Envirosoft Ltd
Markham Vale Environment Centre

Markham Vale
Derbyshire S44 5HY

Tel: 01246 240043
Fax: 01246 827563

sales@envirosoftltd.co.uk

CEMQual User Manual
Ver. 1.13

DOC IDUM13

7CERTS

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME
Certificate No: MC080130/02


mailto:sales@envirosoft-ltd.co.uk
http://www.siraenvironmental.com/UserDocs/mcerts/MC08013002.pdf

" Envirosoft

Software solutions for a complex environment

Blank

Page 2 of 71 DOC ID UM13



=

Software solutions for a complex environment

1 CONTENTS

22 1\ VI I 15 16 1 I 0 N 5
2.1 CEMQUAL ettt ettt ittt e e e e e e eaeebeeeeeeeeaabraeeaaaaaaass  eeesassbeeeeeeeeaaaarereaaaaaas eeees 5
2.2 THE CEMQUALPROGRAM......cttitteiatiiiiiiitaeaes teteesaaiibeeeeaessaabrrteaes  beeteeesaaasbeneeeeesaaarrrees  abreeeessssnnnnens 6

O e o TV T o O Y . PR c
HOH PR GKSYF GAOF. £k f.0dzE L 0. A2y e T
2.3 THE CEMQUALMANUAL. ....uttiiiiae ittt e e e e i eeeaaiibe et e e e s s st e e e e e aas teeeeaaatabeeeeaesaaanbrreeaees teeeesssssnnneeeens 7

3 SOFTWARE OPERATION ..oiiiiiiiiiiiiiii i vritiiies atiiiee s s etss s e e e seaiiin e e e es aaeeeesstnneeessssnnnaaaaens 8
3.1  COMPUTERREQUIREMENTS . ttuuuittieetettiittiuiiaaies teeeeesssinssnsaeseassesssnnins  srieeeeessessssssnnnneeeeeerees  srrsssseseeeeeens 8
3.2 INSTALLATION. ..t ttttteeteitttiiteaeeaaitis taasstbeeeeeesaaabbbreetesaaas £eassabseeeeeesaaabnbneeaeeaas  teeeessnnnnnneesessaansnneeeeens . 8

0DPHDOM{ . I - T O O A 1 0 W~ 30 AR (01]
3.3 ASSOCIATEDPROGRAMS .....uttiiiieaiiitiritieeaias teeeaaaibsaeeeaesaaababertaaes  eeeeeessaaasnrreeeessaaabreeees  bareeesesssnnnneees 10
Lo (1Y o>l e B T = T A 8 RPN M 11
ORI o TR = = @ Y B 3 OO M N

4 PROGRAM OPERATION ..ottt crvvitiiiies iteeeeeettiss e e e seatnn e ees teeeeeatineeesseennnaaaaaens 11
4.1  STARTINGTHE PROGRAM.......ccvtttiiiiiiieeeiiiiiis etiisieeeaeeeesaiataaaaaaaaes  teettssennaseeeaeeeensrnnass  teeeaeseessssnnnns 11
4.2 INITIAL SCREEN.....citttttuuuiiieieaetirtiiss ttiaeseeesessantinaaaaaaees  tetstsssnsteeeaeeesessnnntnaaes  teeeeeessssmnnnanseeeseeeennes 11

5 QUICK START GUIDE ... ettt rrriiies eatire e e e et e e e e enaa s .12
L0 R O 712§ T OO PP UP T UPPE P 13

POMPIM! {18 BN Tl ettt ettt ettt Mn
POMPA! {1 @ t NEOARAZY ettt ettt e e aesees M p
POM®BPE KS G KL NTD oottt ettt e sttt eae s M C
OO O < = PP PP PR UPPPTTRTN MYy
5.2 ANALYSEDATA. ...t ie ettt et e et rii oottt et e e e e e s bbb e et e e e aans eeeeaiabeeeeeeeeaaabarrraaaaaas teeeeeaabeeeeeeeeaaararreaaans 19
5.3 MANUALSELECTIONOF CHARTLINES ...ttt ettt es eette ettt ees eeeeeaesaaareneeeeeesaaneneeas .21
5.4  FINDING NEW QALS3DATAPOINTS ..etttttttititteeaaaaaaaaaeees aiutuinteterereeeseereeeerees teeeeeaeaesesasesaaaaaaaaaaaaaas  eeeeees 22
5.5 PRINTING THE DATA ..ottt eettiiiis e e e e s ettt s e e s teeeeesestssan s e e e aaeeeesterns arieeeeeeeessnnsnnnnnns 23
5.6  LOADING ANDSAVING STOREDQALISBANALYSIS....ittiiititiiiiieeiieieiiiins iiisseeesserssssinsaaaaees  tevsrsnsnnnneeeasseees 24

6  CONFIGURATION o ittt ettt es eeettie e e et e et e e rtn e e aaeees 26

6.1 PASSWORDENTRY....tttuuiiiiieeeiiiiiitiiiaaes teeeeeteestnnuaaeaeaeeerernnts  tssssseeesessssssmsnnniereaeees  tesssssnnsneseeeeesessnnnns 26
COMPRMLISNI 2 NL.OL.S@S oMUt HC
COMPAY TAY SSNIOL.SBS L et HC

6.2  MEASURANDQALBPARAMETERS. .. uuttttiitiiiiiieiiitieiees  teeeesasaaaaaaaaaaaannnnnsnsnss  eeeeeeeeteeeeeaaaaaaaaaaaaaaaens  aossenes 29

6.3 QALBPARAMETERDETAILS . .uttutuiiiitiiettiiiiiiiiiiaees teetteeutstsnan s e e eaereerriess oasieeeessseesssmsnnnnneaateees  erresnnneeees 31

6.4  SAVING ANDCOPYINGTHE QALSPARAMETERS. .. .uutttteteeeieeeieeeiteeees  teeeeesasaaaaaaaaaaaaaannnsnsns  eeeereeeeeeeeeeeeeeees 33

6.5 ANOTEABOUTMEASUREMENTINITS ...ciiiiiiiiiiiiiiiiiieieiaiees teeeaaaaaeee e beraree teaeaaaaaaaaaaaaaaaaaaaaeaeanans .33

6.6  DETERMININGSPANAND ZERODELAYTIMES. ...ciiiiiiiiiiiiiiiiinieeeiiies aeviiiinnseseseseessissinaees aeeveesssnsnnnnneaesenes 34
COC DM! 2 5 F GF OB .Y LIS ettt op

6.7 CEMQUAL/ ENTALBL DATA ..coiiiiiiiiiie e eiiiitiees ettea e s ettt e e e e s st raes bbbeeeaaesaaaebeeeaaeaaaanraee abeeeeeeens 37

6.8  CALIBRATIONGAS/ REFERENCHEDATA ......uttiiitiiieiiiiieeiiies teeesiteeesabieeeasteeesantee teeessseeesansteeesanneeesanses ..38

7 MANUAL DATA ENTRY it ettt et reiin s teaetieeeata e e et aeaaaaae 39
7.1 SELECTINGIMEASURAND......ceiitiiiiiitiiiiaseeasies tevsssssssseeeseeesestsnsnaes  teaeeeessssssnnaeeeesseemmsnins  srreeeeeseeesssnnnns 40
7.2 SELECTINGSPANOR ZEROD.....cctiuuiiuiiiiieeeiatiiiiies iisiasesesseessssisnasaaasaes  tesstssssnsieeeseseemmmmmnes  teeereesssnnnn 40
7.3 ENTERINGQALISDATA. . .iiiiiiitititite et iiiiee tieete e e s s st e e e e s s saee oabbreeeeeesasebrereeeesaaaits tassnnreeeeeesannn 41

TOODM! [ 0 51 (S ALYIS et nm

TDOPESE A AZNB R ... L fZS et nm

TDO PWESNBY QS 2 Ll lZS ettt nm
T4 KEYFORBUTTONS. ...ciiiiiiiittiiie e e e iiitiiis attireeteeesa et e e s s s airee oaasbeneeeesssaasbbreeteesaaans tesasneneeeessaannnnees 42
7.5  MANUALAND AUTOMATICDATA ENTRY. ..cciiiiiitiiiiie et iiiiiiits teieeee e e st e e e e s sasiiree annereeeeessannnreeeeeesannnes .42

Page 3 of 71 DOC ID UM13



Software solutions for a complex environment

8 CONTROL CHART INFORM ATION .oiiitiiii it ieeiis eetee e eiie s ein s eanee avveeeneesnees 44
8.1 CUSUNDRIFT CHARTDETAILS. ...ttt e ettt ee e e ettt teeeeatie e e st e e s eab e eseess aeresteeeeretsseesrrsaaeesrrnn  eereraes 44
8.2 CUSUNDRIFT PASS/ FAIL CRITERIA....uuuieiitteieeiieeeeiiiies teaaeeeeettsesesstesesestaes tetaseesssstsesssraeeersranes .45
8.3 CUSUMPRECISIONCHARTDETAILS. ..ttt ieivtte e ee it e e reiies eetiaeeesesasessesaeeesstaaaes eabaessessnsesssnneeersrannes ....46
8.4  CUSUMPRECISIONPASS/ FAIL CRITERIA .....ciiieitttiiieeieeeieiiiiss ariesseeessssssssssisesesees  tersssssssssseessssesssrans 47
8.5 SHEWHARTCHART DETALLS . ettt iet et ee i ee s etaieetiiesatessteeesaerstaees eatbatestaseranestsneestniersnes  beeresseessnes 48
8.6 SHEWHARTCHARTPASS/ FAIL CRITERIA ... ccitiiieiiee et ieeitt aeeetete e e s et s e s sateeeaeets aearaaasessstaeeeerssasseeees 49
8.7 EVVMA CHARTDETAILS. .. ittt e et eeeitieies eeeeeeat e e seaa e e sesbaeees eressessaeesesseeeretsaeens  oeeeresssneesseranns 50
8.8 EWMAPASS/ FAIL CRITERIA .. .cittuiiiiiiteeeiieeieeit teeettteeeesetaeeeesetseeasets terestsssssstasesssstseerastes  aersseseeses 51
8.9 SPREADSHEETGRID NOTES. .. ittiiiiiiiiiiiiiiiitiies aeetieett ettt et e e steeeas reseaassstasestterteasteass  aetrersnesssnns 52

9 WHICH CHART SHOULD | USE / PRINT? oottt ies eee et e e e n e e ... 53

10 IGNORING ERRONEOUS R EADINGS ..o ettt e reeans 54

11 ADDING / DISPLAYING  COMMENTS ... e rreans 55

12 ADVANCED CONFIGURATIE ON oottt iieeeeeiiiies tevee et e e tre s enste e arvreaessneenees 57
12.1 (O N T = Wy B = i 1N 57
12.2 QAL3RECORDARCHIVING .....ciiiiiieieeieeeiiei s it ieis tttiiitseesteeeeeeeeeeeeeeeaees taeeessssssssssaaaaaaannnnnsnss  eeeeeeeeeeees 59
12.3 PRINTERSETTINGS . .cttiiii ittt iite ieeetie st et e et e e aaees eeebaeestateeteesteesttersts  beersbesessseessiesenns 61

13 VIDEO HELP oot s e areeaeeaeens 62

14 APPENDIX A T GLOSSARY OF TERMS ... ettt arens 63

15 APPENDIX B T EXTRACT FROM EN 1418 1 CALCULATIONS ..o e 64
15.1 C.4 CALCULATIONPROCEDURE .....uuiittiiiiiiiiiiieriiies tertieessieesstesstaesstaeestns  torersseesssesessieessnersrneess  sererens 64
15.2 C.5TESTFOR A DECREASHEDF PRECISION. ....uiiituiiitniiiiiieiiiiiits ettiersiesssnsesteessessiaees  aertisersnsessesesnseees 65
15.3 C.6 TESTFORDRIFT AND THE NEEDFOR ADJUSTMENT . ..uuiittniitiiieieiiiiesies erersneessssesneesnnsssnneess  aernrees 65

16 APPENDIX C i CONVERSION FACTORS FROM PPM TO MG/M3 DATA ..., 66

17 IN D E X e e e eeeeeeeaerae e 67
0 S 1, | T N = ...67
17.2  LIST OF FIGURES/ PICTURES ... ccitttiieiitiiieiiiieees e e ettt e e st e e e s et e ees ieeeseataeeeseta e e eestreeee  aeeereransns 68
17.3  LIST OF CHARTS/ TABLES.....cuuuiiiiitiieiiitiieeiits aeeeettieee e et e e s et e e eitts eeerttasessetseeeseatseserats  eretaeeeresrnnns 69

18 PROGRAM INFORMATION oottt ettt e e eeareneereaeereneens 70
18.1 VERSIONHISTORY ettt ettt eeieiies teaeeaeeeaera et eeaeransetaes  etsssssnsetnsenesensetaseneees  oeesssesnsensesnsesnees 70
18.2 TEST PROCEDURESJSEDIN TESTING ... civuiiitiiiiiiiiiiiiiiiies tevtiiessaiessneessieeesnierstes  ressraesssnsersneessneessniens 70
18.3 DEVELOPMENTENVIRONMENT. ...uitittiiieei et ieiieiies eeaeesessneraeeseesneeaeetees  hesenessnseresensssnsereeeneren  seesneees 70
18.4 MANUALREVISIONHISTORY.....c.cceitt ettt et et e ettt e e et e e e e et arereateeeeeetseeeeeereeeeee eeereranes 71
18.5 F AN = T Y7 S 7 71

Page 4 of 71 DOC ID UM13



CEMQual User Manaual1.13

" Envirosoft
14/12/11

Software solutions for a complex environment

2 INTRODUCTIO N

CEMQual is a PC based program, designed to operate under all practically all Windows
operating systems. Operation is performed by using simple mouse instructions.

CEMQual forms part of an Envirosoft Ltd suite of environmental programs .
Envirosoft Ltd environmental programs are:

CEMForm

Typical data analysis (normalization and averaging) to provide real time
and historical data analysis. Also acts as the interface to other data export
programs to provide outputs from processed data.

CEMPort

Specialist program to summerise emissions data into a format for
submission to the authorities or for internal housekeeping or analysis.

CEMQual

Specialist program to analyse and report drift and validity of analyser
calibration, based entirely upon the European standard EN14181. MCERTS
Certified.

WID Report

Specialist Waste Incineration Directive reporting program that provides the
data in a dedicated format suitable for submission to the authortites

LCPD

Specialist power Generation reporting program that provides the data in a
dedicated format suitable for submission to the authorities. Covers reports
required under the Large Combustion Plant Directive.

Figure 1 Envirosoft Ltd - Enviromental Programs
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2.2 THE CEMQUALPROGRAM

CEMQual, a module of CEMSuiteis a specialist program that enables operators to make all
the calculations, graphs and reports required to comply with the requirements of the
European Standard EN 141811 QALS3.

2.2.1 EN 14181

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

1 QAL1; Quality during manufacture.

1 QALZ2; Quality after initial installation.

1 QAL3; Routine, ongoing quality of the measurements.
1

QAL1 and QAL2 are wusually outside of the plant
concentrated on the QAL3 part of the standard i 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:

AQAL 3 /s a procedure to check dr AMSisinazentiol pr e c |
auring its operation so that it continues to function within the required specifications for u n-

certainty. 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 tests according to EN /SO

14956 - and then evaluating the results obtained using control charts. Zero and span adjus t-

ments or maintenance of the AMS, may be necessary deending on the results of this evalu a-
tion. o

QALS requires that both the drift and precision of measurements are checked using control
charts. There are many interpretations of how the drift should be checked i 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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2.2.2 MATHEMATICAL CALCUOAON

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 132842) published by
the Environment Agency.

C) STATIONARY SOURCE EMISSIONSSUIDANCE ON THE APPLICATION OF EN14181:2004,
CEN/TC264/WG 9N, dated 200871 12.

2.3 THE CEMQUALIMANUAL

This manual describes the operation and function of the CEMQual
program and explains how to use the program to display the
information as required.

In writing this software and manual, we have used the standard
itself, the Environment Agency Technical GuidanceNote (TGN)
M20, and CEN/TC 264i Guidance on the application of EN 14181.

For information concerning any of the other CEMSuite programs please refer to the relevant
documentation.
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3 SOFTWARE OPERATION

PC Requirements (minimum)

Processor: Pentium 4 or AMD Athlon equivalent

Speed: 500 MHz or better

Memory: 256 MB (DDR preferred)

Di splay: 1024x768 pixel resolution. 17
Hard disk: 20 GB

Modem: Required for support

Operating system: Windows 98/ME/NT/2000/XP/Vista/7

SRR

The software will operate on PCs with lesser specifications. However, some operators involve
lengthy calculations and the time taken to perform them may become tiresome.

The software is provided on CD-Rom. From Windowse x p|l or er, or 0 My
Computer 6, select the relevant dri ve an:i
Not e: | f the CD drive has been set for

should start automatically.

Once started follow the instructions on screen. The installation program creates files and
folders and provides a shortcut to start the program from the Windows Start button.

CEMSuite - InstallAware Wizard

Welcome to CEMSuite Setup

@ Collecting information Welcome to the InstallAware Wizard for CEMSuite Setup.
@ Preparing Installation
@ Installing

@ inalizing installation

®

InstallAware
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|l nstall ation continuedé

NOTE: Oncetheinstallat i on has compl et ed, the PCb6bs Borl and
be installed /updated. CEMSuite will start this process automatically.

Borland Database Engine Installation/Upgrade

The Borland Database Engine will be installed/upgraded in the following
directory:

‘ C:\Program Files\Common Files\Borland Shared'BDE Browse...

o]

Cancel I

Figure 3 Borland Database Engine

3.2.1 USB INSTALLATION

The software may be suppamnedwiwliit hnat L
it being present in a USB socket. To install the dongle drivers, use Windows
Explorer to locate a sub-directoryonthe CD-Rom cal |l ed &éDongl
open up this sub-directory. Double click on the file called setupdrv.exe and this

will install the dongle drivers. The CEMQual program will now operate normally.
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3.3 ASSOCIATED PROGRAMS

3.3.1 CEMSYNC
Envirosoftds program CEMSync s houandliveldataseth oper
from the DSU(s). This may be seen in the task bar as the following icon:
Figure 4 CEMSync Icon
The timing of the CEMSync program operations is:
1 Between 5 and 10 seconds past each minute: copy the short term live data set from
the DSU(s).
1 Between 10 and 25 seconds past each minute: process the above data.
1 At 20 past midnight, download the hi storic data for the previous day and completely
refresh the rolling 24 hour data set.
3.3.2 CEMSOCKET
Should there be more than one DSU on the CEMSu

CEMSocket should be in operation on the task bar; it has the following icon:

&

Figure 5 CEMSocket Icon
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4 PROGRAM OPERATION

Start the program by double clicking the left hand mouse button on the CEMQual
m icon; which should now reside on the PC desktop. Alternatively it can also be started

shertcutto | by pressing the Windows Start Button > Programs > Envirosoft > CEMQual
CemQUAL.exe

Figure 6 Desktop Shortcut to CEMQual

After the programhasbeenst art ed a O0t abbed notebookd styl e
QALS3 analysis and the configuration pages

) New Data Selection )
Screen Selection Tabs Measurand Selection

Q CEMQual E\@Wlﬂ

o Open manuall P Play video |

QAL3 analysis |Conﬁguration| Advanced] ManualWata Emryl

Display range s e Get data Select measurand Print / file operations |
Start [07/0972010 <] ¢ t-e0 & t-120 I} New data Test Data 1 NDX | Print all I B Load data | [H save JPEG] i
R Period End H  Bssat # abandon SRR & Gpan © Zero Print this | B savedata | 37 Saveas x| ‘
eport Perio
Drift factors |_INo. [Name Date  [Time vt [xt |dt [sPos  [sNea [Sp | \ LT H
hx/ Sams 285 1 Test 27/09/2010 11:59:89  80.0  80.0  0.00 0.00 0.00 0.00 il
P 0.501 2 Test 27/09/2010 12:05:04 80.0  80.0  0.00 0.00 0.00 0.00
Procidan factors 3 Test 27/09/2010 12:10:07 80.0  80.0  0.00 0.00 0.00 0.00
Ha o 00 4 Test 27/092010 12:15:13  80.0 800 000  0.00 000 000 Input and Output
o) e e 5 Test 27/09/2010 12:20:24  80.0  80.0 0.0 0.00 0.00 0.00 .
Sttt beuatiss 6 Test 27/09/2010 12:25:25  80.0  80.0  0.00 0.00 0.00 0.00 options
& s 7 Test 27/09/2010 12:30:31  80.0  80.0 0.0 0.00 0.00 0.00
2 i 8 Test 27/09/2010 12:35:02  80.0  80.0  0.00 0.00 0.00 0.00
G rap h / Analyse data | [~ Report

SpreadSheet \ Change reference value
Selection =000 4] __lAW"Y . Report Area

@ CUSUM - Drift
 CUSUM - Precision
 Shewhart

O EWMA

v Show comments

Redraw graph < Graphical Display Options

50 %4| Scale 1
50 24| Scale 2
v Join points

v Thick lines
v Draw points

Delete unchecked rows
Uncheck false readings

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

1. Select the required group by clicking the drop
down menu.

2. Once you have selected the group, a list of
measurands is generated for that particular group.

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 To use a manual
6endd6 dates t hen
circled by 4A.

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

Figure 8 Quick Start Flow

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 EN14181 parameters. (If
selected, it will appear as a chart).

QAL3 analysis lConﬁguration I Advanced] Manual Data Entry ]

Display range 3 T Get data Select measurand Print / file operations
Lt ) Y | ~ T— wq l & print al I B Load data I Save JPEG!

gotart [0s/09j2010 |
End D

O SR 5 z
e, # abandon , SRR DA To. & Span ¢ Zero || 3 Print this | BBsavedata | 3¢ saveas|

Mon Tue Wed Thu Fri Sat Sun

T, %2 = g
6 7 @€ 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30

= aToday: 05/01,/2011

Figure 9 Quick Start Screen
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5.1 CHARTS

After start up, the program will access the current QAL3 data set for the first measurand and
display it as a Shewhart chart i discussed later. The data is also available to view in
differentways 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)

Drift factors

hx/ Sams 2.85

ki/ Sams 0.501

Precision factors

hs/ Sams 6.90

ks/ Sams 1.85 Graph or Spreadsheet Display
Standard Deviation

S ams 230

Select the graph type required for
viewing / printing :

1Z] Analyse data I I~ Report

Change reference value

l 81.00 'ZI Apply l

& Graph 1 Spreadsheet
raph select

+ CUSUM - Drift

" CUSUM - Precision

" Shewhart

" EWMA

CUSUM Dirift i A CUSUM chart for
drift analysis as described in EN 14181.

CUSUM Precision 7 A CUSUM chart
for a check on the precision of the
measurementi See EN 14181.

A
Shewhart T A Shewhart chart as

described in M20.

EWMA i An Exponentially Weighted
Moving Average chart as described by
CEN/TC 264/.

v Show comments

Redraw graph I

200 % Scale 1

200 '& Scale 2

¥ Join points
v Thick lines
v Draw points

Show or Hide Comments

Scales for the charts. Will default to as
set in QAL3 Parameters

Delete unchecked rows

Chart A Opti
Uncheck false readings art Appearance LUptions

These spreadsheets and chart features are now described in more detail. They may be
accessed quickly by checking the appropriate box or by individual selection form the top of
the chart area.
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5.1.1 CUSUMDRIFT

With CUSUM Drifts el ect ed, <c¢clicking on the 6Graphd radi
chart similar to the one shown here. Both positive and negative drift are displayed, along
with the CUSUM drift limits.

Q CEMQual EEx

QAL3 analysis lcanﬁguration | Advanced ] Manual Data Entry ] @ open '“a““a'] Dl Play video I

Display range T e Get data Select measurand Print / file operations
Start Free Frono || _oinewdts ||| [TESEDEEET NOX ||| &pintal | Eficaddsta | [E save EG]

End € s set % abandon ||| cumment oata « Span © zero || BaPint this | Elsavedats | 3 save asxt |
Drift factors Ot ve Ot xe [t ot [ zPos

hi/ Sams 2.85 Scale 1 [¥]! 2Nea ] sp [t cusum [“]t orife limit Scale 2
kx/ Sams 0.501 2 [J2 precision limit [t ¥ +- 35ams [t ¥ +- 26ams [t ewma

.0
Precision factors CUSUM DRIFT FAILURE Test Data 1, NOx, SPAN DATA
hs/ Sams 6.90

ks/ Sams 1.85 20,0 45
Standard Deviation
S ams 2.50

15.0 40

i Rt Pass / Failure Information

Change reference value 10.0 35

8000 %] Apply LN
@ Graph " Spreadsheet St =0

raph select—————
& CUSUM - Drift —

o 0.0 ——— 2

" CUSUM - Precision
¢ Shewhart
" EWMA 5.0 20

v Show comments

Redraw graph 100 18

50 %] Scale 1
50 24 scale 2 120 1
v Join paints

v Thick lines 20,0 5
v Draw points

Delete unchecked rows -25.0 0

heck fal di Graph of 15 routine calibration results for Test Data 1, NOx: from 30/11/2007 to 30{11/2007
Uncheck false readings CUSUM chart check procedure for positive and negative drifts are shown with the recommended limit value

Figure 11 CUSUM Drift Chart

Looking at the example above, points have gradually declined past the negative drift limit.
Below is how this graph would look in spreadsheet format. Looking at points 13, 14 and 15,
they have declined below the drift limit as the textis high-l i ght ed red within t

column.

|N|:|. |Name |Date |Time |!.r t |x t ||:| t |EP|:|S |ENeu |S|:|
1 Tesk 1 E0f11/2007  13:39:00 a2 a0 2.00 0.75 0.00 0.00
2 Tesk 2 3001102007 13:39:00 79 a0 -1.00 0.00 0.00 0.00
3 Tesk 3 3001102007 13:39:00 a0 a0 0.00 0.00 0.00 0.00
4 Test 4 3001172007 13:39:00 T8 80 -2.00 0.00 o.75 0.00
=1 Test 5 3041172007 13:39:00 g2 a0 2.00 075 0.00 0.00
=} Test & 3041172007 13:39:00 79 a0 -1.00 0.00 0.00 0.00
7 Test 7 3001102007 13:39:00 a0 80 0.00 0.00 000 0.00
g Test & 301172007 13:39:00 79 a0 -1.00 0.00 0.00 0.00
Q Tesk 2 3001102007 13:39:00 T8 a0 -2.00 0.00 075 0.00
10 Test 10 01172007 13:39:00 80 80 0.00 0.00 0.00 0,00
11 Tesk 11 3001172007 13:39:00 i 80 -4.00 0.00 275 0.00
12 Tesk 12 3041172007 13:39:00 T7 a0 -3.00 0.00 4.50 0.00
Teskt 13 3001102007 13:39:00 Tb a0 -4.00 0.00 T.24 0.00
14 Test 14 3001102007 13:39:00 TE 80 -4.00 0.00 9.99 0.00
15 Test 15 301172007 13:39:00 Th a0 -5.00 0.00 13.74 0.00

Figure 12 CUSUM Drift Spreadsheet
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5.1.2 CUSUM PRECISION

Selecting CUSUMI Precisionwill produce a chart similar to the one below.

Q CEMQual @@@
QAL3 analysis IConﬁguration I Advanced I Manual Data Entry | @ open manuall Dl Play video |
Display range Get data Select measurand Print / file operations

Ct-30 -9 g i :
Start Ct-60 @ t-120 =i New data l |Test Data 1 NOx | Print all | Load data I Save JPEG'
End s set #% Abandon CRRENTDATA Span C'zero Print this | Savedats | 3 Save as XL |
Drift factors Ot ve [t xt ' bt Ot zPos
hi/ Sams 2.85 Scale 1 []! ZNea [¥]z sp [t cusum ]t Drift limit Scale 2
kx/ Sams 0.501 50,0 [V]2 precision limit [t ¥ +- 35ams [t ¥ +- 25ams [t ewma o
Precision factors CUSUM PRECISION FAILURE Test Data 1, NOx, SPAN DATA
hs/ Sams 6.90
ks/ Sams 1.85 40.0 90
Standard Deviation
S ams 2,50
=1 30.0 Pass / Failure Information | 80
Analyse data | | Report
Change reference value 20.0 70
20.00 ’Z, Apply
@ Graph ¢ Spreadsheet 100 60
raph select—————
- ;
0.0 50
 Shewhart Limit
" BWMA -10.0 40

v Show comments

Redraw graph 200 2

100 %] Scale 1

100 4] Scale 2 200 T
v Join points
v Thick lines 40,0 10

v Draw points

Delete unchecked rows 50,0 e f

% Graph of 15 routine calibration results for Test Data 1, NOx: from 01/01/2010 to 01/01/2010
Uncheck false readings CUSUM chart check procedure for precision shown with the recommended limit value

In this example, the 12" point has exceeded the Precisiondrift limit . These figures are also
seen on the spreadsheetin the Sy column.

|No. [Name |Date [Time  [vt =t |d t |zPos |zNea =T |
1 Tesk 01/01/2010 00:05:00 80 80 0.00 0.00 0.00 0.00
z Tesk 01/01/2010 00:10:00 a0 a0 0,00 0.00 0.00 0.00
3 Tesk 01/01/2010 00:15:00 85 80 5.00 3.75 0.00 0.94
4 Teskt 0170172010 00:20:00 g2 g0 2.00 4.50 0.00 0.00
5 Tesk 01/01/2010 00:25:00 80 80 0.a0 0.00 0.00 0.00
=] Test 01/01/2010 00:30:00 g0 g0 0.a0 0.00 0.00 0.00
7 Tesk 01/01/2010 00:35:00 82 80 2.00 075 0.00 0.00
g Tesk 01/01/2010 00:40:00 T8 80 -2.,00 0.00 075 0.00
9 Teskt 0170172010 00:45:00 80 g0 .00 0.00 0.00 0.00
10 Tesk 01/01/2010 00:50:00 Th B0 -5.00 0.00 3.75 0.94
11 Test 0170172010 00:55:00 85 80 5.00 3. 7o 0.00 39.386
12 Tesk 01/01/2010 01:00:00 T8 80 -2.00 0.00 075 5231
13 Test 01/01/2010 01:05:00 80 80 0.00 0.00 0.00 0.00
14 Tesk 01/01/2010 01:10:00 a0 a0 0,00 0.00 0.00 0.00
15 Tesk 01/01/2010 01:15:00 80 B0 0.00 0.00 0.00 0.00

Figure 13 CUSUM Precision Spreadsheet
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5.1.3 SHEWHART

Selecting Shewhartwill produce a chart similar to the example below:

Q CEMQual EEX

QAL3 analysis IConﬁguration | Advanced | Manual Data Entry | @ open ’“a““all Dl Play video |

Display range e ey Get data Select measurand Print / file operations

Start [08/09/2010 L.' Cbo60 Got-120 =i New data J ITest Data 1 NOx | Print all I Load data I Save JPEGI
End [05/01/2011 +] ¢ asset #4 Abandon CeRENThaTe & Span © zero || ZaPrint this | BEsavedata | ¢ saveasx|

Drift factors [t ve [t xe [t pt [Jt zPos
hi/ Sams 285 Scale 1 [J! =Nea [ sp []* cusum [t rift limit Scale 2

kx/ Sams 0.501 2.0 [J2 precision limit V]! ¥ +- 35ams V]! ¥ +-25ams [t ewma

Precision factors SHEWHART CHECK FAILURE Tt Daka 1’ N OX/ SPAN DATA
hs¢ Sams 6.90 4 out of 5 beyond Sams

ks/ Sams 1.85 20.0 45
Standard Deviation
S ams 2,50
= 130 Pass / Failure Information 10
Analyse data | [~ Report

Change reference value 10.0 35

50,00 'Z, Apply

@ Graph (" Spreadsheet 5.0 30
raph select————
¢ CUSUM - Drift
" CUSUM - Precision

0.0 25

-5.0 20

v Show comments

Redraw graph 00 15
50 ﬁ Scale 1 Shewhart analysis is demonstrated
=0t -15.0

4 scale 2 : by either a RED or GREEN bar for

v Join points .
¥ Thick lines - each data point.

¥ Draw points / \
SHEWHART ANALYSIS
Delete unchecked rows 5@ =W =W ® ® ® = = ® ®=m = = = =m =m0

h £ di Graph of 15 routine calibration results for Test Data 1, NOx: from 30{11/2007 to 30/11/2007
Uncheck false readings Shewhart chart check procedure shown with the recommended limit values, {number of samples for initial QAL3 =1 )

Figure 15 Shewhart Chart

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
these are detailed in the Environment Agencies Technical GuidanceNote TGN-M20, and are
when:

=

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 (Standard deviation
for the automated measurement system);

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 (NOTE: the CEMQual

program only considers samples that are outside of 0.5 x Sams.)

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.
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Shewhart continued...

On the Shewhart chart, each sample is checked for compliance with the 5 conditions above,
and then either a PASS or FAIL is indicated by either a GREEN or RED bar, as indicated on the
chart on the previous page. Holding the mouse over this bar will indicate the date and time

of the check and which of the conditions has been breached.

Any point outside the limits automatically requires action, and is highlighted within the
spreadsheet grid by both the check measurement and the reference measurement (xt and yt)
being coloured RED; if all of these above conditions are met, the numbers are coloured in
GREY. This can be seen on the example of the grid below.

|N|:|. |Name |Date |Time [v £ |x t ||:| t |EPus |ENeu |5|:| |
1 Test 1 3001102007 13:39:00 82 80 2,00 0.75 0.00 0.00
Test 2 001102007 13:39:00 79 80 -1.00 0.00 0.00 0.00

z2

3 Test 3 30/11/2007 13:39:00 80 80 0.00 0.00 0.00 0.00
4 Test 4 300112007 13:39:00 T8 80 -2.00 0.00 0.75 0.00
5 Test 5 3001102007 133300 82 80 2.00 0.75 0.00 0.00
4] Test & 30/11/2007 13:3%:00 9 80 -1.00 0.00 0.00 0.00
7 Test 7 30/11/2007 13:39:00 80 80 0.00 0.00 0.00 0.00
g

Test & 300112007 13:39:00 9 a0 -1.00 0.00 0.00 0.00
Test 9 30/11/2007 13:39:00 T8 80 -2.00 0.00 0.75 0.00
10 Test 10 30/11/2007 13:3%:00 80 80 0.00 0.00 0.00 0.00
11 Test 11 30/11/2007 13:39:00 Tb 80 -4.00 0.00 275 0.00
12 Test 12 300112007 13:39:00 T a0 -3.00 0.00 4.50 0.00
13 Test 13 30/11/2007 13:39:00 Th 80 -4.00 0.00 T.24 0.00
14 Test 14 3001102007 133900 T6 80 -4.00 0.00 9.99 0.00
15 Test 15 30/11/2007 13:39:00 T5 80 -5.00 0.00 13.74 0.00

REEEEREEEREEEE
W

Figure 16 Shewhart Spreadsheet
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5.1.4 EWMA

Selecting EWMAwWill produce a chart similar to the one below.

Q CEMQual E\@@
QAL3 analysis lcanﬁguratinn I Advanced | Manual Data Entry | @ open "‘a"“all Dl Play video |
Display range Get data Select measurand Print / file operations

Ct-30 (t-90 5 Bt B
Start Ctee0 G ob-120 rinewdata | [Test Data 2 NO2. | print all | Load data | Save JPEG |
End « asset & bandon | || cumment pata & Span C zero || Pt this | BRsavedata | 3 save asxt |
Drift factors Ot ve [ xe [t ot [t zPos
bit/ Sams 285 Scale 1 Df INea [J so [t cusum [7]! Drift limit Scale 2
kx/ Sams 0.501 25.0 [ precision limit [t ¥ +- 35ams [t ¥ +- 25ams [t ewmMa
Precision factors EWMA CHECK FAILURE Test Data 2, NO2, SPAN DATA
hs/ Sams 6.90
ks/ Sams 185 20.0 45
Standard Deviation
== S o Pass / Failure Information -
Analyse data | |~ Report
Change reference value 10.0 35
0.00 fﬂ Apply Limit
@ ¢ Spreadsheet 5.0 30
raph select—————
~ L
cusum Dl’lﬂ. . o >
" CUSUM - Precision
¢ Shewhart
& EWMA 5.0 20

v Show comments

Redraw graph 100 15

50 %) Scale 1
-15.0 10
50 24 scale 2

v Join points
¥ Thick lines 200 5
v Draw points

Delete unchecked rows -25.0 0

£ % Graph of 20 routine calibration results for Test Data 2, NO2: from 20/09/2010 14:37:00 to 20/09/2010 14:56:00
Uncheck false readings EWMA chart check procedure for positive and negative drifts are shown with the recommended limit value

Figure 17 EWMA Chart

Looking at the example above, points have gradually declined past the negative drift limit.
Below is how this graph would look in spreadsheet format.

Mo,  MName [ate Tirne wk xk dt ZPos ZNeq Sp
1 MAMLAL 20/09)2010 14:37:00 Z00.0 Z00.0 0.00 0.00 0.00 0.00
2 MAMLAL 20/09/2010 14:35:00 202.0 Z200.0 2.00 0.00 0.00 0.00
3 MAMLAL 20/09i2010 14:39:00 199.0 2000 -1.00 0.00 0.00 0.00
4 MAMLAL 20/09i2010 14:40:00 202.0 200.0 2.00 0.00 0.00 0.00
5 MAMLAL 20/09/2010 14:41:00 Z203.0 Z00.0 3.00 0.50 0.00 0.00
5] MAMLAL 20/09/2010 1442:00 Z200.0 Z00.0 0.00 0.00 0.00 0.00
7 MAMLAL 20/09)2010 14:43:00 199.0 2000  -1.00 0.00 0.00 0.00
g MAMLAL 20/09i2010 14:44:00 198.0 2000 -2.00 0.00 0.00 0.00
9 MAMLAL 20/09i2010 14:45:00 196.0 2000  -4,00 0.00 1.50 0.00
10 MAMUAL 20/09/2010 14:46:00 1950 2000  -5.00 0.00 3.99 0.00
11 MANUAL 20/09/2010 144700 194.0 2000 -6.00 0.00 7.49 0.00
12 MAMNUAL 20/09/2010 14:48:00 1920 2000 -3.00 0.00 12.98 0.00
13 MANUAL 20/09/2010 144900 190.0 2000 -10.00 0.00 20.48 0.00
MAMLAL 20/09i2010 14:50:00 190.0 200.0 -10.00 0.00 27.97 0.00
15 MANUAL Z20/09i2010 14:51:00 188.0 2000 -12.00 0.00 3747 0.00
16 MANUAL 20/09)2010 14:52:00 187.0 200.0 -13.00 0.00 47.96 0.00
17 MANUAL 20/09)2010 14:53:00 186.0 200.0 -14.00 0.00 59.45 0.00
18 MANUAL 20/09)2010 14:54:00 185.0 200.0 -15.00 0.00 71.95 0.00
19 MANUAL 20/09i2010 14:55:00 184.0 200.0 -16.00 0.00 85.45 0.00
20 MAMNUAL 20/09i2010 14:56:00 182.0 2000 -15.00 0.00 100.94 0.00

Figure 18 EWMA Spreadsheet
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5.2 ANALYSE DATA

Users also have the option to generate an analysis report for
the latest QAL3 data, enabling them to easily check QALS3
compliance.

Sel ecti 6Anal dat ad wi

one below.

ng yse

If the user is logged into CEMQual
while compiling the report their user
name will be displayed here.

Dates selected in

Analyse data .D Report
Change reference value

[ e0.00 2]

" Graph & Spreadsheet

raph selec
¢ CUSUM - Drift
" CUSUM - Precision a
& Shewhart
O EWMA

Figure 19 Analyse Data

report

Print / Save options.

Figure 20 QAL3 Analysis Report

the 6Di splfl ay/
range.0 /
/ QAL3 Analysis Report K A
\ Compiled by: unknown
Date range: 22/11/2010 - 20/01/2011
Control chart
Location Measurand Test CUSUM CUsuM  Shewhart EWMA Latest
Drift Precision 0AL3 date

&TE MG SPAN FalL PASS FaLL PASS OBj0Liz011
MG TERC PASS PASS PASS PASS OBj0Liz011
HoE SPAN FalL PASS FaLl FalL OBj0Liz011
HoE TERC PASS PASS PASS PASS OBj0Liz011
oo SPAN PASS PASS PASS PASS OBj0Liz011
oo TERC PASS PASS PASS PASS OBj0Liz011
S0z SPAN PASS PASS PASS PASS OBj0Liz011
soz ZERD PASS PASS PaSS PASS 06012011 Date of the
oz SPAN PASS PASS PASS PASS OBj0Liz011
oz TERC FalL PASS FaLl FalL OBj0Liz011 latest QAL3

data.

&T7a MG SPAN PASS PASS PASS PASS OBj0Liz011
MG TERC PASS PASS PASS PASS DEj0LjE01L
HoE SPAN FalL PASS FaLl FalL DEj0LjE01L
Moz TERD PASS PASS PASS PASS 06i0Li2011
oo SPAM PASS PASS PASS PASS 06i0Li2011
oo TERD PASS PASS PASS PASS 06i0Li2011
S0 SPAM PASS PASS PASS PASS 06i0Li2011
S0 TERC PASS PASS PASS PASS 06i0Li2011
o2 SPAM Fall PASS Fall PASS 06i0Li2011
fsx3 TERC PASS PASS PASS PASS 06i0Li2011

aTE ils] SPAM PASS PASS PASS PASS 06i0Li2011
s} TERC PASS PASS PASS PASS 06i0Lj2011
MOE SPAN Fall PASS Fall Fall 06i0Lj2011
MOE TERC PASS PASS PASS PASS 06i0Lj2011
fas] SPAM PASS PASS PASS PASS 06i0Lj2011
fas] TERD PASS PASS PASS PASS 06i0Lj2011
S0z SPAN PASS PASS PASS PASS 06i0Lj2011 v

Looking at the above example and taking just one measurand;, G769/ NOi S P A Nbas
failed both CUSUM Drift and Shewhartbut passed CUSUM Precision and EWMA.
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Anal yse

Dat a

conti nued?é

Below is how the selected measurand would look in spreadsheet format.

Measurand selected from the
example above

=13

Report Spreadsheet

Figure 21 QAL3 Analysis

Shewhart: Failed

CUSUM Dirrift: Failed

QAL3 analysis ICUnﬁguratiDn } Advanced ] Manual Data Entry } Rren ma”“a“ Pl Play video |
Display range t-30 Ct-o Get data Select measurand Print / file operations
Start G50 b1 inendat= | ||[GTo0 NO ||| Byprintal | Bfjoaddeta | B save PG|
End " hs st Abandan e — & Span € Zero print this | Efsavedsts | 30 Saveas x|
Drift factors |No. [Name |Date [Time vt |zt [dt |Sn |cusu|+D Adi-D aAdi. [EwMa | A
el Sams 2,85 3] 02/12/2000 07:06:20 3026 3028 020 0.00 0.00 0.00 660 - - 30246
kid Sams 0.501 () 03/12/2000 70616 3023 3028 050 0.00 0.00 0.00 7.0 - - 302.41
Precision factors 3] 041202000 07:06:23 3023 3028 050 0.00 0.00 0.00 760 - - 30237
he/ Sarme .00 () 05/12/2000 OF:06:25 3025 3028 030 0.00 0.00 0.00 7.0 - - 30242
Ko/ Sam 1am 3] 0811202000 07:06:30 3020 3028 0.0 0.00 0.00 0.00 7.0 - - 30258
Standard Deviation (6} OFMZ[ZO0 070635 3019 3028 080 0.00 0.15 0.00 570 - D63 30235
3] 08/12/2000 07:10055 3026 3028 020 0.00 0.00 0.00 590 - - 302.43
5 ams 1.50 (6} 09/12/2010 D707 3026 3028 -0.20 0.00 0.00 0.00 -3.10 - - 30z.49
= () 10712/2010 071007 3030 3028 0,20 0.00 0.00 0.00 590 - - 30267
(5] Anslyss data | [~ Report [t 110122010 07:11.07  302.5 3028  -0.30 0.00 0.00 0.00 -3.70 - - 30261
() 1222010 071007 3028 3028 000 0.00 0.00 0.00 -9.20 - - 30268
Change reference value (3] 13/12)2010 07:11:14 3025 3028  -0.30 0.00 0.00 0.00 -9.50 - - 302.61
'W‘ pply (&) 14/12/2010 07:11:26 3029 3028 010 0.00 0.00 0.00 -9.40 - - 302,71
(6) 1SHZZ0M0 070726 3024 3078 04D 0.00 0.00 000 -9.60 - - 30260
O Graph & (8] 16/12/2010 070736 3026 3028 0,20 0.00 0.00 0.00 10,00 - - 30260
g (6) 17HZZ0M0 070738 3034 3078 06D 0.00 0.00 000 -9.40 - - 302.88
o GUELN = G () 18/12/2010 070736 3354 3362 080 0.00 0.05 0.00 10,20 - 0EE 33597
+ UV o Fretefim (6) 19fiz/2010 07071 3355 3362 07D 0.00 0.00 0.00 -10.90 - - 33581
() Z0/12/2010 D7:07EL 3358 3362 040 0.00 0.00 0.00 11.30 - - 33580
¢ Shewhart (6) 2112/2010 07:07:55 3356 3362 -0.60 0.00 0.00 0.00 -11.90 - - 33573
T EWMA (8] 22/12/2010 07:12:08 3352 336.2  -1.00 0.00 0.25 0.00 -12.90 - -0 33555
(6) RN 07207 3342 3362 200 0.00 1.50 0.00 -14.90 - 105 33508
I~ Show comments (6) 24/12[2000 07:1207 3351 3362 -1.10 0.00 1.85 0.00 -16.00 - 095 33508
SN0 07205 3353 3362 090 0.00 1.99 0.00 -16.90 - 1A 33516
Redr ZE/12[2000 O7:1156 3355 3362 070 0.00 0.00 0.00 -17.60 - - 33528
Latest QAL3 Date 27/12/2010 07:11:45 3340 3362  -2.20 0.00 1.45 0.00 -19.80 - 154 33483
ZE/1Z[2000 07:1145 3348 3362 -1.40 0.00 210 0.00 21,20 - -LZE 33482
— o 2OMZ[2000 O7:A0:44 3351 3362 -1.10 0.00 2.45 0.00 22,30 - -0 33492
W Join paints A0/12(2000 07:10:34 3350 3362 -1.20 0.00 2.89 0.00 -23.50 - -L03 33495
¥ Thick lines AMZPON 07028 3351 3362 -1.10 0.00 3.24 0.00 -24.60 - 198 33500
W Draw points OL01/Z011 07:1026 3351 3362 -1.10 0.00 3.50 0.00 -25.70 - 094 33504
02f01/2011 OF:ANAG 3348 3362 -1.40 0.00 4.24 0.00 2710 - 195 33485
Bl WrEEkes (e 03/01/2011 OF:l0il4 3352 3362 -1.00 0.00 4.49 0.00 25,10 - 092 33504
04i01/2011 07:A004 3347 3362 -1.50 0.00 524 0.00 2560 - 193 33492
Unchack false readings JLdizd 548 0.00 30,60 3L
C 060112011 07:13:11 6.13 532,00 Y

CUSUM Precision:
Passed

EWMA: Passed
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5.3 MANUAL SELECTION OEHART LINES

When displaying a graph, at the top of the chart there are 12 check boxes available to select
or deselect the individual trend lines. After selecting one of the preset options (CUSUM Dirift,
CUSUM Precision, Shewhart or EWMA) the lines are selected automatically and the data is

checked for meeting the limits for each analysis.

It is also possible to select or deselect individual trend lines by clicking on their relevant
check boxes.

Number to the right of the checkbox
indicates which scale is used.

y

(]t v []t %t []! pt [*]! % Pos
[¢]l ZMNeqg []: sp [ cusum [+]l Drift limit
[ ]2 Precision limit [ ]! ¥ +- 35ams [t ¥ +- 25ams [¢]! EWMA
Double click on the name to open the Check or uncheck to select each
colour dialogue to change the trend trend line individually.
colour line.

Figure 22 Chart Line Selection

For each preset condition the following lines are selected automatically:

Chart Selection Trend lines selected

x P oi Positive drift

CUSUM Drift x N eigNegative drift
Drift limits (+/ 1)
Sp

CUSUM Precision o
Precision limit
Dt

Shewhart Y +/1 2 sams

Y +/7 3 sams
EWMA
Drift limits (+/ 1)

EWMA

Table 1 Preset Trend Lines
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5.4 FINDING NEW QAL3 DARPOINTS

If new QAL3 check data points are available, and are required to be added to the analysis,
pr ess t heobbdtdheasvshaiva belw:

Click the O6New datadé button to
the CEMSuite data base for new QAL3
Data

Q CEMQual

@ Open manuall Pl Play video I

QAL3 analysis | Configuration | Advanced I Manual Data Entry

Display range i a Get data & Select measurand Print / file operations
Start 09/09/2010 «f t-60 @ t-120 1=} New data | |Test Data 2 NO2 | Print all I Load data I Save JPEG I
End psjoti2o1t 3| ¢ asset % #bandon CURRENT DATA @ Span Czero print this | Save data | 3¢ Save as x|

| Drift factors 00t ve Lt xe ]! b L1t zPos
hx/ Sams 285 Scale 1 ]! 2Nea [ so L]t cusum Lt Drift limit Scale 2
Ext Sari 0.501 [12 precision limit [¥]t ¥ +- 35ams [t ¥ +- 25ams [0t ewma

|Precision factors all Shewhart checks within limits Test Data 2, NO2, SPAN DATA

Figure 23 New Datapoints

Data will now be gathered for all selected measurands, for both zero and span since the last

search, the data will be analysed and entered into the QAL3 databases for each of the

measurands. During this operation, the analysis date will be seen to count up and the

measurand being analysed displayed justbd ow t he 6Sel ect measurandé
the grid data or chart will update automatically i provided the new data falls within the

display datesit hi s may not be so if the chart has bee

Should it have been sometime since the data was last analysed, this operation might take a
few minutes. The operation may be abatheloned by
analysis will be stopped after the current day has been completed.

To re-analyse earlier QAL3 analysis, perhaps using different criteria, use the options provided
on the O0Adsgempagebd 6 t ab
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