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ICP-OES/Avio200 Preventive Maintenance (PM) 

Company Name:  

Address 
(Instrument Location): 

 

 

Serial Number:  PM Number:  

Customer Name 
(if applicable): 

 
Telephone Number:  

   Service Engineer 
Name: 

 Service Order 
Number: 

 

 

Date PM Performed: 
(DD-MMM-YYYY) 

  Next PM Due Date: 

(DD-MMM-YYYY) 

 
 
 

 

Standard Labor Hours to Complete PM : 
 

4 hours 

 

Part Number Release Publication Date  

 
09370140 Rev.5

 
B 

 
January 2018 

 
 

Scope 
The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Avio200 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 

09995098 Air Filter-Spectrometer  

N077520 Air Filter-RF Generator  

09992731 Axial Window 
 

B0810377 Radial Window 
 

N0770438 O-ring kit, injector support adapter 
 

N0780437 O-ring kit, torch 
 

 
 

Additional Reagents and Standards Required for PM 

Part Number   
(if applicable) 

Description Quantity Batch/Lot #    Expiration Date:    
(MM/YY) 

N0691579 
Multi-Element Standard 
(N069-1579 diluted 10X) 

1 
  

N9300221 
Instrument Calibration-4 
(N9300221 diluted 100X) 

1 
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Procedure Checklist 

Use ( ) to check off those steps in the checklist that have been completed. 
 
1.  General: 

 ☐ Ask customer about unit’s performance since last visit. 
 ☐ Check incoming AC line voltage under load for proper levels and grounding. 
 ☐ Is the instrument operational? 
  
2.  Mechanical: 

 ☐ Inspect and clean all fans and filters. 

☐ Inspect and replace torch components and necessary. 

 Torch Components Replaced: ☐Yes                    ☐No 
 If yes, list components replaced: 
  

☐ Inspect all tubing for signs of cracking or leaking and replace as necessary. 

Tubing Replaced: ☐Yes                    ☐No 
If yes, list tubing replaced:  

  
☐ Inspect the peristaltic pump for proper operation. 

☐ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.  
 ☐ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas 

pressures 

Regulator Measured Pressure Set Pressure 

Nitrogen N/A NA (calibrated in Factory) 

Main Argon  76psig 

Torch Argon  67psig 

Shear Gas  65psig 

Water  35psi 

 
☐ Check the shear gas nozzle for blockages and proper, uniform flow. 

☐ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function. 

☐ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM.  Check all 
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating 
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. 

☐ Perform preventative maintenance on the chiller as required.  Make the customer aware of the importance 
of maintaining the chiller fluid level and filter replacement.   

☐ Drain air compressor surge tank. 

☐ Clean exterior of instrument. 
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3.  Electrical: 

☐ Visually inspect all PC boards for cleanliness and signs of corrosion. 

☐ Check all RF generator and spectrometer power supply voltages.  

☐ Run instrument diagnostic checks from the appropriate Device Control Module. 
 

RF Generator: 

☐ Check the RF generator status screens. 

☐ Check the function of all interlocks. 
 

Spectrometer: 

☐ Check the spectrometer status screens. 

☐ Check for proper function of all motors from the Motor Control window. 

4.  Optical: 

☐ Check the neon lamp for proper operation. 

☐ Ensure that neon initialization passes at power up. 

☐ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to 
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate 
the neon correction table if problems are encountered. If problems are still exhibited after the 
table is re-generated, replace the neon lamp assembly. 

 

Neon Lamp Replaced:     ☐Yes                    ☐No 

☐ Perform the Initialize Optics routine from the Spectrometer Control window. 

☐ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the 
spectrometer DCM. 

☐ Insure the Dark Current measurement (Detector Calibration) passes at initialization. 

☐ Check the shutter home sensor position. 

☐ Check prism/electronics temperature sensor readback values from the DCM.  It is normal for 
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C. 
A typical electronics temperature is approximately 35 degree C. 

☐ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range 
the detector cooling fan may not be operational. Further inspection may be necessary.  

☐ Inspect for proper function of the transfer optics. 1) shutter  2) DV mirror  3) X/Y mirror. 

☐ Clean or replace the axial and radial view windows as necessary. 

Axial Window Replaced:  ☐Yes                    ☐No 

Radial Window Replaced:  ☐Yes                    ☐No 

5.  Post PM Performance Tests: 

☐ Perform View Align. 

5.1 Spectral Resolution: 

☐ Measure the spectrometers ability to separate two adjacent wavelengths. 

Parameter Specification Test Result Pass/Fail 

As 193.696 - Resolution ≤0.009   

Ni 231.604 - Resolution ≤0.011   

Ni 341.476 - Resolution ≤0.015   

Ba 455.403 - Resolution ≤0.020   
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    ICP-OES/Avio200 Preventive Maintenance (PM) 

 
Page 5 of  

 
5.2 Precision: 

☐ Test for reproducibility of a set of measurement. 

Parameter Specification Test Result Pass/Fail 

Zn 213.856 %RSD ≤ 1 %   

Mg 280.856 %RSD ≤ 1 %   

Mg 285.207 %RSD ≤ 1 %   

Ba 455.403 %RSD ≤ 1 %   

 
5.4 Mn BEC: 

☐ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure. 
 

Mn Background Equivalent Concentration: 

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities. 
 

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB 
 

Element Mode Conc. IB IS 

Mn 257.610 Radial 1,000 ppb   

Mn 257.610 Axial 1,000 ppb   

     

Mn 257.610 IB*Conc. IS - IB BEC Spec Pass/Fail 

Radial    <30 PPB  

Axial    <30 PPB  
 

 

 

 

6. Review: 

☐ Review with the customer PM work performed. 

☐ 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 ICP-OES/Avio200 
have been completed. 

 
 

This ICP-OES/Avio200  Passes ☐    Fails ☐  the preventive maintenance. 

Review of Preventive Maintenance: 

Authorized PerkinElmer Representative: 

 

Date: 
 
 

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

 
 

(DD-MMM-YYYY) 
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Calibration Certificate ID

TH2084-017-111225-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com

Accuracy Calibration Certificate

Software Version: 1.24.0.841

Report Version: 2.22.12

Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 1 of 5

Customer

Company: Betagro Science Center Co., Ltd.

Address: 219 Moo 1, Chong Sarika

City: Phatthana Nikhom

Zip / Postal: 15220

State / Province: Lopburi

Order Number: 0333711044

Contact: Adirek Simputtanawong

Weighing Device

Manufacturer: Mettler Toledo

Model: XS204

Serial No.: B108115333

Instrument Type: Weighing Instrument

Asset Number: CL_EB_08

Range Max. Capacity Readability (d)

1 220 g 0.0001 g

Terminal Model: SAT

Terminal Serial No.: B108115333

Terminal Asset No.: N/A

Building: N/A

Floor: 2

Room:

Procedure

Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperature Humidity

As Found Start: 23.7 °C Start: 65.9 %End: 23.6 °C End: 64.0 %

As Found Calibration Date: 12-Nov-2025

As Left Calibration Date: N/A

Issue Date:

Calibrator:

Thanapong Insawang

Technical Manager / Head of Calibration Center

Approved Signatory:

CHEMICAL WEIGHING
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Measurement Results

Repeatability

As Found As Left

Test Load: 100 g

1 99.9998 g N/A

2 99.9999 g N/A

3 99.9998 g N/A

4 99.9998 g N/A

5 99.9999 g N/A

6 99.9998 g N/A

7 99.9998 g N/A

8 99.9998 g N/A

9 99.9999 g N/A

10 99.9998 g N/A

0.00005 g N/A
Standard

Deviation

The results of this graph are based upon the absolute values of the differences

from the mean value.

As Left

The "d" in the graph represents the readability of the range/interval in which the

test was performed.

As Found

Eccentricity

Test Load: 100 g

Position As Found As Left

1 99.9998 g N/A

2 99.9997 g N/A

3 99.9999 g N/A

4 99.9999 g N/A

5 99.9998 g N/A

0.0001 g N/A
Maximum

Deviation As Found

The "d" in the graph represents the readability of the range/interval in which

the test was performed.
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Error of Indication

As Found

Reference Value Indication Error of Indication Expanded Uncertainty k

1 0.0000 g 0.0000 g 0.0000 g 0.11 mg 2

2 0.1000 g 0.1000 g 0.0000 g 0.13 mg 2

3 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2

4 2.0000 g 2.0001 g 0.0001 g 0.13 mg 2

5 5.0000 g 5.0000 g 0.0000 g 0.13 mg 2

6 10.0000 g 10.0001 g 0.0001 g 0.14 mg 2

7 20.0000 g 20.0000 g 0.0000 g 0.15 mg 2

8 50.0000 g 50.0001 g 0.0001 g 0.17 mg 2

9 99.9999 g 99.9998 g -0.0001 g 0.24 mg 2

10 150.0000 g 149.9999 g -0.0001 g 0.34 mg 2

11 200.0002 g 200.0001 g -0.0001 g 0.39 mg 2

As Found

As Left

For improved legibility of the graphics

only increasing measurement points

are shown and measurement points

close to zero are not displayed.

The expanded measurement uncertainty is reported as the standard measurement uncertainty multiplied by the coverage factor k such

that the coverage probability corresponds to approximately 95 %.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

The results of this calibration certificate relate only to the calibrated item.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS01 Date of Issue: 27-Aug-2025

Certificate Number: M250838 Calibration Due Date: 26-Feb-2027

Thermo Hygrometer

Equipment No.: IN278 Date of Issue: 21-Apr-2025

Certificate Number: SG-H-00470/68 Calibration Due Date: 17-Apr-2026
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Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.
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Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5 · 10-6 / K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3 K

Linearization of Uncertainty Equation

Range
As Found As Left

d Max

1 0.0001 g U1 = 0.13 mg + 0.00599 mg/g · R N/A220 g

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left

0.0220 g 0.13 mg 0.59% N/A N/A

0.2200 g 0.13 mg 0.060% N/A N/A

2.2000 g 0.14 mg 0.0065% N/A N/A

22.0000 g 0.26 mg 0.0012% N/A N/A

220.0000 g 1.4 mg 0.00066% N/A N/A

As Found As Left

Are you looking for some clarifications on the terms and

graphs in your ACC calibration certificate? Do you know

how to leverage its full value?

More information at:

www.mt.com/ACC-Cert-Info
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GWP

Attachment to Calibration Certificate

TH2084-017-111225-ACC-TH

™ Certificate

Process Requirements

Weighing Tolerance

Smallest Net Weight

1%

0.1000 g

Safety Factor As found = 1; As left = 2

Results As Found

Minimum Weight Determined

Measurement Uncertainty at the Smallest Net Weight

0.0127 g

0.13%

The instrument meets the
process requirements.

Results As Left*

Minimum Weight Determined at the Safety Factor

Minimum Weight Determined

0.0254 g

0.0127 g

The instrument meets the
process requirements.

Measurement Uncertainty at the Smallest Net Weight 0.13%

Safe Weighing Range

Results As Found Results As Left*

* No adjustments/modifications made. As Left results correspond to As Found.

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 1 of 2

Form Number: F103C

Software Version: 1.24.0.841

Report Version: 2.22.12

Are you looking for some clarifications on the terms and Safe Weighing Range

graph?
More information at:

www.mt.com/GWP-Cert-Info
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Form Number: F103C

Software Version: 1.24.0.841

Report Version: 2.22.12

Minimum Weight

As Found Minimum Weight Table: M inimum weights for different weighing tolerances and safety factors

Safety Factor
Weighing Tolerance

1 2 3 5 10

0.1% 0.1273 g 0.2561 g 0.3865 g 0.6520 g 1.3455 g

0.2% 0.0635 g 0.1273 g 0.1915 g 0.3211 g 0.6520 g

0.5% 0.0254 g 0.0508 g 0.0762 g 0.1273 g 0.2561 g

1% 0.0127 g 0.0254 g 0.0381 g 0.0635 g 0.1273 g

2% 0.0064 g 0.0127 g 0.0190 g 0.0317 g 0.0635 g

5% 0.0026 g 0.0051 g 0.0076 g 0.0127 g 0.0254 g

Result:

The instrument meets the process requirements.

Pass

As Left Minimum Weight Table: M inimum weights for different weighing tolerances and safety factors

Safety Factor
Weighing Tolerance

1 2 3 5 10

0.1% 0.1273 g 0.2561 g 0.3865 g 0.6520 g 1.3455 g

0.2% 0.0635 g 0.1273 g 0.1915 g 0.3211 g 0.6520 g

0.5% 0.0254 g 0.0508 g 0.0762 g 0.1273 g 0.2561 g

1% 0.0127 g 0.0254 g 0.0381 g 0.0635 g 0.1273 g

2% 0.0064 g 0.0127 g 0.0190 g 0.0317 g 0.0635 g

5% 0.0026 g 0.0051 g 0.0076 g 0.0127 g 0.0254 g

Result:

The instrument meets the process requirements.

Pass

No adjustments or modifications were made and thus As Left results correspond to As Found.

The minimum weight values are calculated from the measurement uncertainty in use equation for various weighing tolerances and safety factors.

At the minimum weight, the relative uncertainty in use equals the weighing tolerance divided by the safety factor. If "N/A" is shown in the

minimum weight table, no appropriate value could be calculated.

METTLER TOLEDO is not responsible for the definition of the process requirements. The user is responsible for maintaining environmental

conditions and the settings of the weighing instrument when it was calibrated.
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