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Your plant has to be operated most 

efficiently …

• … means highest availability at minimum cost for CEMS



Considerations when selecting a CEMS

Issues
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Primary

•Products meet technical specifications

Secondary

•Availability of documentation

•Training efforts

•Availability of CEMS

•OPEX cost

•Safety issues

•Supplier Services



CEM Quality Systems

Tasks

 Type approval 

and initial / 

periodic 

manufacturer 

audits

 At site 

compliance test

 Ongoing QA / QC

Europe

QAL1

QAL2 (initial, 3…5 years)

AST (annual surveillance 

test)

QAL3
(drift and precision checks 

at zero and span within the 

maintenance intervall)

USA

-

Performance Specs 

1…16    (initial, quaterly … 

annually)

40 CFR Part 60 

Appendix F
(e.g. daily calibration checks)

Responsiblity

CEMS supplier

Plant operator 
(tasks conducted by accredited 

test lab.!)

Plant operator



Components for Continuous Emission 

Monitoring (CEM)
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In-Line

(e.g. a dust

monitor)

Extractive

(e.g. CO, NO, 

SO2, O2, etc.)

In-Situ

(e.g. pressure, temperature   

and flow)

DAHS PC
Asset Management PC

for authority relevant 

reports

for the

Maintenance staff



Cost analysis
Strategies to increase availability and economics
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Cost composition Operating cost

 1/3 equipment costs

 2/3 operating cost

• Inspections

• Maintenance

• Calibrations 

• Repair

When selecting a solution, the total costs must be considered

Document
ation
4%

Inspection
20%

Maintenan
ce

27%

Calibration
24%

Repair
25%
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Calibration costs
Save money on using todays technologies

Calibration cells minimize operating costs and avoid the handling of test gases

Manual Automated

Automated 

with Calibration Cells

Flue

gas

Analyzer

Cooler

Test

gas 1

Test

gas 2

Flue

gas

Ambient

air

Analyzer

Cooler Pump

Flue

gas

Ambient

air

Analyzer

Cooler Pump

Calibration

cells



Calibration cells
Some more details
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Manufacturing

• Gas-filled cell 

• Tightness quaranteed by sputter 

and soldering technique

• High lifetime

• Almost 30 years manufacturing 

experience

Suitability

• Calibration cells are an alternative 

to flowing test gas

• Suitable according EN 14181 and 

PS* 2, PS 3, and PS 4 of US EPA

Proven technology

• Long-term stability tested 

by TÜV 

• Certified acc. EN 15267 



Root cause analysis for CEMS upsets
Improve uptime
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5
% b
y
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70%
of all upsets are caused by improper

SAMPLE HANDLING SYSTEM 

25%
by

DETECTOR

Off gas

treatment
Analyzer 

Sample

preparation

Sample

transportation
Sampling

Process, stack,

duct, tank, …

The complete CEMS need to be engineered by an experienced supplier
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Maintenance strategies
the right choice will save money

CEMS condition  monitoring reduce down-time and increase economics

Types of maintenance

65% corrective

• Occurs after the problem

 Influence on operation, plant, 

environment, staff, downtimes

30% preventive

• According to schedule, whether 

nessecary or not 

 Influence on availability

(60% unnessecary)

5% predictive

 Ideal



The solution
Asset Management
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Condition monitoring

•ABB analyzer, e.g. calibration status

•Sample Handling System, e.g. loss of flow, temp. 

deviations

•3rd party sensors via internal ABB PLC

Remotly interact with CEMS 

•Check CEMS status

•View data, e.g. pollutants and other parameters

•Configure analyzer, e.g. range switching, validations, 

etc.

•View trends, etc.

Maintenance and troubleshooting

•Analyze logs for calibration / status messages

•View temperatures, flows and pressure parameters

•Actuate calibration cell, e.g. for validations

Monitor 

Sample Handling 

System 

Monitor 3rd party

sensors, e.g. dust, 

shelter temp, 

integration over I/O‘s

Monitor 

analyzers

HMI software

to remotely

interact with

CEMS

Transfer 

messages via 

e-mail or SMS

System

controller

Manage complete

CEMS with Asset 

Managment

software

Ethernet
Monitors 

condensate

vessel
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The solution
New technologies for service

QR code can reduce down time

Troubleshooting

Conventional

•Telephone troubleshooting

Smart support by dynamic QR code

•read code from your analyzers display 

with smartphone or tablet

•send information to local support center 

for fast support

•High simplicity: standardized, platform-

independent

•Increased availability: case-specific 

information and individual support

Hmm …? 

Where can

I find …
Look for

…



Considerations when selecting a CEMS
Summary
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Issues Solutions

• Standardized documentation for operation & 

inspection manuals, technical drawings, etc. are 

available from the 1st day of ordering

• Standardized solutions 

require a one-time training only

• Condition monitoring is built-into the CEMS

• Asset Management software - dedicated for 

maintenance staff - allows for global remote 

maintenance on standard Ethernet

• Dynamic QR code optimizes the time for diagnosis

• Calibration cells are a surrogate for test gases

• Calibration cells avoid handling with toxic test gases

• Availability of documentation

• Training efforts

• Availability of CEMS

• OPEX cost

• Safety issues

• Supplier Services



Thank You!
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