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1| General aspects

11

Introduction

This manual is an essential aid for the successful and safe
use of the software CFC COM x000 in combination with a
Compact Flame Controller CFC x000. They contain important in-
formation on how to operate the system safely, correctly and ef-
ficiently. Observing the operating instructions will help to prevent
hazards, reduce costs of repair and downtimes and increase the
reliability and lifetime of the device.

All illustrations and drawings in these user manual are for general
illustration purposes and do not contain details for design.

The operating instructions always have to be accessible at the de-
vice. They have to be read and applied by each person who is re-
quired to work with/on the device.

This work may involve, for example:

e operation

* troubleshooting during operation

e servicing

¢ maintenance (upkeep, inspection, repair) and/or

« transport

This should be confirmed by the operating company in writing.

/\ DANGER

Any modification to the CFC x000 parameters may only be made
after the operating instructions of the Compact Flame Controller
have been read carefully. This manual does not contain the original
operating instructions and only explains the possibilities of param-
eterization with the CFC COM x000 software.
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1.2  Warning notes

The following warning notes are used in this manual:

/\ DANGER

This warning level indicates an imminent hazardous situation.

If the hazardous situation is not prevented, this will result in death
or severe injury.

Follow the instructions that accompany this warning to prevent the
risk of death and severe personal injury.

This warning level indicates a potentially hazardous situation.

If the hazardous situation is not prevented, this may result in death
or severe injury.

Follow the instructions that accompany this warning to prevent the
potential risk of death and severe personal injury.

/\ CAUTION

This warning level indicates a potentially hazardous situation.

If the hazardous situation is not prevented, this may result in slight
or moderate injuries.

Follow the instructions that accompany this warning to prevent the
injury of persons.

/\ CAUTION

This warning level indicates potential damage to property.

If this situation is not prevented, it may result in damage to prop-
erty.

Follow the instructions that accompany this warning to prevent
damage to property.

NOTICE

A notice indicates additional information that will make the han-
dling of the device easier.

GENERAL ASPECTS
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1.3  Copyright protection

This manual have to be treated as confidential. It may only be used
by authorised staff. Access by third parties may only be granted
upon written agreement of BFI Automation.

All documents are protected in keeping with the German copyright
law. The disclosure and reproduction of documentation, in whole
or in part, as well as the exploitation and communication of its
content shall not be permitted unless expressly stated otherwise.
Violations are punishable and require compensation.

We reserve all rights to exercise industrial property rights.
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1.4  Warranty
Read this manual carefully before using the software!

The manufacturer is not liable for damage or operating malfunc-
tions that result from the manual not being observed.

The operating company has to supplement the manual with oper-
ating instructions on the basis of national regulations on accident
prevention and environmental protection, including information
on supervision and notification requirements with respect to spe-
cial operating circumstances, e.g. regarding organisation of work,
working processes and staff deployed.

The recognised technical rules for safe and professional working
also have to be observed in addition to the operating instructions
and the regulations on accident prevention applicable to the coun-
try and place of use.

The warranty shall become void, for example, in the event of:

* inappropriate use

e use of impermissible equipment

e incorrect connection

e prior works that are not part of the supplied product or service

* non-use of original spares and accessories

e conversion, if this has not been harmonised with BFI Automa-
tion

* non-performance of specified maintenance work

NOTICE

It is recommended that the operator of the device concludes a ser-
vice contract with BFI Automation. This guarantees that the device
is regularly checked by our service staff and ensures that any re-
quired wearing and spare parts are available without long delivery
periods.
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1.5  Obligation of the operating company

Incorrect use of this software can be dangerous.

The operating company is under the obligation to operate the Com-
pact Flame Controller CFC x000 in proper state only. The operating
company has to secure hazardous areas that exist between BFI
devices and the customer’s own equipment.

The operating company has to appoint and instruct responsible

staff:

*  Only deploy trained or instructed staff.

* Clearly set out the responsibilities of the staff with regard to

operation, set-up, maintenance and repair.

Regularly check that staff are safety conscious and aware of

hazards and are observing the operating instructions.

+ Before starting to work, staff who are assigned to work with/
on the device have to read and understood the operating in-
structions, in particular the chapter on "Safety", as well as the
relevant regulations.

* The operating instructions and relevant regulations have to be
stored in such a way that they are accessible to operating and
maintenance staff.

* Set out who will have responsibility for device operation and
ensure that this person has the authority to overrule any un-
safe instructions of third parties.

NOTICE

Generally valid legal and other binding regulations on accident pre-
vention and environmental protection have to be observed and in-
structed, in addition to the manual and the operating instructions.
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1.6  Liability disclaimer

All technical information, data and guidance on device opera-
tion that are contained within this manual are, to the best of our
knowledge, correct at the time of printing, taking into account our
present understanding and experience.

We reserve the right to make technical changes with respect to the
further development of the software covered in this manual. No
claims can be made based on the specifications, illustrations and
descriptions of this manual.

We shall not be liable for damage or operating malfunctions that
result from operating errors, inappropriate repairs or the non-ob-
servance of the manual. We expressly state that only original spare
parts and accessories approved by us may be used. We expressly
point out that only software and accessories approved by us may
be used.

The installation or use of non-approved spare and accessory parts
and any unauthorized retrofits and modifications are not permit-
ted for safety reasons and exclude any liability by BFI Automation
for consequential damages.

BFI Automation is liable for possible errors or omissions with the
exclusion of additional claims entered into in the framework of
the warranty obligations conceded to in the contract. Claims for
damages, on whatever legal basis they may be, shall be excluded.

Translations into foreign languages are carried out in good faith.
We cannot accept any liability for translation errors, this also ap-
plies where the translation has been carried out or has been com-
missioned by us. The original text alone shall be binding.

Descriptions and illustrations do not necessarily depict the deliv-

ered product or a possible spare parts order. Drawings and graph-
ics are not to scale.
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17 Address of the manufacturer

BFI Automation GmbH
Ruegenstrasse 7
42579 Heiligenhaus, Germany

Tel.: +49 2056 98946-0
Fax: +49 2056 98946-42
E-Mail: info@bfi-automation.de
Internet: www.bfi-automation.de
BFI Automation GmbH | Software CFC COM x000 Page 11
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21 System requirements

¢") BFI Automation

The minimum and recommended hard- and software requirements
can be obtained from the following table.

CPU
RAM

Screen resolution
Interface

Operating system

1,8 GHz Multicore
4 GByte

Full HD
USB2.0 (Min.)
Min. Windows10

BFI Automation GmbH | Software CFC COM x000
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2.2 Run setup

After receiving the installation file either by USB flash drive or via

download, you have the following options for installing the soft-

ware:

* Installation of the software and the driver with the file Setup.
exe, which is located in the directory - CFC COM x000 Ver1.xxx
Installer\Volume.

Once the installation has been successfully completed, the fol-
lowing installation folders are suggested. By clicking on "Browse",
you can assign your own directory and a different file name. Click-
ing "Next" will open the licence agreement, which must be accept-
ed in order to proceed with the installation of CFC COM x000.

A check is carried out for existing software components. Then, it
proceeds to install the files in the specified directory using the
"Next" command. Finally, the installation program confirms that
the installation is complete.

3 CFCCOMx000 - o X ¥ CFC COMx00D - o X U3 CFC COMx000 - o x
Destin Licer ment Disable Windows Fast Startup
Selec Yo ptihefoenses diplsedbelontoposesd. [ [ Disable Windows faststarup to prevent problems wit instaling o remavi o
harcare.
NATIONAL INSTRUMENTS SOF TWARELIZENZVERTRAG 2
For
ik
! e : LESEN SIE DIESEN SOFTWARELIZENZVERTRAG (VETRAG') AUFMERKSAM. DURCH DAS Code WirFastStatup.
Rl ST S SR ) HERUNTERLADEN DER SOFTWARE UNDIODER ANKLICKEN DER VORGESEHENEN
ISCHALTFLACHE 2UM ABSCHLUSS DES INSTALLATIONSPROZESSES ERKLAREN SIE SICH Windows Fagt St [nformalion
MIT_DEN BESTIMMUNGEN DIESER VEREINBARUNG EINVERSTANDEN UND AN DIESE
|GEBUNDEN. WENN SIE NICHT VERTRAGSPARTEI DIESER VEREINBARUNG WERDEN UND
NICHT AN ALLE VERTRAGSBEDINGUNGEN GEBUNDEN SEIN MOCHTEN, INSTALLIEREN
Dictoy for CFC COM 4000 UND BENUTZEN SIE DIE SOFTWARE NICHT, SONDERN SENDEN SIE DIE SOFTWARE =
[Ercrecomsm. ] (o INNERHALB VON DREISSIG (30) TAGEN NACH ERHALT (EINSCHLESSLICH ALLER
otost SCHRIFTLICHEN  BEGLETMATERIAEN UND VERPACKUNG) ZURUCK  ALLE
Diector for National Insiuments products i
[E-Program Fes 86)\National nsrumerts ] [ Bromse.
Ol do ot accept the License Agreement.
<Back Next>> Cancel <Back Newt>> Cancel <Back Net>> Cancel
3 CFC COM X000 - o X 3 CFC COM X000 - o X 4 CFC COM X000 - o x
Installation Complete.
The nstalerhas firished updating your system
Overal Progress: 75% Complete
Copying new fes
Cick. Clck the Back
savarien]| [ ceak Net>> Cancel WBack Newt>> «Back Ne>> o
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Immediately after installing the software, you will be prompted to
install the driver. The displayed version of the driver is unpacked
with the "Extract” command. Click "Next" to continue the process.
The licence agreement must be accepted in order to continue the
installation. Finally, the installation programme reports that the
installation is complete. This must be confirmed by clicking "Fin-

ish".

NOTICE

The data received by the Compact Flame Controller can only be
processed after the driver has been fully installed.

FTDI CDM Drivers

Click Extract’to unpack version 2.12,36.4 of FTDT's Windows
driver package and launch the installer

www ftdichip com

Extract Cancel

Geratetreiberinstallations-Assistent

Willkommen

it diesem Assistenten konnen Sie Softwarsireiber
instalieren, die zum ordhungsgemalien Ausfiren einiger
Computergerate erfordeich sind.

Kicken Sie auf "Wetter”, um den Vorgang fortzusetzen.

Zunick Abbrechen

Geritetreiberinstallations-Assistent

o

Sie missen dem folgenden Lizenzvertrag zustinmen, um die Instalation
fortsetzen 2u kinnen. Verwenden Sie die Bidlaufleiste oder dricken Sie die
BILD-AB-TASTE, um den gesamten Verrag anzuzeigen

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE “
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park. Glasgow G41 THH
Seotland (UK Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE «

(®) Ieh stimme dem Lizenzvertrag zu | Speichem unter. Drucken

O keh stimme dem Lizenzvertrag nicht 2u

<« Zuriick Abbreshen

Geratetreiberinstallations- Assistent

Fertigstellen des Assistenten

Die Treiber wurden auf dem Computer installiert

Sie kénnen jetzt das Gerat an den Compuer anschiieflen. Fals Sie
Gber eine entsprechende Gebrauchsanweisung verfigen, solten
Sie diese zuerst lesen

Treibemame Status

\/ FTDI CDM Driver Packa... Betriebsbereit
~ FTDI CDM Driver Packa... Betriebsbereit

Zuriick Abbrechen

BFI Automation GmbH | Software CFC COM x000
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2.3 Connecting to the computer

Connect the Compact Flame Controller to the computer by using
the BFI data interface cable @. The data cable has an USB plug @
for the connection to the computer and an IR interface in a SUB-D
housing ® for the connection to the Compact Flame Controller @.

NOTICE

The Compact Flame Controller must be connected to the power
supply (24 vV DC).

After connecting the Compact Flame Controller to the computer
and installing the software and driver, the program can be started.
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2.4 Start the software
Start the program by double-clicking the CFC COM x000 icon. The
illustrated CFC COM x000 interface is displayed. The resolution
cannot be changed.
The following window opens:

ﬁ Flame OFF
Monitor Relay Send Data

BFI Automation Analog output KN I Save all changes

Amplitude Change scale maximum 4 =

%
I Amiricaton

Setting 1 active

Ampiitude Switch ON level amplitude

g

g
i  opnydury

Frequency Switch OFF level ampiitude

DCRAW

g

Digital values

]
g

Histogram Switch ON delay

H

2 Switch OFF delay
AFF Plotter 2

%
g

Snapshot

°

Record | Ampituce XN Anvituce onin...
Y sackaroua | swicnorF el |

2.41 COM selection

No interface is activated by default. This setting can be changed
by clicking on the "COM selection" menu. All active COM interfaces
are displayed.

ﬁ Flame OFF
Monitor Relay Send Data
BFI Automation Analog output o B oo [ Save all changes

Amplitude Change scale maximum 4 =

%
[ uick guide
I Amiricaton

7, COM1

) COM3
% COM4

B Goneral

Setting 1 active

Ampiitude Switch ON level amplitude

g

g
i  opnydury

Frequency Switch OFF level ampiitude

Aktualisieren

DCRAW

g

Digital values

]
g

Histogram Switch ON delay

H

2 Switch OFF delay
AFF Plotter 2

%
g

Snapshot

°

Recard N Amoitse X Ampitude Onin...
Y sackarouna [ swcnonieves il swichorieval |
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2.4.2 Data transfer

Data transfer starts immediately after selecting the correct inter-
face.

NOTICE

During data transfer, the software automatically detects which CFC
type is connected. CFCs of series 1000 has a reduced user interface
(see illustration).

Display for CFC of the 1000 series:

BFI Automation

Digital values

PPl Max. Ampiitude

.
1973 UONLTITNEY

witch ON level ampiitude |+ [[JEEEH =

itch OFF level ampiitude | % -

Ampitude

switch ondeiay |+ [[IKI =
switch OFF aelay |+ [ =

FIFO Buffer 100 %

In the case of the CFC1000, only amplitude evaluation is displayed
and only one parameter level is available. These differences in dis-
play result from the different range of functions of the devices.

/\ CAUTION

After starting, it is initially only possible to receive data. Settings or
parameters can only be changed after entering the corresponding
serial number and may only be performed by appropriately quali-
fied and trained specialist staff!

Click on "General" in the menu to obtain the version of the soft-
ware. Click the "OK" button to close the window.

Page 18 BFI Automation GmbH | Software CFC COM x000
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3 | Visualisation

3.1

User interface

The CFC COM x000 software is divided into four sections:

® Menu

® Status display
® Signal window
@ Settings

i
A opmydury

g

BT

@® General software settings are located at the top of the menu
section. The middle area contains the selection of the signal win-
dows. The bottom three points are used to record and display the
received signals.

NOTICE

The BFI logo also serves as a button, that leads to the company
contact details.

® The Compact Flame Controller CFC is equipped with two relays
which are controlled by different channels. The flame signal is ON,
when the LED of the evaluation relay & monitor relay light up at the
same time. The flame status is indicated by the large "Flame ON"
LED. The analogue output shows the current output of the CFC as
a bar graph, percentage display and in mA.
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31 User interface

® The current flame signals with corresponding additional infor-
mation (e.g. switching thresholds) are displayed in the signal win-
dow. The following signal windows are available in the menu:

Amplitude
 Frequency

« DC RAW

+ Digital values
* Histogram

* A/F Plotter

The buttons underneath the graph vary depending on the display
and are explained via mouse over text.

NOTICE

The black characteristic line indicates the current value. Green in-
dicates the set switch-on threshold and red indicates the switch-
off threshold.

@ To change the settings, click on the area marked in red and con-
firm the CFC serial number by entering it.

VISUALISATION

Page 20 BFI Automation GmbH | Software CFC COM x000
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3.2 General settings

8 "Language"

L

Ao The display language of the software is selected in the Language
+<- COM selection menu item.

Quick guide

If a language is not listed, it is possible to create it yourself by
A General translating it in the "Language" file. The text as shown in the soft-
ware are defined in the "Language" file. The square brackets indi-
cates the start of a new language (see notice). The area highlighted
in yellow in language [6] is intended for the userdefined translation.

[6] (6]

;User ;User

User defined = "User defined" User defined = "Svenska"
Language = "Language" Language = "Sprak"
Flame Relay = "Flame Relay" Flame Relay = "Flamrelad"
Setting 1 = "Setting 1" Setting 1 = "Attityd 1"
Setting 2 = "Setting 2" Setting 2 = "Attityd 2"

Attityd 1
Attityd 2
Ytterligare egenskaper

Setting 1

Setting 2

Additional features

Adjust current window

Justera aktuellt fonster

Translation example Swedish

NOTICE

[0] = English; [1] = Espafol; [2] = Francgaise; [3] = Deutsch;
[4] = Italiano; [5] = Polski; [6] = User;

"COM selection”
All available COM interfaces are listed here.

"Quick Guide"
This menu item opens a quick guide in the selected language.

BFI Automation GmbH | Software CFC COM x000 Page 21
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3.2 General settings

"General"

Information about the CFC:

e CFC Serial number (showing the last two digits, 5 corresponds
to 05)

« CFC Firmware Version

» Date, when button "Save all changes" was used last time

e Operating hours of the CFC

e Failure memory FIFO (First In First Out). The last four failures
will be shown in case any occured.

Page 22 BFI Automation GmbH | Software CFC COM x000
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3.3 Signal window - Amplitude

This window is showing the Amplitudes of flame modulation,
which is finally an information about the radiation difference bet-
ween bright and dark areas in the flame. The output voltage of
the semi-conductor sensor will be converted from AC-voltage to
DC-voltage.

High differences between bright and dark flame areas =
High Modulation Amplitudes = High Analogue Evaluation Signal.

Amplitude

Change scale maximum 4 =

2500

I 2250
2000
1750
1500
1250

A apmuduy

H

L1 Ampitude X Amoituce onin...
T [ smenovers [ swenorsiera |

3.4 Signal window - Frequency

This window is showing the Flicker Frequency of flame modula-
tion, which is finally an information about the speed of changes
between bright and dark areas due to the mixing process of air
and fuel. The diagram is showing the main frequency of the com-
bustion process.

High Frequency Signal = High speed of mixing process.

Frequency

Change scale maximum  + =

250

BFI Automation GmbH | Software CFC COM x000 Page 23




(h’ BFI AutomatiOn VISUALISATION

3.5 Signal window - DC RAW

This window is showing the DC content of flame radiation (see di-
agram), which is finally an information about the intensity of flame
radiation. The flame modulation is set on top of this offset voltage
(DC). This signal is used only on CFC-IR Series. The thresholds are
currently without function.

High DC RAW Signal = High radiation level. An abnormal low DC
signal may indicate e.g. dirty lens.

Change scale maximum  + =

2500

2250

2000

1750

1500

1230 2
5
g

1000

750

500

250

)

o
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3.6 Signal window - Digital values

In this window, amplitude, frequency and DC RAW signals are
shown as digital values. The current signal as well as the Min.,
Max. and average values (Avg.) over the time period set below are
shown. The bar graph shows the fill level of the FIFO buffer (First
In First Out). When the FIFO buffer is full, the above digital values
are updated accordingly, i.e. if a time period of e.g. 5 minutes is
set, the values displayed above correspond to those of the last 5
minutes.

The FIFO buffer can be cleared at any time by pressing the "Reset"
button.

Once the time has been set, the flame signals are recorded for a
limited time by pressing the "Record" button.

Digital values

Max Ampitude 1 Il v oc raw
Ao, Ampitade 1 g, DCRAW
i, Ampitude 1 Win DC RAW

Ampitude 1 Y7 [oc Raw

60 min

FIFO Buffer 100 %
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3.7 Signal window - Histogram

The Histogram provides an alternative frequency analysis. It shows
the frequency range over a period of time. Use the "Reset" button
to reset the display.

Short-term fregeuncy changes are not displayed for long-term
analysis. The frequency evaluation period can be changed by using
the button at the bottom Lleft.

Stable flames are represented by a small frequency range (green
histogram), unstable flames by a larger frequency range (orange
histogram).

Histogram

/

o
0 10 20 30 4 50 60 70 8 9 100 110 120 130 140 150 160 170 180 190 200
requency / Hz

=) ] = EN - EN e

Page 26 BFI Automation GmbH | Software CFC COM x000




VISUALISATION (ﬁ’ BF| Automation

3.8 Signal window - A/F Plotter

Switching on the flame relay

The green marked area @ is defined by the switch-on thresholds
amplitude and, if active, frequency. To switch on the flame relay,
the flame signal must change from the areas ® or ® to the area
@. This means that the flame signal has exceeded the switch-on
thresholds for amplitude and frequency, if activated.

With activated Frequency With deactivated Frequency
evaluation evaluation

AJF Plotter AJF Plotter

Switching off the flame relay

The red marked area ® is defined by the switch-off thresholds
amplitude and, if active, frequency. To switch off the flame relay,
the flame signal must change from the areas @ or @ to the area @.
This means that the flame signal has fallen below the amplitude
or frequency switch-off thresholds, if activated.

With activated Frequency With deactivated Frequency
evaluation evaluation

AJF Plotter AJF Plotter
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3.9 Display of the mA signal

The 0/4 to 20 mA current output signal of the CFC is displayed as
a bar graph, percentage value and in mA in the upper area of the
software.

3.10 Changing the scaling for the y-axis

The scaling of the y-axis of the two diagrams for the amplitude
signal and the frequency signal can be freely selected. This is very
helpful particularly when setting the sensitivities and the thresh-
old values and for stretching and compressing the time axis.

The scale end value can be changed using the + and - buttons. This
axis is then automatically adjusted.

The standard values are 2500 mV for the amplitude evaluation and
DC RAW signal evaluation as well as 200 Hz for the frequency eva-
luation. Changing the scaling to higher values is only possible for
the frequency evaluation to a maximum of 900 Hz.

311 Recording and visualisation
Take a Snapshot by pressing the "Snapshot” button.

Start recording

By pressing the "Record" button, the software immediately records
the flame signals including all software settings. An active recor-
ding session is indicated by a red flashing LED. Press the button
again to stop recording.

NOTICE

A white field for entering notes appears underneath this.
Change background colour

By pressing the "Background" button, the background colour of the
signal window can be changed between black and white.
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312 Signal analysis

¢") BFI Automation

The flame raw signal can be recorded and used for post analysis.
The data is saved in space-saving text format and requires approx.
3 MB of memory per hour. Every second, 20 to 25 data records
are transferred to the computer. The software offers two ways to

start recording:

The "Record" button @ in the menu (unlimited in time).

The "Record [time]" button @ in the Digital values signal window.
The recording time is preset above the bar display of the FIFO
buffer.

The log files can be opened and processed using spreadsheet soft-
ware (e.g. Excel) @.

NOTICE

To fully display the time information, after importing the log file
into Excel, format the timestamp column by right clicking > Format
cells > Custom > Type: > hh:mm:ss,000

m Snapshot

)7 Background

m Snapshot

) Background

AF Plotter

Record

AFF Plotter
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313 Switch-on delay

The lower value with the designation ... ON in ... below the graphs
shows the quantisation or switch-on delay time. As long as the
flame signal has not exceeded the switch-on thresholds, this field
shows the preset delay value in seconds.

If the flame signal exceeds the switch-on thresholds, the time
counts down to zero and then the flame relay is activated. Should
the flame signal drop below the starting thresholds again before
expiry of the set time, the time is reset again to the default val-
ue. The switch-on delay can be set to a value between 0.4 and 6
seconds.

314 Display of parameters

The associated switch-on and switch-off thresholds as well as
switch-on and switch-off delay be read in the "Setting 1 and 2"
tab.

3.15 Display of relay status

The status of the evaluation and monitor relay is visualised by the
LEDs arranged in the "status window" on the left. The flame relay
in ON when the "Flame ON" LED lights up.

The flame signal is evaluated in two separate channels. The moni-
tor channel monitors the safety-related function of hardware and
software and controls the monitor relay. The evaluation channel
process of the flame signal is subject to the software parameters
and controls the evaluation relay. Both channels must switched
on simultaneously to activate the binary output signal (Flame ON).

NOTICE

The Flame ON binary signal is set when both relays are activated.
The series connection of both relay contacts conforms to the SIL 3
requirements.
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316 Self-test visualisation

When displaying the amplitude signal, the self-test signal drop is
faded out for 160 ms to draw attention to the flame signal. To ob-
serve the self-test, press the button ® available in the Amplitude
and Digital values signal windows to fade it in. Press the button
again to cancel this function.

NOTICE

During the self-test phase, the sensor of the Compact Flame Con-
troller is switched off, whereby the signal evaluation is suspended
for 160 ms.

Y = D

BFI Automation Analog [Tl % [EXN ma

P e ange scale ma Setting 1 v|

28,1 |C78
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4 | Edit or input section
41 Activating the edit section

The edit or input section is used to adjust the Compact Flame Con-
troller to the requirements of the combustion process. It consists of
buttons and inputs fields, in which parameters can be set or corre-
sponding numerical values can be entered.

4.2 Changing the settings

To enable the SETTING 1, SETTING 2, ADDITIONAL FEATURES or
ADJUST CURRENT WINDOW setting levels, the last two digits of
the serial number of the connected Compact Flame Controller
must be confirmed. To confirm the serial number, click on the area
marked in red.

To change any setting @, the last two digits of the CFC serial num-
ber must be entered in the input field @ . The digits to be entered
are displayed directly above the input field or can alternatively also
be read off the name plate @.

Possible entry of digits:
* Example 1- 79
* Example 2 - 05 0or 5

Example 1

©) Flamonitec
TrTOATON

Setting 1

Setting 2
Additional features

‘woww flamonitec-bfi.com 008522
Type: CFC2000IR2 @ [H[
S/N: 1042579 2023

113G Ex ec nC IIC T4 Cc -40 - +85°C
113G Ex tc IIIC T100°C Do 24vVDC

IEC Ex TUR 15.0029X 200mA
TOV 15 ATEX 7682 X

Made in
Do not open while energized Germany

.

Example 2

@) Flamonitec

‘‘‘‘‘‘‘‘‘‘‘‘

wwew flamonite c-bfi.com 008522
Type: CFC2000IR2 @ [H[
S/N: 1042505 2023

113G Ex ec nC IIC T4 Cc -40 - +85°C
113G Ex tc I1IC T100°C Do 24VDC
IEC Ex TUR 15.0029X 200mA
TOV 15 ATEX 7682 X

Activate parameter setting by confirming serial number

n Serial number read out from the CFC

e “ Enter serial number for confirmation

Made in
Do not open while energized Germany

d D
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4.3 Setting1and 2

NOTICE

To change the settings, the serial number must be confirmed first
(chapter 4.2).

Amplification @ adjusts the sensitivity of the CFC, which affects
the amplitude signal. The switching thresholds for flame ON and
OFF are available for amplitude- ® and frequency evaluation @.
The frequency switching thresholds are only taken into account if
frequency evaluation is activated in "Additional features" menue
®. The switching thresholds are also shown in the corresponding
signal windows.

Value entry options:

e Enter value directly into the white window

* Increasing/decreasing the switching thresholds by using the +/-
buttons

e Adjust the amplification by clicking on the bar graph

221 RO
o n Amplification
32

*

Fi8 Amplification
32

Setting 1 active

switch ON level ampiitude  + |0 = e eE switch ON level ampiitude  + | JEEIEH

switch OFF level amplitude  + | [ - Switch OFF level amplitude |~ + | [JEED]

Switch ON level frequency  * m o o - Switch ON level frequency

switch OFF level frequency  + [N =

Switch OFF level frequency

Switch ON delay =+ -
switch OFF delay  + |[JEEIN -

Switch ON delay

Switch OFF delay

Additional features

P | Current relay function

P Freguency evaluation

If the field @ flashes red, the current input is done on the current-
ly inactive channel. The new settings become effective, when the
related parameter level is being selected.

Save changes permanently by
pressing the button >

Save all changes

EDIT OR INPUT SECTION

Setting 1 active o
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4.4 Setting - Additional features

When the current relay function @ is activated, the CFC outputs
the analogue signal only if flame relay is switched on. When flame
relay is switched off, CFC provides current start value (0/4 mA).

When frequency evaluation @ is activated, the switching thresh-
olds of amplitude and frequncy are used to evaluate the flame
status.

When the calibration function is activated, the CFC outputs the
selected current value. The current value can be adjusted by using
the +/- buttons ® (chapter 4.12).

Transferring parameter files between CFC and computer (chapter 5) @.

Change the required current start value between dead-zero (0 mA
- 20 mA) and live-zero (4 mA - 20 mA) by pressing the button ®.

Additional features

0 P | Current relay function

o P rrequency evaluation

Calibrate 20 mA
e Calibrate 4 mA
Save settings
o Load settings
4 mA - 20 mA

+1

e 0 mA - 20 mA
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4.5 Setting - Adjust current window

The current window defines the range of the amplitude signal, in
which the Compact Flame Controller will output 0/4 mA to 20 mA
@. The analogue output depends on the amplitude signal.

The relevant amplitude switching thresholds and the analogue val-
ue, at which the flame relay switches off via the amplitude evalu-
ation, are specified in section @.

After starting the burner, the flame signal (black line) must cross
the green switch-on threshold upwards. The flame relay is activat-
ed after the switch-on delay time has elapsed. This process must
take place within the ignition safety time set at the burner control
system. The switch-on and switch-off threshold can be modified
within certain limits.

The switch-on threshold must be set above the extraneous light
signal and lower than that of the own burner. If the burner is shut
down or fails, the flame signal must drop clearly below the switch-
off threshold.

NOTICE

The "Current lower value" is greyed out, if the lower amplitude value
of the current window has been set as dependent (calculated) @.

Adjust current window

Current upper value * | Xk} - o

switch ONlevel |[[ERHl] mv
switch OFF level | [ETTXN mv o

switch offat |[EEX %
switcnorrat [ ma

Current lower value

ndino Bojeuy

calculated @

variable .
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4.51 Setting - Adjust current window (0/4 mA)

The lower amplitude value of the current window is either de-
pendent (calculated) or independent (variable) of the switch-off

threshold of the amplitude signal.

If "calculated" is selected, the lower value of the current window
is calculated, so that the switch-off takes place via the amplitude
evaluation at 25% analogue output. With this function, the system
operator can assess the flame signal without knowing the switch-

off thresholds of the amplitude signal.

If "variable" is selected, any value between 1 mV and 1100 mV can

be choosen.

The following conditions can restrict the above setting ranges:

e The lower amplitude value of the current window must be low-
er than the amplitude switch-off threshold.

* The settings of the current window is taking the switch-off
thresholds of both parameter levels into account (see diagram).

* If the amplitude switching thresholds are adjusted, the set-
tings of the current window are automatically checked for the
above conditions and adjusted if necessary. The automatic ad-
justment is indicated by a message in the Amplitude evaluation

window.

Amplitude
threshold

%

1100 mV

Parameter 1 D
OFF at 900 mV

Parameter 2
OFF at 750 mV 750 mv

Non-adjustable range for 0/4 mA

v
- Adjustable range for 0/4 mA
1T mv

BFI Automation GmbH | Software CFC COM x000

Max. adjustment range
for 0/4 mA

1100 mv
A

1T mV
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4.5.2 Setting - Adjust current window (20 mA)

The upper amplitude value of the current window (20 mA) can be
set between 650 mV and 2498 mV.

The following conditions can restrict the above setting ranges:

e The upper amplitude value of the current window must be at
least equal to or above the amplitude switch-on threshold.

* The settings of the current window is taking the switch-on
thresholds of both parameter levels into account (see diagram).

¢ From an amplitude switch-off threshold of less than 625 mV,
the upper value of the current window is reduced from a max-
imum of 2498 mV to a maximum of 2398 mV. This prevents the
lower value of the current window from becoming negative.

Amplitude Max. adjustment range
threshold for 20 mA

2498 mV 2498 mV
A 2398 mV
A
Parameter 2
ON at 1700 mV 1700 mV.
/ A
Parameter 1
ON at 1200 mV [>
. Adjustable range for 20 mA /
v v v
Non-adjustable range for 20 mA
650 mV 650 mV 650 mV

Switch OFF level
>=625 mV <= 624 mV
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4.6 Saving data on the microprocessor

If settings are changed, the parameters are saved directly to the
Random Access Memory (RAM).

The Compact Flame Controller immediately operates with the new
parameters which, are not yet permanently saved. Changed set-
tings are initially buffered in the RAM of the Compact Flame Con-
troller and must be permanently saved to the EEPROM by clicking
the "Save all changes" button!

NOTICE

If the parameters have not been saved permanently, the settings
are loaded from the EEPROM and used after the next power supply
interruption (last edit date).

Deleting the parameters if the EEPROM has not been backed up
is helpful when carrying out tests. Various different settings can
be tested without the need to change the parameters saved in the
EEPROM. If the Compact Flame Controller is de-energised after
tests, the settings that were last saved in the EEPROM will be ap-
plied again the next time it is started up.
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47 Amplification setting

A change of the amplification (sensitivity setting) affects the am-
plitude signal. The Compact Flame Controller is factory set to
maximum gain of 32 (highest sensitivity). The amplification can be
read from the numerical value and at the slide controller.

There are two ways of changing the amplification:

» Direct input of a value into the input field

* By moving the mouse pointer over the slider and press the left
mouse key. Hold the mouse key pressed and move the bar up
or down. The exact settings of the slider are also visualised by
the numerical value.

B %
n Amplification
32

s |2

il Amplification
32

Setting 1 active

Switch ON level amplitude ¥ Switch ON level amplitude

Switch OFF level amplitude Switch OFF level amplitude

Switch ON level frequency

2200 |
1001 |
N
Switch OFF level frequency “
10|

Switch ON level frequency

Switch OFF level frequency

Switch ON delay Switch ON delay

Switch OFF delay Switch OFF delay
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4.8 Frequency evaluation

In addition to the amplitude evaluation, the Compact Flame Con-
troller from the CFC 2000 series offer the option of performing
frequency evaluation of the flame. The frequency evaluation is
subject to the modulation rate (flicker frequency) and was devel-
oped to eliminate the extraneous light in multi-burner systems.
The flame signal of the flame to be monitored differs characteris-
tically from other signal

sources (extraneous light) by a higher flicker frequency.

The integration of the frequency evaluation into the flame monitor-
ing is carried out via the setting "Additional features”.

NOTICE

When the frequency evaluation is activated, the flame signal must
exceed the switch-on threshold of the amplitude evaluation and
the switch-on threshold of the frequency evaluation. Activation of
the flame relay (Flame ON) takes place after the set switch-on
delay. The flame relay remains active until one of both switch-off
thresholds drops below for the duration of the safety time.

4.9 Setting the switching thresholds
The green value stands for the switch-on threshold, the red value
for the switch-off threshold and the black value is the current
value.
The switch-on threshold must be set above the extraneous light
and lower than that of the useful light. If the burner is shut down
or fails, the frequency signal must drop clearly below the switch-

off threshold.

To set the switching thresholds, see chapter 4.3.
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410 Safety times for operation

Switch-off delay (switch-off time)

NOTICE

The set safety time for operation applies to both sensitivity levels!

The safety time can be adjusted to the safety specifications of
the combustion process. Activate the corresponding field for the
switch-off time by double clicking with the mouse and enter the
new value via the keypad. Alternatively use +/- buttons.

NOTICE

The safety time for operation can be set between 0.4 — 6 seconds.
The safety time for operation (switch-off time) is also subject to
the hardware settings (refer to operating instructions BA CFC x000
EN).

Switch-on delay (switch-on time)

The flame signal must exceed to the switch-on thresholds for
the set switch-on time in order to activate the flame relay. The
switch-on time can be selected between 0.4 and 6 seconds. The
delay enables the Compact Flame Controller to be optimally ad-
justed to the combustion process.

To do this, set the switch-on delay in the settings level by entering
it directly in the white field. The +/- buttons are available as well.
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411 Calibrating the current output

To calibrate the current output, go to the setting "Additional fea-
tures". This function is used when the expected output current is
not correct.

When the calibration function is activated, the CFC outputs the
selected current value, which can be measured with a suitable
measurement device. If the actual current output differs from the
value displayed in the software, use the +/- buttons to calibrate
it. After completing the calibration, press the green LED again to
end the process.

Save changes permanently by
pressing the button >

Save all changes

NOTICE

During the calibration process, the Compact Flame Controller con-
tinuously outputs a simulated current value. No other settings can
be adjusted simultaneously.

If communication is interrupted during the calibration process (by
disconnecting the IR data cable or closing the software), the Com-
pact Flame Controller will remain in calibration mode and continue
to output the simulated current value, which does not correspond
to the current flame status. To ensure accurate calibration, re-es-
tablish the connection and complete the calibration process.
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412 Current relay function

By default, the current output depends on the amplitude evalua-
tion and the set current window. The switching thresholds have no
influence on the current output.

The current relay function offers the possibility of activating the
current output only when the flame relay has switched on. Select
current relay function in settings "Additional features". The green
LED serves as a button and as a status indicator.
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413 Saving hardware settings

After finishing the recording and when saving the settings, the
software opens this window to record the hardware settings.

No settings are changed by the entries in this window, they are
merely added to the header of the log- or parameter file. This
information is important for post analysing of recorded flame in-
formation.

The CFC housing must be opened for the hardware settings. The
settings marked in blue in the graphic correspond to the default
settings (factory settings).

NOTICE

Space for Comments/Annotations referring to the recorded data.

4131 Safety switch-off time for operation

The monitor relay is controlled by the monitor channel. The safety
switch-off time of the monitor channel is set by jumpers J1-J3 on
the CFC main PCB. The switch-off time of the evaluation channel
is set via the software and controls the evaluation relay. Monitor
channel and evaluation channel are logically AND

linked. The shorter switch-off time determines the CFC safety
switch-off time for operation.

Jumper J1 closed: 1 second (Standard)
Jumper J2 closed: 3 seconds
Jumper J3 closed: 5 seconds

Example 1: required CFC switch-off time = 1s

> J1 closed (1s) & Software switch-off time 1s
Example 2:  required CFC switch-off time = 2s

> J2 closed (3s) & Software switch-off time 2s
Example 3: required CFC switch-off time = 5s

> J3 closed (5s) & Software switch-off time 5s
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413.2 Input frequency analysis
J4 is not equipped (n.e.) on all Compact Flame Controllers CFC!

In this case the collection point is after High-Pass (HP)-Filter.

The jumper J4 selects, on which stage the microcontroller collects
its flame signal for the frequency analysis. Generally there are two
options, before and after HP-Filter.

With terminals 2-3 connected the collection point is after HP-Filter,
which means that any change on frequency setting on S1 (30, 60, 90
or 120 Hz) will have an effect on frequency evaluation signal, shown
on software diagram.

With terminals 1-2 connected the collection point is before HP-Filter,
which means that changes on S1 will not effect the frequency signal
on software diagram.

413.3 Frequency selector

The "Frequency selector" S1 is located on the CFC main PCB and
changes the cutoff frequency of the High-Pass-Filter. A lower fre-
quency setting (min. 30 Hz) will increase the amplitude signal as
also lower flicker frequencies can pass this stage to generate fla-
me signal. A higher frequency setting (max. 120 Hz) will reduce the
signal especially from unwanted low frequency sources like e.g.
fire ball, back ground radiation or even neighbour flames. The fre-
quency signal might be effected as well.

Selectable filter settings are 30 Hz, 60 Hz (Standard), 90 Hz and
120 Hz.
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413.4 Optical aperture

Available on CFC-IR-Series only.

An optical aperture reduces the flame radiation intake of the semi-
conductor-sensor @ on optical way. The triangular aperture plate
is located between lens and sensor and comes with three different
hole sizes (small, medium and wide). Set as follows:

* open locking screw @

» unfix axis screw @

e setaperture ®

+ fix axis screw @

* close locking screw ®

The plate can be also turned away so that the semiconductor-
sensor @ gets the full flame radiation (open).

413.5 Wire-break detection & Annotation
The CFC is prepared to be equipped with a "wire-break-detection"”
feature. The configuration can be carried out according to custo-

mer requirements.

Standard configuration: Not equipped

413.6 Serial number
The serial number can be found on the CFC name plate.

Press "OK" to acknowledge the hardware settings. Save the log- or
parameterfile after then.
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5 | Data management

51 Save Settings (CFC » Computer)

,I’I'
/ /
/ /

n /4
r oy

Save all changes

Save settings

All parameter changes are saved in the RAM memory (Random Ac-
cess Memory) as long as the CFC is supplied with power. To save
the parameters permanently in the EEPROM, press the "Save all
changes" button.

/\ CAUTION

If the parameters have not been saved permanently, the settings
will be loaded from the EEPROM and used after the next power
supply interruption (last edit date).

This feature can be used to reset the CFC to the settings last sa-
ved in the EEPROM after test settings by disconnecting it from the
power supply (min. 5 seconds). Please note that the burner will
fail after disconnection from the power supply if it has not already
been switched off.

CFC » Computer
To save the current parameters, select "Additional features" - "Save
settings" button and enter the hardware settings.

NOTICE

Only the data that has been saved in the EEPROM will be trans-
ferred to the connected computer.

5.2 Load Settings (Computer » CFC)

Load settings

All CFC parameters can be saved on the connected computer.
These parameters can be transferred to any CFC of the same se-
ries. For security reasons, data can only be loaded in Edit mode.
All previously set and saved data will be lost when the new param-
eters are transferred. To save the parameters permanently in the
EEPROM, press the "Save all changes" button.

Computer » CFC
Transfer parameters from computer to CFC via the "Additional fea-
tures" - "Load settings" button.

NOTICE

After installation on the burner, each new and pre-set Compact
Flame Controller must be checked for proper function and security
against extraneous light!
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5.3 Failure memory

The CFC x000 has an failure memory that archives failures that
have occurred and displays them in the "General" section. The last
four failures are displayed according to the FIFO principle (First In
First Out).

The following information is revealed by the failure code. For exam-
ple, the following figure shows a brief loss of voltage (BOT fault)
with activated channel 1 at operating hour 320:

5 / 1 / 320
Failure type Failure channel Operating hour
Failure Failure Operatin
- Channel P g
type description hours
1 RAM y 772727 5/1/557 Failure memory 1
2 Flame relay failure 1or2 0...65535 5/1/420 Failure memory 2
3 Electric potentio- e ety 3
meter failure
4 Watchdog time donh s
failure
5 BOT failure — Brown 1or 2 0...65535
Out Detect

Example: 5/1/557 (Last recognised failure)
Failure No. 5 (BOT failure = short-term loss of power)
on (activated channel) 1 at (Operating Hour) 557.

5/1/420 (First recognised failure)
Failure No. 5 (BOT failure = short-term loss of power)
on (activated channel) 1 at (Operating Hour) 420.

Failure signaling is indicated via the red LED "Error" in the upper

right part of the user interface. In addition, a signal is output to PIN
8 of the plug-in connector. (see CFC operating instructions)
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6 | Faults

Problem

Display

Cause

Remedy

Programme
does not start
communication

Evaluation signals
stop

Data logger
does not start

Parameters
cannot be changed

Software is not
operable

No changes on the
screen

Error message from
the computer

Enable field for the
serial number mar-
ked red

No or the wrong
interface selected

Connection between
CFC and computer
interrupted

Communication
between the CFC
and the computer
interrupted

Missing access
rights to the drive
on which the tem-
porary log file is
created

Wrong or no serial
number entered

Select the correct
interface

Check connection
between CFC and
computer

Check connection,
restart programme

Execute this
program as Admin
or at least have ad-
min rights assigned
to this path

Enter serial
number
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7 | Order data

71 Software

The CFC Com x000 software can be obtained from BFI Automation

GmbH using the following order data:

Article

Part number

Communication and software pa-
ckage for CFC1000-4000 incl.
IRDA/USB2.0 - Data interface cable
lenght 1.5 m

Communication and software pa-
ckage for CFC1000-4000 incl.
IRDA/USB2.0 - Data interface cable

6040-4901-00

6040-4901-03

lenght 3 m

7.2 Accessories
Article Part number
IRDA/USB2.0 - Data interface cable 6040-4810-10
lenght 1.5 m
IRDA/USB2.0 - Data interface cable 6040-4810-13
lenght 3 m
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