
ภำคผนวก จ
เอกสำรสอบเทียบเคร่ืองมือที่ใช้ในกำรตรวจวิเครำะห์



โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*
Laboratory Instrument/Equipments.(คุณภาพอากาศ)

1 Analytical Balance ฝุ่นละออง (TSP) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg)

ฝุ่นละอองขนาดเล็กกว่า 10 ไครอน 

(PM-10) C252436235 Ministry of Industry, Thailand
2 Analytical Balance ฝุ่นละอองขนาดเล็กกว่า 2.5 ไครอน 

(PM-2.5)

Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-001-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) ฝุ่นทุกขนาด B108115858 Ministry of Industry, Thailand

3 Analytical Balance ฝุ่นขนาดท่ีเข้าถึงและสะสมในถุงลม

ปอดได้

Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand

4 UV-VIS Spectrophotometer ออกไซด์ของไนโตรเจนในรูปไนโตรเจนไดออกไซด์ (NOx)Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -

Technologies MY15410009

5 pH Meter ความเป็นกรด-ด่าง Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
อุณหภูมิ 1231155210 Ministry of Industry, Thailand

6 Conductivity Meter ความเค็ม SI Analytics Lab955 / DKSH  (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 -
ความน าไฟฟ้า 16300356

7 Analytical Balance ของแข็งแขวนลอย Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -

(Readability 0.01 mg) ของแข็งละลายท้ังหมด C210685394 Ministry of Industry, Thailand

8 Hot Air Oven ของแข็งท้ังหมด Memmert UF55 / National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -

B216.1666 Ministry of Industry, Thailand

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

Equipment for Water Quality Analysis
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file:///C:/Users/1520/AppData/Roaming/Microsoft/Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Balance/BL2024/24 0419 Balance Mettler AB204S B108115858 AIR0162555 2402420 001 01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf


โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

9 Analytical Balance น้ ามันและไขมัน Mettler-Toledo AB-204S/FACT / Technology Promotion Association 24MM292 11 May 24 10 May 25 -

(Readability 0.1 mg) 1129361010 (Thailand-Japan)

10 UV-VIS Spectrophotometer ไนเตรท-ไนโตรเจน, ฟอสฟอรัสท้ังหมด Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -

Technologies MY15410009

11 BOD Incubator บีโอดี  Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -

(UAE.WAO.015/2561) (Thailand-Japan)

12 DO Meter YSI 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -

11B101863 (Thailand-Japan)

13 COD Reactor ซีโอดี Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -

(Heating Block) 1147807

14 Digestor Unit ทีเคเอ็น FOSS DT2520 / National Food Institute, 2402957-001-01 23 May 24 22 May 25 -

TECATOR 91794469 Ministry of Industry, Thailand

15 Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -

(Kjeldahl Method) TECATOR 91790524
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file:///C:/Users/1520/AppData/Roaming/Microsoft/Balance/BL2023/23 0526 Balance AB204S FACT cer No 2303074-001-01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/DO Meter_Lab/24 0221 DO Meter YSI5100 11B101863 HSU012C 24TW39.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Heating Block(COD)/24 0425 Heating Block_Hanna_HI839800-02_UAE.WAS.003_2557_HIT-2417-0568 P.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Digestor,Distillation Unit(TKN)/24 0523 C Heating Block WAS 011_2560 2402957 001 02 P.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf


โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

16 Atomic Absorption ตะก่ัว, นิกเกิล, สารหนู, ทองแดง, แคดเมียม, แมงกานีสPerkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd.

PinAAcle 900F 

14 May 24 13 May 25

Spectrophotometer (AAS) เหล็ก, อลูมิเนียม PFBS20031902 Preventive Maintenance  

Report

17 Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25

(ICP) Technologies G8015AA / Co.,Ltd. Maintenance

MY18030001 Checklist

18 Cold Vapor Atomic  Absorption 

Spectrophotometer 

ปรอท Nippon Instrument RA-4500 / Coax Group Corporation Ltd. Preventive 9 Jul 24 8 Jul 25 -

(CVAAS) Corporation 17780278  Maintenance Report

19 Incubator โคลิฟอร์มท้ังหมด Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -

ฟีคอลโคลิฟอร์ม  20200000015535 (Thailand-Japan)

20 Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -

V616.0066 (Thailand-Japan)

21 Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -

 L416.0606 (Thailand-Japan)

22 Water Bath Memmert WNE 14 / Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -

 L416.0612 (Thailand-Japan)

23 Auto Clave ALP CL-40L / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -

807298 Ministry of Industry, Thailand

24 Auto Clave ALP CL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -

808763 Ministry of Industry, Thailand

25 Analytical Balance OHAUS PX623 / DKSH  (Thailand) Ltd. C01234158 7 Dec 23 6 Dec 24 -

C236754745
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file:///C:/Users/1520/AppData/Roaming/Microsoft/AAS,ICP/24 0430 AAS Perkin Elmer PinAAcle 900F PFBS20031902 UAE HEM 047 2563 PM Checklist P.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/AAS,ICP/24 0430 AAS Perkin Elmer PinAAcle 900F PFBS20031902 UAE HEM 047 2563 PM Checklist P.pdf
../AAS,ICP/24 1104  ICP-OES Agilent G8015A_MY1803001 PM Checklist P.pdf
../AAS,ICP/24 1104  ICP-OES Agilent G8015A_MY1803001 PM Checklist P.pdf
../AAS,ICP/24 1104  ICP-OES Agilent G8015A_MY1803001 PM Checklist P.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/AAS,ICP/24 0709_PM Report RA-4500 Sn17780278 UAE.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/AAS,ICP/24 0709_PM Report RA-4500 Sn17780278 UAE.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Binder_KB400E6_UAE.MIC.018_2564 P.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memmert_IPP260_ 24TM650.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0606  UAE MIC 002 2560 Cer No 24TM29.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/AutoClave_Microbiology/23 0810#Autoclave_ALP_CL_40L_807298 Cer No 2304203-001-01.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/AutoClave_Microbiology/8.23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P)-Copy.pdf
file:///C:/Users/1520/AppData/Roaming/Microsoft/Microbiology/23 1207 Balance_Ohaus_C236754745_C01234158.pdf


โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

Stack

1 Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-040046 30 Apr 24 29 Apr 25 -

USA. A2003277

2 Flue gas Analyzer Sulphur Dioxide Testo AG Testo 350 Entech Industrial Sulution Co., Ltd. G 670378 7 Jun 24 6 Jul 25 -

Oxide of Nitrogen as Nitrogen Dioxide 63373169/0322

Ambient

1 Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -

Calibrator Particulate Matter < 10 µm (PM10) 1901

2 U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -

Particulate Matter < 10 µm (PM10) - (Thailand-Japan)

3 Air Flow Meter Particular Matter (PM2.5) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-192 23 Sep 24 22 Sep 25 -

159822  Co.,Ltd.

4 Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -

Particulate Matter < 10 µm (PM10) (Thailand-Japan)

Particular Matter (PM2.5)

5 Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -

Particulate Matter < 10 µm (PM10) (Thailand-Japan)

Particular Matter (PM2.5)

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025 Certificate Page 1 of 4



โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

Ambient

6 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -

CM22387039

7 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -

CM22387040

8 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -

Instrument 42C-67174-356

9 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -

CM22387039

10 Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company E05NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG

11 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -

CM22387066

12 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -

1200906875

United Analysis and Engineering Consultant Company Limited.
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โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

Ambient

13 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -

1200906876

14 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -

1201778115

15 Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company E05NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG

16 Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 096/24 22 Feb 24 21 Feb 25 -

2301DR0024

13 Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -

(Acoustic Calibrator) 107224  Co.,Ltd.

16 Sound Level Meter LAeq 1 hours, LAeq 24 hrs, LAmax, LA90, Larson Davis LxT1 Electrical And Electronics Institute CP20240322EA 22 Aug 24 21 Aug 25 -

ระดับเสียงรบกวน 0007308 Foundation For Industrial Development

17 Sound Level Meter LAeq 1 hours, LAeq 24 hrs, LAmax, LA90, Larson Davis LxT1 Electrical And Electronics Institute CP202340287EA 2 Aug 24 1 Aug 25 -

ระดับเสียงรบกวน 0007309 Foundation For Industrial Development

18 Sound Level Meter LAeq 1 hours, LAeq 24 hrs, LAmax, LA90, Larson Davis LxT1 Electrical And Electronics Institute CP20240289EA 5 Aug 24 4 Aug 25 -

ระดับเสียงรบกวน 0007310 Foundation For Industrial Development

United Analysis and Engineering Consultant Company Limited.
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โครงการโรงไฟฟ้าชีวมวล SPP มิตรผล ไบโอ-เพาเวอร์ 5 บริษัท มิตรผล ไบโอ-เพาเวอร์ (ภูเวียง) จ ากัด 

ระหว่างเดือนกรกฎาคม-ธันวาคม พ.ศ. 2567

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

แผนการติดตามตรวจสอบคุณภาพส่ิงแวดล้อม  

รายการเคร่ืองมือหลักประจ าห้องปฏิบัติการวิเคราะห์ ส าหรับตรวจวิเคราะห์คุณภาพส่ิงแวดล้อม

Water

1 pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH240 20 Feb 24 19 Feb 25 -

HA1M0036 (Thailand-Japan)

2 DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW37 20 Feb 24 19 Feb 25 -

HE1L0034 (Thailand-Japan)

3 Conductivity Meter Conductivity Horiba LAQUA-PH210 Technology Promotion Association 24CH233 20 Feb 24 19 Feb 25 -

HC9L0014 (Thailand-Japan)
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PinAAcle 900F                        
Preventive Maintenance Report 
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 PinAAcle 900F Preventive Maintenance Report (PM) 
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PinAAcle 900F Preventive Maintenance (PM) 

Company Name:  

Address 
(Instrument Location): 

 

Serial Number:  PM Number:  

Customer Name 
(if applicable): 

 
Telephone 

Number: 
 

     Customer Support       

      Engineer Name: 
 

Service Order 
Number: 

 

Date PM Performed: 
(DD-MMM-YYYY)  

Next PM Due 
Date: 

(DD-MMM-YYYY) 

 
 
 

Standard Labor Hours to Complete PM : 5 hours 

 

Part Number Release Publication Date 

 

09370145 Rev.9           A                          January 2018 

Scope 
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F 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 or calibration, 
including a current back-up of system software and/or data files.  
The completed document 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  © 2013 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. 
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Component List 

Component / Specific Model Serial # Configuration Notes 

   

   

   

   

 

Parts Lists 
 

 

                                            Parts Included with the PM 

Part Number (if 

applicable) 
Description Quantity 

B0501696 Fan Filters  

N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer)   

N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer)  

N9301714 Replacement Acetylene Filter Cartridge  

TH001022 Replacement Air Filter Cartridge  

 
 

Additional Reagents and Standards Required for PM 

Part Number  

(if applicable) 
Description 

 
Quality Batch/Lot # Expired  Date 

(MM/YY) 

N9300183 1000 mg/L Copper Standard AR   

     

Additional Reagents and Standards Required for PM (Customer Support Solution) 

Part Number (if 

applicable) 
Description Quantity Batch/Lot # 

Expiration 

Date (MM/YY) 

N/A DI Water 250 ml. AR AR 

N/A 0.5% HN03 250 ml. AR AR 

 

 

 

 

 

    

เอกสารไม่ควบคุม



 

 

 

 PinAAcle 900F Preventive Maintenance Report (PM) 

 

Page 3 of 7

Additional Tools Required for PM 

Part Number 

(if applicable) 
Description Quantity Serial # 

N1013000 0.2A Neutral density filter 1  

N1013002 1.0A Neutral density filter 1  

03030997 System 2 EDL Driver 1  

N3050605 As System 2 EDL 1  

N3050121 Cu Lumina HCL 1  

N3050109 Ba Lumina HCL 1  

N3050139 K Lumina HCL 1  

N3050152 Ni Lumina HCL 1  

    

เอกสารไม่ควบคุม
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Procedure Checklist 

 

Use ( ) 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.  PC Instrument Software: 

 
 

☐ Instrument Software user files/databases archived, packed, and/or deleted as needed. 

3.  Mechanical:        

 ☐ Inspect and clean all fans and filters. Replace filters if necessary 
 ☐ Inspect all gas lines for leaks and/or wear. Replace if needed. 

☐ Clean exterior of the instrument. 
 ☐ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the 

Hardware Guide. 
 ☐ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the 

Maintenance chapter section on cleaning the burner head and checking sloth width.  
Replace if out of specification 

☐ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary. 

☐ Check the drain system for signs of wear. Replace worn or damaged parts. 

☐ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames 
(if applicable). 

 
4.  Electrical: 

 ☐ Inspect PC boards. Clean if necessary. 
 ☐ Carefully check all internal and external cable connections. 
 ☐ Check instrument firmware revisions upgrade to current levels (if necessary) 
 ☐ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check   the 

results in the service log folder in the Spectrometer BM Log Viewer. 

 
5.  Optics: 

 ☐ Inspect and clean the sample compartment windows, if needed. 
 ☐ Inspect optics. Clean or replace if necessary,  

 
6.  Gasses: 

 ☐ Verify that the Gasses supplied to the instrument are within the pressure and purity         
     specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB. 

 ☐ Verify that the acetylene filter and air filter element is dry. Replace if necessary. 
 
 
 
 
 

เอกสารไม่ควบคุม
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7.  Flame Interlock Check: 

    Description: Check to ensure that all safety interlocks are closed. 

 

Parameter Specification Test Results Pass/Fail 

Flame Sensor Air/C2H2 Flame correctly shuts down   

Drain Sensor Air/C2H2 Flame correctly shuts down   

Nebulizer Sensor Air/C2H2 Flame correctly shuts down   

C2H2 Pressure Sensor Air/C2H2 Flame correctly shuts down   

Air Pressure Sensor Air/C2H2 Flame correctly shuts down   

Burner Head Sensor 
Choosing Nitrous Oxide as the oxidant 
should trigger an interlock shuts down 

  

 
8.  After PM Performance tests: 
 

    8.1 Detector Linearity with Barium 

         Description: Ensures that the detector is linear in the Visible Range. 

 

Parameter Specification  
Certificate Value 

at 553.6 nm (Abs.) 
Test Results Pass/Fail 

1.0 A ND Filter ± 5% from Cert.    

0.2 A ND Filter ± 5% from Cert.    

 
    8.2 Baseline Noise at 1.0 Absorbance with Barium 

         Description: Ensures that a high absorbance will not produce excessive noise. 

 

Parameter Specification Results Pass/Fail 

Standard Deviation ≤ 0.010 
 

  

 
    8.3 AA Baseline Noise with Copper 

         Description: Check baseline noise. 
 

 

Parameter Specification Results Pass/Fail 

Standard Deviation ≤ 0.001 
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    8.4 D2 Background Compensation with Copper 

         Description: Verifies the instruments ability to compensate for Background absorption. 
 

 

Parameter Specification Results Pass/Fail 

Standard Deviation ≤ 0.010 
 

  

 
    8.5 AA-BG Baseline Noise with Copper 

         Description: Ensures that background correction does not produce excessive noise. 
 

 

Parameter Specification Results Pass/Fail 

Standard Deviation ≤ 0.005 
 

  

     

8.6 AA-BG Baseline Noise with Arsenic  

         Description: Ensures that background correction does not produce excessive noise at a low 
wavelength. 
 

 

Parameter Specification Results Pass/Fail 

Standard Deviation ≤ 0.005 
 

  

 

 
    8.7 Flame Sensitivity 

         Description: Instrument Sensitivity checked against Copper standard. 
 

 

Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail 

5 mg/L Sensitivity SS Neb (if applicable) > 0.250 Abs.   

2 mg/L Sensitivity HS Neb (if applicable) > 0.250 Abs. 
 

  

 

10.   Review: 

☐ Review with the customer PM work performed. 

☐ Review with the customer routine maintenance procedures. 

☐ Discuss recommended customer supplied materials to have on hand. 

☐ Attach PM sticker. 
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 Additional Comments 
 

 

Additional Comments Regarding the PM 

 
 

 

 

Review 

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have 
been completed. 

 
 

This PinAAcle 900F    Passes ☐  Fails ☐  the preventive maintenance. 

Review of Preventive Maintenance: 

Authorized PerkinElmer Representative: 
 

Date: 
 
 

(DD-MMM-YYYY) 
Authorized Customer Representative: Date: 

 
 

(DD-MMM-YYYY) 
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Model RA-4500

Serial No. :

Soft version :

ROM version :

Date :

PM by :

Approved by :

Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand

Tel. 02-2435263, 02-6682436 Fax. 02-2437386

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Preventive Maintenance Report

( Kitichai S.  )

17780278
Ver 2.0.7
Ver 2.0.7

(  Pradit M.  )

09 July 2024

Ver 2.0.1
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Inspection result

ITEM STANDARD JUDGE

1. Self Check 1.1 Heating OK

1.2 Cooling OK

1.3 Leak OK

1.4 Optical system OK

1.5 Drift OK

2. Analytical curve inspection(AREA)

2.1 No Pretreatment (Low Conc.) Correlation coefficient OK

( r ) ≥  0.9990

3. Repeatability(AREA)

3.1 No Pretreatment  100ppb, n=3 1. 99.60 ppb

2. 101.84 ppb

3. 101.22 ppb

C.V. ≤  5% OK

4. Blank Below 1.0 (AREA) OK

0.9999

1.15%

0.1002

RESULT

PASS

PASS

PASS

PASS

PASS

เอกสารไม่ควบคุม
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Title
Date
Name
Memo

: Preventive Maintenance RA-4500 sn:17780278 
: 2024-07-09
: Coax Group
: Calibration Curve 0-10ng

0

2

4

6

8

10

12

14

1 2 3 4 5 6 7 8 9 10 11

 
A
B

S
[A

R
EA

]

STD[ng]

y=ax+b
a=1.30302000E+00
b=5.00800000E-02
r=0.9999

Calib

STD

No.
STD

[ppb]
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[%]

NoteNo.
STD

[ppb]
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

STD
[ng]

AREA
[ON]

MEAS
[ng]

Dev
[%]

Note

1 100.000 0.000 5.000 5.000 0.000 0.0846 0.0265 -
2 100.000 0.025 5.000 5.000 2.500 3.3464 2.5298 1.2
3 100.000 0.050 5.000 5.000 5.000 6.4170 4.8863 2.3
4 100.000 0.075 5.000 5.000 7.500 9.8647 7.5322 0.4
5 100.000 0.100 5.000 5.000 10.000 13.1132 10.0253 0.3

0.00

0.01

0.02

0.03

0.04

0.05

 1  2  3  4  5

A
B

S

SMP

No. NAME SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

NoteNo. NAME SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

Note

1 100ppb 0.050 5.000 5.000 6.5389 4.9798 99.60
2 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 100ppb 0.050 5.000 5.000 6.6446 5.0610 101.22

Statistics

No. NAME TRY AV
[ug/L]

SD
[ug/L]

Cv
[%]

1 100ppb 3 100.887 1.15660 1.15

-1-
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0.00

0.01

0.02

0.03

 1  2  3

A
B

S

Self Check

Heat check:PASS!! ( 26.3degC[05:00] ->  30.3degC[02:29])
Sensor check:PASS!! (  53-  10=  43)
Leak check:PASS!! (0.19L/min)
Sig/Ref check:PASS!! (Sig:4.00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 =  0.0000240)

-2-
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Title
Date
Name
Memo

: Preventive Maintenance RA-4500 sn:17780278
: 2024-07-09
: Coax Group
: Blank

SMP

No. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

NoteNo. NAME
SVOL
[mL]

CVOL
[mL]

DVOL
[mL]

AREA
[ON]

MEAS
[ng]

CONC
[ug/L]

Note

1 Blank DI 0.1002 0.0385

0.0000

0.0002

0.0004

0.0006

0.0008

 1

A
B

S

-3-

เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24P1251

1221-36-W/M

Dwyer

-

UAE.EFM.077/2566

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 

Phrakhanong, Bangkok 10260

03 April 2024

11 April 2024

2404-0118WSC

The calibration was conducted by direct comparison method against  Pressure Measuring Instruments  
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 
a guidelines.

U Tube Manometer

Page :

Atmospheric Pressure:

1 of 2

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

1012 mbar

( 23 ± 2 ) °C

( 50 ± 15 ) %

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

Corporate Services 3: Equipment Calibration and Testing Services.

Due DateCertificate No.Serial No.ModelInstrument

1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

Condition of this result of calibration

1.Reference standards instruments :

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH₂O

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

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

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

    -National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
17 April 2024
Suksan Khankaew

[   ] Phalinee Prabpaipal

[   ] Sura Suwannasri

[   ] Attapol Panurach

เอกสารไม่ควบคุม



Cert.No.: 24P1251

Page: 2 of 2

Result of calibration:-  Without adjustment Range : 0  inH₂O  to 36 inH₂O

Function:- Pressure Measurement Scale Interval : 0.1 inH₂O ( The Second Estimate )

Increasing Pressure

The uncertainty of measurement was ± 0.11 inH₂O

* DP = High-port side - Low-port side

* UUC = Unit Under Calibration

    The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

35.80 18.00 -18.00 36.00 0.20

32.00 16.05 -16.10 32.15 0.15

34.00 17.05 -17.10 34.15 0.15

28.00 14.05 -14.05 28.10 0.10

30.00 15.05 -15.05 30.10 0.10

24.00 12.05 -12.05 24.10 0.10

26.00 13.05 -13.05 26.10 0.10

20.00 10.05 -10.05 20.10 0.10

22.00 11.05 -11.05 22.10 0.10

16.00 8.05 -8.05 16.10 0.10

18.00 9.05 -9.05 18.10 0.10

12.00 6.00 -6.00 12.00 0.00

14.00 7.05 -7.05 14.10 0.10

8.00 4.00 -4.00 8.00 0.00

10.00 5.00 -5.00 10.00 0.00

4.00 2.00 -2.00 4.00 0.00

6.00 3.00 -3.00 6.00 0.00

0.00 0.00 0.00 0.00 0.00

2.00 1.00 -1.00 2.00 0.00

UUC Indication

Applied Pressure High-port side Low-port side DP Error

เอกสารไม่ควบคุม
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Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24P1369

-

Barigo

-

UAE.ANV.013/2547

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 

Phrakhanong, Bangkok 10260

05 April 2024

22 April 2024

2404-0243WSC

The calibration was conducted by direct comparison method against  Pressure Measuring Instruments  
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 
a guidelines.

Aneroid Barometer

Page :

Atmospheric Pressure:

1 of 2

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

1007 mbar

( 23 ± 2 ) °C

( 50 ± 15 ) %

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of 

Corporate Services 3: Equipment Calibration and Testing Services.

Due DateCertificate No.Serial No.ModelInstrument

1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

Condition of this result of calibration

1.Reference standards instruments :

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

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

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

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

    -National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
23 April 2024
Suksan Khankaew

[   ] Phalinee Prabpaipal

[   ] Sura Suwannasri

[   ] Attapol Panurach

เอกสารไม่ควบคุม



Cert.No.: 24P1369

Page: 2 of 2

Result of calibration:-  Without adjustment Range : 720  mmHg  to 780 mmHg

Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )

Increasing Pressure

718.40 729.71 740.61 751.07 761.97 773.05 786.91

720.0 730.0 740.0 750.0 760.0 770.0 780.0

1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

786.91 772.99 761.71 750.69 740.13 729.35 718.44

780.0 770.0 760.0 750.0 740.0 730.0 720.0

-6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was ± 0.24 mmHg

* UUC = Unit Under Calibration

    The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)
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Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24H753

-

Barigo

-

UAE.ANV.127/2550

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260    

05 April 2024

10 April 2024

2404-0247WSC

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison 
with standard chilled mirror sensor for humidity measurement function and comparison with standard  
temperature probe for temperature measurement function into humidity  / temperature chamber.

Dial Thermo-Hygrometer

Page : 1 of 2

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

to 18 April 2024

( 25 ± 3 ) °C

( 50 ± 20 ) %

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of 

Corporate Services 3: Equipment Calibration and Testing Services.

Due DateCertificate No.Serial No.ModelInstrument

1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024

2) Handheld Thermometer With Sensor 1521 A5A339 23I1238 16 Oct 2024

Condition of this result of calibration

1.Reference standards instruments :

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

3.This Certification is traceable to the International System of Unit maintained through:-

    -Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0

    -Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
18 April 2024
Chakrit Waewwanjua

[   ] Chakrit Waewwanjua

[   ] Viporn Tantiyawutti

[   ] Unnopphol Harachai

เอกสารไม่ควบคุม



Cert. No.: 24H753
   Page.: 2  of  2

Result of Calibration:- Without Adjustment
Function: Humidity Measurement.

Reference Standard UUC*
Temperature Humidity Reading Error

(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 43 2.9
25.0 60.0 60 0.0
25.0 80.0 78 -2.0

Result of Calibration:- Without Adjustment
Function:

Standard UUC*
Temperature Reading Error

(°C) (°C) (°C)
20.014 20.0 -0.014
25.033 25.0 -0.033
30.010 30.0 -0.010
35.027 34.5 -0.527
40.013 39.5 -0.513

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

Temperature Measurement.

0.72
0.72

Uncertainty
of  Measurement

(±°C)
0.72
0.72
0.72

 -o0o-

Uncertainty
of  Measurement

(±%R.H.)
1.6
1.7
1.8

เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 20,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : CM22387039 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0

400.0

100.0

200.0

300.0

0.0 0.00

100.9 0.90

200.7 0.70

300.8 0.80

0.00

0.89

0.35

0.27

0.00

0.89

0.35

0.27

1.38
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400.0 0.00 0.00

0.0
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Multi-Point Gas Test Chart

Analyzer Display

 
Calculate by                                                                                        Approve by 

                   
                …………………………………                                                                …………………………………         
                                                            
                …………/…………/…………                                                               …………/…………/………… 

 
 

20               9          2567                                                                      20         Sep       2024

เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 20,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : CM22387040 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.26

400.0 0.00 0.00

0.00

0.70

0.30

0.30

0.00

0.70

0.30

0.30300.0

0.0 0.00

100.7 0.70

200.6 0.60

300.9 0.90

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0
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Calculate by                                                                                        Approve by 

                   
                …………………………………                                                                …………………………………         
                                                            
                …………/…………/…………                                                               …………/…………/………… 
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เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 17,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42C 
  

Manufacturer : Thermo Environmental Instruments Serial Number : 42C- 67174-356   
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 06,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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Calculate by                                                                                        Approve by 

                   

                …………………………………                                                                …………………………………         
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เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 20,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : CM22387039 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0

400.0

100.0

200.0

300.0

0.0 0.00

100.9 0.90

200.7 0.70

300.8 0.80

0.00
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Calculate by                                                                                        Approve by 
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เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 3,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387066 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    

Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.38

400.0 0.00 0.00

0.50

0.70

0.45
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[% Error ]

Average  Difference  (%)
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Difference Error Percent Error
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 3,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906875 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    

Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.53

400.0 0.00 0.00

1.10

0.79

0.45

0.33

1.10

0.79

0.45

0.33300.0

1.1 1.10

100.8 0.80

200.9 0.90

301.0 1.00

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 9,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906876 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    

Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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Calculate by                                                                                        Approve by 
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Nov 9,2023   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778115 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 45.94 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 984.8    

Cylinder No. : EB0143262    
 

Expiration Date : Jun 24,2024    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0
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200.8 0.80
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Calculate by                                                                                        Approve by 
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เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA
Operation No.:   CP2024080293

Equipment:

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)

Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)

ID No.: UAE.EFM.040/2566 

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date:

Calibrated Date: 22 - 26 August 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

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

Certificate of Calibration

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

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

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

Page 1 of 6

Sound Level Meter 

9 August 2024

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

28 August 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

F-CAL-004 Ed.1

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA

Sound Level Meter 
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
UAE.EFM.040/2566 

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

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

1)
2)
3)
4)
5)

6)

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; NSC Accredited Calibration No.0119

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

EF-0040-23

Page 2 of 6

1. Reference standards instrument :-

Standard microphone
Model
4180

- -

7) Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-

CK20230072EA

1 October 2024
6.5 Digit precision multimeter 8846A 15 November 2024

PTU301

Pressure humidity and
PTU301

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

L3950483

-

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20240048EAC010063

Temperature Transmitter

AFG2021 23 June 2025

9610014

L3950484

Arbitrary Function Generator

CB20230200EA
Programmable Attenuator PA5 2755

Acoustic Signal (dB) (dB)

CL1-P240030

 (dB)

Pressure humidity and 11 April 2025
CD20240143EA 12 June 2025

Acceptance limits

13 September 2024
13 February 2025

Measured value

MY56510003
CB20240035EB

CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

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

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

A-weighting
C-weighting

Weighting

Page 3 of 6

0.0
-0.1 +2.5; -16.0

±1.0

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

(dB)

35.5
28.9

0.3

A-Weighting

0.0

0.0 -0.1

1000
500

Z-weighting

-0.1 0.1
0.0

16000 0.0

Measured value

0.1
(dB)
±1.00.2

0.3
0.2

 (Hz)

29.4

(dB)
29.0

+1.5; -2.5-0.5

(dB)

-0.1

(dB) (dB)

±1.00.0

±0.70.31000

0.0

Acceptance limits

-0.6

Frequency Z-Weighting

±1.0

0.0
0.0

0.0-0.1

4000
-0.1-0.1
0.0

8000

0.00.0

2000
0.0

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-0.5

±1.0

Acceptance limits
(dB)

125

0.0

C-Weighting

8000

63

250
-0.1

0.0
±0.7

0.0

+1.5; -2.5

0.0

±1.0

A-Weighting

±1.0

125

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

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

Function : 7. Level Linearity on the reference level range 

5.2 Time weighting at 1 kHz

SPL

Deviated value

94.0

(dB)

Measured value

(dB)

0.0

±0.8
119.0 ±0.8

Page 4 of 6

104.0

140.0 140.0 0.0 ±0.8
139.0 139.0

±0.8

0.0

Acceptance limits

(dB)

Period (dB)

0.0

A-weighting

0.0

Value (dB) (dB)(dB)

109.0

0.0

±0.8

99.0

134.0
±0.8

0.0104.0

114.0 114.0
109.0

±0.8

124.0
0.0

0.0
0.0

134.0

±0.8

94.0

94.0

0.0

Record SPL at 

124.0

0.0

94.0
94.0

5.1 Frequency weighting at 1 kHz

119.0

129.0

Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

Measured value

0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0LAeq

Conclusion of Time 

30 ±0.10.0

Acceptance limits Apply Signal
Reference 

94.0 ±0.8

Fast
±0.1

0.099.0

94.0

±0.2
0.0

(dB)
Acceptance limits

±0.2

0.0
(dB)

±0.2

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

(dB)
Acceptance limits

value (dB)

39.0 39.4

LAE

±1.0

Page 5 of 6

±0.5

Acceptance limits
(dB)

0.0

-0.2

Deviated value
(dB)

-0.2
-0.1

±0.5

-0.4

half cycle

±1.0134.4

+1.0 ; -3.0

134.4

2 109.8

135.9

109.6

2

-0.4

Negative

±0.5

+1.0 ; -1.5
0.25

200

+1.0 ; -1.5
+1.0 ; -3.0

-0.6Complete

134.1

135.4

(dB)

±2.0

2

100.8

130.0

200

Number of cycles

0.0

Slow

Anticipated

cycle

Value (dB)

59.0

Measured

Measured value

118.8

-0.3

half cycle
Positive

0.4

Weighting

in test signal

Tone burst

200
duration, Tb (ms)

Time 

49.0

Fast
0.25

44.0
49.0

54.0

94.0 94.0

Anticipated Measured value

74.0

Value (dB) (dB)
Acceptance limits

84.0

0.0

±0.8

value (dB)

134.0

134.8

±0.8

0.0
0.0

±0.8

Deviated value

0.0

±0.8

±0.80.0

-0.2

Deviated

+1.0 ; -3.0
-0.1

110.0

129.5

59.0

±0.8

74.0

(dB)

±0.8

0.0

±0.8

(dB)

89.0

54.0

0.0
±0.8

84.0 0.0

±0.8

0.0

±0.8

79.0

64.0
69.0

±0.8

0.0
0.144.1

64.0

89.0

69.0

79.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240322EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

 - - End of Report - -

139.0

 Apply Signal
(dB)

±1.5

0.0
(dB)

one-half cycle

Deviated valueNegative
Measured value (dB)

Positive Acceptance limits

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5

Acceptance limits

 of measurement 

(dB)one-half cycle (dB)

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

0.10 0.10

0.30

143.0 -0.2

Page 6 of 6

Period (dB)
±0.1

142.8

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

0.30

(dB)

Uncertainty 

2) Self-generated Noise 

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)
139.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA
Operation No.:   CP2024070250

Equipment:

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)

Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)

ID No.: UAE.EFM.041/2566 

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date:

Calibrated Date: 2 - 5 August 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

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

Certificate of Calibration

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

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

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

Page 1 of 6

Sound Level Meter 

25 July 2024

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

7 August 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

F-CAL-004 Ed.1

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

Sound Level Meter 
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
UAE.EFM.041/2566 

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

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

1)
2)
3)
4)
5)

6)

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; NSC Accredited Calibration No.0119

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

EF-0040-23

Page 2 of 6

1. Reference standards instrument :-

Standard microphone
Model
4180

- -

7) Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-

CK20230072EA

1 October 2024
6.5 Digit precision multimeter 8846A 15 November 2024

PTU301

Pressure humidity and
PTU301

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

L3950483

-

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20240048EAC010063

Temperature Transmitter

AFG2021 23 June 2025

9610014

L3950484

Arbitrary Function Generator

CB20230200EA
Programmable Attenuator PA5 2755

Acoustic Signal (dB) (dB)

CL1-P240030

 (dB)

Pressure humidity and 11 April 2025
CD20240143EA 12 June 2025

Acceptance limits

13 September 2024
13 February 2025

Measured value

MY56510003
CB20240035EB

CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

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

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

A-weighting
C-weighting

Weighting

Page 3 of 6

0.0
-0.1 +2.5; -16.0

±1.0

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

(dB)

35.5
29.5

0.1

A-Weighting

0.0

0.0 0.0

1000
500

Z-weighting

0.0 0.0
0.0

16000 0.0

Measured value

0.3
(dB)
±1.00.4

0.1
0.4

 (Hz)

30.5

(dB)
29.5

+1.5; -2.5-1.6

(dB)

-0.1

(dB) (dB)

±1.00.0

±0.70.11000

0.0

Acceptance limits

-1.6

Frequency Z-Weighting

±1.0

0.0
-0.1

-0.10.0

4000
-0.1-0.1
0.0

8000

0.00.0

2000
0.0

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-1.6

±1.0

Acceptance limits
(dB)

125

0.0

C-Weighting

8000

63

250
-0.1

-0.1
±0.7

0.0

+1.5; -2.5

0.0

±1.0

A-Weighting

±1.0

125

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

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

Function : 7. Level Linearity on the reference level range 

5.2 Time weighting at 1 kHz

SPL

Deviated value

94.0

(dB)

Measured value

(dB)

0.0

±0.8
119.0 ±0.8

Page 4 of 6

104.0

140.0 140.0 0.0 ±0.8
139.0 139.0

±0.8

0.0

Acceptance limits

(dB)

Period (dB)

0.0

A-weighting

0.0

Value (dB) (dB)(dB)

109.0

0.0

±0.8

99.0

134.0
±0.8

0.0104.0

114.0 114.0
109.0

±0.8

124.0
0.0

0.0
0.0

134.0

±0.8

94.0

94.0

0.0

Record SPL at 

124.0

0.0

94.0
94.0

5.1 Frequency weighting at 1 kHz

119.0

129.0

Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

Measured value

0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0LAeq

Conclusion of Time 

30 ±0.10.0

Acceptance limits Apply Signal
Reference 

94.0 ±0.8

Fast
±0.1

0.099.0

94.0

±0.2
0.0

(dB)
Acceptance limits

±0.2

0.0
(dB)

±0.2

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

(dB)
Acceptance limits

value (dB)

39.0 39.4

LAE

±1.0

Page 5 of 6

±0.5

Acceptance limits
(dB)

0.0

0.0

Deviated value
(dB)

-0.1
0.0

134.4

±0.5

-0.4

half cycle

±1.0134.4

+1.0 ; -3.0

2 109.9

136.0

109.8

2

-0.2

Negative

±0.5

+1.0 ; -1.5
0.25

200

+1.0 ; -1.5
+1.0 ; -3.0

-0.6Complete

134.0

135.4

(dB)

±2.0

2

101.0

130.0

200

Number of cycles

0.1

Slow

Anticipated

cycle

Value (dB)

59.0

Measured

Measured value

118.9

-0.4

half cycle
Positive

0.4

Weighting

in test signal

Tone burst

200
duration, Tb (ms)

Time 

49.0

Fast
0.25

44.0
49.0

54.0

94.0 94.0

Anticipated Measured value

74.0

Value (dB) (dB)
Acceptance limits

84.0

0.0

±0.8

value (dB)

134.0

134.8

±0.8

0.0
0.0

±0.8

Deviated value

0.0

±0.8

±0.80.0

-0.1

Deviated

+1.0 ; -3.0
-0.1

110.1

129.5

59.0

±0.8

74.0

(dB)

±0.8

0.0

±0.8

(dB)

89.0

54.0

0.0
±0.8

84.0 0.0

±0.8

0.0

±0.8

79.0

64.0
69.0

±0.8

0.0
0.144.1

64.0

89.0

69.0

79.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

 - - End of Report - -

139.0

 Apply Signal
(dB)

±1.5

0.0
(dB)

one-half cycle

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5

Acceptance limits

Deviated valueNegative
Measured value (dB)

Positive Acceptance limits

 of measurement 

(dB)one-half cycle (dB)

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

0.10 0.10

0.30

144.3 -0.1

Page 6 of 6

Period (dB)
±0.1

144.2

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

0.30

(dB)

Uncertainty 

2) Self-generated Noise 

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)
139.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA
Operation No.:   CP2024070252

Equipment:

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)

Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)

ID No.: UAE.EFM.042/2566 

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date:

Calibrated Date: 5 - 6 August 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

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

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

Page 1 of 6

Sound Level Meter 

25 July 2024

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

7 August 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

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

Certificate of Calibration

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA

Sound Level Meter 
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
UAE.EFM.042/2566 

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

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

1)
2)
3)
4)
5)

6)

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; NSC Accredited Calibration No.0119

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

CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

MY56510003
CB20240035EB

Acoustic Signal (dB) (dB)

CL1-P240030

 (dB)

Pressure humidity and 11 April 2025
CD20240143EA 12 June 2025

Acceptance limits

13 September 2024
13 February 2025

Measured value

-

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20240048EAC010063

Temperature Transmitter

AFG2021 23 June 2025

9610014

L3950484

Arbitrary Function Generator

CB20230200EA
Programmable Attenuator PA5 2755 1 October 2024
6.5 Digit precision multimeter 8846A 15 November 2024

PTU301

Pressure humidity and
PTU301

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

L3950483

1. Reference standards instrument :-

Standard microphone
Model
4180

- -

7) Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-

CK20230072EA

EF-0040-23

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

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

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

0.0

C-Weighting

8000

63

250
0.0

0.0
±0.7

0.0

+1.5; -2.5

0.0

±1.0

A-Weighting

±1.0

125

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-0.1

±1.0

Acceptance limits
(dB)

125

±1.0

0.1
0.0

0.00.0

4000
0.0-0.1
0.0

8000

0.00.0

2000
0.0

 (Hz)

30.3

(dB)
30.1

+1.5; -2.5-0.1

(dB)

0.0

(dB) (dB)

±1.00.0

±0.70.21000

0.0

Acceptance limits

-0.2

Frequency Z-Weighting

Measured value

0.2
(dB)
±1.00.3

0.2
0.3

16000 0.0

30.0

0.2

A-Weighting

0.0

0.0 0.0

1000
500

Z-weighting

-0.1 0.1
0.0

±1.0

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

(dB)

35.7

A-weighting
C-weighting

Weighting

Page 3 of 6

0.0
-0.1 +2.5; -16.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

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

Function : 7. Level Linearity on the reference level range 

±0.2
0.0

(dB)
Acceptance limits

±0.2

0.0
(dB)

±0.2

0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0LAeq

Conclusion of Time 

30 ±0.10.0

Acceptance limits Apply Signal
Reference 

94.0 ±0.8

Fast
±0.1

0.099.0

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

Measured value

119.0

129.0

Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

94.0

Record SPL at 

124.0

0.0

94.0
94.0

5.1 Frequency weighting at 1 kHz

94.0

94.0

0.0109.0

0.0

±0.8

99.0

134.0
±0.8

0.0104.0

114.0 114.0
109.0

±0.8

124.0
0.0

0.0
0.0

134.0

±0.8

±0.8
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104.0

140.0 140.0 0.0 ±0.8
139.0 139.0

±0.8

0.0

Acceptance limits

(dB)

Period (dB)

0.0

A-weighting

0.0

Value (dB) (dB)(dB)

±0.8
119.0

(dB)

Measured value

(dB)

0.0

5.2 Time weighting at 1 kHz

SPL

Deviated value

94.0

141.0 141.0 0.0 ±0.8

F-CAL-005 Ed.1
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7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

64.0

89.0

69.0

79.0

±0.8

(dB)

89.0

54.0

0.0
±0.8

84.0 0.0

±0.8

0.0

±0.8

79.0

64.0
69.0

±0.8

0.0
0.144.1

±0.8

0.0
0.0

±0.8

Deviated value

0.0

±0.8

±0.80.0

-0.1

Deviated

+1.0 ; -3.0
-0.1

110.0

129.5

59.0

±0.8

74.0

(dB)

±0.8

0.0

0.0

±0.8

value (dB)

134.0

134.8

Measured value

74.0

Value (dB) (dB)
Acceptance limits

84.0

Anticipated

94.0

Tone burst

200
duration, Tb (ms)

Time 

49.0

Fast
0.25

44.0
49.0

54.0

94.0

59.0

Measured

Measured value

118.8

-0.4

half cycle
Positive

0.4

Weighting

in test signal

±0.5

+1.0 ; -1.5
0.25

200

+1.0 ; -1.5
+1.0 ; -3.0

-0.6Complete

134.0

135.4

(dB)

±2.0

2

100.9

130.0

200

Number of cycles

0.0

Slow

Anticipated

cycle

Value (dB)

2 109.9

135.9

109.8

2

-0.2

Negative 134.4

±0.5

-0.4

half cycle

±1.0134.4

+1.0 ; -3.0

(dB)
Acceptance limits

value (dB)

39.0 39.4

LAE

±1.0
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±0.5

Acceptance limits
(dB)

0.0

-0.1

Deviated value
(dB)

-0.2
-0.1
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Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

 - - End of Report - -

(dB)

Uncertainty 

2) Self-generated Noise 

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)
139.0

Page 6 of 6

Period (dB)
±0.1

144.2

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

0.30

144.3 -0.1

 of measurement 

(dB)one-half cycle (dB)

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

0.10 0.10

0.30

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5

Acceptance limits

Deviated valueNegative
Measured value (dB)

Positive Acceptance limits

139.0

 Apply Signal
(dB)

±1.5

0.0
(dB)

one-half cycle

F-CAL-005 Ed.1
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