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Certificate No.:  CP20230237EA
Operation No.:   CP2023050020

Equipment:

Manufacturer: 01dB (Meter), G.R.A.S. (Microphone), 01dB (Preamplifier)

Model/Type: CUBE (Meter), 40CD (Microphone), PRE22 (Preamplifier)

Serial No.: 11443 (Meter), 330627 (Microphone), 1610795 (Preamplifier)

ID No.: 11443 (Extension cable)

Customer: IRPC Public Company Limited.

Address: 299 Moo 5, Sukhumvit Rd., Tumbon Chungnern, 
Amphor Muang, Rayong 21000 

Received Date:

Calibrated Date: 31 May 2023 - 1 June 2023

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 

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

2 June 2023

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

29 May 2023

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.
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Certificate No.:  CP20230237EA

Sound Level Meter 
01dB (Meter), G.R.A.S. (Microphone), 01dB (Preamplifier)
CUBE (Meter), 40CD (Microphone), PRE22 (Preamplifier)
11443 (Meter), 330627 (Microphone), 1610795 (Preamplifier)
11443 (Extension cable)

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 

Pressure humidity and PTU301 F0640003 CL1-P230032 4 April 2024
Temperature Transmitter CD20220165EA 24 July 2023

CK20220080EA 8 September 2023
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Acoustic Signal Microphone Calibration
 (dB) Model 40CD (dB) Level (dB)

19 June 2023
30 October 2023

Cert. No.
AA-1024-22

Due Date
6 November 2023

EF-0034-22
CK20220059EA

14 November 20236.5 Digit precision multimeter

- -

CB20230038EA 14 February 2024

(dB)
-

(dB)

Reference Correction for Effective Measured Deviation

F0640002

Acceptance limits

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

9610014
PA5

CB20220223EA
20 March 2024

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument
Standard microphone

Model
4180

Pressure:

C010063Arbitrary Function Generator
Programmable Attenuator

Temperature Transmitter
Pressure humidity and

value (dB)
-

AFG2021

CL1-P230024

U8903B MY56510003

1. Reference standards instrument :-

8846A

PTU301

2755

CD20220164EA 24 July 2023

- -

7) Performance Audio Analyzer

F-CAL-005 Ed.1



Certificate No.:  CP20230237EA

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 (With 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.

0.2

(dB) (dB)

0.2

16000 -9.7 -9.7 -4.3

±1.0

Z-Weighting
(dB)

0.0

0.0

(dB)
±1.0

Acceptance limits

0.9 0.8

1000

+1.5; -2.5
4000
2000

(dB)

±1.0

+2.5; -16.0

±0.7
0.1

0.1

0.4

±1.0

0.2
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-0.1
0.9

0.1

250 0.1

±1.0

±1.0
±1.0

Frequency

125

Measured value
(dB)

A-weighting

125

A-Weighting

 (Hz)
C-Weighting

(dB)

-0.1

A-Weighting

±0.70.3
+1.5; -2.5

(dB)

0.10.2

-0.3-0.2

Deviation from various Frequency Weighting Response Curve

-0.2

8000

 (Hz)

-0.5

Measured value

-0.5

Frequency

19.1

Acceptance limits

Z-weighting

Weighting

C-weighting

0.0

Frequency

63

Z-Weighting
(dB)

Deviation from various Frequency Weighting Response Curve

1000

(dB)
10.8
11.5

0.30.3

-0.1

16.9

0.0

0.2

C-Weighting

0.0

500 0.2

8000

0.1
0.2

F-CAL-005 Ed.1



Certificate No.:  CP20230237EA

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 

0.0 ±0.1

Measured value

(dB)
Deviated value

94.0

5.2 Time weighting at 1 kHz

Measured value

0.0

94.0

±0.2

94.0 0.0

Z-weighting

±0.1

±0.2

Acceptance limits

±0.1
94.0

Deviated value

Acceptance limits

Time
Weighting

LAeq
0.0

Time Period to

(dB)(dB)

Slow
Fast

 Apply Signal
(dB)

(dB)

Conclusion of Time 
Reference 

-0.1

-0.1

-0.1
119.0 118.9 -0.1

Record SPL at Deviated value

30

±0.8

94.0
Period (dB)

94.0
(dB)

(dB)

±0.8

7.1 Level Linearity on the reference level range, Upper
Acceptance limitsAnticipated

0.099.0
0.0

Measured value
(dB)Value (dB)

94.094.0
99.0

Deviated value

±0.1

(dB)

 (min)
0.0

SPL
(dB)

(dB)(dB)
Frequency Acceptance limits

±0.2

5.1 Frequency weighting at 1 kHz

A-weighting

109.0
104.0

114.0

134.0

±0.80.0104.0
±0.8-0.1108.9

133.8 -0.2 ±0.8

113.9
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±0.8
129.0 128.9 ±0.8

±0.8

Weighting

0.0
0.0

94.0
94.0C-weighting

±0.8
124.0 123.9

F-CAL-005 Ed.1



Certificate No.:  CP20230237EA

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 

Function :  10. Overload indication 

+1.0 ; -1.5
98.9

128.0

24.0 24.2 0.2

value (dB)
DeviatedMeasured

±0.8

LAE 2 108.0

0.0
49.0

0.0

117.0

200

-0.2

134.0

2

+1.0 ; -3.0

±0.8
±0.8

49.0

value (dB)

±0.5
0.0 +1.0 ; -3.0

0.0

Time 

+1.0 ; -1.5

Slow

±0.8

131.6

200

duration, Tb (ms)

133.6

Measured valueNumber of cycles

84.0 84.0 0.0

69.0

79.079.0

Acceptance limits

0.2 ±2.0

±0.8

Deviated value Acceptance limits
(dB)

Anticipated

0.0

0.0
0.0

74.0 74.0

-0.1

89.0 89.0

Measured value (dB)

1.2
(dB)

(dB)

±0.8

Fast

±0.8

0.25

±0.5

±1.0

+1.0 ; -3.0

0.0

±0.5127.6

59.0 0.0

Tone burst
Weighting

54.054.0

34.0

108.0

0.0

±0.8

0.0

29.0
34.0
29.0

0.044.044.0
39.039.0

0.0

0.0

59.0
±0.8

107.8
2

Negative

Deviated value

cycle

±1.0

Complete

half cycle

±1.5

Positive
one-half cycle

138.9
(dB)one-half cycle

-0.8

in test signal

-0.8

(dB)

half cycle
Positive

140.1

Value (dB) (dB)

131.6

133.4

132.4

Page 5 of 6

132.4

Negative Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 ±0.80.0

±0.80.064.064.0
±0.80.069.0

0.25

±0.8

±0.8
±0.8

200 0.0

0.0

Anticipated Measured value Deviated value Acceptance limits

F-CAL-005 Ed.1



Certificate No.:  CP20230237EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

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

Record SPL at Reference SPL

Function
Maximum-permitted  uncertainty

(dB)
 of measurement 

(dB)

0.0
 (min)

137.0

Deviated value

(dB)

7) Level Linearity on the reference level range 0.30 0.30

5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10

11) High-Level Stability 0.10 0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25

4) Electrical signal tests of frequency weightings 0.20

2) Self-generated Noise 
1) Indication at the calibration check frequency 

0.60 (10Hz to 4kHz)
  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings

Not applicable

0.30

Not applicable
0.10
0.30

0.20

Uncertainty 

±0.15 137.0

 Apply Signal Conclusion of Time 
(dB)

Acceptance limits

(dB)

Time Period to

Page 6 of 6

Period (dB)

 - - End of Report - -

F-CAL-005 Ed.1
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10908400F-054 Rev. 0

Page  …1../…1…

Calibration Verification      Inspection

เครือ่งมอื / อปุกรณ ์ทีส่อบเทยีบหรอืทวนสอบ

Equipment / Tools  : Multimeter ( pH , DO ) Tag No. / I.D. No. : L09-AT-SP003-A2 Serial No. : 130500088588

Cal. / Ver. date : 4/4/2022

เครือ่งมอื / อปุกรณ์ทีเ่ป็น Master 

 I.D. No. Model /Serial No. Cert. No. Expired date

    

 

Reference Materials ทีใ่ช้

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

Result Error Pass / Fail

1.การสอบเทยีบ Observed Slope (slope) Pass

2.verification pH6.86 Pass

1.ตรวจเช็คสภาพพรอ้มใชง้าน ปกติ

 

  Next Due date 31/5/2022

Performed by : :  Approved By : :

Date  : : 4/4/2022 Date  : :
  

DATA SHEET  FOR CALIBRATION / VERIFICATION AND  INSPECTION 

Equipment / Tools  :

Chemical 

Calibration / verification item Acceptance Criteria

Inspection item Result Correction

4/4/2022

98 - 95 to 105%

6.85 -0.01 + 0.05
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  SPCC-FM-C07-11: 05 Apr 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 25.7 °C ± 0.8 °C
Humidity 66.5 %RH ± 2.4 %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 SI 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 SI 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.
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  SPCC-FM-C07-11: 05 Apr 2022         

Certificate No.: C07220217 Page 2 of  3

Calibration Results:

pH Scale

Input pH Meter Reading Uncertainty of
Measurement (mV) Coverage Factor (k) 

(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
Solution (pH)

Unit Under
Calibration (pH) Difference (pH) Uncertainty of

Measurement (pH) Coverage Factor (k) 

4.008 4.008 0.000 0.012 2.43

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



  

  

  SPCC-FM-R31-02: 23 Nov 2020      

ใบตรวจสอบสภาพเคร่ืองวัดส่ิงแวดล้อม
เลขท่ีใบงาน: KSPR2205346

ชนิดเคร่ืองมือ: pH METER รุ่น: HQ40d หมายเลขเคร่ือง: 130500088588

ตรวจสอบ (รับ)

รายการตรวจเช็ค

ตรวจสอบ (ส่ง)

หมายเหตุ27 Apr 2022 27 Apr 2022

ปกติ ไม่ปกติ ปกติ ไม่ปกติ

      General
1. ความสมบูรณ์เคร่ือง 

2. ความสะอาด ( ช่องใส่ตัวอย่าง, ภายใน-นอกเคร่ือง)

3. สวิทช์ ปิด – เปิด เคร่ือง (On-Off Swicth)

4. ปุ่มกด (Keypad)

5. หน้าจอ (Display, Screen Contrast)

     Spectrophotometer
6. แรงดันไฟฟ้า (Battery Backup) >= 2.5 VDC

7. ตัวหมุนเลือกความยาวคล่ืน (Wavelength Control)

8. ความยาวคล่ืน (Wavelength Check)

9. แหล่งกำเนิดแสง (UV < 3,000 hour)

10. แหล่งกำเนิดแสง (Visible < 5,000 hour)

11. ช่องวัดหลายตัวอย่าง (Carousel Module)

     pH Meter and Conductivity Meter
12. อิเล็คโทรด ( Electrode and Connection Cable )

13. ระดับสารละลายใน Electrode (Level KCl )

14. ฝาปิดกันปลาย Electrode (Dust Protection Hood) 

15. ขาจับอิเล็คโทรด (Stand) 

     Turbidimeter
16. ค่าความขุ่นท่ีต่ำสุด (No Sample) 

17. ระดับการส่องสว่างของแสง (>= 2.5 ไม่เกิน 3.0)

     Automatic titrator
18. สภาพ Piston Burettes

19. Function Rinsing and Dosing

20. ระบบท่อสายยางและอุปกรณ์ประกอบ

เพ่ิมเติม/ข้อแนะนำ : Electrode วัดอุณหภูมิได้ 25.1°C โดย Control Waterbath ท่ี 25.0 ±0.5°C

Mr. Dumrong Boonsopon
Service Engineer
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