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USun 1ea15nd 31ne (Univw)

dun 2

asUranInTIREeUANUNNNITINUYeesaslakargUnsalluan TnsiainnaAweInTA
(Stations) wagmihiensainAMANRINIALUUAGBUN (Mobile & Micro) ¥4 9 vl

asUraNIIATRdUANUANNSTINUTRRsasllouazeUnsalluaaningininnanineinie (Stations)
13U 5 a0ntl, MenTIvInAMAININALUUAREUT Yuave) (Bus Mobile) 31u3u 1 A uazyiiensaan
AANEINIALUULAREUT BRI (Micro Mobile) 311w 3 A vesu3en lee13siid 91iin (unvw) lneuiene

IpasunansndevanunnmsviureesesliouazUnsaiiAnasegluaniiiuasmiensiainamunn

2171 Lngwanilsigavdeneal

2.1 aniinsrvinnunineIneluusseInia usnainuainng

1.¢annil (Station)

2.50, Analyzer

3.03 Analyzer

4.NO, Analyzer

5.CO Analyzer

s'mn'mﬂ'%aaﬁauazqﬂnmi unlsznay
Brand : Local
Model : -
S/N: -
Brand : | Thermo
Model :  43|-BZSAB
S/N: CM06280010
Brand : Thermo
Model : | 49I-B2NCC
S/N: CM09040067
Brand : Thermo
Model : 42
S/N: 1170530044
Brand : Thermo
Model : = 48I-BZSAC
S/N: 1201351403

Tudade/dadng
@au 3100170564

UTEN nns-Buangiuw 31in

Ugyiiwu/mnuauni/

Unh

S RIGUGIINIE
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F8n1sATelianazaunsal

6.THC Analyzer

7.PMy

8.VOCs

9.Dilutor

10.

11.

12.

Zero Air

Data Logger

Monitor 177
LCD For Data
Logger

Tudade/dadng
@au 3100170564

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Horiba
APHA 370

20080000550
q

Thermo
FH62C-14
E-1182
Syntech
GC955

2770
Thermo
146C
0504710414
Thermo
1160-BNR1C
1201351406

Dell Precision
Tower 3420

Tower 3420
8767BD2
Samsung

Sync Master
7408

UTEN nns-Buangiuw 31in

unlsznay

Yayrniwu/anuAunidn/

Unh

Unh

JoLEUDUY

Tdanunsaldanuls (nsas
YDIUSEN ANDNT)

Unh

Unh

Unh
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13. UPS Brand : Ever Exceed e Unh

Model : 201200005497

S/N: 101178000781
14. Wind Speed Brand : Lastem e Unh
Model : -
S/N: -
15. Wind Direction =~ Brand : Lastem e Unh
Model : -
S/N: -

16. Barometer Brand : Lastem ® Un¢

Model :  DQA208

S/N: -
17. Thermo Brand : Lastem ® Und
Hygrometer
(RH/Termp) Model :  DMA575
S/N: AG902143
18. Air Conditioner Brand : DAIKIN e Unf
(Unit 1 -2) Model :  FTM13PV2S
S/N: -
Brand : DAIKIN
Model :  FTM13PV2S
S/N: -
19. Standard Gas Brand : Air Gas ® Uni
Model : -
S/N: (CC201859
20. Regulator Brand : Concoa
Model :  4222322-01-
000
S/N: 05301pm5
Tudede/dedng 20 Of 46
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2.2 amiendanunmeinialuusseinia vnalsuseumnalulad lae1sig

F8n1sATelianazaunsal

1.¢annil (Station)

2.50, Analyzer

3.03 Analyzer

4.CO, Analyzer

5.NO, Analyzer

6.CO Analyzer

7.THC Analyzer

Tudade/dadng
@au 3100170564

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Local

Thermo

43i-BNSAB

0620617611

Thermo

49i-B2NCC

CM09040068

Thermo

410i-BZPDCC

0908235308

Thermo

42i-BNMSDAB

0620617608

Thermo

48i-BZSAC

1201351402

Horiba

APHA-370

NMT7K7YND

sUnnysznay Yaymniwu/anuAunidn/

SRR

® viFAGaANITITY / ogflu
FENINGDULYN

® YpipTeev agluseninege
Wasuezlva
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8.PM10/PM2.5

9.Dilutor

10. Zero Air

11. Data Logger

12. Monitor 17”
LCD For Data
Logger

13. UPS

14. Wind Speed

15. Wind Direction

Tudade/dadng
@au 3100170564

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :
Model :

S/N
Brand :
Model :

S/N :

Thermo

TEMO1405

1405A227771
403

Thermo

146i-BT3BEAB

0630318396

Thermo

1160BNR1C

1201351405

Dell Precision
Tower 3420

Tower 3420

8273CD2

HP

LE2201W

Ever Exceed

201200005499

101174000049

Lastem

DNA827

Lastem

DNA827

UTEN nns-Buangiuw 31in

unlsznay

Yayrniwu/anuAunidn/

Unh

Unh

Unh

Unh

Unh

JoLEUDUY
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16. Barometer

17. Thermo
hysrometer
(RH/Temp)

18. VOCs Analyzer

18. Air Conditioner
(Unit 1 = 2)

19. Printer

20. Standard Gas

21. Regulator

mﬂn'lsl,ﬂ'%'aaﬁal,l,azqﬂnmj unlsznay
Brand : Lastem
Model :  DQA208

S/N: R604295
Brand : Lastem
Model :  DMA575

S/N:  AG812097
Brand : Chomatotech
Model :  GC866

S/N:  #21541009
Brand : UNI-AIR
Model : | -

S/N: 0604205789
Brand : UNI-AIR
Model : | -

S/N: 0604205780
Brand : HP
Model :  Color Laser

Jet 2600N

S/N: 6042801341
Brand : Airgas
Model : -

S/N: CC301139
Brand : Concoa
Model :  332-3322-01-

000
S/N: 06504H8Z

Tudade/dadng
@au 3100170564

UTEN nns-Buangiuw 31in

Uaynniwu/anuAunidn/
RGN

a

® Unh

o 130 aglusynineseeslva
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2.5 0119 5199RA N Ne1NAlUUITIINIA USABIRNIsUSMSauiuatiuLad (aua.dnuuwad)

s1en1siATesilauazaunsal

1. gaonil

(Station)

2. SO, Analyzer

3. NO, Analyzer

4. CO Analyzer

5. O; Analyzer

6. Os Primary

7. HC Analyzer

Tudade/dadng
@au 3100170564

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Local

Thermo

43i-BZSAB

CM09540005

Thermo

42i-
BZMSDAB
CM09540006

Thermo

48i-BNSAB

CM09540032

Thermo

49iPS-BNAB

1001840031

Thermo

49i-PS

Horiba

APHA-370

2EHRTBRJ

suamwdsznay

Uaymnniwu/anuduntdn/

JoLEUBUY

1%

®  vidsAganiliit Ty

UTEN nns-Buangiuw 31in
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F8n1sATalianazaunsal

PM10

Multi-Gas
Calibrator

Zero Air

(Lﬂém Micro 1)

11.

12.

13.

14.

Data Logger

Monitor 14”
LCD For Data
Logger

UPS

Printer

Tudade/dadng
@au 3100170564

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Thermo
FH62C14
E-2276
Thermo
146i-BT3BEAB
CM09350122
Thermo

1160-
BT3BEAC

1407060748

Dell Precision
Tower 3420

Tower 3420
8741CD2
Samsung

Sasyncmaster

Tednhdbb22
1004L

Ever Exceed
201200005503
101178000779
HP

CP1215

UTEN nns-Buangiuw 31in

9

unlsznay

Yayrniwu/anuAunidn/

Unhl

JoLEUDUY
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17.

18.

19.

20.

21.
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F8n1sATalianazaunsal

. Wind Speed

Wind Direction

Barometer

Thermo
Hygrometer
(RH/Temp)

Rain Gauge

Air Conditioner
(Unit 1 - 2)

Standard Gas
(Mix)

22. Resulator

Tudade/dadng
@au 3100170564

Brand :
Model :

S/N :
Brand :
Model :

S/N :
Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :

Model :

S/N :

Brand :
Model :
S/N :
Brand :
Model :
S/N :

Brand :
Model :

S/N :
Brand :
Model :

S/N :

unlsznay

Lastem
DNAS827
Lastem
DNAB27

Lastem
DQA208
R910703
Lastem
DNA675
AX1111281
Lastem
DQA038
P0911030
Daikin
FTE18JV2S
E017862
Daikin
ARH-18V

E017855
Airgas
CC273519
Linde

5633-507-
000

0880B3Rk

UTEN nns-Buangiuw 31in

Yayrniwu/anuAunidn/

a

® A

JoLEUDUY
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Console Calibration Report

Calibration Method

Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AH@ (mmHzO)
BO1 1563 0270372022 0.998 50.11
BO2 8002514 0270372022 0.996 49.25
BO3 1503016 0370372022 0.998 50.20
BO4 00006659 0370372022 1.005 49.64
BO5 00007428 0370372022 1.002 49.80
RO1 1561 02/03/2022 1.003 50.18
RO2 8002513 0370372022 0.999 49.38
RO3 1570 04/03/2022 1.003 49.14
RO4 8002519 04/03/2022 0.999 49.52
RO5 1503015 0170372022 1.007 50.08

Remark :  Accept Value of y (test) is 0.97 <y <1.03

Accept Value of AH@ (test) is 46.7 + 6.4 (mmHZO)

Calibrated by : Approved by :

(Mr. Phakhinai Khongkomnerd)

(Mr. Peera Detudom)

























Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date
09370504 B March 2013
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be
signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except
as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this
document, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Lambda UV Preventive Maintenance (PM) -




Component List

Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if . - - Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KCl cell 1 31030
H20 1 71497

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1 1 2926

B050 7805 Gray Glass G2 1 3501
Jan-22

Gray Glass G3 1 2552

Holmium Glass 1 1085

Lambda UV Preventive Maintenance (PM)




Additional Tools Required for PM

Part Number (if
applicable)

Description

Quantity

Serial #

Remark

Additional Reagents and Standards Required for PM

Part Number (if
applicable)

Description

Quantity

Batch/Lot #

Expiration Date
(MM/YY)




Procedure Checklist

Use (V) to check off those steps in the checklist that have been completed.

1. General:

<

[ [ [<]

Review the instrument performance with the customer and document any recent problems.
Inspect the customer log book and make any appropriate PM entries.

Perform general inspection of system for cleanliness.

2. Optical checks:
Lamp Alignment/Energy

] [

<

Sample Compartment Windows/Monochromator
Mirror and Grating Alignment

[ [T

Cell Holder Alignment

3. Mechanical:
Physical inspection — Please write any comments in the additional comments section.

| [

| [=

Grating Drive Mechanism.

«

Lamp Change Mechanism.

e

Slit Drive Manual Servo.

[

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
(] D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1




¥J  Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
(-] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

(4] Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A

Page 5




vl Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 3ID # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Page 6




5. Accessory (where applicable):

[ 1 Integrating Sphere

[ 1 Reflecting Attachment
[ ] Cell Changer

L1 Sipper

L1 Auto Sampler

6. Review:

<

Review with the customer PM work performed.

<

4] Review with the customer routine maintenance procedures.

<

[] [<]

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.
(4] Update Logbook.



Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV
have been completed.

This Lambda UV Passes -1 Fails [ithe preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
%// 25-Jan-2022
Anon Leenthawonkit (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)
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10908400F-054 Rev. 0
m Page ..1./..1...
IﬁgnPTi?ﬁga il o) DATA SHEET FOR CALIBRATION / VERIFICATION AND INSPECTION
ublic Company Limite
. Calibration . Verification O Inspection
1nsaviia / gunsal Mgauviauvsaniusau
Equipment / Tools :  Multimeter (pH, DO ) Tag No. / 1.D. No. L09-AT-SP003-A2  Serial No.: 130500088588
Cal. / Ver. date : 4/4/2022
1n3aviia / gunsaiinilu Master
Equipment / Tools : .D. No. Model /Serial No. Cert. No. Expired date
Reference Materials %20
Chemical Grade Assay (%) Cert. No. Expired date
Buffer pH 4.00 ; Lot No. HC99677935 31/7/2022
Buffer pH 7.00 ; Lot No. HC04269139 31/10/2023
Buffer pH 10.00 ; Lot No. HC02905338 30/6/2023
Calibration / verification item Result Error Acceptance Criteria Pass / Fail
1.ns&auLiiau Observed Slope (slope) 98 - 95to0 105% Pass
2.verification pH6.86 6.85 -0.01 +0.05 Pass
Inspection item Result Correction
Lasradagninnsanladu iné
Next Due date 31/5/2022
Performed by : : Approved By :
Date : 4/4/2022 Date : : 4/4/2022










Certificate of Calibration

Equipment: pH METER Certificate No.: C07220217
Model: HQ40d Issued Date: 27 April 2022
Serial No. (or ID.): 130500088588 (201000002308) Job No.: KSPR2205346
Manufacturer: Hach Page: 1 of 3
Electrode Serial No.: 210362614404 Model: PHC201 Brand: Hach
Condition: In Condition
Customer: IRPC PUBLIC CO., LTD.

299 Moo 5, Sukhumvit Road, Tambol Choengneon,
Amphur Muang, Rayong 21000 Thailand

Environment Condition: Temperature 257 °C * 0.8 °C
Humidity 66.5 %RH + 24  %RH
Calibration Place: IRPC PUBLIC CO., LTD.(Gc Lab 207)

299 Moo 5, Sukhumvit Road, Tambol Choengneon,
Amphur Muang, Rayong 21000 Thailand

Calibration By: Mr. Dumrong Boonsopon

Calibration Date: 27 April 2022

The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to Sl Units, Sample Test is assured through primary

meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 794132, 794134, 794133 And pH Scale traceable to the Sl Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20210028EA

(Mr. Dumrong Boonsopon) (Mr. Thalerngkeat Poungngam)
Person in charge Authorized signatory

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

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

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

SPCC-FM-C07-11: 05 Apr 2022



Calibration Results:

Certificate No.: C07220217 Page 2 of 3

pH Scale
Input pH Meter Reading Meigﬁf:rig:i’ (On:V) Coverage Factor ()
(mV) (mV) Error (mV) (pH)
414.12 414.0 -0.12 - 0.065 2.00
354.96 354.8 -0.16 0.999 0.065 2.00
295.8 295.7 -0.10 1.999 0.065 2.00
236.64 236.6 -0.04 2.999 0.065 2.00
177.48 177.4 -0.08 4.000 0.065 2.00
118.32 118.3 -0.02 5.000 0.065 2.00
59.16 59.1 -0.06 6.000 0.065 2.00
0 0.0 0.00 7.000 0.065 2.00
-59.16 -59.2 -0.04 8.000 0.065 2.00
-118.32 -118.3 0.02 9.000 0.065 2.00
-177.48 -177.5 -0.02 10.000 0.065 2.00
-236.64 -236.6 0.04 11.001 0.065 2.00
-295.8 -295.7 0.10 12.001 0.065 2.00
-354.96 -354.9 0.06 13.002 0.065 2.00
-414.12 -414.0 0.12 - 0.065 2.00

SPCC-FM-C07-11: 05 Apr 2022



Certificate No.: C07220217 Page 3 of 3

Electrode Test Results*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 10.015
The practical slope of the pH electrode; 58.09 (mV/pH), 98.19%

The zero point of the pH electrode; 6.70 (pH)

Sample Test Results

Standard Buffer Unit Under . Uncertainty of
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) Coverage Factor (k)
4.008 4.008 0.000 0.012 243
6.985 6.998 0.013 0.0097 2.05
10.015 10.023 0.008 0.013 2.00

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

The End of Certificate
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Certificate No.:
Operation No.:

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00546402 (Meter), 152919 (Microphone), 46613 (Preampilifier)
ID No.: -

Customer: IRPC Public Company Limited.

Address: 299 Moo 5, Sukhumvit Rd., Tumbon Chungnern,

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Amphor Muang, Rayong 21000
10 June 2022

27 - 29 June 2022

30 June 2022

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

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

Certificate No.: CP20220218EA

Equipment:
Manufacturer:
Model/Type:

Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.

Calibration Report

Sound Level Meter

RION

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00546402 (Meter), 152919 (Microphone), 46613 (Preampilifier)

Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1017-21 16 November 2022
2)|Arbitrary Function Generator AFG2021 C010063 CK20220059EA 19 June 2023
3)|Programmable Attenuator PA5 2755 EF-0030-21 1 November 2022
4)|6.5 Digit precision multimeter 8846A 9610014 CB20210023EA 1 November 2022
5)|Pressure humidity and CL1-P220024 17 March 2023
PTU301 F0640002
Temperature Transmitter 0255TE21 7 July 2022
6)|Pressure humidity and CL1-P220029 31 March 2023
PTU301 F0640003
Temperature Transmitter 0256TE21 7 July 2022
. CB20220063EA 15 February 2023
7)|Performance Audio Analyzer Ugo03B MY56510003 0172RE21 9 September 2022

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

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 NL-74 S/N : 34615278.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220218EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

16.2

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.6
C-weighting 17.9
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.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.6 0.5 0.6 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.4 -1.3 -1.4 +5.0

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz2) (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 -0.1 0.0 +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 0.1 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
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

5.2 Time weighting at 1 kHz

CP20220218EA

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 +1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 +1.1
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 +1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

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 +1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220218EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

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 39.0 0.0 +1.1

34.0 34.0 0.0 +1.1

29.0 29.0 0.0 +1.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-2.5
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.8 -0.2 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.4 0.0 3.0
cycle
Positive

124.4 124.1 -0.3 +2.0

half cycle
Negative 124.4 124.1 0.3 +2.0

half cycle

Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.4 139.4 0.0 +1.5
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220218EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perpd to Reference SPL Record SPL a't 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

‘ Uncertainty Maximum-permitted uncertainty
Function 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 0.30 0.60 (10Hz to 4kHz)

- 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 I[EC61672-3:2013 Class 2.

3. The coverage factor k = 2.00

- - End of Report - -
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