICATE OF CALIBRATION

Certificate No. : CL-067-64

Page 10f 2

Equipment Name : Data Logger with Tem perature

Sensor
Manufacturer : Novalynx
Model : 110-WS-25 DL-D
Serial No.: A5662
ID No.:-
Customer Received date : 1 SEP 2021
Name : ALS laboratary group (thailand) Co.,Ltd. Calibration date : 13 SEP 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 15 SEP 2021
Rd.,Khwaeng Suan Luang, Khet Suan Luang.Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
L.Standard Temperature Probe Moda! : $TS-100 A500, Temperature : (2343} C
Serial No, : 667682-09, Due date : 25 Mar 2022 Relative Humidity :{55+15)%
2.Digital Temperature indicator Model : DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date : 04 June 2022
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according  to international system of units (SI) through National
comparison method with standard digital temparature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number : TT-0036-21, Certificate number ; ER-0032-
temperature scale use was based on ITS-90. 21

Mr. Parinya Baancharoen
Technical Support
And Calibration Manager

Calibrated by

[ Mr, Sorawit Thachalad
1 Miss Orathai Wiwatwittaya

Signatory: .

THIS CERTIFICATE MAY NOT BE RESPROGCEOLICED CXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS

OBTAl IN WRITING FROM THE LARORATORY.

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Walthapra, Banghokyai,Bangkok 10600 Thailand. B S L
NAC % WCTIS TS
el: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com g WY CAUBRATION 0367

Certificate No. : CL-067-64

Page 2 of 2
Result of Calibration :- & Without Adjustment  [1 With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMP80 S/N : 72320591
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Ungartainty
{mm) ()] (¢ e (W]
60 20.049 19.8 0.2 0.080
60 24.879 245 0.4 0.16
60 29.864 29.4 -0.5 0.080
860 34.847 344 0.5 013
G0 39.835 39.3 0.5 0.080

UUC* - Unit Uncler Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providging a level of
confidence of approximately 957

% End of Certificate %

J
NAC

JIRANATE ASSOCIATES €O, LTix J




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NA.C Woatthapra, BangkokyaiBangkok 10600 Thailand.
" oassw T ' Tel: (66) 02-8680812#13 Fax- (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration Ne. : RH-01092021

Measurement Item Relative humidity with dala loggar
Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx

Medel/Type Data logger: 110-WS-25 OL-D.

: Relative humidity sensor: HMPAO.
Serial Number : Data logger: AS662.
1 Relative: humidity senaor: T2320591.

ID No : Dala logger: -

¢ Relative humidity sensor: -
Customer 1 ALS laboratery group (Thaitand) co., ltd.
104 Phatthanakan 40, Phatthanakan Rd. Khwaeng Suan Luang, Khat

Thalland

Environmental Condition:

Pags | of 1 Pages

Suan Luang, Banghos 10250

The measurement was zarried out in an ambient temperature of (25+3)°C. and relative humidity of [50+153

Measurement Method:

The Relative humidity with data legger. Unit Under Calibration (ULIC) was callbrated by compariscn mathod with the aguilibrium of

slandard sait solution CH;COORK: Polassium Acetsta, MgiNo.

Measurement Date 1 Sep 13, 2021
Issued Date : Sep 15, 2021

Mzasurement Results:

The resulis of callbrstion are reported in table below.

ak Magnesium Nitrate, KCL Polassium Chlcride o determine the errore,

Slandard salt solution. Standard (%RH) ULIC mangings Error
CHLCOO0RK: Fotassium Acetate 2251 23.5 10
Ma(Noak Magnesium Nitrate 52.89 53.1 02
KCu Potassium Chloride 84.34 83.9 -04

Performed by

Y
I\J A(Ajp“"”d Signatory:

'S
E)\Eﬂljn) ‘

O mr. sorawit Thachalad
M miss Orathai Wiwatwittays

JERANATE ASSOCIATES {0, LTD,

Mr. Parinya Booncharaen
Technical Suppart
And Calibration Manager

Measurement flem

Manufaclurer

Model/Type

Serial Number

ID No

Cusatomer

Tesl Gondilions

Test Condilions

Calibralion Procedure

Traceability

Measurement Dale
Issued Dot

Calibrated by
M1 e, S5
[J miss Oratha Wiwatwittaya

ywil Thashalac

: Cup anemotnd

: Dota logger: A5769.

- ALS Isharsrary group (T

63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Walthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificale No: WS-06072021
Page 1 of 2 pages

th dalas logger.

Data logger Nove.ynx.

Cup angmomater: Novalyny

REVIEW BY

! /
APPROVED BY ‘—’g .. .... .

DCata logger: 110-W3-250L-0.
Cup anemometer: WS-02F

Cup anamomater: WSD-D11

: Data \oggen: -

Cup anemometer:

and! co, ld

104 Pnatthanakan 40, Phatthanaken Rd. KWhwaenp Suan Luang. Khet Suan Luang. Banghok 10250

Thailand
Winc lurmel ¢ sl seclion area =l d] em’
Anemometar area 100 em’
Dameter of mounting § mm
Blochkage ratio of lest object arl 8]
Nr \emparalure 239 +0.8 'C
Air presaure 10058 104 hPs
Rzlative ar humidity sl4d +3.5 %RH
Calibra! was cortied cul base on.

IEC 61400-12-1 €D.1: 2005-Power Parformance Measuremants of Electricty Producing Wind

Turbines;
MEASNET Ancrmometer Calibraion Procedurs - Version 2: 2009:
This calbsalion documents e lraceable to  national slandard, Which realize the wunit of

" fate of
maasuremenls. accordng to the international eystam of wunits (Sl) lhrough Nationsl Insfitule o

Metrology Thalland (NIMTL

¢ Jul 14, 2021
o Jul 15, 2021

App ed Signalory: ..o

Mr. Perinya Bocnet

Technical Support

and Calbraton Mansger

THIS CALIBRATION REPOAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERAMISSION FOR REPRODUCTION

HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

THIS CERTIFICATE MAY NOT BC REPROCEDUCED E€XCEPT IN FULL UNLESS PCRMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM THE LABORATORY.




03/14-15,67/35-30, Soi Pelchkasem?7,7/1, Pelchhasem Rd,
63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand. R B
Watthapra, Bangkohyai,Bangkok 10600 Thailand.
S Tals (66) 02-8680812#13 Fax: (66) 02-8680860 www jiranatee.com NAC N
et NSNS O TR Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www jiranatee.com
Continuation of Certificale ol Calibration Number Cerlificate No: WS:D5072021

CERTIFICATE OF CALIBRATION

Page 2 of 2 Pages

Certificate No.: WD-05072021

Reaull of catibration. B without adusiment O witn adjusiment Page 1 of 2 pages
Catibration in the rangeof 1 - 16 m/s 8l a celibraton interval ©f 1 mfa Measurement item = '%/ind direction senaor with data logger
The results of caltratior and associated measurement urcerfainties are reperied in ihe labie pelow.
Manufacturer = Data logger: Novalymo
Vo Reading Viger Reading Error Uncerlainty 2 'Wind direction sensor: Novalyni
mfs m/s (m/s) (%)
2R 2 02 25 ModeUType  Date logger: 110-WS-25DL-D.
L =k et L : wind dirsction sensor: WS-C2F.
6.00 60 0.0 ne9
A o8 hes Serial Number
180 Q0 059
123 a3 057
142 02 0.48
T 03 050 D No : Dala logger: -
52 o2 046 : Wind direction ssnsor: -
| 132 02 051
| R a1 046 Customer : ALS laboratory group (Tnalland) Co.lid.
[ o02 o0 30 097 104 Phatthanakan 40, Pratlhanasan RdKhwaeng Suan Lusng, Kast Suan Luang, Banghkok 10250
702 70 00 026 Thatand
5120 50 0.1 10
ano4 50 oo 1.5 Environmental Condilion:
1.024 0% 01 53 The measurement was carrisd oul 7 an amblenl lemperature of 123+3)°C, and ralative humidity of (40+70)%.

UUEC™: Unit Under Cali

The reported expanded uncertainly is based ‘on standard uncertalnly multiplied by a8 cowerage factor =2 providng & level of Measurement Method:

eonfidence of approximately 95% T

wind direclion sensor calibration according lo comparizon method with reference angle messurement electronic theedolite and

line s usetl for oxis contral, The measuyrement were taken at 23" intervels in clockwise and countsrclochwise
Appendix 1: Instrumentatons directiol
Calibration CGertilicate Reporl
NO Sensor Manufacturer | Model/Type Rangs
Date Number ey . "
Mote: The UUC was warmed up for 1 hour prior to the calibration being performed
1 Pited static TZ3TO INC. 06352145 Juty 18, 2020 M-0035-20 § - 30 mis
? | Preciion Differantisl Pressure Mster Zogiah DPM?Z500 July 16, 2020 & - 30 m/s
3 t velochy ransduzer (bl wiee) Te e 845512 | Juy 20. 2020 0-5nrvs Traceabilky:
2 Temperature Zoqan NSRTHR March 30, 2021 C1L-NP7-64 .30 - MG The measurement resulls are lraceable to the internatic sysem of unils (Sf through Cerilficale No. CC563-07-0045,
5 Relative humidity Zoglah D8R THP Mareh 30, 2021 RH-03032021 0 - 100 %AH Ceriificate Mo: KWS43/0044,
& Armospheric praesure Zegiab DR THP March 30, 2021 BP.01032021 500 - 1100 hPa
7 Wind 1unnel E550M WMP3I302 - 0= 50 Hz Measurement Date ; Jul 14, 2021,
Issued Date t Jul 18 2021,
***€nd of cerlificate of calibration®®
JIRANATE ASSOCIATES CO., LTD ‘W/_)
Performed by -

& 1r, Sorewit Thachatad
[ wiss Oretha Wivatwitiaya

Mr. Parinya Booncharoen.
Technical Support
and Calibration Manage’

THIS CERTIFICATE REPORT MAY KOT BE REPADCEOUCED SXCEPT IN FULL LNLESS PERMISSION FOR ACPRADDUCTION HAS BEEN
CBTAINED 1IN WRITING FHOM THE LABOPATORY




Continuation of Certificate of Calibration Number

63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem Rd,
Walthapra, Bangkohyai,Bangkok 10600 Thailand.
o Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Cerfificale No: WD-05072021

J
NAC

oy,
63/14-15,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd, S

Watthapra, BangkokyaiBangkok 10600 Thailand. ———
NN ST T T TS
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com ™ a™  causnanon a7

&
fulgen

!

CERTIFICATE OF CALIBRATION

Pages 2 of 2 pages

Resull of calibration: [ without adjusiment B with agjustment.

Calibration in the range of C - 360 " al a zalibration interval of 457,

The resulls of calbtralion and associated measurement uncerlainties are reportad in table below.

3 Nominal Angle Standard Reading ULIC* Reading Error Uncertainty

NO Turning Direction . . " - .
) 0 ) ) £(7)

1 o/360 o] (4] 2] 30

2 45 45 45 0 30

3 °0 90 Q0 0 30

4 135 135 35 1 30

Clocawise

5 180 180 183 3 3.0

] 225 225 228 3 30

7 270 270 272 2 3.0

a8 315 315 317 2 30

e 0/360 o o] 0 3.0

10 45 45 45 (4] 30
n 20 Q0 20 0] 20
12 135 136 130 1 30

Counter Clochwise

13 180 180 183 3 3.0
14 225 225 228 3 3.0
15 270 270 272 2 3.0
14 316 3186 317 2 30

UUC*: Unit Under Callbration The reported expanded uncertainty is based on standard unceriainly muiliplied by a coverage fac-

tor k=2 providing a lavel of confidencz of approximately 958%

***€nd of Cerlificale of Calibralion®*®

NAC

ITRANATE ASSOCIATES CO., LTD,

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-25

Serial No.: A5789

ID No, : -

Certificate No. : CL-051-64
Page 10of 2

Customer

Name : ALS laboratory group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang. Khat Suan Luang.Bangkok
10250 Thailand.

Reference Used During Calibration

1 Standard Temperature Probe Model : STS-100 A500,
Serial MNo. : 667682-08, Due date : 25 Mar 2022
2.Digital Temperature Indicator Modsl : DTI-1000-A MK
II, Serial Na.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WICL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date : 12 JUL 2021
Calibration date : 13 JUL 2021
Issue date : 13 JUL 2021

Calibration Condition
Temperature :(23+3)°C
Relative Humidity : (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number : TT-0036-21, Certificate number : ER-0032-
2%

Calibrated by
] Mr. Sorawit Thachalad
Miss Orathai Wiwatwittaya

=212

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

ted Signatory:

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT

IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FRCM THE LABCRATORY.
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63/14-16,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
sl (66) 02-8680812413 Fax: (66) 02-8680860 www.jiranalee.com
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4,

(ol

)

Certificate No. : CL-051-64

Page 2 of 2
Result of Calibration:- 7 Without Adjustment 1 With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Modsl : HMPB0 S/N : 54620631
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
(mm) o (o (o) e
60 20.050 19.7 0.3 0.13
60 24877 245 -0.4 0.16
60 29.860 294 -0.5 0.080
60 34.849 34.3 -05 0.080
60 39.815 393 0.6 0.95

UUC* - Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiphied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

63/14-15,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
[RUTEE Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-01072021
Page 1 of 1 Pages

Measurement tem : Relative humidity with data logger.

Manufaclurer : Data logger: Novalynx

: Relative humidity sensor: Novalynx.

Modet/Type : Uata logger: 110-WS-250L-D.
Raiative humidity sensor: HMPAO

Serial Number ; Data loggern. AZ789.

: Relative humidity sensor: 84420631

1D No : Dala logger: -

: Relative humidity sensor:

Customer : ALS iaboratory group (Thailand) co. td
104 P

sithanakan 40, Phatthanakan Rd, Khweeng Suan Luang. khet Suan Luang. Bangkok 10250

Thailand.

Environmenlal Condition:

The measurement was carried out In an ambient temperature of (25:3)°C, and relative humidity of (502 15)%.

Measurement Method:
The Relative hunidity with data logger, Unit Under Calbration (UUC) was calibrated by comparison method with the eguilibrium of

standard sali solution CHiCOORK: Potassium Acetate. MgiNoa)k Magnesium Milrste, KCL Potasslum Chleride to determine ihe errors.

Measurement Date :Jdul 14, z021
lasued Date : Jul 14, 2021

Measurement Results:

The resulis of calibration are reporied in takle below.

Standard sall solution. Standard (%RH) UUCncagng error
CH;CO0K: Potassium Acetate 22,51 228 0.3
MgMos: Magnesium Nitrate 5289 53.2 6.3
KGL Polassium Chloride B84.34 84.9 0.6

Performed by JAppmved Si;m{.orr...__..._._C}d%d;..-.ﬁumkb)».wm..

[F] #r. Sorawit Thachalad NA‘ Mr. Parinya Booncharoen.
[0 Miss Orathai Wiwatwitiaya HIRANATE ASSOCIATES CO., 17D, Technical Support

and Calibration Manager

THIS CALIBRATION REPCRT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRCDUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.




o d -) ELECTRICAL AND ELECTRONICS INSTITUTE
s, | R

—4 ELECTRICAL AND ELECTRONICS INSTITUTE A
°) FOUNDATION FOR INDUSTRIAL DEVELOPMENT ’ — ; } ! FOUNDATION FOR INDUSTRIAL DEVELOPMENT
% 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 77w T S R e

mmm-;m Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 ms:‘;"::;:ﬁ:

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8 Certificate No.: 01475V21

Calibration Report

Certificate No.: 01475v21 Equipment: Sound Calibrator
Operation No.: CP2021030034 Manufacturer: RION
Model/Type: NC-74
Certificate of Calibration Serial No: 24178121
ID No.: RYG_FS0213
Ambient Temperature: (23+2)°C
Equipment: Sound Calibrator sre;::::'::umidmn EISDDE ; 1;_51)‘;;’ kPa
! Method of Calibration :-
Manufacturer: RION % REVIEW BY Mw[((kﬂ? |EC 60942:2017
) | Conditi £ thi \t of calibrati
Model/Type: NC-74 : APPROVED BY ... | 1. Reference standards instrument :-
i m /3 /22 ! lnsttumgm Model Serial No. Cert. No. Due Date
Earial e 38178121 NEXT CAL.DATE .= 7~ 1) Standard microphone 4180 2661000 AA-1013-20 12 May 2021
o | 2) Waveform Generator 335118 MY52302264 0100RF20 17 June 2021
3) Audio Analyzing DMM 2015-P 000136& E1U203927 16 November 2021
ID No.: RYG_F50213 ¢) Pressure humidity and — - CL1-P200051 31 May 2021
Temperature Transmitter . SARE 0305TE20 29 June 2021
Customer: ALS Labolatory Group (Thailand) Co.,Ltd. | 2. This result of calibration was found accurate as shown on date and place of calibration only.
; 3. This certification is traceable to the international system of unit maintained at :-
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan | Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Khet Suan Luang, Bangkok 10250 Thailand l'

Received Date: 19 March 2021 |

Calibrated Date: 24 March 2021 1. Function : Sound pressure level

!
| Norminal

I Specified Sound Measured value | Deviated value' | Acceptance limit”
Issued Date: 25 March 2021 J Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
I 1000 94 94.16 0.16 +0.25

Calibrated by: Ms. Juntapoern Kunhakom

I 2. Function : Frequency

‘ Norminal Sound Specified Frequency | Measured value Deviated valuelz Acceptance umitm

i Pressure level (dB) (Hz) (Hz) (%) (%)
Approved by: 1 94 1000 1003.1 0.3 +0.7
| Group Manager 1
k |
! |
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor & = 2.00, i
! providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except |
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development. LI
’ Page 1 0f 3 ﬁ
e —
F-CAL-004 Ed.0 Page 2 of 3 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01475V21

Calibration Report

3. Function : Total distortion + ncise

Norminal Nerminal Measured Value['ﬂ Acceptance limitm
Sound Pressure level (dB) Frequency (Hz) (96) (9%)
94 1000 1.6 2.5

Uncertainty of measurement

Function Uncertainty MBX-I s
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level.
[2] The deviated value is the absclube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.

Remarks: 1. Using the 1/2-inch microphone adaptor NC-74-002.
2. Acceptance limit was IEC 60942:2017 Class 1.

- - End of Report - -

Page 3 of 3

F-CAL-005 Ed.1

SITHIPORN ASSOCIATES CO..LTD.
CALIBRATION LABORATORY

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

e
NSC-TISI-TIS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure @
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL22059
Pages : 1of8

Calibration Certificate

SOUND LEVEL METER

RION

NI.-42/ Microphone UC-52 / Preamplifier NH-244
00734220 / 145272/ 34370

RYG FS0026

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40. PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

( 23.0 £3) s
{ 101.3 £3 ) kPa
{ 500 £20 ) Y

14 JANUARY 2022
21-24 JANUARY 2022
25 JANUARY 2022

Nathakorn Pisutpaisan

Tl

{ Thanakul Petchurai )

This certificate is issued in accordance with the requirements of 1ISO/QEC 17025 standard. may not be reproduced

other than in {ull, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-0G20664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
IS IRRIRERS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22059
Job No. : VC65AC0043
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

I'his equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of cach Tnstruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY352302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY353220104 EEL.BP.05/0264  10-Feb-22
Digital Multimeter 33461A MY353220076 EEL.BP. 03/0264  (8-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

vV 7 9/

5

ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
#RENE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Sum

mary of Measurement Result :

Cert. No. : ACL22059
Joh No. 1 VC65AC0043
Pages : 30f8

Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) ;
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Sell-generated noise v = 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v ' 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of [requency weightings
For 10 Hz to 4 kiiz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kllz to 20 kil - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range vl - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v < 02 0.25
12. High level stability v - 0.1 0.1

QF-1512-04-04-02006064

TZ%/ .




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
DB E SN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. :
Jobh No.
Pages
Result of ealibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Timit
(dB) (dB) (dB) (dB )
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.6

ACL22059
VC63ACH043
dof8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 7.8
Flat 237

3. Acoustical signal tests of frequency weightings

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

SITHIPC

DRN; SITHIPORN ASSOCIATES CO.,LTD.

(

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Frequency Deviation from various frequency weighting response curve (dB)
t Hz) . X ; Acceptance
Flat C-weight A-weight R
Limits
125 0.3 0.3 0.3 = i
1000 0.0 0.0 0.0 + 1.0
8000 =16 =13 =15 +5.0

QF-TS12-04-04-020664

= If/ﬁ’/L, -

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22059
Job No. : VCG5AC0043
Pages : Sof8

6. Long - tern

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) = . 3 Acceptance
Flat C-weight A-weight .
Limits
63 0.0 0.0 (1.0 £2.0
125 0.0 (L0 0.0 +].5
250 0.0 0.0 0.0 =5
300 0.0 0.1 0.0 =[5
1000 0.0 0.0 0.0 =10
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A -weight 94.0 0.0 -
C - weight 94.0 0.0 12
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 +0.1
m stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limils
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-1512-04-04-0200664

P z?/f/




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SI'THIPORN ASSOCIATES CO.,LTD.

yciate . ey ¥ ra— > 1ssociates " o ¥ T >
CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22059 Cert. No. : ACL22059
Job No. @ VC65AC0043 Joh No.  : VC65AC0043
Pages : bof8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB ) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11 Auto 94.0 94.0 0.0 £1.1
136.0 136.0 0.0 % 1.1
135.0 135.0 0.0 K] 9. Tone burst response
134.0 134.0 0.0 11 Time Tone burst Anticipated Measured Devyiated Acceplance
133.0 133.0 0.0 1.1 duration, Tb Cycle Value Value Value Limits
132.0 132.0 0.0 + L1 Weighting (ms) (dB) (dB) (dB) (d'B)
131.0 131.0 0.0 L 0.25 1 108.0 107.9 0.0 | 1siss0
129.0 129.0 0.0 =11 Fast g 8 117.0 117.0 0.0 1.0;-25
124.0 124.0 0.0 1l 200 800 134.0 134.1 0.1 £1.0
119.0 119.0 0.0 11 & 2 § 108.0 108.0 0.0 1.5:-5.0
Slow
1140 114.0 0.0 1.1 200 800 127.6 127.6 0.0 £1.0
109.0 109.0 0.0 £ 1 0.25 ] 99.0 98.9 0.1 1.5:5.0
104.0 104.0 0.0 £ 1.1 SEL 2 8 108.0 108.0 0.0 1.0:-25
99.0 930 00 11 200 800 128.0 128.0 0.0 £1.0
94.0 94.0 0.0 x 1.1
89.0 89.0 0.0 + 1.1
840 %4.0 0.0 ¢ 11 10, Peak C sound level
20 L] 00 gl L Number of cycle Anticipated Measured Deviated Acceptance
740 740 0.0 x L1 in Value Value, Lepeak Value Limits
6.0 69.0 o0 =Ll test signal (dB) (dB) (dB) (dB)
64.0 64.0 9.0 211 Continuous 133.0 133.0 0.0 3
39.0 59.0 0.0 =11 One 136.4 136.1 -0.3 3.0
54.0 54.0 0.0 £1.1
49.0 49.0 0.0 + 1.1 - = s
Number of cycle Anlicipated Measured Deviated Acceplance
44.0 44.0 0.0 +1.1 : " 3 53
in Value Value Value Limits
39.0 38.9 -0.1 &+ 1.1 .
test signal (dB) (dB) (dB) (dB)
34.0 139 -0.1 + 1.1 =
Continuous 133.0 133.0 0.0 =
30.0 0.0 0.0 + 1.1 —
Positive half evele 1254 135.2 0.2 +2.0
20.0 29.0 0.0 + 1.1 3 S
Negative hall cycle 1354 135.2 -0.2 +2.0
28.0 28.0 0.0 £ 1.1
27.0 27.0 0.0 1.1
26.0 26.1 0.1 = 1.]
25.0 25.0 0.0 =1.1

QF-TS12-04-04-020064 QF-TS12-04-04-020004

- B o Eht




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
oz T CALIBRATION LABORATORY

Continuation of Calibration Certificate

socCcia

Cert. No. : ACL22059
Joh No. : VOCGSACO043
Pages : 8ol B

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-hall cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 -

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A -weight 137.0 137.0 0.0 +0.3

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

or any value following caleulation providing a lavel of confidence ol approximately 95 %

e End of Calihration Certificate Ay A2 b A

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0354

Cert. No. : ACL22025
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734221/ 145286 / 34371

ID No.: RYG_F80027

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.

QF-TS12-04-04-020664

= AR

Location : 5 ‘% A? ?
Ambient Temperature : (230 £3) o¢ REVIEW BY ... o i S
Pressure : (1013 £3) kPa ﬂ
Relative Humidity : (500 £20 ) % APPROVEDBY ..ol c.....
: /1 /23
NE x &
Received Date © 05 JANUARY 2022 e i s v ——

Calibration Date :
Date of Issue :

10-12 JANUARY 2022
13 JANUARY 2022

Calibrated by :

Approved by :

(

Nathakorn Pisutpaisan

T et

Thanakul Petchurai

)

This cerfificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
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SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.
RSB TS e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22025
Job No. : VCG5AC0040
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and alse with SLM's display.

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP..05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0264 08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS812-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22025
Job No. : VC65AC0040
Pages : 3o0f8

Summary of Measurecment Result :
Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
ah measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v E 03 : 0.7
4. Electrical signal tests of frequency weightings L
For 10 Hz to 4 kHz v - 03 ; 0.6
For >4 kHz lo 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - - i 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 J 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T812-04-04-020664

‘7“//(—4




SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. :

Job No.

Pages
Result of calibration :
1. Absolute sensitivity

Reference Measured Acceplance

Acoustic Signal Value Deviation Limit

(dB) {dB) (dB) (dB)

93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

16.2

ACL22025

: VC65AC0040

40f8

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

Frequency Mecasured value
Weighting (dB)
A - weight 1.6
C - weight 18.0
Flat 239

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) N i g Acceptance
Flat C-weight A-weight B
Limits
125 0.5 0.5 0.6 = 1.5
1000 0.0 0.0 0.1 +1.0
8000 23 =2.3 -2.3 +5.0

QF-TS12-04-04-020664

7 At

SITHIPOQRN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL22025
Job No. : VC65AC0040
Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) 3 Acceptance
Flat C-weight A-weight oh
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequeney al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94,1 0.1 +0.3

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY ate: CALIBRATION LABORATORY
Continuation Of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22025 Cort. Now + ACL22025
Job No. : VC65AC0040 Job No. : VC65AC0040
Pages : 6of8 Pages : 7of8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured ity Areapmee Anticipated Measured Deviated Acceptance
Value ik e Lamits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
i 3 =1
L L Lo 1 Auto 94.0 94.0 0.0 +1.1
136.0 136.0 0.0 x1.1
s Ll gg = :: 9. Tonc burst response
134.0 134.0 . £I5
133.0 133.0 0.0 L1 Time Tone burst Anticipated Measured Deviated Acceptance
1 3; 0 l'3"‘ 0 0-0 2 l-l duration, Th Cycle Value Value Value Limits
> = - ; Weighting | (ms) (dB) (dB) (dB) (dB)
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 11 0.25 1 108.0 108.0 0.0 1155250
— ];4'0 o T Fast 2 8 117.0 117.0 0.0 10;-25
b = = -y 200 800 134.0 134.1 0.1 210
- > ; ; 2 8 108.0 108.0 0.0 15:-5.0
- 140 0 i Slow 200 800 127.6 127.6 0.0 £1.0
, 109.0 0.0 +1.1 i — 2 e
:g: g 104.0 0.0 £1.1 0.25 1 99.0 98.9 -0.1 1.5:-5.0
q ! X 1,
99.0 99.0 0.0 £1.1 SEL 2 8 108.0 108.0 0.0 1.0:-2.5
' : - 1 28.0 128.1 0.1 1.0
94.0 94.0 0.0 % 1.1 20 800 l
89.0 89.0 0.0 &1.1
84.0 84.0 0.0 £1.1 10. Peak C sound level
79.0 79.0 0.0 1.1
74.0 74.0 0.0 11 Number of cycle Anticipated Measured Deviated Acceptance
69.0 69.0 0.0 11 in Value Value, Lepeak Value Limils
64.0 64.0 0.0 = 1.1 test signal (dB) (dB) (dB) (dB)
59.0 59.0 0.0 11 Continuous 133.0 133.0 0.0 -
54.0 54.0 0.0 LA One 1364 136.3 -0.1 +3.0
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1 Number of cycle Anticipated Measured Deviated Acceptance
39.0 389 -0.1 +1.1 in Value Value Value Limits
34.0 34.0 0.0 211 test signal (dB) (dB) (dB) (dB)
30.0 30.0 0.0 = | Continuous 133.0 133.0 0.0 =
29.0 29.0 0.0 +1.1 Positive hall cycle 1354 135.1 -0.3 +2.0
28.0 28.0 0.0 £ El Negative half cycle 1354 135.1 -0.3 +2.0
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 £1.1
25.0 250 0.0 +1.1
QF-TS12-04-04-020664 Z OF-TS12-04-04-020663
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Continuation of Calibration Certificate

Cert. No. : ACL22025 | Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 :‘me"'l":"'"“:”‘;'g
Job No. : VC65AC0040 Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Pages : Bof8
11. Overload indication Certificate No.:  01685v21 i
Operation No.: CP2021040004 “’
Measured value (dB ) Deviated Acceptance ¥
Pusitive Heghlive e Lapwirs Certificate of Calibration :
one-half cycle | one-half eycle (dB) (dB)
89.5 89.6 0.1 *1.5
Equipment: Sound Level Meter
12. High level stability Manufacturer: RION
SLM Display | SLM Display Deviated Acceplatce Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Serial No.: 00734223 (Meter), 157777 (Microphone), 22653 (Preampilifier)
A - weight 137.0 131.0 0.0 0.3 1
:- 1D No.: RYG_FS0029
i
.l Customer: ALS Labolatory Group (Thailand) Co.,Ltd. ‘
‘The reported uncertainty is based on a siandard uncertainty multiplied by coverage factork =2 ‘ Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan i
1 |

or any value following calculation.providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Khet Suan Luang, Bangkok 10250 Thailand

7 April 2021

i 7
| REVIEW BY /Z‘”“/’”“ A

21 - 27 April 2021

| JFT— =
28 April 2021 | APPROVED BY = =N/,

i A /2 /1
{ NEXT CAL. DATE .cccoivimmrsrmesminss |

Ms. Juntaporn Kunhakom

Approved by:

(Mr. Sittichai Swaksuriyawong )
Group Manager

The reported uncertalnty of measurement was based on standard unceriainty multiplied by a coverage factor k = 2.00,

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develapment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

BETROA A ILICREAXS RSTIUT

-) ELECTRICAL AND ELECTRONICS INSTITUTE
& FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Iﬂ‘ll;“.mlﬂ"ul

Certificate No.: 01685V21
Calibration Report
Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphane), NH-24 (Preamplifier)
Serial No.: 00734223 (Meter), 157777 (Microphone), 22653 (Preamplifier)
ID No.: RYG FS0029
Ambient Temperature: (23x2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
IEC61672-3:2013.

Conditi ft it of calibrati
1. Reference standards instrument :-

Instrument Model Serial No. Cert, No.

1) Standard microphone 4180 2661000 AA-1013-20
2) Sine generator 1051 1501442 0151RF20
3) Arbitrary Function Generator AFG2021 C010063 0099RF20
4) Programmable Attenuator PAS 2755 EF-0034-20
5) 6.5 Digit precision multimeter BBAGA 9609027 0498EL20
6) 6.5 Digit precision multimeter BB46A 9610014 0669EL20

7) Pressure humidity and CL1-P200051
Temperature Transmitter Eilln FaBAHc0s 0305TE20

8) Pressure humidity and CL1-P200052
Temperature Transmitter Fitia Ll 0306TE20

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

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Due Date
12 May 2021
21 September 2021
17 June 2021
10 November 2021
10 August 2021
27 October 2021
31 May 2021
28 June 2021
1 June 2021
28 June 2021

Certificate No.: 01685v21
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value

(dB)
191
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 12.0
C-weighting 18.5
Z-weighting 23.8

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

e, Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.6 0.7 0.6 *1.5
1000 0.0 0.0 0.0 +1.0
8000 -2.8 -2.4 -2.4 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6 F-CAL-005 Ed.1

_— Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) {dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 1.5
250 0.0 -0.1 0.0 #1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 1.0
2000 0.1 0.1 0.0 2.0
4000 0.1 0.0 0.0 +3.0
8000 0.1 0.1 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
Page 3 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE -)
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01685V21 Certificate No.: 0168SV21

Calibration Report Calibration Report

5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower (Cont.)

Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 1.1
Slow 94.0 0.0 +0.1 49.0 49.0 00 1.1
LAeq 94.0 0.0 0.1 440 44.0 0.0 11
390 39.0 0.0 +1.1
Function : 6. Long-Term Stability 34,0 34.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 29.0 29.0 0.0 +1.1
Time Period to Reference Record SPL at R — Acceptance tnitts 24.0 24.0 0.0 +1.1
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Function : 8. Tone burst response
30 94.0 94.0 0.0 +0.3 Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dlB)
Function : 7. Level Linearity on the reference level range 200 126.0 0.0 +1.0
7.1 Level Linearity on the reference level range, Upper Fast 2 109.0 0.0 +1.0;-25
Anticipated Measured value Deviated value Acceptance limits 0.25 99.9 -0.1 +1.5;-5.0
Value (dB) (dB) (dB) (dB) — 200 119.6 0.0 1.0
940 94.0 0.0 #101 2 100.0 0.0 +1.0;-5.0
99.0 99.0 0.0 #1.3 200 120.0 0.0 +1.0
104.0 104.0 0.0 #1.1 LAE 2 100.0 0.0 +1.0;-25
109.0 109.0 00 +1.1 0.25 90.9 -0.1 +1.5;-5.0
114.0 114.0 00 +1.1
119.0 119.0 0.0 +1.1 Function : 9. Peak C sound level
124.0 124.0 0.0 +1.1 Number of cycles Anticipated Measured value Deviated value Acceptance limits
129.0 129.0 0.0 £1.1 in test signal Value (dB) (dB) (dB) (dB)
130.0 130.0 0.0 +1.1 Complete i
131.0 131.0 0.0 +1.1 aycle i i 02 30
132.0 132.0 0.0 +1.1 Positive
133.0 133.0 00 +1.1 half cycle il 1t 0 #20
134.0 134.0 0.0 +1.1 Negative
=5 =55 = 2 halfwcle 124.4 124.1 03 +2.0
136.0 136.0 0.0 1.1
137.0 137.0 0.0 +1.1 Function : 10. Overload indication
Mcaiibed valie (df) - Deviated value Acceptance limits
7.2 Level Linearity on the reference level range, Lower Positive Negative
Anticipated Measured value Deviated value Acceptance limits one-half cycle one-half cycle (dB) (dB)
Value (dB) (dB) (dB) (dB) 139.5 139.4 -0.1 +1.5
940 94.0 0.0 211
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 #1i1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 £l
69.0 £9.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
Page ¢ of 6 F-CAL-005 Ed.1 Page 5 of 6 F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01685v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. nsc-'rlﬂ-ﬂsnozs
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcalcenter@sithiphom.com http //wwwi.sithiphom.com CALIBRATION 0334

Time Pen-od o~ Reference SPL RecoYd SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3
Uncertainty of measurement
. Maximum-permitted uncertainty
Function Uncertainty of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.
- - End of Report - -
Page 6 of 6 F-CAL-005 Ed.1

Cert. No. : ACL21098
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472126/ 180410/ 88180

ID No.: RYG_FS0301

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - ) %qu 7
. REVIEW DR et .- --
Ambient Temperature : (230+£3) *C : r
bz 101 3 kP APPROVED BY \.'{..%Zf
Relative Humidity : ( 500 £20 ) %
: 15/4/22
NEXTCARDAIERIE. ...l
Received Date : 01 SEPTEMBER 2021 -
Calibration Date : 13-15 SEPTEMBER 2021
Date of Issue : 16 SEPTEMBER 2021
Calibrated by : Nathakorn Pisutpaisan

« -
Approved by : /(
)

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard. may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
AN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechaic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.|05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8B46A 1997025 FEL.BP. 06/0264  05-Fcb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found aceurate as shown on date and place of calibration for this ealibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21098
Job No. : VC64AC0066
Pages : 30of8

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
1) measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings :
125 Hz v - 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 03 0.7
For > 10 kHz 1o 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - tenn stability v . 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 02 0.3
10. Peak C sound level v 0.2 0.35
11. Overload indication v 02 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

soclate

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
REISAIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert, No, : ACL21098
Job No. : VC64AC0066
Pages : 40of8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

26.1

2,2 The microphone of the sound level meter was replaced by electrical signal input deviee.

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.4
Flat 23.9

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

Frequency Deviation from various frequency weighting response curve (dB)
HR Flat C-weight | A-weight prapiance
Limits
125 -1.6 -1.6 -1.6 LTS
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 5.0

QF-TS12-04-04-020664
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Cert. No. : ACL21098

Job No.
Pages

4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

: VCG4AC0066
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
i) Flat C-weight | A-weight S
) Limits
63 -0.1 -0.2 -0.1 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Valuc Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £02
Flat 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
3505888 CALIBRATION LABORATORY VIR ARS CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL21098 Cert. No. : ACL21098
Job No. : VC64AC0066 Job No. : VC64AC0066
Pages : 6of8 Pages : 7of8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance Anticipated | Measured Deviated Acceplance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ 11 Atlto 94.0 94.0 0.0 +1.1
136.0 136.0 0.0 += 1.1
135.0 135.0 00 S &Ll 9, Tone burst response
134.0 1520 oo . Time Tone burst Anticipated Measured Deviated Acceptance
133.0 133.0 0.0 1l duration, Tb | Cycle Value Value Value Limits
132.0 132.0 0.0 + 1.1 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 131.0 00 13 0.25 1 108.0 107.9 -0.1 15:-5.0
129.0 129.0 0.0 =11 Fast 2 8 117.0 117.0 0.0 1.0;-25
124.0 1240 A 1] 200 800 134.0 134.0 0.0 +1.0
119.0 119.0 00 211 2 8 108.0 108.0 0.0 15:-50
1140 1140 0.0 1.1 . 200 800 1276 1276 0.0 1.0
109.0 109.0 0.0 211 0.25 1 99.0 98.9 -0.1 1.5:-5.0
104.0 104.0 uo i) SEL 2 8 108.0 108.0 0.0 10;-25
99.0 99.0 0.0 *1.1 200 800 128.0 128.0 0.0 1.0
24.0 94.0 0.0 + 1.1
89.0 89.1 0.1 -]
84.0 84.1 0.1 +£1.1 10. Peak C sound level
AL Sl e il Number of cycle Anticipated | Measured Deviated | Acceptance
740 741 &1 =] i Value |Value;Lepeak|  Value Limits
69.0 69.1 Jil el test signal (dB) (dB) (dB } (dB)
i fl S| e Continuous 133.0 133.0 0.0 -
S0 ol il = One 1364 1358 06 3.0
54.0 54.0 0.0 = 1.1
49.0 431 01 =l Number of eycle Anticipated Measured Deviated Acceptance
i i = el in Value Value Value Limits
;Zg ;j(], g::} j :: test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 &
30.0 30.1 0.1 1.1 =
Positive half cycle 1354 135.1 -0.3 +2.0
29.0 29.1 0.1 1.1 :
Negative half cycle 1354 135.1 -0.3 +2.0
28.0 28.1 0.1 +1.1
27.0 27.2 0.2 % 1.1
26,0 26.2 0.2 1.1
250 25.2 02 +1.1
QF-TS12-04-04-020664 s f/ QF-TS12-04-04-020664 - ,ZL/




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
#30ciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066
Pages : Bof8

11. Overload indication

Measured value ( dB ) Deviated | Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB )
89.5 89.5 06 | #15

12. High level stability

SLM Display | SLM Display | Deviated Acceplance
Frequeney at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A -weight 137.0 137.0 0.0 =0.3

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

orany value following calculation,providing a lavel of confidence of approximately 95 %

——— End of Calibration Certificate

F-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY ;

451-451/1 Sirinthor Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com httpy//wwwisithiphorn.com CALIBRATION 0394

Cert. No. : ACC22001

Pages : 1of3
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-75
Serial No.: 35002736
ID No.: = RYeg (=%
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location ; -
Ambient Temperature : (230 +£3) “C ;
Pressure : (1013 £3) kPa i
Relative Humidity : (50,0 £20 ) % ;
L fo/1/23
Received Date : 05 JANUARY 2022 %_’ffffm“ e i
Calibration Date : 10 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by : 7 /@‘»
)

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard. may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001
Job No. : VC65AC0040

Pages 1 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

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

Instrument Model Serial No. Cert, No, Due Date
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY60024273  1-15180725251-1 15-Sep-22
Programmable Altenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAL 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the intemational system of unit maimained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-D20664

> AL

S.l TH I P’)R N, SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001
Job No. : VC65AC0040
Pages : 30f3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

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

94 93.99 -0.01 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value (% ) Uneertainty (% ) Tolerance limit ( % )

3.0

0.28 0.10

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

orany value following caleulation, providing a lavel of confidence of approximately 95 %

7o

End of Calibration Certificate

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
coonetanes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01173609 /172170 / 74021

ID No.: RYG_FS0388

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - f/
Ambient Temperature: (230 3 ) oc ReviEWBY. et
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APFROVED BY
Received Date : 01 SEPTEMBER 2021 NEXT CAL. DATE ..
Calibration Date : 13-15 SEPTEMBER 2021
Date of Issue : 16 SEPTEMBER 2021
Calibrated by : Nathakom Pisutpaisan

Approved by : ; ,%\_‘

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Cert. No. : ACL21100

Job No. : VC64AC0066

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments. .

For tests results of each items were made by observation of each Instruments display and alsa with SLM:s display.

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

Instrument Maodel Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21  10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. ‘051’02“ 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. pamu os':szz
Digital Multimeter 8846A 1997025 EEL.BP. 060264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 ISOD-(‘ITTM'_E_ - 08-Mar-22
Condenser Micraphone 4180 2977900 AA-100821  0S-Feb-22
Measuring Amplifier NA-42KAl 34560495 AAf300321  16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS12-04-04-020664
iy




S ITH I PO R N, SITHIPORN ASSOCIATES CO.,LTD.
¢ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21100
Job No. : VC64ACH066
Pages : 30of8

S ITH I PORN; SITHIPORN ASSOCIATES CO.,LTD.
Sl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) .
measurement (dB)

1. Absolute sensitivity v - 0.2 N/A
2. Self-gencrated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v & 0.3 0.6
For >4 kHz to 10 kHz v 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v P 0.1 0.1
7. Level linearity on the reference level range v 5 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 2 D2 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-T512-04-04-020664

k
A

n

E .

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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

Frequency Deviation from various frequency weighting response curve (dB)

(Hx) Flat C-weight | A-weight PEpRS
Limits
125 0.4 04 0.4 £15
1000 0.0 0.0 0.0 +1.0
8000 -0.7 -0.6 -0.6 +5.0

QF-TS12-04-04-0206064

— At .




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No, : VC64AC0066
Pages : 5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Frequency Deviation from various frequency weighting responsc curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight Lo
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 15
250 0.0 0.0 0.1 £].5
500 0.0 0.0 0.1 *1.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 45.0

y and time weightings at 1 kHz
5.1 Frequency weightings at | kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94.0 0.0 =02

5.2 Time weighting at | kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) {dB)
Fast 94.0 0.0 -
Slow 94,0 0.0 +0.1
Leq 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

~ L

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No
Job No.
Pages
7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =1l
136.0 136.0 0.0 =1
135.0 135.0 0.0 =11
134.0 134.0 0.0 Eo )l
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1,1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 adli]
74.0 74.0 0.0 1.1
69.0 69.0 0.0 i 1.1
64.0 64.0 0.0 =10
59.0 59.0 0.0 * 1.1
54.0 54.0 0.0 % 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 1.1
39.0 390 0.0 +1.1
34.0 340 0.0 +1.1
30.0 300 0.0 =1.]
29.0 29.0 0.0 +1.1
28.0 28.1 0.1 + L1
370 27.1 0.1 + 1.1
26.0 26.1 0.1 + 1.1
25.0 25.1 0.1 + 1.1

QF-TS12-04-04-020664

. : ACL21100

: YVC64AC0066
: 6of8
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Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64ACO066
Pages : 7o0f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 ey
Fast 2 8 117.0 117.0 0.0 10528
200 800 134.0 134.0 0.0 =10
iy 2 8 108.0 108.0 0.0 Laial
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 550
SEL 2 8 108.0 108.0 0.0 045:2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

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

sociates

Continuation of Calibration Certificate

Cert. No. : ACL21100
Joh No. : VC64AC0066
Pages : Bol8
11. Overload indication
Measured value ( dB ) Deviated | Acceptance
Positive Negative Value Limits
one-halfeycle | one-half cycle (dB ) (dB)
89.6 89.6 0.0 £1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

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

451-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
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Cert. No. : ACL21101
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01173610 / 143485 /22619

1D No.: RYG FS0389

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - ;
Ambient Temperature : (230 %3) °C 1

5
Pressure : (1013 £3) kPa {
Relative Humidity : (500 £20) % APPROVED BY ..

15/2/2¢
Received Date : 01 SEPTEMBER 2021 3 NERHCRISBATE .. ... .o S
Calibration Date : 13-15 SEPTEMBER 2021
Date of Issue : 16 SEPTEMBER 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : %
; - -
)

(  Thanakul Petchurai

This certificate is issucd in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITH I PORN,; SITHIPORN ASSOCIATES CO,LTD.
BssRCIRLes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21101
Job No. : VC64ACO066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 050264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Fcb-22
Programmable Altenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAIl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21101
Job No. : VCe4AC0066

SITHI _POR N, SITHIPORN ASSOCIATES CO.LTD.
USROS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages : 30f8
Summary of Measurement Result :
Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
{ab} measurement (dB)
1. Absoluc sensitivity v : 02 N/A
2. Self-generated noise v 7 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz 4 - 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v 03 0.6
For > 4 kHz to 10 kHz v - 03 0.7
For> 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v “ 0.2 0.3
10. Peak C sound level v 02 035
11. Overload indication v - 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12-04-04-020664

s 0T

Cert. No.
Job No.
Pages

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
{(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
18.5

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.3
Flat 24.9

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

: ACL21101
: VC64ACO066
: 40f 8

Frequency Deviation from various frequency weighting response curve (dB)
\Rd Flat C-weight | A-weight Acceptance
Limits
125 0.0 0.0 0.0 +:1.5
1000 0.2 A2 -0.1 +1.0
8000 -0.5 -0.4 -0.4 +5.0

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

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REEEEIBRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21101
Job No. : VC64AC0066

Pages : S5of8

4. Electrical signal tests of frequency weightings

7. Level linearity on the reference level range

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
S Flat C-weight | A-weight fesepance
Limits
63 -0.1 -0.2 -0.1 +2.0
125 0.1 -0.1 -0.1 +1:5
250 0.0 -0.1 0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Measured Deviated Accepiance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Anticipated Measured Deviated Aceeptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 =1:1
136.0 136.1 0.1 £1.1
135.0 135.1 0.1 1.1
134.0 134.1 0.1 +11
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 11
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 + 1.1
109.0 109.1 0.1 + 1.1
104.0 104.1 0.1 £ 1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 #1151
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 220!
64.0 64.0 0.0 151
59.0 59.0 0.0 £ 1:1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 + L1
44.0 44.0 0.0 + 1.1
39.0 390 0.0 + 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 + 1.1
28.0 28.1 0.1 + 1.1
27.0 272 0.2 + 1.1
26.0 26.2 0.2 +1.1
25.0 252 0.2 #1.1
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value " Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 =l
Fast 2 8 117.0 117.0 0.0 103::2.5
200 800 134.0 134.0 0.0 +1.0
Slaw 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 1276 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.55-50
SEL 2 8 108.0 108.0 0.0 1.0:5:25
200 800 128.0 128.0 0.0 £1.0
10. Peak C sound level
Number of cycle Aunticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 &
One 1364 135.9 0.5 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
lest signal (dB) (dB) (dB) (dB)
Continnous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cyele 1354 135.1 -0.3 +2.0
F-TS12-04-04-02
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11, Overload indication

Measured value (dB ) Dewviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 £1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following calculation,providing a lavel of confidenee of approximately 95 %

End of Calibration Certificate S
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UE€-52 / Preamplifier NH-24
01173611 /172173 /74023

RYG_FS03%0

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

- REVIEW BY ...:?T ............‘.2,....

(230 £3) °C

(1003 £3 ) kPa APPROVEDBY .t . .

( 500 £20) Ya /
Rexroas oare 2 1! 22

01 SEPTEMBER 2021
13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

7B

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full. exeept with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Continuation of Calibration Certificate
Cert. No. : ACL21102
Job No. : VC64ACO066
Pages : 208

Calibration Procedure : CP-AC-01

Calibration Method : ;

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments : v
Instrument Model Serial No. Cert. No. DueDate

Waveform Generator 33210A MY48017076 EF-001221  10Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 ' 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/ 08-Feb-22
Digital Multimeter 8846A 1997025 /0264 05-Feb-22
Programmable Aftenuator MAT-1070 62100114 1500-7774E  08-Mar-22
Condenser Microphone 4180 2977900 ( 05-Feb-22
Measuring Amplificr NA-42KAI 34560495  16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for sh:smh'brmdmm only.
3. This certificate is traccable to the international system of unit maintained at : :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISI'R).

QF-T512-04-04-020664
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ITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21102
Job No.
Pages

: VC64AC0066
: 30f8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-gencrated noise v - 03 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz lo 4 kHz v - 0.3 0.6
For > 4 kl1z 1o 10 kiz v - 03 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 3 0.3
8. Level lincarity including the level range control v s 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Peak C sound level v - 02 0.35
11. Overload indication Ve - 02 0.25
12. High level stability v - 0.1 0.1

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

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No.
Job Ne.
Pages

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9(931.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

Frequency Measured valuc
Weighting (dB )
A - weight 1.6
C - weight 17.8
Flat 228

3. Acoustical signal tests of frequency weightings

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

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

: ACL21102
: VC64AC0066
: 40f8

Frequency Deviation from various frequency weighting response curve (dB)
O Flat C-weight A-weight Acc‘eplv:mcc
Limits
125 0.6 0.6 0.6 1.5
1000 0.0 0.0 0.0 + 1.0
3000 0.3 -0.2 -0.2 +5.0

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

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
> CALIBRATION LABORATORY

4, Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No.
Job No.
Pages

: ACL21102
: VC64AC0066
: 50f8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - % Acceptance
Flat C-weight A-weight s
63 0.0 -0.1 0.1 +£2.0
125 -0.1 0.0 0.0 +1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 z
C - weight 94.0 0.0 +02
Flat 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 +0.1
SLM Display | SLM Display | Deviated Acceptance
Frequeney at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Mcasured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £1:]
136.0 136.0 0.0 =1.1
135.0 135.0 0.0 +£1:1
134.0 134.0 0.0 =Kl
133.0 133.0 0.0 1.1
132.0 132.0 0.0 £ 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 *1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 =11
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 £ 1.1
54.0 54.0 0.0 1.
49.0 49.0 0.0 +1.1
44.0 44,0 0.0 +1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 219 -0.1 + 1.1
27.0 269 -0.1 £1.1
26.0 25.9 -0.1 +1.1
25.0 24.9 -0.1 + 1.1

Cert. No. : ACL21102
Job No. : VC64AC0066

Pages : Gof8
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Cert. No. : ACL21102
Job No. : VC64AC0066

Pages ¢ 7of8
8. Level linearity including the level range conirol
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB} (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;:-50
Fast 2 8 117.0 117.0 0.0 103 =2:5
200 800 134.0 134.0 0.0 =10
Sl 2 8 108.0 108.0 0.0 555l
200 800 127.6 127.6 0.0 £1,0
0.25 1 99.0 98.9 -0.1 5;=5.0
SEL 2 8 108.0 108.0 0.0 1:07552.5
200 80O 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal {dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.2 =0.2 +3.0
Number of cycle Anticipated Measured Deviated Aceeptance
in Value Value Value Limits
lest signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 a
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
F-TS 12-04-04-02064
o “ — LA

SITHIPDRN SITHIPORN ASSOCIATES CO.,LTD.
Shetens CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Job No. : VC64AC0066
Pages : Bol8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-haif cycle (dB) (dB)
89.5 89.6 0.1 1.5

12. High level stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

Saiees End of Calibration Certificate e

QF-TS12-04-04-020664
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63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Banghkokyai, Bangkok 10600 Thailand. ffﬁ* /s .
- Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com had  caemanonessr

CERTIFICATE OF CALIBRATION

Certificate No. : CL-097-64

Page 10f 2
Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM
Model: HD32.2
Serial No: 15006718
1D No: RYG_FS0223
Customer Received date: 22 DEC 2021
Name: ALS laboratory group (thailand) Co.,Ltd. Calibration date: 28 DEC 2021
Address: 104 Phatthanakan 40, Phatthanakan Issue date: 29 DEC 2021
Rd.,Khwaeng Suan Luang, Khet Suan Luang. Banghok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS-100 AS00, Temperature: (23£3)°C
Serial No.: 667682-09, Due date: 25 Mar 2022 Relative Humidily: (55+15)%
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00581 Due date: 04 June 2022
Calibration Procedure Traceability
The temperature calibration was denz by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Cerlificate
indicator and standard temperature probe. The number: TT-0036-21, Certificale number: ER-0032-
temperature scale use was based on ITS-90. 21

REVIEW BY ... W?’.‘?!’?.’?? ?

Wb Ch -

"ROVED BY

=XT CAL. DATE .

Al la7

rd

Approped Signatory: ... 1)@-)\3‘»
NAC Mr. Parinya Booncharoen

Technical Support
JIRANATE ASSOCIATES CO.,LTD. it
and Calibration Manager

Calibrated by
& Mr. Sorawit Thachalad
O Miss Orathai Wiwatwittaya

THIS CERTIFICATE REFORT MAY NOT BE REFROCEDUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPAODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,

3
G
&

%,

g

63/14-15,67/36-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkohyai, Bangkok 10600 Thailand.
Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

o

ot

Certificate No. : CL-097-64

Page 20f2
Result of Calibration;- [ Without Adjustment  [J With Adjustment
Calibration Range: 20-40°C
unction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 $/N: 1.8009588.
Dimension: Diameter 14 mm. Length 170 mm.
mmersion Standard uue Error Uncertainty
Depth Readin; Reading (o] (G
(mm) (e e
30 20.057 201 0.0 0.099
30 25.050 254 04 0.099
30 30.037 30.1 0.1 0.099
30 35.032 350 0.0 0.089
30 40.016 40.0 0.0 0.099
Table 2: This equipment was cennected with temperature probe Model: TP3207.2 S/N: 15015496,
Dimension: Diameter 14 mm. Length 150 mm.
mmersion Standard uuc Error Uncertainty
Depth Reading Reading (e (e
(mny} {'Q) {'c)
70 20.057 20.2 0.1 0.099
70 24.877 250 0.1 0.099
T0 29.832 299 0.1 0.099
70 34.791 34.8 0.0 0.099
70 39.750 397 Q.0 0.099
Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: -,
Dimension: Diameter 8 mm. Length 170 mm
Immersion Standard uue Error Ungertainty
Depth Reading Reading (e ('c
{mm) (°c) (c
110 20.057 202 0.1 0.099
110 25.050 25.2 0.1 0.099
110 30.038 30.2 0.2 0.099
110 35.032 35.2 0.2 0.099
110 40.016 40.3 0.3 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certi

NAC

JIRATIATE ASSOCIATES CO., LTD.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES l Cert.No.: 22CH405
ST FATTANARERN ROAD SO (2 SUANLURNG SUANCIANG BANGOR. 1825 o i Page.: 20f3

TEEL, DSV A0N00eE. (I G TISE R CALIIEALION puee Condition of this calibration result
1. Reference Standard Instrument : -

o
o

.

o
TS

“,

Cert.No.: 22CH405 Instrument Serial No.  ID No. Cert. No. Due Date
Page.: 10f3 1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
e . ] 2) Ref. Standard Thermometer 4982054 110RCO044 2111201 26 Oct 2022
Certlﬁcate Of Callbratlon This certification is traceable to the International System of Unit maintained at:-
Equipment : pH Mater - Traceable to National Institute of Metrology (Thailand), NIMT
Manufa.cturer ; Wefier-Toledo 2. Certified Reference Materials : The measurement resuits are traceable to SI through CPA chem Ltd.,
Model : Seven Compact 5220 __ ANSI-ASQ National Accredilation Board, Accredited No. AR-1835
. 1 {
Serial No. : C104059480 REVIEW BY Nﬁ‘wﬂ ......... .. )
e D - Buffer Solution Manufacturer Lot No. Exp. date
o - < A=t pH 4.008 CPA chem 788995 01 Jan 2024
Condition As-Received: Used ltem APPROVED BY .= pH 6.982 CPA chem 761017 02 Aug 2022
Received Date : 16 March 2022 | 9/3 /23 pH 10.015 CPA chem 766824 04 Sep 2022
| uEXT cAL. DATE .J2./3 /. 23. o
Calibration Date : 17 March 2022 3. This certificate is valid only to the item calibrated on date and place of calibration.
Reference : 2203-0611DSC-4 Calibration Results
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Eunction :mV Messurement
Rayong Branch Perferming standard curve by Fluke at pH (4,7,10)
616/10 Moo 5 T.Maenam Khu, Nominal Standard Uncertainty of Coverage
A.Pluakdaeng, Rayong 21140, Thailand Unit Under Value Voltage Actual Reading Measurement factor
Ambient Temperature : 25 + 25) °C Calibration Input (smV) "
Relative Humidity : (50 + 15)% pH myv mv pH
Calibration Procedure : In - house method : pH Meter 4.000 177.48 1774 4.000 0.058 2.00
- CP-CH5 by direct measurement with standard SIN.: G104059460 7.000 0.00 0.1 7.000 0.054 2.00
voltage calibrator and direct measurement with 10.000 17748 | -177.5 10.000 0.058 2.00

cerlified reference material (CRM)
- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : q‘hll-l. S

Approved Signatory

(./) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul
Issue Date : 22 March 2022
The Uncertainties are for a confidence probability of approximately 95%

This certificate may rot be reproduced other than in full, except with the pnior wrilten

Approvid of the head of Corporate Services 3 - Equipment Calibration and Testing Se

oy, -

A 0037307 a 1100955




Cert.No.: 22CH405

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.010 177.7 0.0046 2.00
SIN.: 1453404 6.982 6.988 3.6 0.0084 2.00
10.015 10.010 -172.9 0.0073 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(-c) (c) (°c) (*c) (£°C) k
25.0 25.002 24.9 -0.102 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-olo-

aly, -

a 1100954

Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Procedure used:

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 of Calibration

pH Meter
Mettler Toledo
SevenCompact $220
C104059460
RYG_EN0183

Used Item

16 March 2022

21 March 2022

2203-0611DSC
(23 +2)°C
(50 £10) %

o

Certificate No. :

.
3

NSC-TISFTIS17025
CALIBRATION 0008

22E886

Page: 10f2

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

Corporate Services 3; Equipment C:i

1 and Testing S

Submitted by: ALS Laboratory Group {Thailand) Co.,Ltd. Rayong Branch

€16/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thailand

method with Multi-Product Calibrator.

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

Instrument
1) Multi-Product Calibrator

Model
5500A

2.This result of calibration was made on requested at the point specified by cusiomer.
3.The certificate is valid only to the item calibrated on date and place of calibration.

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by:  Pongsagorn Boonyapomn

Issue Date :

22 March 2022

Approved Signatory :

Calibration were conducted using in-house calibration Procedure CP-E17 According to direct measurement

SeriaiNe.  CortificateNo,  Due Date
6440007 21E1444 07 May 2022
REVIEW BY WM;/
=T

)
APPROVED BY K e

NEXT CAL. DATE

L”'/

{+{Phalinee Prabpaipal
[ ]Nuntawat Khamchai
[ ]Pornthippa Tameyakul

B 0284414




Cert. No.: 22E986

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mV
Standard Value UUC* Reading Error Uncertain
(mV) (mV) (mV) (2pVv)
-200.0000 -200.0 0.0 72
-150.0000 -150.0 0.0 69
-100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62
0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 0.0 69
200.0000 200.0 0.0 72

The reported uncertainty of measurement was based on a standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration.

-00o-

q/r_/

a 1101070

RYG_EN0002

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road

I E N I A Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2068-9773
www.pentacal.com

Certificate of Calibration _

Represent to Centificate of Calibration ,PTC/07/22103

Certificale No.: PTCI07/22103 Page: 10f 2

i i ition: NSC-TISITIS17025
Equipment: Digital Balance Condition: Normal Pl
Manufacturer: Sartorius Serial No: 26207038
Model: MSE2245-160-DU ID No: RYG_EN0DQZ
Type af Balance: Single interval
Customer: ALS Laboratory Group (Thailand) Co. Ltd. ol

REVIEW BY ... \TE"

616/10 Mog 5 T.Maenamkoo, A.Pluakdaeng,

o
APPROVED BY @2"’

lovlss,

NEXT CAL. DATE 9'%

Rayong 21140, Thaitand

Environment Condition: Temperature 239 °C + 03°C
Humidity 58.1 %RH + 4.4 %RH
Air density 147 kgfrr;J

Calibration Place: ALS Laboratory Group (Thailand) Co..Ltd.

616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

The Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Traceability: This certificate 1s traceable (o the S1 Units through Thai Calibration Service Cao. lid
. NSC-ONSC Accreditation No.: Calibration 0189

Date Received: March 23, 2022

Calibration Dale: March 23, 2022

Issued Date: March 25, 2022

Calibration By: Mr. Rungroje Metakul

PENTA CALIDRATION CO.LTD
idondal et Approved By :  <am
{ Mr.Kriangsak Kalasri ) { Mr. Keaitisak Kerdto )
Reviewed by Laboratory Manager

This cenificate is issued the units of maasuremant according to the Intarnational System of Linis (S1). It provides traceability of
measurement to internabional of natonal standard ar other recognsed nalional standard laboratories.

The measuremant uncarainty staled is the expanded uncartanty which is obiained from the standard uncertanty multiptod by

the coverage factor {4=2) 10 provide a level of i ol aper 95%. lis d in with the Guide 10
Bxpression of Uncertanity in Measurement (GUM)  The effect that the results refaie only to the tems cakbrated
This ealibration carficate shall not b reproducad axcapl in full only. withoul written approval from penta calibration co .. itd

PICPACO7.00- 2 Fon 2020




PENTA

PENTA CALIBRATION CO., LTD.

56/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

RYG_EN0010

CALIBRATION

Tel: +68 (0) 2069-9773
www.pentacal.com

Represent to Cerlificate of Calibration ,PTC/07/22103

Certificate No.:  PTC/07/22103 Page: 20f 2
Measurement Results:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 100 @
Paosition (g)
1 2 3 4 5
0.0000 0.0000 -0.0002 0.0002 0.0002
Maximum deviation: 0.0002
Repeatability Test : Weight to be 1/2 < L, < Maximum capacity
Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Devialion
200 0.00003
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance Uncertainty k
(g) (@) (@) (g) {g)
0 D,(_)DDUU 0.0000 0.0000 0.000086 2,16
0.01 0.01000 0.0100 0.0000 0.00010 2.06
0.1 0.10000 0.1000 0.0000 0.00010 206
B 1 e 1.00009 1.0000 0.0000 0.00010 2.06
2 2.00000 1.9989 0.0001 0.00010 2.06
5 5.00001 5.0000 0.0000 0.00010 2.06
10 10.00000 10.0000 0.0000 0.00010 2.06
20 20.00003 19.9999 0.0001 0.00011 205
50 50.00004 49.9999 0.0001 7 0.00012 2.00
100 100.00004 100.0001 -0.0001 0.00017 2.00
200 200.00011 200.0000 1 0.0001 0.00027 200

Note: Weight of adjust -

(s)]

The End of Certificate

PIC-FMC-07-02

2 Fob 2020

v,
SN,
&
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)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: QUIPMENT CALIBRATION AND TESTING SERVICES %~ o
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 R

TEL.0-2717-3000-27  FAX.0-2719-9484

)

NSC-TISI.TIS17025
CALIBRATION 0008

Cert. No.: 21TM827

Page.: 1 of 3
Certificate of Calibration

Equipment : Hot Air Oven =
reviewey . haretald
Manufacturer : Memmert i
S T .ﬁ— H
Model : UFE 500 APPROVED BY .= ’ \ ,,,,,,,,,,,,, E
—_— CBmia |
Serial No. : G511.1572 NEXT CAL. DATE .=l {

ID No. : RYG_ENOQO10

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thailand

Submitted by :

Location : Oven Room
Received Order : 5 May 2021
Calibration Date : 5 May 2021

Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : m *

Approved Signatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
( ) Suwit Imjai

Issue Date : 14 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This certifieate may nat he reproduced other than in full, excent with the prior writien

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services

A 0028099




Equipment :
Condition As-Received : Used ltem
Reference :

Procedure Used :-

Hot Air Oven

2105-00050C-4

Cert. No.: 21TM827
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-80.

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

Instrument Model Serial No. Cert. No.
34972A MY57013823 21Lm3
2. This 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.

Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date

1) Data Acquisition 26 Feb 2022

Fresh air setting : Close Environment during calibration
= | Beginning Finished

-c(z . Temp. ( °C ) 28 29

REL.Humid. ( % ) 59 56

g o AC Supply ( Volt ) 220 221

g (et}
H ?H.'Z
g | %
=7 Ref. Std. ID No.: @
S wrz';:;,z/ﬂ = / Calibration Point
5 Position :| (104) °C (180) °C

w 1 21-17RTD-01| 19-17TC-01
2 |21-17RTD-02| 19-17TC-02
3 17RTD-03 | 19-17TC-03
Probe Installation Details: ~ Dimension of Chamber : 4 17RTD-04 | 19-17TC-04
a= 50 om RIE 040: 5 17RTD-05 | 18-17TC-05
b= 50 ocm Wi= Q56 m 6 17RTD-06 | 18-17TC-06
c= 50 om H= D.48  m 7 17RTD-07 | 19-17TC-07
Gepaghys=  Uefh, ot 8 17RTD-08 | 19-17TC-08
g9 (ref) | 17RTD-08 | 19-17TC-09

Wady, -

a 1054287

Equipment : Hot Air Oven Cert. No.: 21TM827

Condition As-Received : Used ltem Page.: 30f 3

Reference : 2105-00050C-4

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Calibration uucH uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (c) (’c) (x°C) (°c) (°C) (£C) k
104.0 104.0 104.0 0.083 0.54 0.70 0.42 2
180.0 180.0 180.0 0.15 0.89 1.3 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(D] 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.243 | 103.732 | 103.760 | 103.742 | 103.863 | 103.743 [ 104.311 103.689 | 103.815
180.0 180.101 180.481 | 179.401 179.692 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any ene sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuc* :

Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard unceriainty mulliplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

Moy, -

a 1054286




ALS

wuurafumnlsafuaiacflanmondovinsaauismeaiasfama Tuladsedugs

faiatasiia :GC-MSD
ID No. : BKK_ENOD59(GM7)

S/N : CN14133181/US1415M029

Parameter Set point | Acceptable | Test Results| Pass Fail Remark
) M|
Inlet Pressure Accuracy 25 psi 23.8-26.2 25.3
[
Oven Temp. Accuracy 230°C 225 -235 230.6 o
. M| O
Oven Temp. Accuracy 100°C 96.3 -103.7 100.9
s -
QOven Temp. Stability 100°C 99.5-100.5 100.9
M| O
RFPA Voltage 1050 m/z | <1100 mV 518
Signal to Noise Filament 1 - = 1200 1472 Iz‘ D
Signal to Noise Filament 2 2 = 1200 3400 M D
O O
[ -
[ - |
O O
O O
HATIARDU oo HAYE: e
28/12/20 28/12/20
WAL osrmssesae L e

Form No. : F12-164 Rev No.: 1 Issue Date : 25/06/2019

© 2020 by Agilent Technologies

Certificate of System Qualification
GC-0Q + GCMS-0Q

Agilent CrossLab Compliance Services

System ID: GM-7
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd.
Organization Location: 104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: December 24, 2020 2:51:10 PM M -
. . REVIEW BY 1M 208

EQP Name: AgilentRecommended , AgilentRecommended
EQP Revision: GC.02.50, GCMS.02.50 /] AI__

- APPROVED BY .t B
Overall Qualification Status: Pass

2alog |21
MNEYT CAL_DATE

System Inspection and Basic Safety and Operation

Name: ETSQU —

Setpoint Status: IPns

Overall System Inspection and Basic Safely and Operation Test Status
Pass -I

Inlet Pressure Accuracy

Nam;: lﬁo

Front SSL
Setpoint Status: IPass
Setpoint Actual
Inlet Pressure: 25.0 psi lE psi
Accuracy: 0.3 psi
Agilent Recommended: <= |12

Overall Inlet Pressure Accuracy Test Status

Pass J

GC Oven Temperature Accuracy

Name: 7890
Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 1/13




© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone: Oven
Setpoint/Actual
Temperature: 230.0 !230.6 ‘C
Accuracy: 0.6 °C
Agilent Recommended: >= |10 % setpoint in K ( [0 g
<= |10 % setpoint in K ( |50 . )
Data for this int was entered ily.
Reason: Data logging currently not available.
Setpoint Status: Pass l
Zone: Oven T -
Setpoint/Actual (
Temperature: 100.0 ; 100.9 °C
Accuracy: 0.9 °c
Agilent Recommended: >= {-1.0 % setpoint in K { |37 C )
<= 1.0 % setpoint in K { |37 G )
Data for this int was d ly.
Reason: Data logging currently not available.

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name: 17590 |
Setpoint Status: ‘Pls! _]
Setpoint/Average o
Temperature: tﬂﬁﬁ ._.] 100.9 G
Stability: 0.0 “C
Agilent Recommended: [ = 0.5
Data for this setpoint was d i
Reason: Data logging solution currently not available.
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
Page2/13

©2020 by Agilent Technologies

Overall GC Oven Temperature Stability Test Status

Agilent CrossLab Compliance Services

Pass

Log Amp

Tested Combination1 Front SSL / External sQ

Name: s977A \
Setpoint Status: IPass J
Overall Log Amp Test Status

IPass

RFPA

Tested Combinationt Front SSsL | External sQ

Name: i 5977A ) - __|
Setpoint Status: [Pass |
Amu: 1050 m/; Drift After Five Minutes: RFPA Voltage:

mu: 'z i
15 mV 518 mV
Agilent Recommended: >= 1-100 and i<= !100 Jh < 11100
L i

Overall RFPA Test Status
[Pass

Tune EI

Tested Combination1 Front SSL ! External sa

Name: [se77A

Setpoint Status: [Pass ) J
Filament: 1

Setpoint Status:. IPass

Filament: 2 |

Overall Tune El Test Status

[Pass -

Date: December 24, 2020 2:51:10 PM

System ID: GM-7

Page3/13




©2020 by Agilent Technologies

Agllent CrossLab Compliance Services

Signal to Noise EI

Tested Combination1 Front SSL ! External sQ
Name: LSQTTA }
Source: |E1 - Extractor | Filament: D
Setpoint Status: [Pass |
Signal fo Noise: 1472
Agilent Recommended: [= [1200

" 3 1 f L
Source: IEi Extractor | Filament: ‘:]
Setpoint Status: |P.u.'. I
Signal to Noise: 3400
Agilent Recommended: >=  [1200

Overall Signal to Noise El Test Status

JPass
Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 4/13

© 2020 by Agilent Technologles

Instrument Details

Purpose

This section describes the as found system configuration.

Agllent CrossLab Compliance Services

Details

System
System ID GM-7
Manufacturer Agilent Technologies
Name 7890

Tested Combination1
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN14133181
Firmware Revision B.02.03
QOven Type Standard

Date: December 24, 2020 2:51:10 PM

System ID: GM-7

Page 5/13




© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Inlet 1
Manufacturer Agilent Technologies
Name 7890
Type SsL
Location Front
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Mass Spectrometer 1
Manufacturer Agilent Technologies
Type sQ
Name 5877A
Serial Number UsS1415M209
Firmware Revision 5977 6.00.21
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2

Date: December 24, 2020 2:51:10 PM

System ID: GM-T

Page6/13

© 2020 by Agilent Technologies Agllent CrossLab Compliance Services

Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the enlire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal p . The Agilent rep tative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access AGE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: December 24, 2020

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument confi tion and evi of proper operati It has been prepared from our
interpretation of appli lations as well as induslry best The is designed lo provide an important component of a complete

compliance package. Validation depends upon many facters and use of this protocol alone does nat assure compliance. Agilent Technologies makes no
promises or representations as lo ils sufficiency for any specific regulatary program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors ined herein or for inci or ial damages in lion with the
furnishing, performance, or use of this material.

Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 7/13
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1 Aldicarb

2 Aldicarb Sulfone
3 Aldicarb Sulfoxide
q Aldrin

5 Arsenic
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6 Barium

e CL-BHC

8 | PeHc
O-8HC

10 |y-BHC

11 Biochemical Oxygen
Demand

j b7 Carbaryl

13 Carbofuran

14 Cadmium

15 Chemical Oxygen
Dermand

16 Chlordane

17 Chromium

18 Color

High-Performance Liquid Chromatographic Method™
High-Performance Liquid Chromatographic Method™
High-Performance Liquid Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method!
1) Digestion, Inductively Coupled Plasma Method!™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liguid-Liquid Extraction, Gas Chromatographic Method"
Liquid-Liquid Extraction, Gas Chrornatographic Method"
1) 5-Day BOD Test, Azide Modification Method®

2) 5-Day BOD Test, Membrane Electrode Method!®
High-Performance Liguid Chromatographic Method®
High-Performance Liguid Chromatographic Method™

1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!”

1) Closed Reflux, Colorimetric Method™

2) Closed Reflux, Tritimetric Method™®

Liquid-Liquid Extraction, Gas Chromatographic Method™
1) Digestion, Inductively Coupled Plasma Method®!

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™

ADMI Weighted-Ordinate Spectrophotometric Method

Snp!
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19 | Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method!™
21 2,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | 4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 |24°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method"
25 |24"-00T Liquid-Liquid Extraction, Gas Chromatographic Method™
26 |a4"-DDT Liquid-Liquid Extraction, Gas Chromatographic Method'
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"”
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method'”
30 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method'®
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
33 | Formaldehyde Distillation, Colorimetric Method®
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) lodometric Method™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™!
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium Filtration, Colorimetric Method™
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!
39 Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
] Mass Spectrometric Method™
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
a1 Mercury 1) Digestion, Cold-Vaper Atomic Absorption Spectrometric
Method!
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!®
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44 |Methomyl High-Perfarmance Liquid Chromatographic Method'
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method!”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method”
a7 Oxamyl High-Performance Liquid Chromatographic Method!™
48 Propoxur High-Performance Liquid Chromatographic Method
a9 |pH Electrometric Method™
50 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 %C*¥
55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method™
56 | Total Suspended Solids | Dried at 103-105 °c”
57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method'™
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
- 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
Fapa o
ddudt asuaRY f5aszi
Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
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3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
7 Mass Spectrometric Method™

a Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Antimony 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

6 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Barium 1) Digestion, Inductively Coupled Plasma Methad™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

9 Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(K)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad®

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

15 Benzo[g,h,ijperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"

16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®

17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

= 18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 Sromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/

: Mass Spectrometric Method™

22 Butyl Benzyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Chromium 1) Digestion, Inductively Coupled Plasma Method™

33

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2
j/QDJ 34 Chromium (Ill)....
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34 Chrorium (lll) 1) Digestion, Inductively Coupled Plasma Method;
Cotorimetric Method; Calculation®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®
35 | Chromium (Vi) Colorimetric Method™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
41 DoT Liquid-Liquid Extraction, Gas Chromatographic/
s Mass Spectrometric Method™
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatégraphid
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatosgraphic/

Mass Spectrometric Method™

daiuil ansuaiy sk
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method®™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
59 2,4—Dimethylphenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
62 2,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
’ Mass Spectrometric Methed™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™”
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method"”
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68 Flucrene...
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

74 O-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 BuHCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indeno(1,2,3-cd)pyrene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

83 Mercury 1} Cold Vapor Atomic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

Sdudt Asuaniy FBansed

84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Methad™

86 Methyl Bromide Purege and Trap, Gas Chromatographic/
Mass Spectrometric Method™

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 Nickel 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCBE 1221
-PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method"
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3 97 Pentachlorophenol...
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Direct Photometric Method'!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!
104 | Styrene Purge and Trap, Gas Chromatographic/
" Mass Spectrometric Method!™®
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trab, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatosgraphic/
Mass Spectrometric Method!¥
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!324
110 | TPH (Cog-Crg) Solvent Extraction, Gas Chromatographic Method®!!
111 | TPH (Cor6-Cash Solvent Extraction, Gas Chromatographic Method®®2!!
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

By 114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method™
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
122 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
123 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
124 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!”
19438 ) 1
$adufl arsuadiy 35Ase
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma

Method®

- )
;{W\P J 3 Ca.rbon Monoxide...
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31
12

13

i4

15
16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chloride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate
Xylene

1) Sampling Bag Non-Dispersive Infrared Method™
2) Non-Dispersive Infrared Method®

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method®

2) Isokinetic Sampling, lon Chromatagraphic Method ™
Isokinetic, Digestion, Inductively Coupled Plasma
Method!®

Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Departrment
of Industrial Works Registered Laboratory
(Diexins/Furans Analysis Approved )

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic Method™
Absorption Sampling, lodometric Method'™
Isokinetic, Digestion, Inductively Coupled Plasma
Method™ "a
1) Isokinetic Sampling, Digestion, Cold-Vapor Atoimic
Absorption Spectrometric Method™

2) Isokinetic, Digestion; Inductively Coupled Plasma
Method™

Ringelmann’s Method®

1) Absorption Sampling, Phenoldisulfonic Acid
Me.thod["ﬂ

2) Chemiluminescence Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method® :

2) UV Fluorescence Method™

3) Instrumental Analyzer Method®

Isokinetic Sampling, Barium-Therin Titrimetric
Method™!

isokinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method!®
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Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Methodl#2) -

2) Soxhlet Extraction, Gas Chromatographic Method 042
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™5' :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric-Method!1¢

3) Digestion, Inductively Coupled Plasma Method™**
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 69

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 1%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™'9

3) Digestion, Inductively Coupled Plasma Method™*
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 165

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4'¢

3) Digastion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'®

2 Antimony

3 Arsenic

4 Barium

5 Beryllium

?{Y\W‘) 6 Cadmium...
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Cadmium

Chlordane

Chromium

v

Chromium ()]

Chromium (VI)

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method!43!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!t &€l

3) Digestion, Inductively Coupled Plasma Method™]
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™@

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad!1529

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method #21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4*%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ &

3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Methog!64517

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method!é1617

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodﬁ.s,lﬁ.l?i

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methed; Alkaline Digestion,
Colorimetric Method; Calculation Method™® 1617

1) Waste Extraction, Colorimetric Method®&17

2) Alkaline Digestion, Colorimetric Method®!”
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11 Cobalt...

11

12

13

14

15

16

Cobatt

Copper

24-D

DDD

DDE

DDT

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method 4 ’

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method61¢

3) Digestion, Inductively Coupled Plasma Method*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™61%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™%'¥

3) Digestion, Inductively Coupled Plasma Method""
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™*®

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[lﬂ.‘l&]

2) Soxhlet Extraction, Gas Chromatographic Method!%*
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 12231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrormetric
Method!"##

2) Soxhlet Extraction, Gas Chromatographic Method"%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2

2) Soxhlet Extraction, Gas Chromatographic Methad!!%#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method [2231]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method##!

%M 2) Soxhlet...
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18

19

20

21

22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method! "%
3) Autormated Soxhlet Extraction, Gas Chramatographic
Method 22311

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*!

2) Soxhlet Extraction, Gas Chromatographic Method"%2
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 2221

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Meth Od[l.9251

2) Soxhlet Extraction, Gas Chromatographic Method™*#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method25!

2) Soxhlet Extraction, Gas Chromatographic Method™*#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"61

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ 1€

3) Digestion, Inductively Coupled Plasma Method™'
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Separatory Funnel quuid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,y.zﬂ

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 11

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method! 4%

o
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2) Waste Extraction...
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24

25

26

Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method %!

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method!™42%

4) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!">2

2) Soxhlet Extraction, Gas Chromatographic Method 1922
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 22310

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,?.zﬂ

2) Soxhlet Extraction, Gas Chromatographic Method "%
3) Automated Soxhlet Exiraction, Gas Chromatographic
Method "

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method44

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'¢

3) Digestion, Inductively Coupled Plasma Method!"!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™4'

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 4

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method ™'

fa)
'J{Y\ Y 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2, 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2'3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3,4,8-Tetrachlorobiphenyl
- 2,2 ,3,4,5-Pentachlorobiphenyt
- 2,2,4,5,5-Pentachlorobiphenyl
- 23,3 4 6-Pentachlorobiphenyl
- 22,344 5Hexachlorobiphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,2,3,5,5,6-
Hexachlorobiphenyl
-2,2,6445,5-
Hexachlorabiphenyl
-2,2,33445
Heptachlorobiphenyl
-2,2'344 55"
Heptachlorobiphenyl
-2,23,0,0.5 6
Heptachlorobiphenyl
-2,2'34'55,6-
Heptachlorobiphenyl
-2,2'330,4'55 6
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method"*?%

2) Soxhlet Extraction, Gas Chromatographic
Method! %2

3) Automated Soxhlet Extraction, Gas Chromatographic
Method‘m”

28 Pentachlorophenol...
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Pentachlorophenol

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#?%

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2231

Electrometric Method®*®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™54

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!619

3) Digestion, Inductively Coupled Plasma Method™*?
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™4!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™!% _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"5161

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®44¢!

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"™1¢

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!1#2

2) Soxhlet Extraction, Gas Chromatographic Method 1222
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %27

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method-¢1 '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!#

3) Digestion, Inductively Coupled Plasma Method™%

Serve!
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"¢!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"51%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!519!

3) Digestion, Inductively Coupled Plasma Method!*%]
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

#u 31y 125 59815
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?52!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2"

1) Soxhlet Extraction, Gas Chromatographic
Method"*4 )

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Digestion, Inductively Coupled Plasma Method!™*
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method(™9

1) Digestion, Inductively Coupled Plasma Method!™*
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢!

1) Soxhlet Extraction, Gas Chromatographic
MethodH022

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?31

1) Digestion, Inductively Coupled Plasma Method!+
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

~
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9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?"

11 Benzo(b)luoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!??

12 Benzo(k)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2"

14 Benzo(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®="

15 Benzo(g,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?21

16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Methad™®

17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®="

18 Bis(2-ethylhexylphthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®**!

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad 42

20 8romoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 2"

21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!22?

22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/

_ Mass Spectrometric Method %!

23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method /™

24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!!

25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*"

S

26 Carbon tetrachloride...
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27

28

23,

30

31

32

35

34

35
36

37
38

39

Carbon tetrachleride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (ill)

Chromium (VI}
Chrysene

Cyanide
24-D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**!

1) Soxhlet Extraction, Gas Chromatographic
Method%?2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®=1

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method®*3"!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**9

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?9

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

1) Digestion, Inductively Coupled Plasma Method™'*
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,ﬂ,ﬁ,ln

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 167
Alkaline Digestion, Colorimetric Method®!™
Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™"

Extraction, Distillation, Colorimetric Method®?47"2

1) Soxhlet Extraction, Gas Chromatographic
Method'%?3

2) Autornated Soxhlet: Extraction, Gas Chromatographic/
Mass Spectrometric Method 3

1) Soxhlet Extraction, Gas Chromatographic
Methog!'®#2 '

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**"
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!'#
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™®#2Y
41 DT 1) Soxhlet Extraction, Gas Chromatographic
Method!1022
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**"
42 Dibenz(a,h)anthracene Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!)
43 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*?"
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method!*?*
47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method?*!
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**?
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**"
5t cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%21
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*??
53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®#!
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2%
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %24
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**?
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57

58

59

60

61

62

63

64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Flucranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!®2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®=!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methogd®21

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!

1) Soxhlet Extraction, Gas Chromatographic
Method!1%22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!

1) Soxhlet Extraction, Gas Chromatographic
Method!02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**%

Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Automated Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Method®?"

1) Soxhlet Extraction, Gas Chromatographic
Method!1022

2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®~"

1) Soxhlet Extraction, Gas Chromatographic
Method!*#

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrqmetric Method®>!
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76

7
78
79
80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

O-HCH

[3-HeH

Y-HCH

Hexachlorocyclopentadiene -

Hexachloroethane
Indenof(1,2,3-cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method"**

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*2¥

1) Soxhlet Extraction, Gas Chromatographic
Method!1%%4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method®-1

1) Soxhlet Extraction, Gas Chromatographic
Method(1%#2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method=!

1) Soxhlet Extraction, Gas Chromatographic
Method““'m

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®D

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method®#"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method®*

1) Digestion, Inductively Coupled Plasma Method™™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method'¢

1) Digestion, Inductively Coupled Plasma Method™'
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™*

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®

~

71 Hexachlorobenzene...
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2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™”!
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™
84 Methanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!>2"
85 Methoxychlor 1)' Soxhlet Extraction, Gas Chromatographic
Method!1022
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?31
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**"
87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2
88 2-methylphenol Automated Soxhlet Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method2*
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method?**!
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%"
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®21
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method'"**
2) Digestion, Inductively Coupled Plasma/
Mass Spactrometric Method™'¢
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>>!
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
95 N-Nitrosodi-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic Method 102
(PCBs) 2) Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1016 Method 222
- Aroclor 1221
- Aroclor 1232
=,

(undimaeid Snsansila) - Aroclor 1242...
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98

99

100

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5 Tetrachlorobiphenyl
- 2,255 Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
- 2,2'3,4,5Pentachlorobiphenyl
- 2,2 8,5,5-Pentachlorobiphenyl
- 2,3,3 4" 6-Pentachlorobiphenyl
- 22,344 5-Hexachlorobiphenyl
- 2,2.34,5,5-Hexachlorobiphenyl
-22,355,6-
Hexachlorobiphenyl
-224455-
Hexachlorobiphenyl
-223344,5-
Heptachlorabiphenyl
-2,2'3,6455-
Heptachlorobiphenyl
-22344.56-
Heptachlorobiphenyl
-2,234556
Heptachlorobiphenyl
-2,2334,455,6
Nonachlorobiphenyl
Pentachlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?31

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

Phenanthrene

Phenol

Pyrene
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method"'®
2) Digesticn, Inductively Coupled Plasma/
Mass Spectrometric Method ™!
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**29
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2"
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*??
106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**9
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Method[lO.ZZ]
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?!
108 | TPH (Cs-Ca) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2"
109 | TPH (G- Crel 1) Solvent Extraction, Gas Chromatographic Method!2"
2) Automated Soxhlet Extraction, Gas Chromatographic
Methodi212]
110 | TPH (Cyy6 — Cas) 1) Solvent Extraction, Gas-Chromatographic Method!'#
2) Automated Soxhlet Extraction, Gas Chromatographic
Method®"
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!“*?
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method!*2”
113 1,1,2-Trichlcroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method#?%!
115 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®"

c:\m‘n&
j b 116 2,4,6-Trichlorophenol...
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116 | 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2*!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**%
1) Digestion, Inductively Coupled Plasma Method™**)
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ 19!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric l‘\ﬂe‘ﬂ'l(:»d[""znj
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?9
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodl!#2
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**¥
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1424
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¥
1) Digestion, Inductively Coupled Plasma Method™!?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"™®

117 1,3,5-Trimethylbenzene

118 Vanadium

119 | Vinyl Acetate
120 | Vinyl Chloride
121 m-Xylene

122 | o-Xylene

123 | p-Xylene

124 | Xylene (Total)

125 Zinc
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavatent Chromium. SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. .
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method.5035, 1996.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 6010B, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992, .

18, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 <
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. '

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996 '

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

29, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. )

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.

31. United States Environmental Protection Agency. Test Methods for Eveluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.
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1 Biochemnical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method®

2) 5-Day BOD Test, Azide Modification Method!?

2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method?
_2) Closed Reflux, Colorimetric Method?
3) Closed Reflux, Titrimetric Method®™
3 Color ADMI Weighted - Ordinate Spectrophotometric Method®
4 Cyanide Distillation, Colorimetric Method?
5 Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD-Ferrous Titrimetric Method®™
7 Oil and Grease Liquid-Liquid Partition-Gravimetric Method?
8 pH Electrometric Method®
9 Phenols 1) Distillation, Chloroform Extraction Method'®
2) Distillation, Direct Photometric Method™
10 | Sulfide ZnS Precipitation, lodometric Method™®
11 Temperature Laboratory and Field Method
12 | Total Dissolved Solids Dried at-180 °C*
13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®?
14 Total Suspended Solids Dried at 103-105 °C?
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Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method'®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method™
3 | Opacity Ringelmann’s Method®™"
4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method'®
2) Instrumental Analyzer Method®
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

2) Instrumental Analyzer Metho

Method™
dlml

/.?Ifm im;:i

- £
(uwendym dugnsea)

Henens

Auiidouanifouisuafivissrunianefugen Sulfuric Acid...




AU aAnTuany e

Sulfuric Acid Isokinetic Sampling, Barium — Thorin Titrimetric Method"®
7 Total Suspended Particulate | Isckinetic Sampling, Gravimetric Method™
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1 Cyanide Distillation, Colerimetric Methad®?
2 pH Electrometric Method?
3 Phencls . Distillation, Direct Photometric Method™
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5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.

7. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2020.

8. United States Environmental Protection Agency. Determination of Carbon
Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 10, 2017.

9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method TE, 2019.

10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017.
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