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Who are CBISS?Who are CBISS?

• We are an ISO 9001 accredited engineering
NORTHERN OFFICE

We are an ISO 9001 accredited engineering 
company based in the North West of England.

• We specialise in Emissions monitoring and gas

HIRE OFFICE

• We specialise in Emissions monitoring and gas 
analysis

• We employ over 50 people and have offices• We employ over 50 people and have offices 
across the UK

HEAD OFFICE

SOUTHERN OFFICE



Why do we have CEMS ? Why do we have CEMS ? 

• Environmental - Green and clean !

P i i i !• Process optimisation !

• IN THE MAJORITY OF CASES ITS DUE TO LEGISLATION

• Waste Incineration Directive (WID)

• Large Combustion Plant Directive (LCPD)Large Combustion Plant Directive (LCPD)

• IPPC/IPC



MCERTs MCERTs 

Working under either WID or LCPD your 

MCERTs MCERTs 

permit/licence will ask for MCERTs or 
TUV approval

The certified range must be a minimum of 
1.5 Times the ELV for WID or 2.5 Times for 
LCPDLCPD

E.g.: HCL 0 – 15mg/m3 on an daily 
ELV f 10mg/m3ELV of 10mg/m3



F WID li ti th VOC

Heated FID Heated FID –– EN12619EN12619

• For WID applications the VOC 
measurement must utilise a Heated 
FID instrument.
Thi i t b MCERT/TUV• This again must be MCERT/TUV 
approved and the relevant 
certification range for 1.5 times ELV
M t it /li ill k f• Most permits/licenses will ask for 
compliance with EN12619 which 
requires the measurement to be 
hot/wethot/wet

• Currently only heated FID’s have 
met this standard

• Burners placed in a heated furnace, 
up to 190°C allowing measurement 
of high concentrations of heavy 
h d bhydrocarbons



Duplex SystemsDuplex Systems



• External O2 to offer full redundancy without 
Duplex SystemsDuplex Systems

the requirement to switch the whole system
• Particulate compliant with EN13284
• Sample extraction probe/conditioning unit

O2

Sample extraction probe/conditioning unit
• Integrated Temperature, Pressure & Flow
• Heated FID for VOC’s

Dust

• Live data comparison between duty & 
standby system on C-DAS SEC BOX

H t d FIDHeated FID

PCPC

Live Duty 
& 

MIRFT

GRAPHITE

MIRFT

GRAPHITE

Standby Data



MIRMIR--FT Example Duplex SystemFT Example Duplex System

CDAS SOFTWARE

Particulate

Oxygen
Particulate

Oxygen

HOFI OHOFI 
BOX

PC

HOFI 
BOX

PCPC

MIR FT-IR

Graphite 52M                      

MIR FT-IR

Graphite 52M                      

MIR FT-IR

Graphite 52M                      



Duplex Screen ShotDuplex Screen Shot



Data Acquisition & ReportingData Acquisition & Reporting



CC--DAS Data Acquisition SoftwareDAS Data Acquisition Software
• Corrects values for flow pressure temperature

• Reports mass emissions

Corrects values for flow, pressure, temperature

• Allows for plant run time

• Generates alarms 

• 8 years  100+licenses

• Combustion, boilers, incineration, chemical, Cement, etc



Information Grids (configurable)Information Grids (configurable)



OnOn--Line TrendsLine Trends



Corrections and ReCorrections and Re--transmissionstransmissions
Scaling

Other inputs
Scaling 
Factors

Alarms inputs
Analogue 
outputs



Reporting SoftwareReporting Software

• Off-line Reporting Software

U d il l fil• Uses daily log files

• Produces monthly, quarterly etc. reports

• Easy to use calendar

• Haz waste variation displays

• Customised reports available

• Supported in the UK & Ireland



Daily Software ReportsDaily Software Reports

• Daily Log of Raw data
• Shift Reports

Daily Log of Raw data

• User defined text “incinerator 1”

• Daily Report• Daily Report
• On demand Report / Printout

• Print on Alarm• Print on Alarm

• IPPC Annexes



S i  & SS i  & SService & SupportService & Support
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S i  & SS i  & SService & SupportService & Support

24 hour 7 days per week cover

Direct engineer contact day or nightDirect engineer contact day or night 

14 person service team

11 Factory trained dedicated engineers11 Factory trained dedicated engineers

Remote system diagnostics through modem

Software & IT support for supplied equipmentSoftware & IT support for supplied equipment

Commissioning to relevant performance standards



C i i iC i i iCommissioningCommissioning

Full function check of complete system includingFull function check of complete system including
standard zero and span calibration of the analyser.

Verification of compliance to relevant 
performance standards.

NOX - ISO10849

CO,CO2 and O2 - ISO12039

SO2 - BS6069



EN 14181 EN 14181 –– The QAL’s The QAL’s 
Quality Assurance of Automated Measuring SystemsQuality Assurance of Automated Measuring Systems

“(QAL 1) to demonstrate that the AMS is suitable for the intended purpose (Q ) o de o s a e a e S s su ab e o e e ded pu pose
before installation, by meeting required performance standards and the 

uncertainty budgets specified in the EU directives;”

“(QAL 2) to calibrate the AMS and determine the variability of the measured 
values obtained by it; so as to demonstrate the suitability of the AMS for its 

application following installation;”application, following installation;

“(QAL 3) to maintain and demonstrate the required quality of the measurement 
lt d i th l ti f th AMS b h ki th t th dresults during the normal operation of the AMS, by checking that the zero and 

span characteristics are consistent with those determined during QAL 1;”



EN 14181 EN 14181 –– QAL 1 QAL 1 
Quality Assurance of Automated Measuring SystemsQuality Assurance of Automated Measuring Systems

“(QAL 1) to demonstrate that the AMS is suitable for the intended purpose 
before installation, by meeting required performance standards and the 

uncertainty budgets specified in the EU directives;”



EN 14181 EN 14181 –– QAL 1 QAL 1 



EN 14181 EN 14181 –– QAL 1 QAL 1 



EN 14181 EN 14181 –– QAL 2 QAL 2 
Quality Assurance of Automated Measuring SystemsQuality Assurance of Automated Measuring Systems

“(QAL 2) to calibrate the AMS and determine the variability of the measured 
values obtained by it; so as to demonstrate the suitability of the AMS for its 

application, following installation;”



I t t C d t St d d

EN 14181 EN 14181 –– QAL 2 QAL 2 

• Instrument Compared to Standard 
Reference Method (SRM) in a 
Parallel Test.

• Results From Two Instruments 
Compared and Linear Calibration 
Function GeneratedFunction Generated

• All Data from the AMS is now 
Calibrated in Software AgainstCalibrated in Software Against 
This Function.

• Range of Data used to Generate 
Function Provides Valid 
Instrument Range. Emissions 
Should Remain Within This Range g
or New QAL 2 Performed.



Traditionally Traditionally 

• End users would usually have existing relationships 
with stack testing houses

• The same companies who carry out periodic testing 
would be approached for the QAL 2 test

Sit ifi i i ti t i f t t d• Site specific experience, existing account info, trusted 
engineers & fully inducted etc

A l th h th t tifi ti f• As long as the company has the correct certification of 
personnel, equipment and procedure then, this option 
is not always a bad one.y



It may seen sensible for an operator to Order a AMS systems 

The Danger Of Separation The Danger Of Separation 
y p y

from a AMS supplier, and order a Stack test from a Stack 
tester.

This can and has caused problems in the past egThis can and has caused problems in the past eg

• Results From Stack test compared to wrong data

• Results from stack tests not corrected in the same way asResults from stack tests not corrected in the same way as 
CEMS , (moisture O2 etc)

• Analyser (s) offline/in fault for part of tests

• Analyser Calibration / zero ref not adjusted

• Test carried out when analyser is due for calibration / service

• Usually results in tests having to be repeated at a cost  and 
contractual disputes



AMS Provider Involved In QAL 2 AMS Provider Involved In QAL 2 

Due to our previous experience with stack testing we 
recommend to our customers that we are involved in all 
QAL 2 testing.

The majority of systems we are installing today include the 
QAL 2 t t f l A l CBISSQAL 2 test as our scope of supply. As an example CBISS 
hired an qualified Test House to do this work with our 
assistance.

On reviewing the Standard we found that it was essential 
that the Stack tester and CBISS understood the standard, 
and the AMS equipmentand the AMS equipment.



Working Relationship Working Relationship 

• Initial meeting to discuss Standard and equipment 
tests

• Produce test document specific to equipment and 
site

• Stack tester is trained to be able to view analyserStack tester is trained to be able to view analyser 
error messages make simple analyser checks and 
be able to take data from AMS reporting software

CBISS f i & lib ti i it it• CBISS perform service & calibration visit on site 
prior to Stack tests

• CBISS engineer & Stack tester visit site for first day g y
of testing

• Report completed and passed to customer.

Usually results in tests not repeated.



QAL 2 Report QAL 2 Report 

• Once the tests have taken 
place and the successful 

t h b i d threport has been issued, the 
data is utilised by the 
software packagesoftware package

• The AMS must be calibrated 
to the SRM results

• Various software packages 
are available with an 
additional upgrade specifically 
for the EN14181 standard



Example QAL 2 software Example QAL 2 software 



EN 14181 EN 14181 –– QAL 3 QAL 3 
Quality Assurance of Automated Measuring SystemsQuality Assurance of Automated Measuring Systems

“(QAL 3) to maintain and demonstrate the required quality of the measurement 
results during the normal operation of the AMS, by checking that the zero and 

span characteristics are consistent with those determined during QAL 1;”

This is the end users responsibility to carry these tests out 



EN 14181 EN 14181 –– QAL 3 QAL 3 

• Regular zero and span check to ensure equipment 

continues to meet the uncertainty specificationcontinues to meet the uncertainty specification.

• Results of these measurements need to be recorded.

• Analysis of the all recent recorded results must be 

performedperformed.

• If necessary actions must be taken if results of analysis 

show problems with performance of the monitoring system.



EN14181 EN14181 -- Analysis of ResultsAnalysis of Results

• EN 14181 QAL 3 allows for two methods of analysing 
results.

• Shewhart Chart

• CUSUM

• A report will be generated upon completion of the QAL 
3 calibration and any problems arising should be 
clearly noted on the report.

• Possible to recreate old reports as well as viewing 
results of the calibration.



EN 14181 EN 14181 –– QAL 3 QAL 3 

Manual QAL 3 procedure would consist of:

Injecting each calibration gas either to the probe or analyser

Logging of the data either manually or from the software packageogg g o t e data e t e a ua y o o t e so t a e pac age

Comparing of the data against the relevant calibration gas values

Calculate Shewhart/CUSUM control charts

QAL 3 reportQAL 3 report



QAL 3 Calibration checksQAL 3 Calibration checks



Example of a CUSUM ReportExample of a CUSUM Report

Weekly QAL 3 Report 
Gosford Incinerator

CUSUM Chart for CO : Analyser MIR9000 
Report Generated 10th January 2005 Keep it simple
Report for Data from 2/9/04 to 5/1/05

Keep the level of input from the 
operators to a minimum

Summary of Analysis

The easiest way to control and 
comply with EN14181 is through Summary of Analysis

Sams = 0.789

Drift

S 2 850 S 2 850 2 249 OK

co p y t 8 s t oug
software

St > 2.850 Sams : 2.850 > 2.249 OK
St > 0.501 Sams : 0.254 > 0.395 OK

Precision

St > 6.900 Sams : 3.900 > 5.444 OKt ams 
St > 1.850 Sams : 1.150 > 1.460 OK



• When a QAL 2 is completed the AMS should be QAL 3 “ready”.
EN 14181 EN 14181 –– QAL 3 QAL 3 

• Analysers need to carry out calibration checks against span gas and zero 
readings at regular intervals.

R lt f th t d t b d d• Results of these measurements need to be recorded.

• Analysis of all recently recorded results must be performed.

IR analyser 

Cal Gas BOX

FID AnalyserQAL 3 REPORTS
Cusum or Shewhart Data logging & Control of

Gas injectionGas injection



EN 14181 EN 14181 –– AST AST 

• AST - Annual Surveillance Test used to ensure QAL 2 

calibration function is maintained. Consists of 

alignment/cleaning of sampling system leak test zero/spanalignment/cleaning of sampling system, leak test, zero/span, 

linearity, response time, interference check plus 5 parallel 

measurements spread evenly over one day, checking 

documentation and records followed by issuing of a report



SummarySummary
• Find out all of your stack conditions - temp moisture• Find out all of your stack conditions - temp, moisture, 

flow, particulate….
• Select the best technique for your environment – In-situ, q y

Extractive….
• Compliant with relevant standards – WID, LCPD, 

MCERTSMCERTS…
• Select a company who have the backup for all 

integrated productsintegrated products 
• Select a software package which is flexible 
• Turnkey contract from design to commissioningy g g
• Remote diagnostics if possible
• Duplex systems - Justifiable?


