
ล ำดับท่ี 1 คุณภำพอำกำศจำกปล่อง

ล ำดับท่ี 2 คุณภำพอำกำศในบรรยำกำศ

ล ำดับท่ี 3 คุณภำพน้ ำใต้ดิน

ล ำดับท่ี 4 ระดับเสียงในบรรยำกำศ

ล ำดับท่ี 5 ระดับเสียงในสถำนประกอบกำร

ล ำดับท่ี 6 คุณภำพอำกำศในสถำนประกอบกำร

ล ำดับท่ี 7 ระดับควำมร้อนในสถำนประกอบกำร

ภำคผนวกท่ี 4
เอกสำรสอบเทียบควำมถูกต้องของเคร่ืองมือตรวจวัดคุณภำพส่ิงแวดล้อม



         RP/K052/23/JUL-DEC/CAL.DOC 

ตารางสรุปรายการเอกสารการสอบเทียบความถูกต้องของเครื่องมือเก็บตัวอย่าง 
และเครื่องมอืตรวจวิเคราะห์คุณภาพสิ่งแวดล้อม 

 

รายการตรวจวัด 
เครื่องมือเก็บตัวอย่าง เครื่องมือตรวจวิเคราะห์ 

ชื่อเครื่องมือ ชื่อเครื่องมือ 

1. คุณภาพอากาศจากปล่องระบาย   
    Total Suspended Particulate Console No. R02, R03 Digital Balance 
 Pitot Tube No. B08, B24  
    Oxides of Nitrogen Vacuum Gauge Spectrophotometer 
    Carbon Monoxide Personal Pump SKC No. R26, B72 CO Analyzer No. R01 
 Rotameter No. H-R02, R04  
 Copper Console No. R02, R03 ICP 
 Pitot Tube No. B08, B24  
2.   คุณภาพอากาศในบรรยากาศ   
   Total Suspended Particulate  High Volume Air Sampler Digital Balance 
   No. R02, R04, R07, R10  
 Particulate Matter less than  
 10 microns  

High Volume PM-10 Air Sampler  
No. R05, R15, R11, R13 

Digital Balance  

  Copper High Volume Air Sampler ICP 
 No. R02, R04, R07, R10  
  Carbon Monoxide CO Analyzer No. B01, B02, B06, R01  CO Analyzer No. B01, B02, B06, R01  
   Nitrogen Dioxide  NO2 Analyzer No. R04, R07, R09, R11 NO2 Analyzer No. R04, R07, R09, R11 
3.  คุณภาพน้ำใต้ดิน   
  pH - pH Meter 
  Conductivity - Conductivity Meter 
  Total Dissolved Solids - Digital Balance 
  Total Suspended Solids - Digital Balance 
  Nitrate Nitrogen - Spectrophotometer 
  Total Coliform Bacteria - Incubator 
  Water Bath 
  Fecal Coliform Bacteria - Incubator 
  Water Bath 
  Calcium - ICP 
  Magnesium - ICP 
  Total Iron - ICP 
  Manganese - ICP 
  Aluminium - ICP 
  Lead - ICP 
  Mercury - AAS 
  Nickel - ICP 
  Copper - ICP 
  Arsenic - AAS 

 
 
 
 



         RP/K052/23/JUL-DEC/CAL.DOC 

ตารางสรุปรายการเอกสารการสอบเทียบความถูกต้องของเครื่องมือเก็บตัวอย่าง 
และเครื่องมือตรวจวิเคราะห์คุณภาพสิ่งแวดล้อม (ต่อ) 

 

รายการตรวจวัด 
เครื่องมือเก็บตัวอย่าง เครื่องมือตรวจวิเคราะห์ 

ชื่อเครื่องมือ ชื่อเครื่องมือ 

4.  ระดับเสียงในบรรยากาศ   
  Leq 24 hr, L90, Lmax  Acoustic Calibrator  
  และดับเสียงรบกวน Sound Level Meter No. CR-B01, B02, B03, 

B04, B05 
- 

5.  ระดับเสียงในสถานประกอบการ   

 Leq 8 hr และ Lmax Acoustic Calibrator  
Sound Level Meter No. ACO-B41, B43, R40, 
R41, R51 

- 

 TWA Acoustic Calibrator 
Sound Level Meter No. NMD-B01, B15, B16, 
B17, R02, R03, R22 

- 

6.  คุณภาพอากาศในสถานประกอบการ   
  Copper Dust Personal Pump SKC No. R30, R40, R43, R45 ICP 
 Rotameter No. H-R02  
  Copper Fume Personal Pump SKC No. R01, R15, R25, R37 ICP 
 Rotameter No. H-R02  
  CO Personal Pump SKC No. B44, B71, R03, R19  CO Analyzer No. R01 
 Rotameter No. L-R02  

7. ระดับความร้อน   
  WBGT Digital Thermometer 

Heat Stress WBGT Meter No. R13, R16 
- 

 
 



 

 
ลำดับที ่1 

 
 

 
คุณภาพอากาศจากปล่อง 
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WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due:

Jompol Chatuchak, Bangkok 10900Date Last Certified:

User Name: K.Phenpha Viphasthawat Visit Number: 1 of 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579

Wavecal Solution N058-2152

VIS Wavecal solution N930-2946

Instrument Cal. STD4 N930-0221

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 %   HNO3

10 % HNO3

Page 1 of 4

September 30, 2023

August 30, 2023

November 30, 2023

July 6, 2023

January 11, 2023

October 30, 2023

January 6, 2024

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

1. MECHANICAL CHECKS

    A. Inspect and clean all fans and filters. OK

    B. Inspect and replace as necessary, all torch components including the RF coil. OK

    C. Inspect all tubing for sign of clacking or leaking. OK

    D. Adjust water and gas pressure regulator settings. OK

    E. Inspect and leak check pneumatics drawers. OK

    F. Clean the exterior of the instrument. OK

2. OPTICAL CHECKS

    A. Inspect and clean all optical components. OK

    B. As reqiured, check and replace all purgefilters. OK

    C. Recheck optical alignment. OK

3. COOLING SYSTEM CHECKS

    A. Perform preventive maintenance on chiller. OK

    B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

     A. Torch View Alignment. OK

     B. Wavelength Calibration. OK

Page 2 of 4

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

077C7042401

    PARAMETER FINAL VALUE

    Spectral Resolution : UV As 193.696 nm < 0.007 0.00534

Ni 231.604 nm < 0.008 0.00682

Ni 341.476 nm < 0.012 0.00794

    Spectral Resolution : VIS La 408.672 nm < 0.020 0.01613

Ba 455.403 nm < 0.025 0.02282

    Precision

As 193.656 nm % RSD < 1.0 0.23 %

Zn 213.856 nm % RSD < 1.0 0.09 %

Mn 257.610 nm % RSD < 1.0 0.58 %

La 379.478 nm % RSD < 1.0 0.38 %

Ba 455.403 nm % RSD < 1.0 0.42 %

Ba 493.408 nm % RSD < 1.0 0.41 %

    Detection Limits : Axial Tl  190.080 nm 3(sd) 2.37 ppb

As 193.696 nm 3(sd) 6.78 ppb

Pb 220.353 nm 3(sd) 0.82 ppb

    Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb

Zn 213.856 nm 3(sd) 2.85 ppb

Mn 257.610 nm 3(sd) 3.66 ppb

La 379.478 nm 3(sd) 5.10 ppb

Ba 455.403 nm 3(sd) 0.12 ppb

Ba 493.408 nm 3(sd) 1.17 ppb

    BEC : Axial  (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 117.07

    BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 45 ppb 22.09

Page 3 of 4

    SERIAL NUMBER : DATE TESTED : 

SPECIFICATION

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

    Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

a     meets

    does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

         Service Department PerkinElmer Ltd.

 Authorized Representative:

(            Mr. Wiphan  Promlumda )

Page 4 of 4

Service Engineer

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310
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คุณภาพอากาศในบรรยากาศ 
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NO. SERIAL NO.

Calibrated by : Approved by :

 OFFSET 0.2 - 0 ± 0.3

(Mr.Adul Dangklom) (Mr.Peera Detudom)

 BOX TEMPERATURE 30.8 OC Ambient temp + 7 ± 10
 PHOTO-DRIVE 3032.1 mV 250 mV to 4750 mV
 SLOPE 1.017 - 1.0 ± 0.3

 SAMPLE TEMPERATURE 48.3 OC 48 ± 4
 BENCH TEMPERATURE 48.0 OC 48 ± 2
 WHEEL TEMPERATURE 68.5 OC 68 ± 2

 MEASURE/REFERENCE RATIO 1.179 - 1.1-1.3  w/zero air
 SAMPLE PRESSURE 28.5 In-Hg-A ~2”< ambient absolute pressure
 SAMPLE FLOW 809 cc/min 800 ± 10%

 STABILITY 0.10 PPM < 1 ppm with zero air
 CO MEASURE 4013.9 mV 2500-4800 mV
 CO REFERENCE 3948.3 mV 2500-4800 mV

API Model 300E  CO Analyzer Check list

Parameter Observed Value Units Nominal Range

 RANGE 50 PPM 0-1000 ppm

Zero 0 0.11 - 0
CO Span 40.00 40.08 0.200 40.00

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5   °C % RH 49

Reference Standard Gas
 Standard Gas        : Carbon Monoxide (CO)  Cylinder No.        : D196045
 Certified Date       : 16 April 2022  Expired Date        : 15 April 2024  Cylinder Conc.     : 4,570 PPM

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700
 Last Cal. Date       : 06 September 2022  Serial No.             : 421

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 12 November 2023 BRAND : API MODEL : 300E

CO-B01 782
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NO. SERIAL NO.

Calibrated by : Approved by :

CO-B02 965

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 12 November 2023 BRAND : API MODEL : 300E

 Certified Date       : 16 April 2022  Expired Date        : 15 April 2024  Cylinder Conc.     : 4,570 PPM

 Last Cal. Date       : 06 September 2022  Serial No.             : 421
Reference Standard Gas

 Standard Gas        : Carbon Monoxide (CO)  Cylinder No.        : D196045

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5   °C % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response

Zero 0 -0.10 - 0
CO Span 40.00 40.06 0.150 40.00

 STABILITY 0.10 PPM < 1 ppm with zero air
 CO MEASURE 4017.4 mV 2500-4800 mV

API Model 300E  CO Analyzer Check list

Parameter Observed Value Units Nominal Range

 RANGE 50 PPM 0-1000 ppm

 SAMPLE PRESSURE 28.7 In-Hg-A ~2”< ambient absolute pressure
 SAMPLE FLOW 804 cc/min 800 ± 10%

 CO REFERENCE 3949.2 mV 2500-4800 mV
 MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3  w/zero air

 WHEEL TEMPERATURE 68.5 OC 68 ± 2
 BOX TEMPERATURE 30.9 OC Ambient temp + 7 ± 10

 SAMPLE TEMPERATURE 48.3 OC 48 ± 4
 BENCH TEMPERATURE 48.1 OC 48 ± 2

 OFFSET 0.2 - 0 ± 0.3

(Mr.Adul Dangklom) (Mr.Peera Detudom)

 PHOTO-DRIVE 3015.4 mV 250 mV to 4750 mV
 SLOPE 1.017 - 1.0 ± 0.3
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NO. SERIAL NO.

Calibrated by : Approved by :

 OFFSET 0.2 - 0 ± 0.3

(Mr.Adul Dangklom) (Mr.Peera Detudom)

 BOX TEMPERATURE 30.4 OC Ambient temp + 7 ± 10
 PHOTO-DRIVE 2986.9 mV 250 mV to 4750 mV
 SLOPE 1.017 - 1.0 ± 0.3

 SAMPLE TEMPERATURE 48.2 OC 48 ± 4
 BENCH TEMPERATURE 48.0 OC 48 ± 2
 WHEEL TEMPERATURE 68.4 OC 68 ± 2

 MEASURE/REFERENCE RATIO 1.179 - 1.1-1.3  w/zero air
 SAMPLE PRESSURE 28.2 In-Hg-A ~2”< ambient absolute pressure
 SAMPLE FLOW 803 cc/min 800 ± 10%

 STABILITY 0.10 PPM < 1 ppm with zero air
 CO MEASURE 4014.5 mV 2500-4800 mV
 CO REFERENCE 3948.8 mV 2500-4800 mV

API Model 300E  CO Analyzer Check list

Parameter Observed Value Units Nominal Range

 RANGE 50 PPM 0-1000 ppm

Zero 0 0.11 - 0
CO Span 40.00 40.07 0.175 40.00

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5   °C % RH 49

Reference Standard Gas
 Standard Gas        : Carbon Monoxide (CO)  Cylinder No.        : D196045
 Certified Date       : 16 April 2022  Expired Date        : 15 April 2024  Cylinder Conc.     : 4,570 PPM

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700
 Last Cal. Date       : 08 August 2023  Serial No.             : 911

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 12 November 2023 BRAND : API MODEL : 300E

CO-B06 3117
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NO. SERIAL NO.

Calibrated by : Approved by :

CO-R01 704

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700

CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 12 November 2023 BRAND : API MODEL : 300E

 Certified Date       : 16 April 2022  Expired Date        : 15 April 2024  Cylinder Conc.     : 4,570 PPM

 Last Cal. Date       : 06 September 2022  Serial No.             : 421
Reference Standard Gas

 Standard Gas        : Carbon Monoxide (CO)  Cylinder No.        : D196045

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5   °C % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response

Zero 0 -0.10 - 0
CO Span 40.00 39.90 -0.250 40.00

 STABILITY 0.10 PPM < 1 ppm with zero air
 CO MEASURE 4012.8 mV 2500-4800 mV

API Model 300E  CO Analyzer Check list

Parameter Observed Value Units Nominal Range

 RANGE 50 PPM 0-1000 ppm

 SAMPLE PRESSURE 28.5 In-Hg-A ~2”< ambient absolute pressure
 SAMPLE FLOW 807 cc/min 800 ± 10%

 CO REFERENCE 3948.2 mV 2500-4800 mV
 MEASURE/REFERENCE RATIO 1.179 - 1.1-1.3  w/zero air

 WHEEL TEMPERATURE 68.3 OC 68 ± 2
 BOX TEMPERATURE 30.6 OC Ambient temp + 7 ± 10

 SAMPLE TEMPERATURE 48.2 OC 48 ± 4
 BENCH TEMPERATURE 48.0 OC 48 ± 2

 OFFSET 0.2 - 0 ± 0.3

(Mr.Adul Dangklom) (Mr.Peera Detudom)

 PHOTO-DRIVE 3050.3 mV 250 mV to 4750 mV
 SLOPE 1.016 - 1.0 ± 0.3
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BRAND :   MODEL :   

NO.   SERIAL NO.   

Calibrated by : Approved by :

NOX-R04 4411

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / NOX ANALYZER

DATE :   12 November 2023 API 200E

 Certified Date       : 20 April 2022  Expired Date        : 20 April 2024  Cylinder Conc.     : 49.1 ppm

 Last Cal. Date       : 04 August 2022  Serial No.             : 911
Reference Standard Gas

 Standard Gas        : Nitric Oxide (NO)  Cylinder No.       : D636192

CALIBRATING CONDITION

Pressure 1011   mmbar Temp. 24.5   °C % RH 49

Zero 0 -0.10 - 0 -

CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope

NOX Span 400 400.2 0.050 400.0 1.006
NO Span 400 399.9 -0.025 400.0 1.003

  STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
  SAMPLE FLOW 504 cc/min 500 ± 50

API Model 200E NOX Analyzer Check List

Test Values Observed Value Units Nominal Range

  RANGE 500 PPB 500 standard

  AZERO 93.7 mV -20 - 150
  HVPS 674 V 420 - 900 constant

  OZONE FLOW 78 cc/min 80 ± 15
  PMT 102.9 mV -20 - 150

  PMT TEMP 7.1 OC 7 ± 2
  MOLY TEMP 315.1 OC 315 ± 5

  RCELL TEMP 50.2 OC 50 ± 1
  BOX TEMP 29.3 OC 8 - 48

  NO Span Conc 400 PPB 20 - 20,000
  NOX Span Conc 400 PPB 20 - 20,000

  RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
  SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant

  NO Offset 1.0 mV -20 to +150
  NOX Offset 0.5 mV -20 to 150

  NO Slope 1.003 - 1.0 ± 0.3
  NOX Slope 1.006 - 1.0 ± 0.3

(Mr.Adul Dangklom) (Mr.Peera Detudom)

  Stability at Zero 0.1 PPB < 0.2
  Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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BRAND :   MODEL :   

NO.   SERIAL NO.   

Calibrated by : Approved by :

(Mr.Adul Dangklom) (Mr.Peera Detudom)

  Stability at Zero 0.1 PPB < 0.2
  Stability at Span 0.2

0.9 mV -20 to +150
  NOX Offset 0.3 mV -20 to 150

PPB

  NO Slope 1.002 - 1.0 ± 0.3
  NOX Slope 1.007 - 1.0 ± 0.3
  NO Offset

< 2 ppb @ 400 ppb span gas

  NO Span Conc 400 PPB 20 - 20,000
  NOX Span Conc 400 PPB 20 - 20,000

  RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
  SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant

  PMT TEMP 7.1 OC 7 ± 2
  MOLY TEMP 315.2 OC 315 ± 5

  RCELL TEMP 50.2 OC 50 ± 1
  BOX TEMP 29.4 OC 8 - 48

  AZERO 94.1 mV -20 - 150
  HVPS 670 V 420 - 900 constant

  OZONE FLOW 78 cc/min 80 ± 15
  PMT 102.9 mV -20 - 150

  STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
  SAMPLE FLOW 508 cc/min 500 ± 50

API Model 200E NOX Analyzer Check List

Test Values Observed Value Units Nominal Range

  RANGE 500 PPB 500 standard

NOX Span 400 400.2 0.050 400.0 1.007
NO Span 400 399.9 -0.025 400.0 1.002

Zero 0 0.10 - 0 -

CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope

CALIBRATING CONDITION

Pressure 1011   mmbar Temp. 24.5   °C % RH 49

 Certified Date       : 20 April 2022  Expired Date        : 20 April 2024  Cylinder Conc.     : 49.1 ppm

 Last Cal. Date       : 04 August 2022  Serial No.             : 911
Reference Standard Gas

 Standard Gas        : Nitric Oxide (NO)  Cylinder No.       : D636192

NOX-R07 4468

Calibrator (Dilution System)
 Brand                 : API  Model                  : 700

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / NOX ANALYZER

DATE :   12 November 2023 API 200E
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BRAND :   MODEL :   

NO.   SERIAL NO.   

Calibrated by : Approved by :

(Mr.Adul Dangklom) (Mr.Peera Detudom)

  Stability at Zero 0.1 PPB < 0.2
  Stability at Span 0.2 PPB

  NO Slope 0.999 - 1.0 ± 0.3
  NOX Slope 1.004 - 1.0 ± 0.3

< 2 ppb @ 400 ppb span gas

  NO Offset 1.1 mV -20 to +150
  NOX Offset 0.6 mV -20 to 150

  SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
  NO Span Conc 400 PPB 20 - 20,000
  NOX Span Conc 400 PPB 20 - 20,000

  PMT TEMP 7.1 OC 7 ± 2
  MOLY TEMP 314.9 OC 315 ± 5
  RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant

  HVPS 670 V 420 - 900 constant
  RCELL TEMP 50.3 OC 50 ± 1
  BOX TEMP 29.4 OC 8 - 48

  OZONE FLOW 78 cc/min 80 ± 15
  PMT 103.2 mV -20 - 150
  AZERO 94.3 mV -20 - 150

  RANGE 500 PPB 500 standard
  STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
  SAMPLE FLOW 506 cc/min 500 ± 50

NOX Span 400 400.3 0.075 400.0 1.004
API Model 200E NOX Analyzer Check List

Test Values Observed Value Units Nominal Range

Zero 0 -0.10 - 0 -
NO Span 400 399.5 -0.125 400.0 0.999

CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope

CALIBRATING CONDITION

Pressure 1011   mmbar Temp. 24.5   °C % RH 49

 Standard Gas        : Nitric Oxide (NO)  Cylinder No.       : D636192
 Certified Date       : 20 April 2022  Expired Date        : 20 April 2024  Cylinder Conc.     : 49.1 ppm

 Brand                 : API  Model                  : 700
 Last Cal. Date       : 04 August 2022  Serial No.             : 911

Reference Standard Gas

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / NOX ANALYZER

DATE :   12 November 2023 API 200E

NOX-R09 252

Calibrator (Dilution System)
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BRAND :   MODEL :   

NO.   SERIAL NO.   

Calibrated by : Approved by :

(Mr.Adul Dangklom) (Mr.Peera Detudom)

  Stability at Zero 0.1 PPB < 0.2
  Stability at Span 0.2 PPB

  NO Slope 1.005 - 1.0 ± 0.3
  NOX Slope 1.009 - 1.0 ± 0.3

< 2 ppb @ 400 ppb span gas

  NO Offset 1.5 mV -20 to +150
  NOX Offset 0.9 mV -20 to 150

  SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
  NO Span Conc 400 PPB 20 - 20,000
  NOX Span Conc 400 PPB 20 - 20,000

  PMT TEMP 7.1 OC 7 ± 2
  MOLY TEMP 314.9 OC 315 ± 5
  RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant

  HVPS 671 V 420 - 900 constant
  RCELL TEMP 50.2 OC 50 ± 1
  BOX TEMP 28.9 OC 8 - 48

  OZONE FLOW 79 cc/min 80 ± 15
  PMT 103.2 mV -20 - 150
  AZERO 94.1 mV -20 - 150

  RANGE 500 PPB 500 standard
  STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
  SAMPLE FLOW 506 cc/min 500 ± 50

NOX Span 400 400.4 0.100 400.0 1.009
API Model 200E NOX Analyzer Check List

Test Values Observed Value Units Nominal Range

Zero 0 0.11 - 0 -
NO Span 400 400.2 0.050 400.0 1.005

CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope

CALIBRATING CONDITION

Pressure 1011   mmbar Temp. 24.5   °C % RH 49

 Standard Gas        : Nitric Oxide (NO)  Cylinder No.       : D636192
 Certified Date       : 20 April 2022  Expired Date        : 20 April 2024  Cylinder Conc.     : 49.1 ppm

 Brand                 : API  Model                  : 700
 Last Cal. Date       : 04 August 2022  Serial No.             : 911

Reference Standard Gas

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / NOX ANALYZER

DATE :   12 November 2023 API 200E

NOX-R11 2621

Calibrator (Dilution System)
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WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due:

Jompol Chatuchak, Bangkok 10900Date Last Certified:

User Name: K.Phenpha Viphasthawat Visit Number: 1 of 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579

Wavecal Solution N058-2152

VIS Wavecal solution N930-2946

Instrument Cal. STD4 N930-0221

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 %   HNO3

10 % HNO3

Page 1 of 4

September 30, 2023

August 30, 2023

November 30, 2023

July 6, 2023

January 11, 2023

October 30, 2023

January 6, 2024

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

1. MECHANICAL CHECKS

    A. Inspect and clean all fans and filters. OK

    B. Inspect and replace as necessary, all torch components including the RF coil. OK

    C. Inspect all tubing for sign of clacking or leaking. OK

    D. Adjust water and gas pressure regulator settings. OK

    E. Inspect and leak check pneumatics drawers. OK

    F. Clean the exterior of the instrument. OK

2. OPTICAL CHECKS

    A. Inspect and clean all optical components. OK

    B. As reqiured, check and replace all purgefilters. OK

    C. Recheck optical alignment. OK

3. COOLING SYSTEM CHECKS

    A. Perform preventive maintenance on chiller. OK

    B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

     A. Torch View Alignment. OK

     B. Wavelength Calibration. OK

Page 2 of 4

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

077C7042401

    PARAMETER FINAL VALUE

    Spectral Resolution : UV As 193.696 nm < 0.007 0.00534

Ni 231.604 nm < 0.008 0.00682

Ni 341.476 nm < 0.012 0.00794

    Spectral Resolution : VIS La 408.672 nm < 0.020 0.01613

Ba 455.403 nm < 0.025 0.02282

    Precision

As 193.656 nm % RSD < 1.0 0.23 %

Zn 213.856 nm % RSD < 1.0 0.09 %

Mn 257.610 nm % RSD < 1.0 0.58 %

La 379.478 nm % RSD < 1.0 0.38 %

Ba 455.403 nm % RSD < 1.0 0.42 %

Ba 493.408 nm % RSD < 1.0 0.41 %

    Detection Limits : Axial Tl  190.080 nm 3(sd) 2.37 ppb

As 193.696 nm 3(sd) 6.78 ppb

Pb 220.353 nm 3(sd) 0.82 ppb

    Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb

Zn 213.856 nm 3(sd) 2.85 ppb

Mn 257.610 nm 3(sd) 3.66 ppb

La 379.478 nm 3(sd) 5.10 ppb

Ba 455.403 nm 3(sd) 0.12 ppb

Ba 493.408 nm 3(sd) 1.17 ppb

    BEC : Axial  (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 117.07

    BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 45 ppb 22.09

Page 3 of 4

    SERIAL NUMBER : DATE TESTED : 

SPECIFICATION

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

    Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

a     meets

    does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

         Service Department PerkinElmer Ltd.

 Authorized Representative:

(            Mr. Wiphan  Promlumda )

Page 4 of 4

Service Engineer

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310
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WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due:

Jompol Chatuchak, Bangkok 10900Date Last Certified:

User Name: K.Phenpha Viphasthawat Visit Number: 1 of 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579

Wavecal Solution N058-2152

VIS Wavecal solution N930-2946

Instrument Cal. STD4 N930-0221

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 %   HNO3

10 % HNO3

Page 1 of 4

September 30, 2023

August 30, 2023

November 30, 2023

July 6, 2023

January 11, 2023

October 30, 2023

January 6, 2024

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

1. MECHANICAL CHECKS

    A. Inspect and clean all fans and filters. OK

    B. Inspect and replace as necessary, all torch components including the RF coil. OK

    C. Inspect all tubing for sign of clacking or leaking. OK

    D. Adjust water and gas pressure regulator settings. OK

    E. Inspect and leak check pneumatics drawers. OK

    F. Clean the exterior of the instrument. OK

2. OPTICAL CHECKS

    A. Inspect and clean all optical components. OK

    B. As reqiured, check and replace all purgefilters. OK

    C. Recheck optical alignment. OK

3. COOLING SYSTEM CHECKS

    A. Perform preventive maintenance on chiller. OK

    B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

     A. Torch View Alignment. OK

     B. Wavelength Calibration. OK

Page 2 of 4

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

077C7042401

    PARAMETER FINAL VALUE

    Spectral Resolution : UV As 193.696 nm < 0.007 0.00534

Ni 231.604 nm < 0.008 0.00682

Ni 341.476 nm < 0.012 0.00794

    Spectral Resolution : VIS La 408.672 nm < 0.020 0.01613

Ba 455.403 nm < 0.025 0.02282

    Precision

As 193.656 nm % RSD < 1.0 0.23 %

Zn 213.856 nm % RSD < 1.0 0.09 %

Mn 257.610 nm % RSD < 1.0 0.58 %

La 379.478 nm % RSD < 1.0 0.38 %

Ba 455.403 nm % RSD < 1.0 0.42 %

Ba 493.408 nm % RSD < 1.0 0.41 %

    Detection Limits : Axial Tl  190.080 nm 3(sd) 2.37 ppb

As 193.696 nm 3(sd) 6.78 ppb

Pb 220.353 nm 3(sd) 0.82 ppb

    Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb

Zn 213.856 nm 3(sd) 2.85 ppb

Mn 257.610 nm 3(sd) 3.66 ppb

La 379.478 nm 3(sd) 5.10 ppb

Ba 455.403 nm 3(sd) 0.12 ppb

Ba 493.408 nm 3(sd) 1.17 ppb

    BEC : Axial  (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 117.07

    BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 45 ppb 22.09

Page 3 of 4

    SERIAL NUMBER : DATE TESTED : 

SPECIFICATION

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

    Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

a     meets

    does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

         Service Department PerkinElmer Ltd.

 Authorized Representative:

(            Mr. Wiphan  Promlumda )

Page 4 of 4

Service Engineer

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310
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ระดับเสียงในบรรยากาศ 
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Noise R_650/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand CIRRUS        Number AC-CR01/63  
      
    Model CR515      Serial No. 92002  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  13 March 2023  
      
        Due Date  13 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
CR-B01 Cirrus CR161B G301393 12 November 2023 94.0 94.0 
CR-B02 Cirrus CR161B G301157 12 November 2023 94.0 94.0 
CR-B03 Cirrus CR161B G301155 12 November 2023 94.0 94.0 
CR-B04 Cirrus CR161B G301404 12 November 2023 94.0 94.0 
CR-B05 Cirrus CR161B G301134 12 November 2023 94.0 94.0 
CR-B06 Cirrus CR161B G301151 12 November 2023 94.0 94.0 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.99 + 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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ระดับเสียงในสถานประกอบการ 
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Noise R_467/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand ACO        Number AC 03/56  
      
    Model 2127      Serial No. 130006  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  29 March 2023  
      
        Due Date  29 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
ACO-B43 ACO 6236 00192034 05 September 2023 94.0 94.0 
ACO-R40 ACO 6236 00192052 05 September 2023 94.1 94.0 
ACO-R41 ACO 6236 00192053 05 September 2023 94.0 94.0 
ACO-R50 ACO 6236 00192062 05 September 2023 94.0 94.0 
ACO-R51 ACO 6236 00192063 05 September 2023 94.0 94.0 
ACO-R52 ACO 6236 00192064 05 September 2023 94.0 94.0 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr.Adul Dangklom )     (Mr. Peera Detudom)  
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Noise R_475/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand ACO        Number AC 03/56  
      
    Model 2127      Serial No. 130006  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  29 March 2023  
      
        Due Date  29 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
ACO-R40 ACO 6236 00192052 12 September 2023 94.0 94.0 
ACO-R41 ACO 6236 00192053 12 September 2023 94.0 94.0 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr.Adul Dangklom )     (Mr. Peera Detudom)  
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Noise R_480/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand ACO        Number AC 03/56  
      
    Model 2127      Serial No. 130006  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  29 March 2023  
      
        Due Date  29 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
ACO-R51 ACO 6236 00192063 16 September 2023 94.0 94.0 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr.Adul Dangklom )     (Mr. Peera Detudom)  
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Noise R_660/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand ACO        Number AC 03/56  
      
    Model 2127      Serial No. 130006  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  29 March 2023  
      
        Due Date  29 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
ACO-B36 ACO 6236 00192027 14 November 2023 94.0 94.0 
ACO-B41 ACO 6236 00192032 14 November 2023 94.0 94.0 
ACO-B43 ACO 6236 00192034 14 November 2023 94.1 94.0 
ACO-R40 ACO 6236 00192052 14 November 2023 94.0 94.0 
ACO-R41 ACO 6236 00192053 14 November 2023 94.0 94.0 
ACO-R52 ACO 6236 00192064 14 November 2023 94.1 94.0 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)   93.94 + 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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Noise R_685/23   
   

Sound Level Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand ACO        Number AC 03/56  
      
    Model 2127      Serial No. 130006  
      
    Calibration Range 94 dB, 1000 Hz      Last Calibration  29 March 2023  
      
        Due Date  29 March 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
ACO-R40 ACO 6236 00192052 25 November 2023 94.0 94.0 
ACO-R41 ACO 6236 00192053 25 November 2023 94.0 94.0 
ACO-R50 ACO 6236 00192062 25 November 2023 94.0 94.0 
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research 

(TISTR)   
93.94 + 0.10 dB 

 
 

     
Calibrated by :     Approved by :    

  (Mr.Adul Dangklom )     (Mr. Peera Detudom)  
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Noise Dose R_468/23   
   

Noise Dose Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand SVANTEK        Number SV 06/62  
      
    Model SV34      Serial No. 33139  
      
    Calibration Range 114 dB, 1000 Hz      Last Calibration  19 September 2022  
      
        Due Date  19 September 2023  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
NMD-R02 SVANTEK SV-104IS 60152 05 September 2023 113.6 113.6 
NMD-R03 SVANTEK SV-104IS 60153 05 September 2023 113.5 113.6 
NMD-R06 SVANTEK SV-104IS 60146 05 September 2023 113.6 113.6 
NMD-R20 SVANTEK SV-104IS 70035 05 September 2023 113.6 113.6 
NMD-R22 SVANTEK SV-104IS 80801 05 September 2023 113.5 113.6 
NMD-R35 SVANTEK SV-104IS 80873 05 September 2023 113.6 113.6 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 113.63+ 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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Noise Dose R_476/23   
   

Noise Dose Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand SVANTEK        Number SV 01/60  
      
    Model SV34      Serial No. 33137  
      
    Calibration Range 114 dB, 1000 Hz      Last Calibration  22 August 2023  
      
        Due Date  22 August 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
NMD-R02 SVANTEK SV-104IS 60152 12 September 2023 113.1 113.5 
NMD-R03 SVANTEK SV-104IS 60153 12 September 2023 113.5 113.5 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)   113.53+ 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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Noise Dose R_481/23   
   

Noise Dose Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand SVANTEK        Number SV 01/60  
      
    Model SV34      Serial No. 33137  
      
    Calibration Range 114 dB, 1000 Hz      Last Calibration  22 August 2023  
      
        Due Date  22 August 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
NMD-B01 SVANTEK SV-104IS 80840 16 September 2023 113.5 113.5 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 113.53+ 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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Noise Dose R_661/23   
   

Noise Dose Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand SVANTEK        Number SV 01/60  
      
    Model SV34      Serial No. 33137  
      
    Calibration Range 114 dB, 1000 Hz      Last Calibration  22 August 2023  
      
        Due Date  22 August 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
NMD-B15 SVANTEK SV-104IS 80880 14 November 2023 113.5 113.5 
NMD-B16 SVANTEK SV-104IS 106120 14 November 2023 113.5 113.5 
NMD-B17 SVANTEK SV-104IS 106122 14 November 2023 113.6 113.5 
NMD-B18 SVANTEK SV-104IS 106123 14 November 2023 113.5 113.5 
NMD-B19 SVANTEK SV-104IS 106124 14 November 2023 113.5 113.5 
NMD-B20 SVANTEK SV-104IS 106131 14 November 2023 113.5 113.5 

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)   113.53+ 0.10 dB 
 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
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Noise Dose R_686/23   
   

Noise Dose Meter Calibration Report 

 
Acoustic Calibrator Data 

 
    Brand SVANTEK        Number SV 01/60  
      
    Model SV34      Serial No. 33137  
      
    Calibration Range 114 dB, 1000 Hz      Last Calibration  22 August 2023  
      
        Due Date  22 August 2024  

 
Calibration Data 

Sound Level Meter Data Calibration Data 

SLM No.  Brand Model Serial No. Date 
Actual Reading [dB] 

Before Adjustment After Adjustment 
NMD-R02 SVANTEK SV-104IS 60152 25 November 2023 113.5 113.5 
NMD-R03 SVANTEK SV-104IS 60153 25 November 2023 113.6 113.5 
NMD-R05 SVANTEK SV-104IS 60155 25 November 2023 113.5 113.5 
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research 

(TISTR)   113.53+ 0.10 dB 

 
 

     
Calibrated by :     Approved by :    

  (Mr. Adul Dangklom)     (Mr. Peera Detudom)  
 

HP
Rectangle



 

 
ลำดับที ่6 

 
 

 
คุณภาพอากาศในสถานประกอบการ 

 
  



HP
Rectangle



HP
Rectangle



HP
Rectangle



HP
Rectangle



HP
Rectangle



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due:

Jompol Chatuchak, Bangkok 10900Date Last Certified:

User Name: K.Phenpha Viphasthawat Visit Number: 1 of 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579

Wavecal Solution N058-2152

VIS Wavecal solution N930-2946

Instrument Cal. STD4 N930-0221

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 %   HNO3

10 % HNO3

Page 1 of 4

September 30, 2023

August 30, 2023

November 30, 2023

July 6, 2023

January 11, 2023

October 30, 2023

January 6, 2024

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310
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WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

1. MECHANICAL CHECKS

    A. Inspect and clean all fans and filters. OK

    B. Inspect and replace as necessary, all torch components including the RF coil. OK

    C. Inspect all tubing for sign of clacking or leaking. OK

    D. Adjust water and gas pressure regulator settings. OK

    E. Inspect and leak check pneumatics drawers. OK

    F. Clean the exterior of the instrument. OK

2. OPTICAL CHECKS

    A. Inspect and clean all optical components. OK

    B. As reqiured, check and replace all purgefilters. OK

    C. Recheck optical alignment. OK

3. COOLING SYSTEM CHECKS

    A. Perform preventive maintenance on chiller. OK

    B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

     A. Torch View Alignment. OK

     B. Wavelength Calibration. OK

Page 2 of 4

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

077C7042401

    PARAMETER FINAL VALUE

    Spectral Resolution : UV As 193.696 nm < 0.007 0.00534

Ni 231.604 nm < 0.008 0.00682

Ni 341.476 nm < 0.012 0.00794

    Spectral Resolution : VIS La 408.672 nm < 0.020 0.01613

Ba 455.403 nm < 0.025 0.02282

    Precision

As 193.656 nm % RSD < 1.0 0.23 %

Zn 213.856 nm % RSD < 1.0 0.09 %

Mn 257.610 nm % RSD < 1.0 0.58 %

La 379.478 nm % RSD < 1.0 0.38 %

Ba 455.403 nm % RSD < 1.0 0.42 %

Ba 493.408 nm % RSD < 1.0 0.41 %

    Detection Limits : Axial Tl  190.080 nm 3(sd) 2.37 ppb

As 193.696 nm 3(sd) 6.78 ppb

Pb 220.353 nm 3(sd) 0.82 ppb

    Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb

Zn 213.856 nm 3(sd) 2.85 ppb

Mn 257.610 nm 3(sd) 3.66 ppb

La 379.478 nm 3(sd) 5.10 ppb

Ba 455.403 nm 3(sd) 0.12 ppb

Ba 493.408 nm 3(sd) 1.17 ppb

    BEC : Axial  (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 117.07

    BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 45 ppb 22.09
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    SERIAL NUMBER : DATE TESTED : 

SPECIFICATION

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310



WO-01981290/2023

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C7042401   DATE TESTED

    Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

a     meets

    does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

         Service Department PerkinElmer Ltd.

 Authorized Representative:

(            Mr. Wiphan  Promlumda )
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Service Engineer

July 6, 2023

PerkinElmer Ltd. 290 Soi 17,   Rama 9 Road,  Bangkapi,  Huay Kwang, Bangkok 10310
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 Heat Stress WBGT Meter No. :     Verification Date :

 Brand :     Ambient Temp. : 24.5
O
C

 Model :     Barometric Pressure        : 1011 mmbar

 Serial No. :     Relative Humidity          : 49 %

 Verification Module (Electronic Sensor Check)   :

21        

 Wet Probe Temperature Measurement

 Dry Probe Temperature Measurement

 Globe Probe Temperature Measurement

 UUC* = UNIT UNDER CALIBRATION

Verified by   :        Approved by   :         

Heat R075_1

 Heat Stress WBGT Meter Verification Report

     Verification Data

R13 14 กรกฎาคม 2023

3M

QUESTemp
O
46

TSI010011

 Verification Module No. : WB = 12.5 
o
C , DB = 47.1  

o
C , G = 69.3 

o
C

Result of Verification : Without Adjustment

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

12.5 12.5 0.0    0.5

   0.5

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

47.1 47.0 0.1    0.5

(Mr. Adul Dangklom)  (Mr. Peera  Detudom)

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

69.3 69.2 0.1

(Mr. Adul Dangklom)  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (Mr. Peera  Detetudom)
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 Heat Stress WBGT Meter No. :     Verification Date :

 Brand :     Ambient Temp. : 24.5
O
C

 Model :     Barometric Pressure        : 1011 mmbar

 Serial No. :     Relative Humidity          : 49 %

 Verification Module (Electronic Sensor Check)   :

21        

 Wet Probe Temperature Measurement

 Dry Probe Temperature Measurement

 Globe Probe Temperature Measurement

 UUC* = UNIT UNDER CALIBRATION

Verified by   :        Approved by   :         

Heat R075_2

 Heat Stress WBGT Meter Verification Report

     Verification Data

R16 14 กรกฎาคม 2023

3M

QUESTemp
O
46

TSH120025

 Verification Module No. : WB = 12.5 
o
C , DB = 47.1  

o
C , G = 69.3 

o
C

Result of Verification : Without Adjustment

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

12.5 12.4 0.1    0.5

   0.5

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

47.1 47.1 0.0    0.5

(Mr. Adul Dangklom)  (Mr. Peera  Detudom)

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

69.3 69.4 -0.1

(Mr. Adul Dangklom)  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (Mr. Peera  Detudom)
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 Heat Stress WBGT Meter No. :     Verification Date :

 Brand :     Ambient Temp. : 24.5
O
C

 Model :     Barometric Pressure        : 1011 mmbar

 Serial No. :     Relative Humidity          : 49 %

 Verification Module (Electronic Sensor Check)   :

21        

 Wet Probe Temperature Measurement

 Dry Probe Temperature Measurement

 Globe Probe Temperature Measurement

 UUC* = UNIT UNDER CALIBRATION

Verified by   :        Approved by   :         

Heat R076

 Heat Stress WBGT Meter Verification Report

     Verification Data

R16 24 กรกฎาคม 2023

3M

QUESTemp
O
46

TSH120025

 Verification Module No. : WB = 12.5 
o
C , DB = 47.1  

o
C , G = 69.3 

o
C

Result of Verification : Without Adjustment

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

12.5 12.6 -0.1    0.5

   0.5

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

47.1 47.0 0.1    0.5

(Mr. Adul Dangklom)  (Mr. Peera Detudom)

Verification Module Reading (
o
C) UUC* Reading (

o
C) Correction (

o
C) Tolerance Limit (

o
C)

69.3 69.3 0.0

(Mr. Adul Dangklom)  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (Mr. Peera Detudom)
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