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ภาคผนวกที ่ง 

เอกสารสอบเทียบความถูกต้องของเครื่องมือตรวจวัดคุณภาพสิ่งแวดล้อม 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  RP/N053/22/JAN-JUN/CAL.DOC 

ตารางสรุปรายการเอกสารการสอบเทียบความถูกต้องของเครื่องมือเก็บตวัอย่าง 

และเครื่องมือตรวจวิเคราะห์คุณภาพสิ่งแวดล้อม 

 

รายการตรวจวัด 
เครื่องมือเก็บตัวอย่าง เครื่องมือตรวจวิเคราะห์ 

ชื่อเครื่องมือ ชื่อเครื่องมือ 

คุณภาพอากาศในบรรยากาศ   

Total Suspended Particulate (TSP) High Volume Air Sampler 

No. B12, B16, B28 

Digital Balance 

Total Suspended Particulate (PM10) High Volume PM-10 Air Sampler 

No. B06, B07, B10 

Digital Balance 

Sulfur Dioxide (SO2) SO2 Analyzer No. B01, B02, B09, 

B10 

SO2 Analyzer No. B01, B02, B09, 

B10 

Nitrogen Dioxide (NO2) NO2 Analyzer No. B12, B15, B17, 

B20 

NO2 Analyzer No. B12, B15, B17, 

B20 

คุณภาพน้้า   

Color - Spectrophotometer 

pH - pH Meter 

Total Suspended Solids - Digital Balance 

Total Dissolved Solids - Digital Balance 

BOD5 - BOD Analyzer 

COD - COD Reactor 

Cadmium - Inductively Coupled Plasma 

Total Chromium - Inductively Coupled Plasma 

Lead - Inductively Coupled Plasma 

Manganese - Inductively Coupled Plasma 

Nickel - Inductively Coupled Plasma 

Mercury - Atomic Absorption Spectrophotometer 

Zinc - Inductively Coupled Plasma 

Trivalent Chromium - Inductively Coupled Plasma 

 - Spectrophotometer 

Hexavalent Chromium - Spectrophotometer 

Grease & Oil - Digital Balance 

Fecal Coliform Bacteria - Water Bath 

ระดับเสียงในบรรยากาศ   

Leq 24 hr, Lmax และ Ldn - Acoustic Calibrator 

Sound Level Meter No. ACO- B01, 

B12, B16, B23 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

คุณภาพอากาศในบรรยากาศ 



























 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

คุณภาพน ้า 



Company Name:

Address:

User Name: K. Benjawan WO-01338285

Telephone Number: 086-141-2523 6 of 6 P

Date PM Performed:

(DD-MMM-YYYY)

Part Number Release

Scope

General Instructions:

Copyright Information

Trademarks

PM Number:

Lambda UV Preventive Maintenance (PM)

S.P.S. CONSULTING SERVICE CO., LTD.

7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok

WO Number:

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by 

inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative of 

PerkinElmer. The customer should save their method before the PM begins.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting 

the PM. Always check with the customer before making any changes that may affect the customer’s analysis  should be 

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and 

instrument logbook as required.

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this 

publication may be reproduced in any form whatsoever or translated into any language  without the prior, written 

permission of PerkinElmer, Inc. Copyright  © 2009 PerkinElmer, Inc.

Publication Date

March 2013B09370504

Certificate Number: UV2043-2021

27-Jul-2021
Next PM Due Date:

(DD-MMM-YYYY)
27-Jan-2022

Customer Support 

Engineer:
K. Anon

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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Lambda 25 501S14123010 6.2.0.0741 STD

- - - -

- - - -

- - - -

B250 0999

Nal  cell 1

NaNO2 cell 1

KCl cell 1

H2O 1

B050 7805

Gray Glass G1 1

Gray Glass G2 1

Gray Glass G3 1

Holmium Glass 1

Part Number (if 

applicable)
Description Quantity

Batch/Lot/SN 

#
Expiration Date 

(MM/YY)

Component List

Parts Included with the PM

Software Version Configuration NotesSerial #

21175

31873

Component    Specific 

Model

Stray Light standard

11200

Oct-21

72075

Secondary Standards for calibration of wavelength and photometric 

accuracy or use NBS/NIST 390 standards

4660

Oct-21
4575

Parts Lists

1.27

-

-

-

4525

5499
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- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

Additional Tools Required for PM

Description Quantity
Part Number (if 

applicable)

Calibration Due 

Date (MM/YY)

Additional Reagents and Standards Required for PM

Batch/Lot #Description Quantity
Part Number (if 

applicable)
Expiration Date 

(MM/YY)

-

-

-

-

-

-

Serial #
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1.  General:

2.  Optical checks:

        Physical inspection – Please write any comments in the additional comments section.

        Grating Drive Mechanism.

        Sample Compartment Windows/Monochromator

        Mirror and Grating Alignment

        Cell Holder Alignment

        Perform general inspection of system for cleanliness.

        Lamp Alignment/Energy

Procedure Checklist

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

        Review the instrument performance with the customer and document any recent problems.

        Inspect the customer log book and make any appropriate PM entries.

3.  Mechanical:

Accuracy at 656.1 nm

Actual Value Specification

656.09 ± 0.1

        Lamp Change Mechanism.

        Slit Drive Manual Servo.

4.  Test:

Refer to Appendix A for the specifications of the instrument being tested.

        D2 Wavelength accuracy
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Test Calibration Value Actual Value Specification

KCl  @  200 nm

NaNO2 @ 340 nm

NaNO2 @ 370 nm

Test

NaI @ 220 nm

Filter ID #

        Noise Test @ 500 nm.

0.0000250 ± 0.00008 A

       Baseline Flatness.

Corrected Baseline

0.000316

459.9 nm 459.9

536.4 nm 536.2

279.3 nm 279.3

360.8 nm 360.9

5499

279.37

360.92

460.00

536.33

-0.07

Deviation

         Holmium Oxide wavelength accuracy

± 0.5

 < 0.02 %T

 < 0.02 %T

≥ 2 A

Filter ID #

11200

21175

21175

31873

Result

-0.1294

0.0034

0.0027

2.2355

Specification

Specification

-0.02

-0.10

-0.13

± 0.5

± 0.5

± 0.001 A

SpecificationActual Value

 < 0.02 %T

± 0.5

        Scattered Light.
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Test Calibrated Value Actual Value Specification

440 nm 0.3208 0.3240 ± 0.006 A

546 nm 0.3029 0.3049 ± 0.006 A

635 nm 0.3572 0.3584 ± 0.006 A

Test Calibrated Value Actual Value Specification

440 nm 1.06 1.0627 ± 0.006 A

546 nm 0.9835 0.9851 ± 0.006 A

635 nm 1.007 1.0087 ± 0.006 A

Test Calibrated Value Actual Value Specification

440 nm 0.4981 0.4998 ± 0.006 A

546 nm 0.4739 0.4751 ± 0.006 A

635 nm 0.5274 0.5286 ± 0.006 A

-0.0020

        Photometric Accuracy.

       Sipper

Filter 1 ID #

Filter 2 ID # 4575

4660

       Reflecting Attachment

5.  Accessory (where applicable):

       Cell Changer

Filter 3 ID #

       Auto Sampler

       Integrating Sphere

Deviation

-0.0012

-0.0012

-0.0012

4525

-0.0032

-0.0017

Deviation

-0.0017

-0.0016

-0.0027

Deviation
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6.  Review:

       Attach PM sticker.

       Update Logbook.

Additional Comments

       Review with the customer PM work performed.

       Review with the customer routine maintenance procedures.

Additional Comments Regarding the PM

(DD-MM-YYYY)

9-Aug-21

Review of Preventive Maintenance:

This Lambda UV Passes          Fails        the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for  Lambda UV 

have been completed.

Review

Date:Authorized Customer Representative:

(DD-MM-YYYY)

9-Aug-21

Date:Authorized PerkinElmer Representative:

       Discuss recommended customer-supplied materials to have on hand

Page 7             
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Company Name:

Address:

User Name: K. Benjawan WO-01550999

Telephone Number: 086-141-2523 6 of 6 P

Date PM Performed:

(DD-MMM-YYYY)

Part Number Release

Scope

General Instructions:

Copyright Information

Trademarks

Certificate Number:

PM Number:

25-Jul-2022

Customer Support 

Engineer:
K. Anon

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by 

law.  PerkinElmer is a registered trademark of PerkinElmer, Inc.  All other trademarks and registered trademarks not 

owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except 

as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this 

document, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose. 

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this 

document.

Lambda UV Preventive Maintenance (PM)

S.P.S. CONSULTING SERVICE CO., LTD.

7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok

WO Number:

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by 

inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative 

of PerkinElmer. The customer should save their method before the PM begins.

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting 

the PM. Always check with the customer before making any changes that may affect the customer’s analysis  should be 

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and 

instrument logbook as required.

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this 

publication may be reproduced in any form whatsoever or translated into any language  without the prior, written 

permission of PerkinElmer, Inc. Copyright  © 2009 PerkinElmer, Inc.

Publication Date

March 2013B09370504

UV2004-2022

25-Jan-2022
Next PM Due Date:

(DD-MMM-YYYY)
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Lambda 25 501S14123010 6.2.0.0741 STD

NA NA NA NA

Nal  cell 1

B250 0099 NaNO2 cell 1

KCl cell 1

H2O 1

Gray Glass G1 1

B050 7805 Gray Glass G2 1

Gray Glass G3 1

Holmium Glass 1

Parts Included with the PM

Software Version

Jan-22
3501

2552

2963

31030

Component    

Specific Model

Stray Light standard

1943

Jan-22

Part Number (if 

applicable)
Description Quantity Serial Number Expiration Date 

(MM/YY)

Component List

Configuration NotesSerial #

71497

Secondary Standards for calibration of wavelength and photometric 

accuracy or use NBS/NIST 390 standards

2926

1085

1.27

NA

Parts Lists
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- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

Part Number (if 

applicable)
Expiration Date 

(MM/YY)

Additional Tools Required for PM

Serial #Description Quantity
Part Number (if 

applicable)
Remark

Additional Reagents and Standards Required for PM

Batch/Lot #Description Quantity
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1.  General:

2.  Optical checks:

3.  Mechanical:

        Physical inspection – Please write any comments in the additional comments section.

        Grating Drive Mechanism.

        Sample Compartment Windows/Monochromator

        Mirror and Grating Alignment

        Cell Holder Alignment

        Perform general inspection of system for cleanliness.

        Lamp Alignment/Energy

Procedure Checklist

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

        Review the instrument performance with the customer and document any recent problems.

        Inspect the customer log book and make any appropriate PM entries.

        Lamp Change Mechanism.

        Slit Drive Manual Servo.

4.  Test:

Refer to Appendix A for the specifications of the instrument being tested.

        D2 Wavelength accuracy

Accuracy at 656.1 nm

Actual Value Specification

656.16 ± 0.1
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Test Calibration Value Actual Value Specification

460.07

536.40

Deviation

         Holmium Oxide wavelength accuracy

Result

0.0133

-0.1296

-0.0002

2.4808

Filter ID #

459.9 nm 460.0

536.4 nm 536.2

279.3 nm 279.3

360.8 nm 360.9

1085

279.39

KCl  @  200 nm

NaNO2 @ 340 nm

NaNO2 @ 370 nm

Test

NaI @ 220 nm

        Noise Test @ 500 nm.

Specification

0.000163

1943

2963

360.93

± 0.5

Filter ID #

-0.09

Actual Value

 < 0.02 %T

 < 0.02 %T

≥ 2 A

Specification

0.0000240 ± 0.00008 A

       Baseline Flatness.

Corrected Baseline

2963

31030

-0.03

-0.07

-0.20

± 0.5

± 0.5

± 0.001 A

Specification

 < 0.02 %T

± 0.5

        Scattered Light.
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Test Calibrated Value Actual Value Specification

440 nm 0.3483 0.3493 ± 0.006 A

546 nm 0.3029 0.3046 ± 0.006 A

635 nm 0.3200 0.3232 ± 0.006 A

Test Calibrated Value Actual Value Specification

440 nm 1.001 1.0024 ± 0.006 A

546 nm 0.9797 0.9813 ± 0.006 A

635 nm 1.0285 1.0325 ± 0.006 A

Test Calibrated Value Actual Value Specification

440 nm 0.489 0.4935 ± 0.006 A

546 nm 0.4582 0.4595 ± 0.006 A

635 nm 0.5046 0.5075 ± 0.006 A

-0.0045

-0.0016

Filter 1 ID #

Filter 2 ID #

2926

3501

-0.0017

-0.0014

        Photometric Accuracy.

Deviation

-0.0013

-0.0029

-0.0032

Filter 3 ID # 2552

-0.0010

-0.0040

Deviation

Deviation
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6.  Review:

       Sipper

       Attach PM sticker.

       Update Logbook.

       Reflecting Attachment

       Auto Sampler

       Review with the customer PM work performed.

       Review with the customer routine maintenance procedures.

       Integrating Sphere

5.  Accessory (where applicable):

       Cell Changer

       Discuss recommended customer-supplied materials to have on hand
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Anon Leenthawonkit

Additional Comments Regarding the PM

Additional Comments

(DD-MM-YYYY)

25-Jan-2022

Review of Preventive Maintenance:

This Lambda UV Passes          Fails        the preventive maintenance.

The preventive maintenance checks and if applicable performance tests for  Lambda UV 

have been completed.

Review

Date:Authorized Customer Representative:

(DD-MM-YYYY)

25-Jan-2022

Date:Authorized PerkinElmer Representative:
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WO-01513756/2022

    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: 2 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

January 30, 2022

June 30, 2022

August 30, 2022

January 12, 2022

July 14, 2021

August 30, 2022

July 12, 2022

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



WO-01513756/2022

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C8011701   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

January 12, 2022

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



WO-01513756/2022

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

077C8011701

    PARAMETER FINAL VALUE

    Spectral Resolution : UV As 193.696 nm < 0.007 0.00554

Ni 231.604 nm < 0.008 0.00725

Ni 341.476 nm < 0.012 0.00752

    Spectral Resolution : VIS La 408.672 nm < 0.020 0.01616

Ba 455.403 nm < 0.025 0.02416

    Precision

As 193.656 nm % RSD < 1.0 0.34 %

Zn 213.856 nm % RSD < 1.0 0.27 %

Mn 257.610 nm % RSD < 1.0 0.41 %

La 379.478 nm % RSD < 1.0 0.57 %

Ba 455.403 nm % RSD < 1.0 0.33 %

Ba 493.408 nm % RSD < 1.0 0.26 %

    Detection Limits : Axial Tl  190.080 nm 3(sd) 5.51 ppb

As 193.696 nm 3(sd) 8.59 ppb

Pb 220.353 nm 3(sd) 0.50 ppb

    Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb

Zn 213.856 nm 3(sd) 0.32 ppb

Mn 257.610 nm 3(sd) 0.18 ppb

La 379.478 nm 3(sd) 0.44 ppb

Ba 455.403 nm 3(sd) 0.17 ppb

Ba 493.408 nm 3(sd) 0.12 ppb

    BEC : Axial  (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 12.46

    BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm < 45 ppb 30.82
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    SERIAL NUMBER : DATE TESTED : 

SPECIFICATION

January 12, 2022

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



WO-01513756/2022

    MAINTENANCE AND  TEST CERTIFICATE MODEL

                                 OPTIMA 5300DV

    SERIAL NUMBER 077C8011701   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

January 12, 2022

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



PinAAcle 900Z Preventive Maintenance (PM) Page 1 of 7

PinAAcle 900Z 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 

 
09370144 Rev.9         A January 2018 

 
Scope 
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900Z 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. 



PinAAcle 900Z Preventive Maintenance (PM) Page 2 of 7

Component List

 Component / Specific Model Serial # Configuration Notes 

   

   

   

   
 

Parts Lists 
 

 
Parts Included with the PM 

Part Number  
(if applicable) 

Description Quantity 

B0501696 Fan Filters  

B3002013 THGA Contact Cylinders  

B3141064 Glycerol for THGA Cooling  

   
 

Additional Reagents and Standards Required for PM 

Part Number  
(if applicable) Description 

 
Quality Batch/Lot # Expired  

Date (MM/YY) 

N9300244 GFAAS Mixed 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 

     

     

     

     



PinAAcle 900Z Preventive Maintenance (PM) Page 3 of 7

Additional Tools Required for PM 

Part Number 
(if applicable) 

Description Quantity Serial # 

B3100652 
Or N9307029 

Electronic Flow Meter 1  

B0505495 Test Jig 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  

N3050119 Cr Lumina HCL 1  
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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 and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all 

quick connects.  Replace the Y connector, P/N 09921079, if needed. 
 Clean exterior of the instrument. 

  Check the drain system for signs of wear. Replace worn or damaged parts. 
  Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole 

piece p-  B0501250. Grease the O-rings as needed with 
Apiezon L grease, P/N 09905148 

  Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads 
are missing replace the THGA furnace or replace the insulator pads on the furnace. 

 Inspect the graphite tube and clean the contact cylinders. Replace if necessary. 
 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test 
Probe as described in the Service Manual. Correct if necessary. 

 Check furnace open/close function. 
 Verify the operation of the GFTV Camera for proper operation and viewing alignment in the 
furnace camera Tube View window. Align if needed. 

 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed. 
 Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary. 
 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if 
needed. Refer to SDB# COSY008.STN 

 Perform Cooling System maintenance if needed per SDB# COSY005.STN. 
 Check auto sampler operation. 
 Perform an auto sampler check valve test as described in the Service Manual. 
 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as 
described in the Service Manual. 

 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if 
necessary. 

  Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads 
are missing replace the THGA furnace or replace the insulator pads on the furnace. 

 Inspect the graphite tube and clean the contact cylinders. Replace if necessary. 
 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test 
Probe as described in the Service Manual. Correct if necessary. 

 Check furnace open/close function 
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4.  Electrical:  

  Inspect PC boards. Clean if necessary. 
  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 and clean the furnace windows, if needed. 

 Inspect and clean the GFTV camera lens, 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 air filter element is dry. Replace if necessary. 
 

 

 

7.   After PM Performance tests [THGA]:  

7.1 Furnace Gas Flows 

         Description: Ensures the flow rates are within specification. 

 

Parameter Specification Test Results Pass/Fail 

Internal Flow Rate 250 mL/min ± 25 mL/min   

External Flow Rate 100 mL/min ± 10 mL/min   

 
    7.2 Chromium Baseline Noise 

         Description: Signal to noise check. 

 

Parameter Specification Results Pass/Fail 

Baseline Noise  Abs.   

Standard Deviation    

 
    7.3 Chromium Characteristic Mass and Precision 

         Description: Calculate the characteristic mass using the characteristic mass tool and 
precision from the integrated absorbance values. 
 

 

Parameter Specification Results Pass/Fail 

Cr m0 Results  A-s   

Precision    
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    7.4 Copper Characteristic Mass and Zeeman Ratio 

         Description: Calculate the characteristic mass using the characteristic mass tool and  
         check the Zeeman Ratio. 
 

 

Parameter Specification Results Pass/Fail 

Cu m0 Result /0.0044 A-s   

Zeeman Ratio 0.52 ± 0.04   

 
8.   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 900Z      
have been completed.

This PinAAcle 900Z    Passes Fails the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

(DD-MMM-YYYY)

Authorized Customer Representative: Date:

(DD-MMM-YYYY)

Zeeman Ratio 
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PinAAcle 900Z 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 

 
09370144 Rev.9         A January 2018 

 
Scope 
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900Z 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  

B3002013 THGA Contact Cylinders  

B3141064 Glycerol for THGA Cooling  

   
 

Additional Reagents and Standards Required for PM 

Part Number  
(if applicable) Description 

 
Quality Batch/Lot # Expired  

Date (MM/YY) 

N9300244 GFAAS Mixed 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 
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Additional Tools Required for PM 

Part Number 
(if applicable) 

Description Quantity Serial # 

B3100652 
Or N9307029 

Electronic Flow Meter 1  

B0505495 Test Jig 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  

N3050119 Cr Lumina HCL 1  
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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 and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all 

quick connects.  Replace the Y connector, P/N 09921079, if needed. 
 Clean exterior of the instrument. 

  Check the drain system for signs of wear. Replace worn or damaged parts. 
  Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole 

piece p-  B0501250. Grease the O-rings as needed with 
Apiezon L grease, P/N 09905148 

  Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads 
are missing replace the THGA furnace or replace the insulator pads on the furnace. 

 Inspect the graphite tube and clean the contact cylinders. Replace if necessary. 
 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test 
Probe as described in the Service Manual. Correct if necessary. 

 Check furnace open/close function. 
 Verify the operation of the GFTV Camera for proper operation and viewing alignment in the 
furnace camera Tube View window. Align if needed. 

 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed. 
 Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary. 
 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if 
needed. Refer to SDB# COSY008.STN 

 Perform Cooling System maintenance if needed per SDB# COSY005.STN. 
 Check auto sampler operation. 
 Perform an auto sampler check valve test as described in the Service Manual. 
 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as 
described in the Service Manual. 

 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if 
necessary. 

  Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads 
are missing replace the THGA furnace or replace the insulator pads on the furnace. 

 Inspect the graphite tube and clean the contact cylinders. Replace if necessary. 
 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test 
Probe as described in the Service Manual. Correct if necessary. 

 Check furnace open/close function 
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4.  Electrical:  

  Inspect PC boards. Clean if necessary. 
  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 and clean the furnace windows, if needed. 

 Inspect and clean the GFTV camera lens, 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 air filter element is dry. Replace if necessary. 
 

 

 

7.   After PM Performance tests [THGA]:  

7.1 Furnace Gas Flows 

         Description: Ensures the flow rates are within specification. 

 

Parameter Specification Test Results Pass/Fail 

Internal Flow Rate 250 mL/min ± 25 mL/min   

External Flow Rate 100 mL/min ± 10 mL/min   

 
    7.2 Chromium Baseline Noise 

         Description: Signal to noise check. 

 

Parameter Specification Results Pass/Fail 

Baseline Noise  Abs.   

Standard Deviation    

 
    7.3 Chromium Characteristic Mass and Precision 

         Description: Calculate the characteristic mass using the characteristic mass tool and 
precision from the integrated absorbance values. 
 

 

Parameter Specification Results Pass/Fail 

Cr m0 Results  A-s   

Precision    
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    7.4 Copper Characteristic Mass and Zeeman Ratio 

         Description: Calculate the characteristic mass using the characteristic mass tool and  
         check the Zeeman Ratio. 
 

 

Parameter Specification Results Pass/Fail 

Cu m0 Result /0.0044 A-s   

Zeeman Ratio 0.52 ± 0.04   

 
8.   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 900Z      
have been completed.

This PinAAcle 900Z    Passes Fails the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

(DD-MMM-YYYY)

Authorized Customer Representative: Date:

(DD-MMM-YYYY)

Zeeman Ratio 











 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ระดับเสียงในบรรยากาศ 









ภาคผนวกที ่จ 

กฎหมายที่เกี่ยวข้อง 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 24 (พ.ศ. 2547) 

เรื่อง ก าหนดมาตรฐานคุณภาพในบรรยากาศโดยทั่วไป 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 33 (พ.ศ. 2552) 

เรื่อง ก าหนดมาตรฐานค่าก๊าซไนโตรเจนไดออกไซด์ในบรรยากาศโดยท่ัวไป 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 8 (พ.ศ. 2537) ออก

ตามความในพระราชบัญญัติส่งเสริมและรักษาคุณภาพสิ่งแวดล้อมแห่งชาติ

เรื่อง ก าหนดมาตรฐานคุณภาพน  าในแหล่งน  าผิวดิน 

















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศกระทรวงทรัพยากรธรรมชาติและสิ่งแวดล้อม  

เรื่อง ก าหนดมาตรฐานควบคุมการระบายน  าทิ งจากโรงงานอุตสาหกรรม 

นิคมอุตสาหกรรม และเขตประกอบการอุตสาหกรรม 













 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ค าสั่งกรมชลประทาน ที่ 18/2561 เรื่อง การป้องกันและแก้ไข 

การระบายน  าที่มีคุณภาพต่ าลงทางน  าชลประทาน และทางน  าท่ีต่อเชื่อมกับ

ทางน  าชลประทานในเขตพื นที่โครงการชลประทาน 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศกระทรวงทรัพยากรธรรมชาติและสิ่งแวดล้อม เรื่อง ก าหนด

หลักเกณฑ์และมาตรการในทางวิชาการส าหรับการป้องกันด้านสาธารณสุข

และการป้องกันในเรื่องสิ่งแวดล้อมเป็นพิษ พ.ศ. 2551 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 15 (พ.ศ. 2540) 

เรื่อง ก าหนดมาตรฐานระดับเสียงโดยท่ัวไป 












