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Software solutions for a complex environment

1 INTRODUCTION

1.1 THECEMFORM PROGRAM

CEMForm is a PC based program, designed to operate under all Windows operating systems.
Selections andinformation are available from several pages each accessed as a Windows style
6tabbed notebookd. Operation is performed by

Measurement data may be displayed either as a spreadsheetstyle grid or as multi-measurand,
coloured trends. Other screens allow the retrieval of diagnostics information and calibration
data where this is available.

CEMForm converts emission measurements to the units required for most legislation
requirements i mg/m3 at reference conditions; these units are labeledas mg/ Nm3 . The
data before this conversion may be expressed in terms of ppm or simply mg/m3.

There are also special units required under LCPD where the data must be corrected for
uncertainty, mg/Nm3C. CEMForm provides four rolling averages, from 60 seconds to 24 hours;
these may be configured as required. The program refreshes these averages when new data
becomes available.

Two alarms are provided for each measurement, for each rolling average, and measurement
unit in order to help p lant operators meet the req uirements of local legislation. All data is
available to display as grid of real time measurements and averages, or in graphical format.
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1.2 ASSOCIATED MODULES

CEMSuite provides a suite of software programs that operate on a typical personal computer.
These are listed with summaries below:

CEMComm

CEMPort

CEMsync

Multisocket

WIDReport

CEMPower

CEMQual

CEMBuUS

CEMCFG

A data communications program used to acquire data from one or more data sources to
store it to hard disk, and make it accessible to other CEMSuiteprograms. This normally
operates from a Data Storage Unit (DSU) except on simple systems where it may
operate from the PC.

General report production. Non-specialist reports to summarise the emission data into
daily, weekly, monthly, quarterly or yearly time periods. Also may be used to export the
emission data into a spreadsheet compatible format (e.g. comma separated variable T
CSV), and to check on any excursions above alarm levels.

Operates in background to download the data from the DSU and provide averaged data
for trending and reporting for all programs (later systems only i late 2008).

Operates in background and used only for Multi DSU applications. Receives the realtime
data from up to 8 DSUs and provides a single point for subsequent programs to access
(later systems only i late 2008).

Specialist Waste Incineration Directive report that provides the data in a dedicated
format suitable for submission to the authorities.

Specalist Power Generation report that provides the data in a dedicated format suitable
for submission to the authorities. Covers reports required under the Large Combustion
Plant Directive.

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

Provides an interface to access data from and export data to either Modbus, Profibus or
other data protocols. It picks the processed data up from CEMFormand the real time
raw data from CEMComm

Configuration program for all programs.

A minimal system will consist of at least four programs: CEMComm (normally on the DSU), CEMSync,
CEMForm and CEMPortOther programs will have been supplied according to the requirements of specific

projects.
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Software solutions for a complex environment

This manual explains how to use the program to display the information as required; it does not
examine the reporting of emission measurements, analyser diagnostic information, analyser
calibration or how to configure the program i these are covered in other documents.

Throughout this manual, the following terms are commonly used:

Group : Measurements are grouped together for ease of identification and selection. Typically, a
group of measurements use common normalisation parametersi they are made for the same
outlet of the combustion process.

Measurand : A measurement i gas, dust, temperature, oxygen etc.

Units : Measurement units i ppm, opacity, mg/m °, kg/hr etc.

page 7 of 42 Doc ID UM10



z=>

Software solutions for a complex environment

2 INSTALLATION

The software is provided on either CD or DVD-Rom, in either case, the installation procedure is the
same. From either Windows explorer, or OMy Compute
6Setupdb6 program.

Note: ifthe CD dr i ve has been set for O0Auto i nsert notif
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 Start 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.

page 8 of 42 Doc ID UM10



" Envirosoft

Software solutions for a complex environment

3 ASSOCIATED PROGRAMS

Envirosoftdés pr ogr anmopeioivits gopydhe Bidtodciahddive bata sets
from the DSU(s). This may be seen in the task bar as the following icon:

The timing of the CEMSync programs operations is:

1. Between 5 & 10 seconds past each minute: copy the short term live data set from the
DSU(s).

2. Between 10 and 25 seconds past each minute process the above data.

3. At 20 past midnight, download the historic data for the previous day, and completely
refresh the rolling 24 hour data set.

Should there be morethanDSUont he CEMSui te system, Enviroso
should be in operation on the task bar; it has the following icon:
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4 PROGRAM OPERATION

4.1 STARTING THE PROGRAM

4.2

St ar t t he

progtamkbwgédobhkl emouse on

t hmowCEMFor m

reside on the PC desktop. Alternatively, it can also be started by pressing the Windows start
button, selecting programs, Envirosoft, and CEMForm.

After the

INITIAL SCREEN

After starting the program, t h e

program
from the analysers and trend data.

6About 0

S

started, a o6tabbed

screen i s

setup of the CEMSuite system and illustrates the connection to the DSU(s).

2170472010, 12:12:00

B0, Show alarms i &2 Setup Print
=)

& Printscreen
=)

TOP BARi SEE NEXT SECTION

Save screen
=

About: IL\ve Data} Trends I Alarmsl Conﬂgurauon}

CemForm Farms part of our suite of programs for enviromental
emission monitaring. For mare information an our other
products, please double-cick on the icons below,

This installation has been configured for D9AB-KAZAK

CONCISE SETUP INFO

E“ CemPort

authorities.

CemPort summarises the environmental data from periods of between 1 day
1o 1 year, It also converts the data into a spreadsheet compatible format,
and directly into an Excel file if required. Other features include alarm analysis
and summary, and reports in a format suitable for submission to the

“> CemPac

DSU DIAGNOSTIC AREA

DSU Conhected

Reports

G

Dispersion of the gases from a stack has been investigated for many years, EmPact
calculates the mass emission (kgfhr) from the raw emissions data, and then uses
the wind speed and direction, ambient termperature, air stability class, stack gas
temperature etc, to calculate the predicted ground level concentrations over a
selected area. Full colour dispersion predictions are then overlaid onto either short
or rediurn range maps. Reports of nuisances may be managed using standard OS
grid references and plotted over the dispersion. Concentrations or the relative
concentrations may be assessed using a simple mouse driven cursor, YWorking in
real-time in parallel with ErmForm and ErnCarnm, the program provides an invaluable
tool in assessing the spread of the plume gases.

Software fora conmp /i s
Envirosoft Ltd.
Iarkham “ale Environment Centre
Mear Bolsover
Derbyshire
S44 SHY
\ Email: infa@enyirasoft-Itd.co.uk
S
Diagnostic Infio [ Bisplay Incoming Socket Messages] Clear
DSU CONNECTIONS
DSU Status

im

2@ zh

4 M

s ol

1. Set up data for this instance of CEMForm
2. Diagnostic data for the incoming live socket data i for use by Envirosoft Technicians.
3. The status of al

t he

DSUG6s withi

n

t he

The bar across the top of the screen is the same for all pages; this is now examined.

di spl ayed.

Thi

nst al
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The area to the bottom right is used to indicate the connection between the CEMSuite PC and
the Data Storage Units (DSUSs).

Diagnostic Info [~ Display Incoming Socket Messages: Clear

DSL) Status

1m 2. @ 4@ cSsH ol

The system illustrated here has 6 DSUs connected to the CEMSuite system. For such systems, a
data gathering program (MULTISOCKET) will be in operation to receive all DSU data
transmissions, and then forward them in a single pulse of data.

If checked, the data for each DSU will be seen in the information area, in hexadecimal format.
Should 4-20mA outputs be generated by CEMSuite, these levels will also be visible here as they

are transmitted back to D/A units.

Diagnostic Info [ Display Incoming Socket Messagest Clear

Raw : D5U1DATO 1023300000 1008 3F40089E 3003566 107FFFFF FFFFFF 7FFFFF FEFFFF T
Group 1 : 0102330000010083F40089E30089E5 10 7FFFFF 7FFFFF 7FFFFF 7FFFFF 7FFFFF
Raw : D5U1DAT02608300000A008 3F 40089E 30089E 30084F 1FF FFFFFF FRFFFF FFFFFF7
Group 2 : 02603300000A0033F40089E30035E 30084 1FF7FFFFF 7FFFFF 7FFFFF 7FFFFF

< >

DSU Status

il
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This area shows the following information: -

Latest data storage time. If

this time is more than o —

minutes old, will be in ‘ Show all current
RELD 2= belon). TS

1 Security status. Should the
passward be entered, then the
mess age” System apen” will
be dis played, othennize
"System Secure” as belomw

Savethescreenas a
JPEG image -
filename and

destin ation are

requested

Frint the
soreen

Moot |Live Bratn | Trends | Marems | Corld

Startthe report
program—
discussed in a
separate manual

Select the default
printer and setup
if required.

Message
area

Display vesion
infarmation and
openthis manual.

Lisplay = elections
—deseribed in this
section
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Thispage is selected using the mouse over the 061
for display, for all available measurement units, and for four rolling averages. All averages are
displayed for a selected measurement unit.

Span and alarm display
and selection '

u¥neeis¥Egnl

Measurand names and
values for all rolling

averages

fszevsvsesnsd
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Each area of the screen is examined individually within this section.

4.4.1

VALIDITY

Each measurement measurand on the system may have the validity information available i this
depends on the source of the data, and whether the instrumentation allows for an assessment
of validity. The coloured box to the left of each measurand name shows the validity and may be
one of four colours:

Red No data are available i usually associated with a communication problem.
Yellow Data are available, but the data are not considered valid.

Green Data are valid.

White The plant is shut down.

Hold the mouse pointer over a validity box and an information box appears to provide more
information.

NOTE: In order for the validity information to be up -to-date, be sure to select the 60 seconds average.
For longer-term averages, data is usually considered valid should 66% of the data or more be available,
i.e. for a 1 hour average, 40 minutes of valid data m ust be present. If this threshold is not reached, the
message ONot enough data for the selected averageb

4.4.2

MEASURAND NAMES

Each measurand is identified by its name in a selectable colour (selected from the Trends page i see
next section). Should the measurand be used to normalise the measurements within the group to
reference conditions, the standard level is given in brackets following the name. For the examples on the
preceding page, each group of measurements is being normalised to standard values of Temperature
(273K), Oxygen (15%), Water (Dry) and Pressure (101kPa).

14.4.3

AVERAGES

Values for the four rolling averages are displayed to the right of each measurement name. The user may
select which of these averages are used to drive the bar charts/ trends for the group by clicking the
mouse over the relevant average column; to indicate which average is selected; the column is shaded in
blue.
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4.4.4 UNITS

Up to four different measurement units are available for display; this depends on the type of
measurement. Some examples are given below:

For a gas measurement:

1. ppm: usually the Oraahderdata from the

2. mg/m3; density of the gas as it exists in the duct T used as an interim
measurement for the calculation of mass emission i kg/hr.

3. mg/Nm3: density of the gas at the reference conditions.

4, kg/hr: mass emission calculated from mg/m3 and the flow as it exists in the
duct.

For a dust measurement:

1. Opacity: usually the o6rawd datalterrmativesm t he anal
include: % output 1 tribo-electric devices, extinction and mA.

2. Mg/m3, mg/Nm3 and kg/hr as gas measurement above.

For a flow measurement:

1. m/s: gas velocity, the raw measurement information.

2. m%s: gas flow as it exists within the duct T (1) x the cross
sectional area.

3. Nm?s: gas flow at the reference conditions.

Some systems have been configured to replace the kg/hr unit with a normalised density; this is
referred to as mg/Nm3C. In such cases the mg/Nm?® units have been corrected according to the
recogni sed Ouncertaintyd of the measur ement
available, but this covers the majority of emission monitoring units.
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4.4.5 BAR/TREND AREA

Besides the visual display bars used topresent the data (as shown in the above examples), a

limited trend display of the last four hours data is also available:

To select this trend display, double-click on the bar area; the display may be returned to the bar

representation by double-clicking again.

Should the data be invalid or the plant shut down, no trends for the emission

measurements will be shown i refer to the Trends page description for a more detailed

Backgrounds line thickness and the grid lines are as selected for the trends page i see

NOTES:
1.
trend analysis.
2. The average and units are as selected.
3.
the next section.
IUnit 5A ~| |ma/Nm3 =l T sl channels
hannel _ ) ; oy L
o # 759 759 756/ 69.3 mafhm3
| . 86 8.6 35.7 70.2 majhim3
o | 1247 1247 1514 176.3 mafNm3
Mo T 9.1 36.0 70.2 maftim3
[ [ Y 9.4 36.2 70.2 maflim3
B oust T N T X 408 704 maflim3
| [ | 974 914 8.88 7.18 %
| [ . 161 161 761 7.14 %
B 1iz0 | 2788 2768 2168 22.50 %
Il remp. | 1764 1764 1764 1487 C
Press | 6782 6783 6783  534.7 mbar
Flow . 330 330 330 234 mafhr

Emizzion alarm prezent
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4.4.6 DISPLAYSPANS AND ALARMS

The span and alarm levels for each measurand may be changed by double clicking on the value
on the display. After this, a selection box to change the level is displayed. No changes may be

made if the security code has not been entered correctly T see page 32.

NOTES:

ok

Span al. 1 al. 2
500 =51 =60
100 - -
500
500 - -
500 = 350 = 400
250 = 180 = 200
500 > 85 = 100
200 =15 =20

50 25 =30

500 - -
100
500000

Change Alarm # 1

Unit 5A, Fuel 1
NO

ma/MNm3

1 hour

Old Value = » 51
Mew Value

- ¢ Faling

Comments

J

x Cancel

Change Span

Unit 54, Fuel 1
NO
mg/Mm3
0ld Yalue = 500
MNew Walue
SO0
W 0K X Cancel

Three span values are available: ppm, mg/m®& mg/Nm?, and for kg/hr; whichever unit
is selected for display is available for modification.
There are two alarms for each average and each of the measurement units for every
measurand, take care not to apply too many alarms 1 they should be meaningful.

A message
list.

may

al

so be stored

An alarm value of 0 (or null input) will remove the alarm setting.
Should an alarm 1 occur, the bar will turn from green to yellow; an alarm 2 will turn the

bar red and sound an alarm.

Wi

t h oava cAH aa Ima

If an alarm is configured, it will be shown on the display as illustrated here: Alarm 2 is coloured
in fuchsia i Alarm 1 is light blue.
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Some system configurations have displays different from that described here.

4.5.1 WEATHER DISPLAY

If a weather station is available, a wind rose and typical meteorological units are displayed as
illustrated below. Typically, the weather station will output data in imperial units; the CEMForm
program converts these to metric units. This conversion is also conducted for the trends
display.
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