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1  INTRODUCTION  

 

This manual guides the operator through the use of CEMQual, a module of CEMSuite that enables 

the operator to make all the calculations, graphs  and reports required by the European Standard 
EN 14181 ï QAL3. 

 
In writing this software and manual, we have used the standard itself, the Environment Agency 

Technical Guidance Note (TGN) M20, and CEN/TC 264 ï Guidance on the application of EN14181.  

  

1.1 WHAT IS EN14181? 

 

EN14181 is a European standard that was written to formalise the methods for assessing the 
quality of the measurements of stationary source emissions. There are three major parts of this 

standard: 

 

1. QAL1; Quality during manufacture.  

2. QAL2; Quality after initial installation.  
3. QAL3; Routine, ongoing quality of the measurements.  

 

QAL1 and QAL2 are usually outside of the plant operatorsô scope, and Envirosoft have only 

concentrated on the QAL3 part of the standard ï the ongoing assessment of the quality of these 

measurements. This is the most onerous part of the standard to assess as it is ongoing and 
requires the entry of data from the installed CEMS so that errors in drift and precision may be 

assessed. An extract from this standard is below:  

 
ñQAL 3 is a procedure to check drift and precision to demonstrate that the AMS is in control dur-
ing its operation so that it continues to function within the required specifications for uncertainty. 
This is achieved by conducting periodic zero and span checks of the AMS - based on those used 
in the procedure for zero and span repeatability tes ts according to EN ISO 14956 - and then 
evaluating the results obtained using control charts. Zero and span adjustments or maintenance 
of the AMS, may be necessary depending on the results of this evaluation.ò 

 

QAL3 requires that both the drift and precisi on of measurements are checked using control 

charts. There are many interpretations of how the drift should be checked ï CUSUM, EWMA, 
SHEWHART etc, but only one example of testing for precision, and this is another CUSUM type 

check. The mathematics behind these checks are detailed within this manual. 
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1.2 MATHEMATICAL CALCULATION 

 

All the mathematical formulae and calculations used within CEMQual are taken from:- 

 

A) BS EN 14181 - Stationary source emissions - Quality assurance of automated measuring 
systems. 

 
B) TGN M20 - Selection, installation, calibration and quality assurance of continuous emission 

monitoring systems (For the application of BS EN 14181 and BS EN 13284-2) published by the 
Environment Agency. 

 

C) STATIONARY SOURCE EMISSIONS ï GUIDANCE ON THE APPLICATION OF EN14181:2004, 
Cen/tc 264/WG 9N, dated 2008 ï 12. 
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2  SOFTWARE OPERATION  

2.1 SOFTWARE INSTALLATION 

The software is provided on CD-Rom. From Windows explorer, or óMy Computerô, select the 

relevant drive and run the óSetupô program. 

 
Note: If the CD drive has been set for ñAuto insert notificationò, the installation should stat 

automatically. 
 

Once started, follow the instructions on the screen.  
The installation program creates files and directories, and provides a shortcut to start the 

program from the Windows Star t button.  

 
Note: to install and set -up the database engine, the program must be installed in this manner; it 

cannot be simply copied from one computer to another.  
 

The software may be supplied with a USB ñDongleò and will not function without it being pres ent 

in a USB socket. To install the dongle drivers, use Windows Explorer to locate a sub-directory on 
the CD-Rom called ñDongle Driverò and open up this sub-directory. Double click on the file called 

setupdrv.exe and this will install the dongle drivers. T he CEMQual program will now operate 
normally. 
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2.2 STARTING THE PROGRAM 

 
Start the program by ódouble-clickingô the mouse on the CEMQual icon; which 

should now reside on the PC desktop. Alternatively, it can also be started by 

pressing the Windows start button, selecting all programs, Envirosoft, and 
CEMQual. 

 

After the program is started, a ótabbed notebookô style program provides access to the QAL3 

analysis and the configuration pages. 

 

 
 

On start up, QAL3 data for the first measurand will be displayed as either as a spreadsheet style 
data grid or as a control chart.  

 

A quick start guide is now described that should allow the operator to display the QAL3 data 
immediately. 
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2.3 QUICK START GUIDE 

 
The program may be used to display the QAL3 data over a selected time period, for any 

appropriate measurement on the CEMSuite system. After it has been configured (see page 22) it  

is a simple matter to access the QAL3 data, and a step by step list follows:  

1. Select the required group (normally analysis point) by clicking the drop down 

menu, as indicated by 1 in the image below.  
2. Once you have selected the group, a list  of measurands is generated for that 

particular group within the drop down menu to the right . Choose the required 
measurand as shown by 2 in the image below. 

3. Now select the time period over which to view the results for, as shown by 3 in 

the image below; period is expressed in days. Alternatively, enter the start and 
end dates for analysis manually, 4 below. 

4. To use a manual search, select the óstartô and óendô dates, as shown by number 
4 in the image below, then click the radio button óAs setô circled by 4A 

5. Data for either the span or zero analysis may be selected by pressing the 

labelled radio buttons. 
 

CEMQual will now recall the stored QAL3 and it will appear automatically in the grid area, along 
with the date/ time, gas bottle ID, and the calculated EN14 181 parameters. (If selected, it will 

appear as a chart). 
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2.4  CHART OPTIONS 

 
After start up, the program willa access the current QAL3 data set for the first measurand and 

display it as a Shewhart chart ï discussed later. The data is also available to view in different ways 

by simple mouse operations, thes are described in this first section. 

(The factors shown here are used to determine limits for Drift and Precision.  More information can be 
found in cusum drift Calculation details starting on page 37) 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
CUSUM Drift  ï  A CUSUM chart for drift analysis as      

   described in EN14181. 
 

CUSUM Precision  ï   A CUSUM chart for a check on the  

   precision of the measurement ï see  
   EN14181. 

 
SHEWHART  ï   A Shewhart chart as descirbed in M20. 

 

EWMA  ï   An Exponentially Weighted Moving  
   Average chart as described in CEN/TC  

   264/WG 

 
 
 
 

 
 

 

 
 

 
 

These spreadsheet and chart features are now described in more detail. They may be accessed 
quickly by checking the appropriate box or by individual selection from the top of the chart area  ï 

see page 15. 

  

Chart appearance options  ï 
see also page 50 . 

Scales for the charts . Will default to as 

set in QAL3 parameters ï page 24  

Select the graph type required for 
viewing/ printing  

Graph or spreadsheet display  

Show or hide comments  
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2.5 CUSUM DRIFT 

 

With CUSUM Drift selected, clicking on the óGraphô radio button, circled below will bring up a chart 

similar to the one shown here. Both positive and negative drift  are displayed, along with the 

CUSUM drift limits. 

 

 
 

Looking at the example above, points have gradually declined past the negative drift  limit. Below 

is how this graph would look in s preadsheet format. Looking at points 4 and  5, they have 
declined below the drift limit as the text is high -lighted red within the ×Neg column.  
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2.6 CUSUM PRECISION 

 

Selecting CUSUM ï Precision will produce a chart similar to the one below.   

 
 

In this example, the 6th point has exceeded the Precision drift limit. These  figures are also seen 
on the spreadsheet in the SD column. 
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2.7 SHEWHART  

 
Selecting Shewhart will produce a chart similar to the  example below:

 

With Shewhart control charts, the operator has to analyse the chart to decide whether the AMS is 

still in control.  There are five parameters that have to be met to show control, and th ese are 

detailed in the Environment Agencies Technical Guidance Note TGN-M20, and are when: 

1. one or more data points are beyond one of the upper alarm limits;  

2. three consecutive data points are beyond one of the warning limits;  
3. four points among 5 consecutive ones are beyond +/ -  Sams; 

4. eight consecutive points are on the same side of the mean (NOTE: the CEMQual 

program only considers samples that are outside of 0.5 x Sams); 
5. six consecutive points are either increasing or decreasing. 

The warning limits are set at +/ - 2 x Sams, and the alarm limits at +/ - 3 x Sams. These are 
drawn on the chart as illustrated above, and are usually coloured in orange and red as seen here. 

These colours may be changed by the operator if required. 

Shewhart analysis is 
demonstrated by either a RED 

or GREEN bar for each sample  

Shewhart pass or 
failure information  


