
CEMS FOR COAL FIRED POWER STATIONS 

DEVICE CALIBRATION AND MAINTENANCE

Deborah Padwater – Strategic Industry Manager 

Corporate Solution Center – Process Automation

March 2016 



2Deborah Padwater | CEMS Calibration & Maintenance |  New Delhi, IndiaMarch 2016

CONTENT

� Regulatory requirements from a European perspective (CEMS)

▸ Certification of CEMS according to EN 15267-3

� Where to install the CEMS ? 

� EN 14181 Calibration and suitability test procedures (QAL2)

▸ What is the QAL System

▸ Elements of a QAL 2 Certification

▸ Calibration  

� CEMS Maintenance requirements and annual survellance (QAL3 and AST)

▸ Benefits of reduced maintenance and reduced calibration frequencies

� Framework for India

Overview of different analyzer designs 

CONTINUOUS CEMS FOR THE POWER INDUSTRY



3

EMISSION LIMITS – EUROPE ACCORDING TO 2010_75_EU

CONTINUOUS EMISSIONS MEASUREMENT

Emission limits for Large Combustion Plants fired with solid fuels, reference value = 6% O2

IED 2011 Plant size and fuel Limit value according to 

IED 2011 older plants 4) 

[mg/m
3
]

Limit value according to 

IED 2011 new plants 5) 

[mg/m
3
]

SO2

25 - 50 MW in development

50 - 100 MW all others 400 400

Bio mass 200 200

Torf 300 300

100 - 300 MW all others 250 200

Bio mass 200 200

Torf 300 300

> 300 MW all others 200 150

Fluidized bed 200 200

NO2

25 - 50 MW in development

50 - 100 MW all others 300 300

Lignite coal 450 400

Bio mass, Torf 300 250

100 - 300 MW all others 200 200

Bio mass, Torf 250 200

> 300 MW all others 200 150

Lignite coal 200 200

Dust

25 - 50 MW in development

50 - 100 MW 30 20

100 - 300 MW all others 25 20

Bio mass, Torf 20

> 300 MW all others 20 10

Bio mass, Torf not classified 20

CO > 50 MW no limits for CO 
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� Certification of CEM‘s systems in Europe according to EN15267:

▸ EN15267 – 1: General remarks

▸ EN15267 – 2: Initial assessment of the AMS manufacturer‘s quality management

system and post certification surveillance of the manufacturing process

― All technical changes to the device have to be monitored and will be reviewed by the testing institute

▸ EN15267 – 3: Performance criteria und test procedures

― Laboratory test (cross sensitivity, linearity, measuring uncertainty,…)

― Field test (availability, calibration function, reproducability, maintenance interval,….)

― For overall certification: Field test at 3 types of plants necessary! 

(waste incinerator, power plant, cement plant)

� Quality assurance of the AMS according to EN14181

▸ QAL1: Type approval for general applicability

▸ QAL2: Function control and inital calibration at plant

▸ QAL3: Ongoing quality assurance control within maintenance interval

▸ AST: Annual surveillance test

LEGISLATION EUROPE

CONTINOUS EMISSION MONITORING

March 2016 Deborah Padwater | CEMS Calibration & Maintenance |  New Delhi, India



5

LEGISLATION EUROPE

CONTINUOUS EMISSION MONITORING

http://qal1.de
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LEGISLATION EUROPE

CONTINUOUS EMISSION MONITORING

http://qal1.de
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GUIDE TO CHOOSING A CEM SOLUTION

▸ Measuring location

▸ Analyzer mounting position

▸ Calibration ports on the stack?

▸ Platform availability?

▸ Wall thickness of stack?

▸ Double- or single-walled stack?

▸ Coated or not coated stack?

▸ Stack material?

▸ Insulation thickness?

▸ Power supply?

▸ Signal distribution?

▸ Instrument air availability?
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Determine the process parameters, Mounting location, measuring ranges
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Gas Sampling 

System

PM or Opacity FLOW

Calibration Ports

▸ Typically DN 125 mm

▸ for gravimetric comparison

measurement (number of calibration 

ports are depending on the stack 

diameter)

Gas Temperature

Pabs

Gas Sampling System

for  Mercury

FLOW PM or Opacity 

Non-Homogeneous flow profile

0

5

1 0

1 5

2 0

2 5

3 0

3 5

-3 , 5 - 3 - 2 , 5 -2 - 1 , 5 - 1 - 0 , 5 0 0 , 5 1 1 , 5 2 2 , 5 3 3 , 5

Determine the process parameters, Mounting location, measuring ranges

GUIDE TO CHOOSING A CEM SOLUTION
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Mounting location indoor or outdoor? e.g. shelter, sunroof 

GUIDE TO CHOOSING A CEM SOLUTION

Consider the ambient situation
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: Overview on the QAL “EN14181” systematic

QAL1 QAL2
QAL 3

AST

AMS

Certification

According to 

EN 15267-3

Calibration

Purchase

Installation

On-going

Quality Assurance

Zero and Span 

Time

Linearity Check

Calibration Check

1 Year

Guideline EN 14181
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�

EN 14181  QAL 2 CERTIFICATION

CONTINUOUS EMISSION MONITORING
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�

EN 14181 FUNCTIONAL TEST

CONTINUOUS EMISSION MONITORING
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�

EN 14181 PARALLEL MEASUREMENTS AND GENERATION OF CALIBRATION

FUNCTION

CONTINUOUS EMISSION MONITORING
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�

EN 14181 MEASURING CALIBRATION

CONTINUOUS EMISSION MONITORING
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At least 15 measurements at different 

operating conditions (full load, half load)

CALIBRATION – GRAVIMETRIC METHOD

mg/m³

Standard Gravimetric

measuring system

AMS

mA

mg/m³

mA

Concentration = cc2 · mA² + cc1 · mA + cc0

Calculation of a regression function (quadratic or linear formula)

Implementation into the dust monitor or in a emission measurement computer
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: Overview on the QAL “EN14181” systematic

QAL1 QAL2
QAL 3

AST

AMS

Certification

According to 

EN 15267-3

Calibration

Purchase

Installation

On-going

Quality Assurance

Zero and Span 

Time

Linearity Check

Calibration Check

1 Year

Guideline EN 14181
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Maintenance intervals

▸ The maintenance interval shall be derived from the shortest interval between the requisite 

maintenance work operations. This also includes manual zero and span point checks.

▸ The maintenance interval is important for QAL3 according to EN 14181: 

― It defines the time span between QAL3 readings

Maximum allowable maintenance intervals

Field test duration Maximum allowable maintenance interval

3 months 1 month

6 months 3 months

12 months 6 months

24 months 12 months

EN 15267 - Performance criteria and test procedures 

CEMS MAINTENANCE (QAL3)
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▸ Training for maintenance staff 

▸ Training on different Level

CEMS MAINTENANCE

Ensure support resources for the CEMS
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Target: System availability > 95%

Support requirements:

▸ full support (engineering, installation, commissioning and start -up)

▸ availability of consumables on-site

▸ availability of critical spare parts from stock (local supplier organization)

▸ QAL3 zero and span without test gases

▸ training

▸ maintenance concept (e.g. Remote access)

Ensure support resources for the CEMS

CEMS MAINTENANCE
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GM32:  DRIFT CHECK W/O TEST GAS

:    Reference cycle: 

The regualar drift test is done 

automatically without test gas

• No cost for test gas and 

logistics

• No risk of wrong use

• Excellent stability proven at 

TUV test



SICK REMOTE SERVICE PLATFORM INFRASTRUCTURE
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DMZ

Meeting Point Server

Customer

Integrator

1

.

Centerpiece is the SICK Meeting 

Point Server. It serves as the operator

2

.

By means of the SICK Meeting Point 

Router customers can request with 

„OneClick“ the support  from SICK 

Remote Service Center

Remote Service Center
Customer
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CEMS MAINTENANCE

Ensure support resources for the CEMS



23

CEMS MAINTENANCE

Ensure support resources for the CEMS
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What are the most suitable CEMS measurement technologies for the required task? 

Extractive

COLD DRY

Extractive

Hot WET

In-situ, 

flow

In-situ,

cross-duct or

probe

Technologies

Framework for CEMS in India

CEMS Technology Benchmarking



CEMS Technology Benchmarking

+
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Framework for CEMS in India
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Selection of technology depends on the CEMS- and application requirements, e.g.

▸ Local regulation requirements

▸ Gas conditions (gas matrix, gas “wet” or “dry”?)

▸ Certification of Analyzer by a third party

▸ Reliability of the Analyzer according to gas conditions

▸ Measurement task

▸ Maintenance frequency and availability of support personnel

Each solution is also dependant on investment in comparison with operational costs

Local regulation and engineering and consultancy.

Summary

Framework for CEMS in India
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