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Application

1 App[ication controlling the capacity of actuators or a frequency
converter interface.

The program statu device parameters can be read
directly from th FCU can be activated manu-
ally using thE&:a Manual mode for setting and

diagnosti

optionall rated valve proving sys-
alves can cked for leaks by querying

e switch or it can be checked
e on the inlet side is closed.

FCU with plug-in connection terminals

rs are saved on an integrated parameter chip

Protective system control FCU 500 is des 0 mon-

itor and control central safety function Srin d. The parameter chip card can be removed from the
9aSmax., Aifmin., Pre-purge, tightn test, te old unit and inserted into a new FCU to transfer the pa-
ture operation or start enable fo er control in rameters, for example when replacing the unit.

multiple burner systems on ial furnacesilna fur- “

nace and zone control sySte FCUB5 umes

central functions. Th 5is use onitor local

safety functions and to trol th(& capacity. If the
centrally checked safety requirements, e.g. pre-purge,

flow detector and pressure switch check, have been
met, the FCUs issue the start enable signal to the burn-
er control units.

The FCU is optionally available with integrated safety
temperature monitor or safety temperature limiter,
integrated tightness control and with an interface for

FCU 500, FCU 505 - Edition 02.17 5



Application

The monitored outputs for the actuator and valves are
accommodated in a plug-in power module. This can
simply be replaced if necessary.

Thar@ operat rol unit OCU, display functions and

e o of the F@ be relocated to the control cabinet

The optl bus module BCM 500 makes it possible
tthe FCU to a fieldbus interface in a Profinet
us TCP network. Networking via the fieldbus
oVt A param les multiple FCUs to be controlled and monitored
y an automation system (e.g. PLC). The bus module is
bo prepared for DIN rail installation. It is pushed on to the
nthe cont FCU from the side.

Once the plug-in power module has been r
eter chip card and fuses are access:b

The FCU can be installed on a
cabinet. Plug-in connectio
make it easier to install a

alstnps &FCU

unit OC vailable as
syste rols. The OCU
can beinstalled in the control cabinet door instead of
standard control units. The program status, statistics,
parameter values or fault messages can be read on

The external operator-
an option for the protecti

the OCU. For burner adjustment, the operating points
can be approached conveniently in Manual mode using
the operator-control unit. The address for the fieldbus communication is set using three
code switches.

FCU 500, FCU 505 - Edition 02.17 6



Application

Roller hearth kiln in the ceramics
industry

Q ' . Smelting and holding furnace

FCU 500, FCU 505 - Edition 02.17 7
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1.1 Application examples

1.1.1 ON/OFFrotaryimpulsecontrol
Fapprocesses which require a turn-
dewn of more than 10:1 and/or
those which require heavy circula-
tion of the furnace atmosphere to
enstre @ uniform temperature, e.g.
reatitreatment furnaces operating
atlow and medium temperatures in
the metallurgical industry.

With ON/OFF cyclic control, the
capacity supplied to the process is
controlled by means of a variable
ratio of the operating time to the
pause time. In this type of control,
the burner output pulse frequency
always maintains full momentum
and results in maximum convection
in the furnace chamber, even with
regulated heating.

The pneumatic ratio control sys-
tem controls the gas pressure on
the burner proportionally to the air
pressure and thus maintains a con-
stant air/gas ratio. At the same time,
itacts as a low air pressure protec-
tion device.



The ignition and monitoring of the
individual burners is ensured by
pirner control unit BCU 460..L.

dIfe géntrally checked safety func-
A tions such as pre-purge, tightness

Ll vas \ test, flow detector and pressure
BCU 460..L A switgh'eheck (gasmin, 93Smax»

ail i Yare provided by the FCU 500.
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1.1.2 Modulating burner control
For processes that do not require
heavy circulation in the furnace, e.g.
alliminium smelting furnaces.

This system is suitable for process-
es in which infiltrated air may flow
intothefurnace through switched
offfleurners. The capacity can be
adjusted continuously by activating
the air control valve (analogue or
3-point step signal). The pneumatic
ratio control system controls the
gas pressure proportionally to the
air pressure and thus maintains a
constant air/gas ratio. At the same
time, it acts as a low air pressure
protection device.

One burner control unit per burner
is required for ignition and monitor-
ing.

The centrally checked safety func-
tions such as pre-purge, setting the
valve to ignition position via a but-
terfly valve control system, tight-
ness test, flow detector and pres-
sure switch check (gasyin., 98Smax..
airmin ) are provided by the FCU 500.

10
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1.1.3 Safety limits (LDS) for
modulating burner control

Iife centrally checked safety func-
tionssuch as pre-purge, setting the
valye to ignition position via a but-
terfly valve control system, tight-
nesstest, flow detector and pres-
sufe switch check (gasmin, 98Smax.s
ailmin ) are provided by the FCU 500.
The capacity can be adjusted con-
tinuously by activating the control
element (analogue or 3-point step
signal).

To ensure that the correct air vol-
ume is available for ignition (start
fuel flow rate) when starting the
burners, the FCU sends the burner
start enable signal to the BCUs via
the “LDS (limits during start-up)”
output.

The circuit design of the safety
interlock and LDS outputs on the
FCU and the corresponding in-
puts on the BCUs ensures that the
burners can only start if the safety
interlocks and the LDS output have
enabled burner start-up.

11



Application

1.1.4 Flame control using the temperature

FCU 500..H1

BCU 56x..D

In high temperature systems (tempera
the flame may be controlled indirgétly via
ture. As long as the temperaturein furnace c er

is below 750°C, the flame controlle Gon-
ventional methods. $

If the temperature in t cecha es above
the spontaneous ignitio mper fthe gas/air
mixture (> 750°C), the FCU signals tothe burner control
units via the fail-safe HT output that the furnace sys-
temis in High temperature mode (HT). When the HT in-
putis activated, the burner control units switch to High
temperature mode. They operate without evaluation of

the flame signal and their internal flame control system
is non-functional.

FCU 500, FCU 505 - Edition 02.17

If the furnace temperature falls below the spontaneous
ignition temperature (< 750°C), the FCU disconnects
the HT output from_tie electrical power supply. There

is no active sign e |HT inputs of the burner control
units. The fla ignal§ are monitored once again by
the UV se or erod.

In the even afaultin perature monitoring com-
po nsor di inuity, sensor short-circuit)
orin ent of s failure, the flame control task

burner control units.

12



Application
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1.1.5 Furnace and zone control

The FCU 500 (furnace FCU) performs central tasks
such as checking the safety interlocks, fan control, sys-
tem leak tightness check and pre-purge.
It signals to the FCU 505 in the zones that the butterfly
valves can be moved to the purge position. Signals are

FCU 500, FCU 505 - Edition 02.17

sent to the butterfly valves by the FCU 505. The but-
terfly valves move into position. A signalis sent to the
FCU 505 via their safety interlock input that the central
FCU 500 has issued the enable signal for the burners.

13



Certification

2 Certification ANSI/CSA approved

Certificates — see Docuthel @@

Certified pursuant to SIL € us

g__= ==g American Na Stamdards Institute/Canadian

i - Standards n ANS| 721.20/CSA C22.2,
For systems up to SIL 3 pursuantto EN 61508.

- ber: 3335-01 (natural
Pursuant to EN SO 13849-1:2006, Table 4, the FCU 52 Orq y | mber (natura
s e) 3 natural gas, LPG).
canbeuseduptoPLe.
to Unlon
3

EU certified pursuant to &
— Gas Appliances Directive (2009/142/ECin Sonjunc- @D oduct FCU 500 meets the technical specifica-
: < ancisions o

tion with EN 298 EN 1643 ns of the Eurasian Customs Union.

Meets the requirements of the& 60
— Low Voltage Directive (20 /EG), .

— EMC Directive (2004/ $

FM approved $

APPROVED

Factory Mutual Research Class: 7610 “Combustion Safe-
guards and Flame Sensing Systems”. Suitable for applica-
tions pursuant to NFPA 86. www.approvalguide.com

FCU 500, FCU 505 - Edition 02.17
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3 Function

3.1 Connection diagram
3.1.1 FCU 500

Detailed connection diagrams for actuators and fre-

quency converters, see from page P1 (Capacity cond

Explanation of symidols, see page [L44 (Legend

Electrical connection, see page |L20 (Project planning]
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3.1.2 FCU 505
Detailed connection diagrams for actuators and fre-

guency converters, see from page P1 (Capacity cond

Electrical connection, see page [L20 (Project planning|

Explanation of symbols, see page |L44 (Legend
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Function

3.1.3 Assignment of connection terminals

5,6
and
7,8

11,12

13
14
15
57

16

17
18
41
42
44

24V DCinput

Double
thermocouple

VACinput

Safety circuit output

24V DCoutput

24V DCinput

Designation
Start-up signal
Controlled air flow
Remote reset
Operating signal

Safety temperature monitor and/or
safety temperature limiter

Supply voltage

Gasvalve V1
Gas valve V2

Gasvalve V3 q
Safety interlocks (limi
Safety limit

its during start-up)

Purg

High t re operati

ating signal
Fan ready for operation

FCU 500, FCU 505 - Edition 02.17

Function

example Onlyfunctlonalm stan
received at terminal 1 (FCU

Input for external signal (but et the unitafter a fault lock-out
its to |nfor that a sufficient number of burners is

Ly
usignition te of the gas/air mixture in High temperature
imum fumace@z gas temperature using the integrated

temp a o leoftheFC HL
too e the FCU
e(L1),12=ne ductor
Co ection of ph alve V1

available fortempe
Monitor the sponta

Connection of gasvalve V2
Connectlon e orgasvalveV3
Safety eablessignal to the burner control units

oe that the correct air volume is available for ignition (start fuel flow rate) when
e burners, the FCU sends the burner start enable signal to the burner control
ia this output.

ignalto FCU 505 or burner control units to inform them that purge is in process
Enable signal from the FCU indicating that the furnace system is in High temperature mode
Fault signalling output, 24 VDC, max. 0.1 A
Operation signalling output, 24 VDC, max. 0.1 A
Feedback signal from fan indicating readiness for operation, see 31

17



Function

Terminal Type Designation Function

. Connection for the sensor of the valve proving system (tightness control pressure switch or
45 Valve proving system POC switch for checking the closed po
46 Controller enable/emergency stop Se%lggr(;;tlapefomrohr:%gf)r-sli\éeSafEt C erlocks (e.g. emergency stop, safety
47 Minimum air pressure gpanrﬁg&onl%)r pressure sw the minimum air pressure, see
- . Connection for a se onitor the minim irflow during pre-purge or post-purge,
48 Minimum air flow o
Safety circuitinput see Parameterd 3
49 Minimum gas pressure Connection for press chto monit@minimum gas pressure,seelS
50 Maximum gas pressure Connecti ure switch to r@t e maximum gas pressure, see Paramete] 12
51,65 . . ) ) )
ey . Th e assign ¢tion using parameters. To do so, logical AND gatings
66,67, P bl t . X )
o0 rogrammable inputs in 47, 48@%&% possible.
Feedback from actuator/freque A -
52 converter @feedback signal from the actuator/frequency converter
gg gg Capacity control ) . D ° 47y control using an actuator or frequency converter,
’ VAC output :
58 outpd Fan Connect r fan control. Alternatively, this output can be used to activate a valve to check

2

O

FCU 500, FCU 505 - Edition 02.17 18



Function

3.2 Program sequence

3.2.1 FCU 500..FO
Example of application, see page B (ON/OFF rotary|

fmpulse control)
Switch on the FCU
v
In the event of fault signal: reset &
*

v
Start-up position/standby '
v

Start-up with 9 signal

v <

Switch-on delay time tg running (parameter 6 '

Safety interlocks check 9 \
v N 0

Gas enable via valves V13
Enable signal to burner control units for the burner start via the “safety
interlock” output

v
Operation

FCU 500, FCU 505 - Edition 02.17
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Function

3.2.2 FCU 500..F1, FCU 500..F2
Example of application, see page |LO (Modulating]

burner control

Switch on the FCU
v
In the event of fault signal: reset
v
Start-up position/standby
v

Start-up with 9 signal
v

Switch-on delay time tg running (parameter 63)
Safety interlocks check

v

Fan run-up time tgy running (paramet;
Pre-purge starts

\4

Actuator moves to the pasitionfakignition capacity
v

Gas enable via valves V1 and V2
Enable signal to burner control units for the burner start via the
“safety interlock” output

v
Controller enabler signal delay time tgr running
v
Operation/controller enable

FCU 500, FCU 505 - Edition 02.17
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Function

3.2.3 FCU505..F1, FCU 505..F2
Example of application, see page |L3 (Furnace and|

zone control

Switch on the FCU

v

In the event of fault signal: reset

v

Start-up position/standby

v

Start-up with 9 signal

v

Switch-on delay time tg running (parameter 63)
Safety interlocks check

v

Fan run-up time tgy running (parameteé
Pre-purge starts

v

FCU 500 pre-
Tightness test (if e

Actuator osition for
v
Controller enabler signal

v

Operation/controller enable

FCU 500, FCU 505 - Edition 02.17
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Function

FCU Ofenschutzsystem-Steuerung

o

S

\®) MNormaler Anlaui

() Stbrung

\_/ Dichtheitskontrolle

)
> &

The interactive animation shows the function of the

3.3 Animation

protective system control FCU 500.

Click on the picture. The animation can be controlled
using the control bar at the bottom of the window (as
ona DVD playen).

To play the animation, you will need Adobe Reader 9 or a

FCU 500, FCU 505 - Edition 02.17
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THHHHHHHIHAHHHHHHHH A HA
L1

D (UGB

newer version. If you do not have Adobe Reader on your

system, you can download it from the Internet. Go to

www.adobe.com, click on “Adobe Reader” at the bottom

of the page and follow the instructions.

If the animation does not start to play, you can down-

load it from the document library (www.docuthek.com)

as an independent application.

22





Temperature monitoring

4 Temperature monitoring

The FCU..HL1 is fitted with an integrated temperature
module.

This module can be used as a safety temperature moni-

tor (STM) to monitor the spontaneous ignition temper- &
ature of the gas/air mixture or as a safety temperature

limiter (STL) to monitor the maximum furnace/flue gas

temperature. Double thermocouples are connected to

the temperature module to measure the temperature. '
The functions STM and STL can also be combined. In O
this case, the connected double thermocouple m -

liably detect whether the spontaneous ignition temper-

ature (> 750°C) has been exceeded and als her
the maximum permitted furnace temper s been
exceeded.

The safety temperature monitor safetytemp t@
limiter functions can be adjusted tothe requirem of

the system using paramete R2,23,24 ,see
page B2 (High temperatdhe

Q

FCU 500, FCU 505 - Edition 02.17
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Temperature monitoring

4.1 High temperature operation with safety
temperature monitor function (STM function)

As soon as the temperature in the furnace chamber

is above the spontaneous ignition temperature of the
gas/air mixture (> 750°C), the FCU signals to the down-
stream burner control units via the fail-safe HT output
that the furnace system is in High temperature mode
(HT). When the HT input is activated, the burner control
units switch to High temperature mode. They operate
without evaluating the flame signal and their internal
flame controlis non-functional.

If the furnace temperature falls below the Spontane us
ignition temperature (< 750°C), the FCU dis

the HT output from the electrical power s s soon
as the signalto the HT inputs of the b trol
units is no longer present, the ﬂ sign re o c
again monitored by a UV senso me rod.

In the event ofafaultmate ture moni gcom—
ponent (e.g. sensor discofti ensor ircuit)
orintheeventofam re,the f ontrol task

is transferred to the bur control

Either the temperature module integrated in the FCU..
H1 or an external safety temperature monitor (STM)
can be used for High temperature mode. Pre-purge
can be disabled for both versions in High temperature
mode, see page B6 (Pre-purge during high tempera

ure operation).

FCU 500, FCU 505 - Edition 02.17

4.1.1 With integrated STM
The integrated temperature module (STM) can be used
for high temperaturgfoperation. Pre-purge can be disa-

A0,
T s
..D
uC
il RN —
6 9
BCU 4xx..D _>>
¢
<
; \ |
>
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Temperature monitoring

4.1.2 With external STM

An external safety temperature monitor (STM) can be
used for high temperature operation. Pre-purge can
be disabled in High temperature mode, see page B6]

[Pre-purge during high temperature operation).

FCU 50x..HO
FCU 50x..H1

66

[
STM

FCU 500, FCU 505 - Edition 02.17

4.1.3 With integrated and external STM

The integrated temperature module can also be used in
conjunction with a ternal safety temperature moni-
tor (STM). The s s ignition temperature can
then be moni

25



4.2 Maximum temperature monitoring with
(flue gas) safety temperature limiter (STL/FSTL
function)

As soon as the maximum permitted temperature limit
is reached in the furnace or in the flue gas or an error
occurs on the monitoring equipment within the permit-
ted temperature range (e.g. sensor discontinuity, sensor
short-circuit), the FCU will perform a fault lock-out. The
safety interlock output will no longer be set.

The temperature module integrated in the FCU..H1 o
an external safety temperature limiter (STL) can bé
used for this function.

FCU 500, FCU 505 - Edition 02.17

4.2.1 With integrated STL/FSTL

FCU 50x..H1

5-8
STk
57

BCU 4xx..D

9

— —

BCU 4xx..D

4.2.2 With external STL/FSTL

FCU 50x..HO
FCU 50x..H1

46

STL

57

BCU 4xx..D

NN

9

BCU 4xx..D
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Air control

5 Air control

Acting as the furnace protective system, the FCU 500
assumes the task of central air control on a furnace. It
controls and monitors the required air volume for start-
up, during operation and after the furnace has been
shut down. The fan is activated by the FCU for this pur-
pose. The static air pressure and the air volume for pre-
purge can be monitored by pressure switches.

PZL PZH

N

VAS

DG DG

DGmin #50G max
49 50 151413

S
%3

FCU 500..F0

FCU 500, FCU 505 - Edition 02.17

The capacity control function provided by the FCU 500..

F1/F2 and FCU 505..F1/F2 allows an additional cen-
tral actuator or a fregiency-controlled fan to be con-
trolled and monij

the capacity

em controls and monitors the
for purging and for starting the

required aifiwolu
burners. D eratiomythe FCU enables the exter-
nal ¢ % atlire cont em for capacity control.

O

ol

ile the furnace is starting up,
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5.1 Controlled air flow

On FCU 500, actuation of the input at terminal 2 acti-
vates the controlled air flow function. The fan (termi-
nal 58) is started in standby (with no start-up signal).
Airis fed to the combustion chamber, e.g. for cooling.

FCU 500, FCU 505 - Edition 02.17

The FCU starts the fan depending on the functions

defined using parameters, see also page

pressure protection}, page 88 (Air monitoring during]

controlled air flow)] and page B9 (Air flow monitoring]

Huring pre-purge).

The controlled air flow function is no longer performed

once the start-up signal has been received at terminal 1.

28



Air control

5.2 Capacity control A corresponding circuit design between the FCU and
the BCUs ensures that the burners can only start if the
he LDS output are active.

As soon as a start-up signal has been received by the
FCU..F1/F2 (terminal 1), the fan of an FCU 500..F1/F2  safetyinterlocks ang
is started via terminal 58 after the switch-on delay time
has elapsed. The air volume for pre-purge is requested

via the outputs for central capacity control (terminals
53 to 56). Air flow monitoring (terminal 48) starts. The
pre-purge time starts if there is adequate air flow.

After the elapse of the pre-purge time, the air volume
forignition is requested. After the program has ended
(limits during start-up, pre-purge and also tightne
test for FCU..C1), the gas enable signal is issued via th

valve outputs V1 (terminal 13) and V2 (termi )ﬁ\d

the burner start enable signalis issued to ner 0
control units via the “safety interlock” atutp ermi- G

nal 57). n
The correct air volume for igniti rt fuel flow

must be available for each

up attempt. To this end,
enable signal to the t
start-up)” output.

FCU 500, FCU 505 - Edition 02.17 29



Air control

After the burner operating signal from the burner con-
trol units has been received, the FCU enables the con-
trol system for operation. For pertinent parameter set-
tings, see page [LO1 (Burner operating signall.

[9]

67
" (BCU..FO) v
1 |4 Fcu 500..F1 S T o

YV bob I YYYlo

pacity control).

FCU 500, FCU 505 - Edition 02.17
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6 Furnace zone control

For furnace zone control, one FCU 500 is used to
control the furnace and several FCU 505 are used to
control the individual modulating zones (FCU 505..F1
or FCU 505..F2). When connecting several FCUs in a
circuit, a hierarchical operating structure is applied.

FCU 500, FCU 505 - Edition 02.17

The furnace FCU (FCU 500) performs central tasks
such as checking the central safety functions, fan con-
trol, system leak tightness check and pre-purge.

va
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Furnace zone control

The zone FCUs (FCU 505) control the zone capacity.

After checking the safety interlocks (after expiry of the
switch-on delay time) and when the fan run-up time
is started, the furnace FCU signals to the zone FCUs
via the input at terminal 66 that they should move

the actuators to purge position. After the purge (and é

furnace FCU signals to the zone FCUs via the input at
terminal 46 that burner start is enabled. When they

receive this signal, the zone FCUs move the valves to '

ignition position for starting the burners and then is *’
the enable signal to the burner control units to startt z
burners. ' \Q

s

&V
W

the tightness test if applicable) has been ended, the &

FCU 500, FCU 505 - Edition 02.17
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Valve proving system

7 Valve proving system
The FCU..Cl is fitted with an integrated valve proving
system. This allows the tightness of two or more gas

solenoid valves and the pipework to be checked, see
page 34 (Tightness control]. Alternatively, the closed

position of a gas solenoid valve can be checked using a
POC switch, see page b7 (Proof of closure function). &

Once the test has been carried out successfully, the
furnace is enabled for start-up. ' 0
The tightness control function satisfies the require- O .
ments of EN 1643 (Valve proving systems for aut *

ic shut-off valves for gas burners and gas appllance z

By checking the closed position using the p \c

sure function, the FCU complies with the ents 0

of NFPA 85 (Boiler and Combustion Sy azards 0
Code) and NFPA 86 (Standard fo ens a u

é’ &

FCU 500, FCU 505 - Edition 02.17
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Valve proving system

7.1 Tightness control

The aim of the tightness controlis to identify an in-
admissible leak on one of the gas solenoid valves

and to prevent burner start. European standards

EN 746-2 and EN 676 stipulate tightness controls for
capacities over 1200 kW (NFPA 86: from 117 kW or
400,000 Btu/h).

The FCU offers several ways of testing tightness:

1. Between 2 gas solenoid valves with one test volume

(parameter 53 = 1):
o &
Im: '
P () o

Vp'|

s
NE
1S

0
e

2.The system tightness of a com
with one test volume and pre
relief valve (parameter 53 N

FCU 500, FCU 505 - Edition 02.17

3. The system tightness of a complete gas inlet section

with two test volumes and pressure reduction using a
er53=3):

relief valve (para

o) [ ]

The valves and the pipework between the valves are
tested.

34



Valve proving system

7.1.1 Test instant After furnace shut-down
Depending on the parameter setting, the tightness
control checks the tightness of the pipework and the
gas solenoid valves before each start-up and/or after
each shut-down of a furnace system, see page
[Valve proving system).

The gas line is always safeguarded by a gas solenoid v
valve during this check. o

Before furnace start-up ' g
ter the furnac s been shut down, the FCU starts
00 HG Pt H :HB . * .
: 1 ; ! esting the ess of the gas solenoid valves and
? ‘ ‘ ! - Tes'r pipewor@tween the valves. After the tightness has
—* 13 ' be@ked successfully, the next furnace start is
» 1 d as regards the tightness criteria.
| »
2 q htime the FCU is reset or connected to mains volt-

testing time can be reduced for large volumes, see

The FCU starts testing the s of the alenoid page[L11 (Large test volumes}
valves and pipework bet alves to the

pre-purge time. The always arded by a
gas solenoid valve durin is che en pre-purge
is finished and the tightness has beer checked suc-
cessfully, the safety valves for operating the system are
opened after the safety interlocks have been enabled.

& o age, a tightness test is performed immediately. The
v fre 6

FCU 500, FCU 505 - Edition 02.17 35



Valve proving system

7.1.2 One test volume between 2 gas solenoid valves

PZL PZH
— 7
Pu —
49 50 1413

The tightness control checks the tightness of the test O’

volume V1 between gas solenoid valves V1 and V2. < *0

Q

FCU 500, FCU 505 - Edition 02.17

36



Program A 02>
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START
©) 5B Sl

Program B

s
pu/2
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Program sequence
The tightness test starts by checking the external pres-
sure switch. If pressife p7 > p,/2, program A starts.

If pressure py < p/2fprogram B starts, see page
[Program B}

Program A

Valved/T@pans for the gpening time t|_ setin param-
eter 58, V1 closes again®During the measurement
timedty,, the tightess’control checks the pressure py
between theyalves.

I pressumeypnis less than half the inlet pressure p,/2,
valve ¥2 isdleaking.

Ifpressure py is greater than half the inlet
pressure p,/2,valve V2 is tight. Valve V2 is opened for
the set opening time t, . V2 closes again.

During the measurement time t,, the tightness control
checks the pressure py between the valves.

If pressure pyis greater than half the inlet
pressure p,/2,valve V1 is leaking.

If pressure pzis less than half the inlet pressure p,/2,
valve V1 is tight.

The tightness test can only be performed if pressure pq
downstream of V2 is around atmospheric pressure.

v
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Program A 02>

[]s

P

START
©) 5B Sl

Program B

s
pu/2
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Program B

Valve V2 opens for the set opening time t . V2 closes
again. During the mgasurement time ty, the tightness
control checks thépréssure py between the valves.

If pressure pA& py/2, valve V1 is leaking.

If pressure\pz&p,/2, valve V1 is tight. Valve V1 is
opengdifer the set openihgitime t; . V1 closes again.

During,the measurefgnt time ty,, the tightness control
eheeks the presglire'p, between the valves.

If pressurgpd < R,/ 2, valve V2 is leaking.
[f pressuf@p» p,/2, valve V2 is tight.

The tightiness test can only be performed if pressure py
dewnstream of V2 is around atmospheric pressure.
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Valve proving system

7.1.3 One test volume for system tightness

T lap &

[1 [

49 50 151413
&
- [7a] He—= O O
¢
The tightness control checks the system tightness& *
f <

of the test volume V,; between the central shut-of

valve V1, relief valve V3 and the burnervalveQ ' \Q

opening times of the relief valve V3 and the shut-off

S

I

FCU 500, FCU 505 - Edition 02.17
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® o7, PNO
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Program A Program B
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Program sequence

The tightness test starts by checking the external pres-
sure switch. If pressufe p7 > p,/2, program A starts. If
pressure pz < p 42, peogram B starts, see page

[Program B}

Program A

ValveMigepens for the g@ening time t|_ setin param-
eter89. V1 closes agaimyDuring the measurement
timedi,fhe tightmess«€ontrol checks the pressure py
between the yvalves.

Ifpressure Pz i¥less than half the inlet pressure p,/2,
testvollmigV, is leaking.

If Pfessure py is greater than half the inlet
préssure p,/2, test volume V, is tight. Valve V3 is
opened for the set opening time t . V3 closes again.

During the measurement time t),, the tightness control
checks the pressure py between the valves.

If pressure py is greater than half the inlet
pressure p,/2,valve V1 is leaking.

If pressure pyis less than half the inlet pressure p /2,
valve V1 is tight.

The tightness test can only be performed if pressure pq
downstream of V3 is around atmospheric pressure.

v
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Program B
Valve V3 opens for the set opening time t . V3 closes

START again. During the mgasurement time ty, the tightness
control checks thépréssure py between the valves.
©) by > 20 Sl

Program A 2-Program B
Pd

If pressure pA& py/2, valve V1 is leaking.

If pressure\pz&p,/2, valve V1 is tight. Valve V1 is
opengdifer the set openihgitime t; . V1 closes again.

During,the measurefgnt time ty,, the tightness control
eheeks the presglire'p, between the valves.

If pressurgpg > /2, test volume V¢ is tight.
i E IT pressuf@p2=< p,/2, test volume V,,q is leaking.
The tightiness test can only be performed if pressure py

dewnstream of V3 is around atmospheric pressure.

FCU 500, FCU 505 - Edition 02.17 41



Valve proving system

7.1.4 Two test volumes for system tightness
|

v3

Program A ©) P~ O Program B&
l Pz>" ' The'tes umes V1 and V,» (gas solenoid valves V1
& . relief valve V3, the burner valves and the pipe-

) are checked to test the system tightness of the

v
(o]

ntire gas inlet section.

« 60 Program sequence
0 A At the start of the tightness test, the relief valve V3 is
opened to reduce the pressure of the test volume V,,
§ to around atmospheric pressure. The opening time for
$ V3 can be defined using parameter 55, see page
[Opening time relief valve V3] The tightness con-
trol queries the pressure pz using the external pres-

sure switch to check the first test volume. If pressure

pz > p,/2, program A starts, see page 43 (Program A).
If pressure py < p,/2, program B starts, see page

[Program B}
v
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@~ PO

Program A
pz> 2

Program B

Test of valve 1

FCU 500, FCU 505 - Edition 02.17

Program A

Valve V1 opens for the opening time t|_setin param-
eter 59. Valve V1 closes again. During the measure-
ment time ty, setif parameter 56, the tightness control
checks the pgssure pfbetween the valves V1 and V2.
If pressurelpas.p,/2, valve V2 is leaking.

If presstire Pz > p,/2, valve 2 is tight.

Valve¥2 opens for @opening time t setin param-
eterd9.V2 closes'again. During the measurement
time tyy, the tightr€ss control checks the pressure py
between thavatves.

If pressure, > p,/2, valve V1 is leaking.

If oressure py < p,/2, valve V1 is tight.

Wgetest volume V1 has been successfully checked for
tightness.

For checking the second test volume, see page

[Checking the first and second test volumes (V71 + Vo))

v
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Program A
pPz> 2

Program B

Test of valve 1

FCU 500, FCU 505 - Edition 02.17

Program B

Valve V2 opens for the opening time t_setin param-
eter 59. Valve V2 closes again. During the measure-
ment time ty, setif parameter 56, the tightness control
checks the pgssure pfbetween the valves V1 and V2.
If the presSuke,p <p,/2, valve V1 is leaking.

If theofessure py > p,/Zsvalye V1 is tight.

Valved¥l opens for gopening time t|_ setin param-
eterd9.V1 closesagain. During the measurement
time tyy, the tightr€ss control checks the pressure py
between thavatves.

If pressuresp, > p,/2, valve V2 is tight.

If oressure py < p,/2, valve V2 is leaking.

Wgetest volume V1 has been successfully checked for
tightness.

For checking the second test volume, see page

[Checking the first and second test volumes (V71 + Vo))

v
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Valve proving system

Checking the first and second test volumes
(Vpl +Vp2)
|£ V3 150 q To check the testv e Vo, relief valve V3 is closed
and valve V2 is - Ihe two test volumes V1 and
V2 are conn h other. After a waiting time
of L s,valv op&s for the opening time t| setin
closes and the measure-

Test of valve V3 me er 57 starts to elapse, see
““d_ time V,,; and V,»). After the
L o efhas elapsed, the tightness control
valves
Vpi1 + Vp2

respz. If pz < p,/2, the test volume V5 is
eaking iefvalve V3, the burner valves or the pipe-
wor@ king). If pz > p,/2, testvolume V5, has been
fi

ully checked for tightness.

S
0Nées V1,V2 and V3, the burner valves and the pipe-

ork are tight.

FCU 500, FCU 505 - Edition 02.17 45



Valve proving system

7.1.5 Large test volumes with reduced testing time
The testing time for the tightness test can be reduced
for a large test volume. Two pressure switches are re-
quired for this, see page[L11 (Large test volumes].
The first pressure switch is set to /s of the inlet pres-
sure p, the second one to % of the inlet pressure.
Parameter 70 must be set to 1 for this purpose, see
page[L16 (Function of terminal 65).

FCU 500, FCU 505 - Edition 02.17

Program sequence
The tightness control queries the pressure pz using
the first pressure s
program A start a

h (p,/4). If pressure pz > p /4,
K7 (Program A (reduced]|

pz < p,/4, program B starts,

46
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Program A

Pz >

N EC)

@ Program B
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Program A (reduced testing time)

Valve V1 opens for the opening time t|_setin param-
eter 59.V1 closes ag@in. During the measurement
time ty,, the tightiness’control checks the pressure pz
between the values.

If pressurelpms,3p 74, valve V2 is leaking.

If presstire Pz > 3p /4, valvey 2 is tight. Valve V2 is
opened forthe set gpening time t; . V2 closes again.

Buring the meagtterent time ty, the tightness control
checks the presstfe py between the valves.

Fpressumeyons< p, /4, valve V1 is tight.

If pregsure™o, > p, /4, valve V1 is leaking.

Program B (reduced testing time)

Valve V2 opens for the opening time t| setin param-
eter 59. V2 closes again. During the measurement

time ty, the tightness control checks the pressure pz
between the valves.

If pressure pz > p,/4, valve V1 is leaking.

If pressure py < p,/4, valve V1 is tight. Valve V1 is
opened for the set opening time t, . V1 closes again.

During the measurement time t),, the tightness control
checks the pressure py between the valves.

If pressure py < 3p,/4, valve V2 is leaking.
If pressure py > 3p,/4, valve V2 is tight.
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Valve proving system

7.2.2 For one test volume V; for system tightness

7.2 Test period tp
The test period for the tightness test varies depending
on the selected function (parameter 53).

7.2.1 For one test volume V,; between 2 gas solenoid
valves

45pT/2 1| '&

1 — Al
The test period tp is calculated from: 0
— Opening times t_ forV1 and V2, 0 tps]=2xt +2xty
— Measurement times ty foer&. e o
M

tp[s]=2~®t .
\

FCU 500, FCU 505 - Edition 02.17 48



Valve proving system

7.2.3 Fortwotestvolumesforsystemtightness(Vy; +Vy5)

45

Pal——»

k| Dl

The test period tp is calculated from:

of V. see page t2 (Two test volumes fo ‘&3‘@

and page [L10 (Opening timeuwreli

7

— Opening times t; for V1 and

test volume V1 (paramg

[Measurement time V1),

— Waiting time 1 s,

FCU 500, FCU 505 - Edition 02.17

— Measurement time ty, to check the test volumes

Vp1 + Vp2 (parameter 57), see page [L10 (Measure

Inent time V,,; an 2).

tp [s] =t« 9 * 2xXtypse) * tups7y + 1
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Valve proving system

7.2.4 Extended valve opening time 1 t

Standard EN 1643:2000 allows a maximum opening

time of 3 s for the tightness test if the main gas valves
are actuated directly. If the gas can flow into the com-
bustion chamber when a valve is opened, the gas vol-

ume must not exceed 0.05% of the maximum flow rate.

If the pre-set opening time t| = 3 s is inadequate (e.g. if
slow opening motorized valves VK are used) to build up
or reduce the test volume pressure, bypass valves with
an extended opening time may be used (e.g. VAS 1 or
bypass valves with an additional orifice).

1. Tightness test between 2 gas solenoid valves with
one test volume (parameter 53 = 1):

FCU 500, FCU 505 - Edition 02.17

2.System leak tightness check with one test volume
and pressure reduction using relief valve (parameter
53=2):

3. Systeniteak tightness check with two test volumes
and pressure reduction using relief valve (parameter
535 3):

Current rating of safety interlock output (terminal 57):

max. 0.5 A, see also page[L27 (Safety interlock output]
[n the case of higher power requirement)

v
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Valve proving system

Calculation example

Nominal flow rate Qny:

P (kW): capacity = 1000 kW

H, (kWh/m3):

lower calorific value of gas type = 10 kW/m3

P (kW)
3 =
Qow (M3/M) = = Wh/ma)
1000 kW
3 - - 3
Qpy (M3/h) 10 KWh/m3 100 m3/h

Max. gas volume in combustion chamber V:
VO 7h)=Q (N) X 0.05% Q
Q vy (M3/h): nominal flow rate = 100 m

(100,000 I/h) bO
Vo (Zh) = 100,000 005 b=50 19 .

FCU 500, FCU 505 - Edition 02.17

N
>

Required opening time t; :

ypass valve = 9.45 mm,

max.ga oime in co@ion chamber=501/h,
!g WG b

ity of gas = 0.8 kg/m3

M |’=O.7,Q
@ bar):initp‘ sure = 20 mbar,

)
Q 200 x 50 I/h

0.8 kg/m3
3.14x9.452x07 \/

2 x 20 mbar =14.26s

Enter the next lowest value for parameter 59 (P59 = 14)
to set the opening time, see page [L12 (Valve opening|

fimelt

Calculation module for calculating the opening time t|,
see page b2 (Calculating the extended valve opend

\ )
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Calculating the extended valve opening time

C Metric ® Imperial

Gas type Erdgas H

Lower calorific value 914
Density p 0,049
Capacity P 3782000

Inlet pressure p,, 40,0 "
Nominal flow rate Q) 3531
Max. gas volume 13,2

in combustion chamber Vg

VAS 1 on main valve VAS 6 bis 9

or orifice diameterd 0,70
+» \J
Opening time t_ 2

v

O

FCU 500, FCU 505 - Edition 02.17

BTU/scf

Ib/ft3

BTU/h

SCF
Gallon

inter
active

The calculation module can be used to calculate the
opening time t|_for the bypass valves (e.g. VAS 1 or by-
pass valves with additional orifice) by entering the gas
ity, capacity, inlet pressure

Setthe ne alue for parameter 59 to set the
N e pag@Valve opening time 1|
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Valve proving system

7.2.5 Measurement time ty

The sensitivity of the tightness controlin the FCU can
be adjusted for each individual system by adapting the
measurement time ty. The longer the measurement
time tyy, the greater the sensitivity of the tightness
control. The measurement time is set using param-
eters 56 and 57 to a value between 3 and 3600 s — see
page[L10 (Measurement time V ;] and page
[Measurement time V,; and Vp2].

The required measurement time t, is calculated fro
Inlet pressure p,, [mbar]

Leakage rate Q| [l/h]

Testvolume V1 + Vo [U] '
Calculation of the test volume — see pag

Adjustable using p
x 'V 1

ty [s] = QL

For a large test volume V;; with reduced testing time

Adjustable using parameter 56

S

FCU 500, FCU 505 - Edition 02.17

For two test volumes for system tightness (V3 +V;3)

Adjustable using parameter 57
[S]_ ux(vl+vpz) )

For two L olumes (Vp1 + Vp2) with reduced
testl giti
o > Using ter 57
5] 9% py x (Vp1 +Vpo) )
QL
¢

onvers@ko US units - see page [L42 (Converting]

L Sge rate
FCU tightness control makes it possible to check a
specific leakage rate Q. Within the scope of the Euro-

For one test volume V;; (betw gas solenobo
valves or for system tightn
L 4

pean Union, the maximum leakage rate Q| is 0.1% of

the maximum flow rate Q45 [M3/h].

Qmax. [M3/h] x 1000 [l/h]
1000 x 1 [m3/h]

Leakage rate Q| [l/h] =

v
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Valve proving system

Testvolume V, The measurement time required for test volumes Vp;
Testvolume V, is calculated from the valve volume Vy, and V,, must be set on the basis of the calculation

added to the volume of the pipe VR for each additional using parameters 5@'and 57. For the calculation, see
metre in length L.

can be setto a value between
for the test volume V1, and for

Pipework

Volume per metre
Vi [l/m]

VAS 1
VAS 2 0.82
VAS 3 1.8
VAS 6 11
VAS T 14
VAS 8 2.3
VAS9 4.3
VG 10 0.01
VG 15 0.07
VG20 0.12
VG 25 0.2
VG 40/VK 40 0.7
VG 50/VK50 1.2
VG 65/VK65 2
VG 80/VK 80 4
VK100 8.3
VK125 136
VK150 20
VK200 42
VK250 66

FCU 500, FCU 505 - Edition 02.17
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Valve proving system

Calculation examples

2 valves VAS 665,

distance L=9.5m,

inlet pressure p, =50 mbar,
max. flow rate Qax =200 m3/h.

Q _ | | VAS 665 VAS 665
max. =
200 m3/h
[ ] | []
I ]
u Vp]
=50 mbar
151413 9.5m
DN65

o B

200 m3/h x 10Q0 |

Leakagerate Q =
1000 x

Testvolume V= 1.11+9.

FCU 500, FCU 505 - Edition 02.17

Measurement time for one test volume V,; (between
2 gas solenoid valves or for system tightness)

Parameter 53 = een 2 gas solenoid valves),
em tightness, venting via V3),

x 50 mbarx 32.45 |

h =16.23s
ighe (20 s) using parameter 56,

ement time V1)

sure ime for two test volumes for system
tightnes@p +Vp2)
&weter 53 =3, parameter 70=0

(Jé 2 x50 mbar x (32.45 [+ 300 1)

fn [s] 200 I/h

=166.23s

©O
b Set the next highest value (170 s) using parameter 57,

see page [L10 (Measurement time V1 and Vp2).
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Valve proving system

Measurement time for a large test volume V,; with
reduced testing time

Parameter 53 =1 or 2, parameter 70=1

o [s] 0.9x50 mbarx 32451 _73s

200 /h &
Set the next highest value (10 s) using parameter 56,

see page[L10 (Measurement time V). &

Measurement time for two large test volumes O'

(Vp1 + Vp2) with reduced testing time &

Parameter 53 = 3, parameter 70 =1

0.9 x50 mbarx(32.45 [+ 300
t [s]= 200 U/h °

Set the next highest value (80 s) uding p ete 500
see page [L10 (Measurement ti and Vp2 6
QO &

&
&Q@

FCU 500, FCU 505 - Edition 02.17
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Valve proving system

7.3 Proof of closure function

The proof of closure function monitors the function of
the gas solenoid valve V1. The proof of closure func-
tion can be activated using parameter 51 = 4, see
page|LO8 (Valve proving system].

A limit switch on gas solenoid valve V1 signals the
closed position of the valve to the FCU (terminal 45) for

this purpose.
E‘n
| [
| 14\_1‘3
45
% 1 — o
By checking the closed posi he pro f@d—
sure function, the FCU comth the r@ﬁents
of NFPA 85 (Boiler and C on Sys sHazards

Code) and NFPA 86 (S for Ov d Furnaces).

FCU 500, FCU 505 - Edition 02.17

Program sequence

Parallel to the fan run-up time (see page
fgram sequence)), t CU checks thatvalve V1 is inits
closed position OC switch. If a signalis not
rom the POC switch after a

(valve V1 is closed), the FCU per-
“out withgfault message cl.
the FCU ned valve V1, it queries the

Eéve via the POC switch. If a signal

| l receive minal 45 from the POC switch after
eout 10's, the FCU performs a fault lock-
out W|th essage c8.

4
§°
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BCSoft
8 BCSoft

The BCSoft engineering tool provides extended access
to the FCU. BCSoft makes it possible to set device pa-
rameters on Windows-based PCs in order to adjust the

FCU to the specific application. In addition, BCSoft pro- &
vides extended access to the individual statistics and v

protocol functions.

P L |
Cpenia |41 | Emorbiokow | Prssvoctd |

Prmiras vokimy Pisssabist | Sttt |
et | 1] ] | G

m\-‘\ﬂﬂi s ren S0 w <L 1 40 )
T
[
[

e

DO eeCe & @0

In addition to the engineering tool BCSoft, an opto-
adapter or Bluetooth adapter is required to read the
device parameters in and out, see also page [L31 (BC]
Boft]

FCU 500, FCU 505 - Edition 02.17
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Fieldbus communication via Ethernet

9 Fieldbus communication via Ethernet The signals from the devices are read into the controller
cyclically. There, they are processed and are then out-

put to the devices ag@in.

Profinet and Modbus TCP are manufacturer-independ-
ent, open standards for industrial Ethernet. They cover
the requirements for automation technology (manufac-

turing automation, process automation, drive applica- «
tions with or without functional safety).

Profinet and Modbus TCP are bus variants for fieldbus

communication, optimized for speed and low connec-

tion costs. 0

L 4
ulFcu@ t =] &O e*o

ooo||’_][!’|§l
| =

The basic function of Pro @Jus TCPis the
exchange of process and required data between a
controller (e.g. PLC) and several distributed devices
(e.g. BCU/FCU).

FCU 500, FCU 505 - Edition 02.17 59



Fieldbus communication via Ethernet

9.1 FCU and bus module BCM

The optional bus module BCM 500 is required to inte-
grate the FCU in a fieldbus system (Profinet IO or Mod-
bus TCP).

Control signals (for start, reset and air actuator control),
signal states from the device inputs and outputs and
information about the device status (operating states
and current program step), warnings and faults can be
transferred via the bus module between the FCU and
PLC

ets for connection to the fieldbus on its front. The
nection sockets are combined with an inter
switch. This allows the BCM 500 togetherit
to be integrated in various network top@logi

or line topology). Requirements s as A
tion and Auto Crossover are satisfi

(g

e FCU
(star, tree

5O
o

FCU 500, FCU 505 - Edition 02.17

Bus module BCM 500 has two RJ45 connection s&o
con-

Safety-related signals and interlocks (e.g. safety in-
terlock) must be routed independently of the fieldbus

communication dir from the FCU to the burner con-

trol units (e.g. B ice versa.
L1, A
PROFINET/MODBUS TCP
FCU Temperature
@ controller -~
OTh \J
v
u. Al & ? 56 |
Dau || s
53 54 55 52

0 ,

All network components which connect the automation
system and the field devices must be certified for field-
bus use.

Forinformation on planning and the structure of a net-
work and the components to be used (e.g. cables, lines
and switches)

for Profinet, see Profinet Installation Guide at
www.profibus.com,

for Modbus TCP, see www.modbus.org.
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Fieldbus communication via Ethernet

9.2 Configuration, planning

Before commissioning, the bus module must be config-
ured for data exchange with the fieldbus system using
an engineering tool or BCSoft.

To do so, fieldbus communication must be activated on
the control unit with connected bus module BCM and
the code switches on the BCM set, see also page
[Fieldbus communication]

9.2.1 Profinet/Device master data file (GSD)

In addition to cyclic data exchange, Profinet also pro-
vides acyclic data exchange for events which are n
constantly repeated such as sending device st |st

In the event that the bus communication is
interrupted and during initialization of the
munication after switching on, the d|g| ls are
interpreted as “0”.

The technical properties of a devi descrlbe

the manufacturer in a devic D file).
The GSD file is required fo vice
(BCU/FCU) in the con The GSD
file contains the device i unications

properties and all fault messages from the device in
text form which are important for the configuration of
the Profinet network and the data exchange. Modules
defined in the GSD file may be selected for configura-
tion to integrate the device. The GSD file for the bus
module can be ordered at www.docuthek.com. The

steps required to integrate the file are described in the

FCU 500, FCU 505 - Edition 02.17

instructions for the engineering tool for your automa-
tion system.

9.2.2 Modbus TC

The Modbus pr. ommunications proto-

colbased on erver architecture. Once the
n

TCP/IP co etween client (PLC) and server
s beene shed useful data can be
tran via this tlon as often and in as great
amno

. The PLC and BCU/FCU can es-
lelTCP/IP connections at the same
nction codes 3, 6 and 16, data can be
o and from the BCU/FCU.
ust send output data to the BCU/FCU at
very 125 ms in order to ensure data transfer and
ct|on|ng of the BCU/FCU. If the output data is miss-
ing or sent too late, the bus module will interpret them
as ‘0"

tas re

|sh upto3p

e Usin
transfer
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Fieldbus communication via Ethernet

9.2.3 Modules/Registers for process data

All modules (Profinet) and registers (Modbus TCP) re-
quired for data exchange between the PLC and the pro-
tective system controls FCU 500/FCU 505 are shown

in the following table.

Register ModbusTCP) slof . address  Address  Operation
Outputs 1 0 n W
Inputs 6L n..n+l r
Status signal 2 9 n r
Fault and warning signals 3 12 n..n+l r
Remaining times 4 15 n..n+l

TC remaining times?2) 5 18 n..n+l

PLC output information 6 21

FCU input terminal 7 2

information

FCU output terminal

information

STM temperature

STL temperature

STM/STL status

1 Modbus TCP: see table

2) Only for FCU..C1. Slot 5/a

device versions.

FCU 500, FCU 505 - Edition 02.17

Modbus TCP - register structure

Example of “Inputs” register:

Modbus address

6

Word

N

Byten
0

Byte n+l
g 0

)

S
o Y,

% O,
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Fieldbus communication via Ethernet

Inputs/outputs

The digital input and output signals from the protective
system controls FCU 500 and FCU 505 are included in
this module/register.

Input bytes (FCU - PLC)

The input bytes describe the digital signals which are
transferred from the FCU to the digital inputs of the
PLC. The digital signals take up 2 bytes (16 bits).

Byte n+l

Operating signal Max. capacity reached?)

(I;IF;%I;atg(r)nnperature Min. capacity reached®)

FCU system fault Free

Fault lock-out Free

Safety shut-down Free

Warning Free BOOL
BOO

ON Free
Manual mode Free
1 Only with three-point step controlvia bu

Output byte (PLC = FCU) ¢
The output byte descri gital si which
are output by the PLC toithe FCU. T igital signals
to control the protective system ¢ FCU occupy

1 byte (8 bits).

Parallel to the bus communication, terminals 1 to 4 and
44 of the FCU can be wired. This allows the FCU to be
controlled using the digital signals of the bus commu-
nication or the inputs at the terminals.

FCU 500, FCU 505 - Edition 02.17

[o9)
=

BOOL

BOOL

BOOL

BOOL

BOOL

oint step Openl)

BOOL

~N O Ul B WN PO

rol'element,
-point step

BOOL

control via bus.
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Fieldbus communication via Ethernet

Status signal (FCU > PLC)

This module/register transfers the status signals from
the FCU to the PLC. The status signals occupy one byte
(O to 255). Every status signalis allocated a code.

Data

type Format

Bit Byten

Status signals

1) See code table “GSD Codes FCU 500" or
“Modbus Profile FCU 50x” at www.docuthek.com

FCU 500, FCU 505 - Edition 02.17

Fault and warning signals (FCU = PLC)

The fault and warning signals are transferred from the
FCU to the PLC usin@'this module/register. The fault
and warning si y one byte each (O to 255).

le applies to the fault signals

C

The same all nt

Format

DEC 0-2550

Format

Byte n+1 DETERY ]

Warning signals Byte DEC 0-2551

1) See code table “GSD Codes FCU 500" or
“Modbus Profile FCU 50x” at www.docuthek.com
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Fieldbus communication via Ethernet

Remaining times (FCU = PLC)

This module/register transfers the remaining times of
various processes from the FCU to the PLC. The re-
maining time occupies 2 bytes.

Format

Bit Data type

Byte n+l

Byten

Remaining times Word DEC (Oot(;gggﬁs)

~ogaa P, wNEFEO

FCU 500, FCU 505 - Edition 02.17

Remaining times of the valve proving system
(FCU->PLC)
Only for FCU..C1.

..CO contains no information.

The module/regi
This module er transfers the remaining time of
the valve stem from the FCU..C1 to the PLC.
The rep@ining time occupias 2 bytes.

The % eckru
esgfs, €.g. pre-plir

e valve iov* system separately, it is transferred

llel to other time-related pro-
. To display the remaining time

(4

Byten Bytentl Datatype Format Value
Remaining times of the 0-6554
Word 1 DEC | (gt 65545)

valve proving system
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Fieldbus communication via Ethernet

PLC output information (FCU = PLC)

This module/register transfers information on signals
which the PLC uses to control the FCU back to the PLC.
This allows the signal transfer from the PLC to the FCU
to be checked.

Bit Byten
Reset

Start

Controlled air flow

Operating signal

Free

Free

Open control element, three-point step Open®)
Close control element, three-point step Close!)
1) Only with three-point step controlvia bus.

~No g W N PO

FCU input terminal information
(FCU > PLC)
This module/register transfers t

nal states

Bit Byten

O Terminal 1

B Terminal 2 BOOL
YA Terminal 3 Terminal 50 BOOL
<IN Terminal 4 Terminal 51 BOOL
U8 Terminal 44 Terminal 52 Free BOOL
S Terminal 45 Terminal 65 Free BOOL
G Terminal 46 Terminal 66 Free BOOL
Y& Terminal 47 Terminal 67 Free BOOL

FCU 500, FCU 505 - Edition 02.17

FCU output terminal information (FCU = PLC)
This module/register transfers the signal states of
the digital outputs af'the FCU (output terminals) to

Bit Byten Byte n+1 Format

Terminal 53 BOOL
Terminal 54 BOOL

erminal 55 BOOL

Terminal 56 BOOL

Terminal 57 BOOL

Terminal 58 BOOL

Free BOOL

Free BOOL

U..F2:terminal 53 is used as an input.
Bit 6 has no function.
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Fieldbus communication via Ethernet

STM/STL temperature (FCU = PLC)

This module/register transfers the STM temperature
values (for high temperature operation) and STL tem-
perature values (for maximum temperature monitoring)
from the protective system control FCU..H1 to the PLC.

Bytes 1 and 2 are used to transfer the lower of the two
temperature values measured by the double thermo-
couple to the PLC. The measured temperature must
be higher than the set limit value, see page
limit value (high temperature operation)).

Bit Byten Bytentl Datatype Format

STM temperature

~N o o1 B W DN PP O

FCU 500, FCU 505 - Edition 02.17

Bytes 3 and 4 are used to transfer the higher of the two
temperature values measured by the double thermo-
couple to the PLC. T#e measured temperature must be
higher than the setligfitt value, see page B4 (STLA

FSTL limit valdexsystefn protection)}

Bit Byten+2
\d

Byten+3 Datatype Format Value

0-65535

bz (0t065,535K)

Word

Byte 5is used to send confirmation of whether the val-
ues are in the valid range after checking the plausibility
of the STL/STM temperature values.

Format

o]
d

Byte n+4

0] STM, temperature valid BOOL
1 STL, temperature valid BOOL
2 Free BOOL
3 Free BOOL
4 Free BOOL
5 Free BOOL
6 Free BOOL
7 Free BOOL
v
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Fieldbus communication via Ethernet

9.2.4 Device parameters and statistics Modbus TCP

Profinet Address Description
256-511 Parameter
512-767
768 -1023
1024 -1279

With the help of acyclic communication between the
PLC and FCU, itis possible to read information on
parameters, statistics and fault history on an event
basis (e.g. using system function block Siemens

FSB 52 RDRECQ).

Index  Description
1001 Parameters
1002 | Device statistics, counter

rds differ in terms of their ad-

1003 1 Devi e faults/wa ts and description of the ad-
eVICeStaUSt.ICS.’ aults/warnings ’ribed in the code table “Modbus Profile
1004 | Operator statistics, counter

1005 | Operator statistics, faults/warnings S @ownload from www.docuthek.com).
1006 | Fault history
1007 | Power module statistics

The available data records differ in ter
dexes. The contents and descriptigh o
are described in the code table odes FCU%

(download from www.docu\@g). &0
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Program step/status

10 Program step/status

Program step/status

Start-up position/standby

Delay

Delay

Delay

Approaching minimum capacity

“No flow” state check

Fan run-up time tgy

Approaching maximum capacity

Low air pressure protection check

Pre-purge

Approaching ignition capacity

Valve check

Delay

Delay

Operation/control

Post-purge

Data transfer (programming

High temperature operation

>< = [ P D g [nn pun | | g ) g |
HEHECEEEERFEEEEEREEEE

Device Off

In Manual mode, two dots blink on the display.

FCU 500, FCU 505 - Edition 02.17
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Fault signalling

11 Fault signalling

)

Fault message (blinking)

Too many remote resets

0I5

pun]

i Description

I

Remote reset activatedf5 x in 15 min.; faulty input actuation

Controller enable output (trm. 56)

Controller enable orrectly connected/supplied with power from
an external sou

Simultaneous activation (trm. 51, 52)

“Maximum gapacity” and “Ignition capacity” position feedback from
butterfly valve setsimultaneously

Actuator wiring (trm. 52-55)

Actuator feedback (trm. 52)

FaulWiigg offerminals 52 ja€5%,
NQ C
> e a

Maximum arighition capaeityis,not constantly signalled back to
terminab 52

] {[—=
& R (e

Simultaneous Min./Max. bus command

gn actuator” an‘“Cie actuator” bus signals set simultaneously

2

Inconsistent NFS (non-fail-safe) parameters
Inconsistent FS (fail-safe) paramete{%‘ Abnorm@ bmnge in the parameters set for the FCU

Ll
=

Abnormal data chan@e in the parameters set for the FCU

Mainswoltage

Supply veltage too low or too high

Faulty pa@ion

n @ter set contains illegal settings or internal device error

Incompatiblebus module

| [
] ]

Bus module and control unit are incompatible

})we rmefe ctAive

Relay contact error

Contaetorfunction check (trm 68)

Faulty feedback from contactors

mn Meady for operatl

No signal at the “Fan feedback” input (terminal 44); fan defective

Fuse defective

Short-circuit on one of the outputs of the safety circuit

Leak found on inlet valve(s)

Outlet valve(s) leaking

Leak found on outlet valve(s)

mnervalve(s) leaking

Leak found on burner valves

Pressure switch/gas valve wiring

Testvolume (V1 or V) cannot be supplied or vented; faulty pressure
switch/gas valve wiring

Gas valve wiring

Reversed valve connection

Controller enable/emergency stop

g s s s s e e s
GH!HHDHH!%

Interruption of signal at the “Controller enable/Emergency stop” input

FCU 500, FCU 505 - Edition 02.17

(terminal 46)
\
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Fault signalling

Fault message (blinking) L

Fuse defective

(5]

Fl

1
s

2
|

' Description

Device fuse F1 is defective

Permanent remote reset

Remote reset input activated > 25's

STL overtemperature

The safety temper er (STL) has detected an overtemperature
condition.

Thermocouple 1 cable discontinuity

Thermocouple 1 (terminals 5 and 6) defective

Thermocouple 2 cable discontinuity

Thermu%inals 7 Wdefective

Thermocouple 1 short-circuit

Serisor short-cireuit in therndocouple 1

Thermocouple 2 short-circuit

Sen -W@ ycouple 2

Temperature difference limit value

g

0T [y
N e = R

Settemperature differerice between thermocouples exceeded
(parameter 23)

v
emperature range

|
&

]
2

No,operating signal within the period defined in parameter 47

‘&ontrol units do not signal Standby mode

Cnternal error

Internal efror

Bl

Erorin processing internal data

Internal fault in module

Error at digitalinputs

Intergal ¢ @

ﬁ

Error at digital outputs

Internal error

Error when checking the SFR

Error when reading the EEProm

w; error

Error when writing to the EEProm

N\ Internal error
¥ NN

emBoss

Shut-down without application error

Minimum capacity not reached

Closed position not reached after 250's

Maximum capacity not reached

Purge position not reached after 250 s

Ignition capacity not reached

Ignition position not reached after 250's

Communication with bus module (display bE)

FEEFEEEEEE

Internal communication with bus module has suffered a fault

FCU 500, FCU 505 - Edition 02.17
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Fault signalling

Fault message (blinking) C/SPLAY Description
Parameterchm(geizsrglg%(g Incorrect or defective PCC
POC((\j/?Sl[\)/tea%elq No input signal for t 00f of closure switch (POC) during standby
POC valve closed Input signal for of closure switch (POC) does not drop out
(display c8) after burner start-up
Air monitor “no flow” state Fault Air mo ‘y gak contact check;
(display d0) Sl | signa hefressure swi&erminals 47,48
Low air pressure Fa itor make cont ck;
(display d1) no sigha pressure@w terminal 48
2y, & 0
=l

Low air press
(display d2,d3, d4,d5,d6,d7,d8 ord

a3
Eabl

a
-~

<
No input % pressure switch or failure in air supply during program
step 2,3@ ,1,80r9

%input signal from pressure switch or failure in air supply during pre-

Air flowduring pre-purge
(display dP) purge
Hig No input signal from pressure switch at terminal 50 during program step O,
(displa ,04,05 0ro9) 1,2,3,4,5,6,7,80r9
Bus (display Pb) Bus fault

FCU 500, FCU 505 - Edition 02.17
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Fault message (blinking) C/SPLAY Description

Low gas pressure
(display ul,u2,u3,u4, u5,u6, uf, u8 oru9)

No input signal fr @ch at terminal 49 during program step 1,
2,3,4,5,6,7,

FCU 500, FCU 505 - Edition 02.17 73



Parameters

12 Parameters

Any changes to parameters will be saved to the parameter chip card.

Name Parameter Value range Description Factory default settings
0 Off
10 1 With safety shutzdown 2
2 With faultlock-out
0 Off -
High gas pressure protectior] 12 1 Withsafetyshut-down 2
2 k-out
0 Off ‘
Low gas pressure protectior] 13 1 Withsafety shut-down 2
2 With fault lock- out
O
LLow air pressure protectior] 15 With safe down 2
With ock-out
Bafety time during operation tSH 19 0;1;2 Tlme m Seconds 1
0
[Femperature monitoring modd 20 % STrliAfEunnciEgonn EEHE? z 8
3 STMand STL function
V' A 1 TypeK
: 22 2 TypeN 1
A 3 Type S
Ifemperature difference limit valug ¥)3 r‘ 36 -100 Temperaturein °C 50
BTM limit value (high temperaturé‘operation) 24 ¢ 650-1200 gggﬂr;it?gir:)vianl%%(high temperature 750
BTL/FSTL limit value (system protection] o 200-1600 | STL/FSTLlimitvaluein°C 350
[emperature hysteresid . N 26 10-100 Temperature in °C 50
Pre-purge during high temperature operatior 27 (l) 8': 1
; 0 Off
Fan in the event of faul{ 29 1 on 1
Fan run-up time tG\| 30 0-6000 Time in seconds 0
0 Off
Fan ready for operatior] 31 1 With safety shut-down 2
2 With fault lock-out

FCU 500, FCU 505 - Edition 02.17
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Parameter Value range Description Factory default settings
0 Off; maximum capacity
Rir monitoring during controlled air flow] 32 1 On; maximum capacit 1
2 Off; controller enab
Pre-purge time tP\| 34 0-6000 Timeinseconds® 6000
0 Off
Qir flow monitoring during pre-purgd 35 1 With saf W 2
2 With faM
Post-purge time tPN 37 0-6000 Timesin seconds 6000
O hd
Rir flow monitoring during post-purgd 38 L ) QQximum 1
Off; controlelemefitto ignition capacity
Off; con nt controller enable
0 off €.
L 1T With, €20 FCU.FO=0
40 2 L Withe 40 FCU.F1-1
aY 3 ~ hWith RBW FCU.F2=3
QU XK 4 o With frequency converter
\ g 0 Off; checking the positions for minimum/
maximum capacity
0 On; forapproaching the positions for
— - minimum/maximum capacity
Running time selectior} 4l 62 On; forapproaching the position for 0
A maximum capacity
3 On; forapproaching the position for
_ minimum capacity
] , , B Running time in seconds if parameter 41
: Ky 0-250 S 9ors 30
Controller enable signal delay timm @4 0-250 Time in seconds 0
— - Actuator in ignition position, waiting for
Minimum enable timd - s grmet
M 45 0-250 enable signal, time in seconds 0
—— 0 Off 0(if P40=0)
Burner operating signal 46 1 On; controller enable 1(if P40 #0)

FCU 500, FCU 505 - Edition 02.17
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Parameter Value range Description Factory default settings
— Time in minutes during which the burner
Controller enable time limi{ 47 0-60 must reach its operating position 60
0 Off
1 Tightness test
- 2 Tightness te ersh
Valve proving systen :
ol 3 Tightness testb start-up and after 0
shut-do
4 Proof of ction
2
Relief valve (VPS 52 3 3
: O
) s el
[lightness control test volumd 53 2 Vp1; pressure re nviaV3 1
Vo1 +Vy sute reduction via V3
Pressure reduction Vp2 54 up 0
Dpening time relief valve V3 55 seconds 0
e inseconds
Measurement time Vpl| 56 in 5 steps) 10
30—36% (in 10 s steps)
Time in seconds
Measurement time V1 and VpZ| 57 (in 5 s steps) 10
00 (in 10's steps)
alve opening time 1 tL1 -25 Timein seconds 2
Valve opening time 2 tL2 T 2-25 Time in seconds 2
inimum pause time tMA 0-3600 Time in seconds 0
Switch-on delay time tﬂ 0-250 Time in seconds 0
Fillinq time before start-ug 0-25 Timein seconds 0
— 0 Unlimited
Dperating time in Manual moddq 1 5 minutes 1

FCU 500, FCU 505 - Edition 02.17
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Parameter Value range Description

Factory default settings

Function of terminal 5|

Off
Feedback of position fogmaximum
capacity (IC 40/RB

AND with air
AND with ai
AND wi

AND wit (trm. 50)

Function of terminal 65

OO OOCOTREWN = O

Function of terminal 64

~ —~
% O
o WN

Function of terminal 67|

Function of terminal 64

5

*

th'emergenc: .46)

ND airmin
AND with air flo itoring (trm. 48)
AND with gas min.@rm. 49)

AND wiw. (trm. 50)

e control unit
[ HT signal
with emergency stop (trm. 46)
D with air min. (trm. 47)
AND with air flow monitoring (trm. 48)
AND with gas min. (trm. 49)
AND with gas max. (trm. 50)

Off

BCU ready; if not, safety shut-down
BCU ready; if not, fault lock-out

AND with emergency stop (trm. 46)
AND with air min. (trm. 47)

AND with air flow monitoring (trm. 48)
AND with gas min. (trm. 49)

AND with gas max. (trm. 50)

OO WNRFRO | O WN -

Off

Contactor feedback

AND with emergency stop (trm. 46)
AND with air min. (trm. 47)

AND with air flow monitoring (trm. 48)
AND with gas min. (trm. 49)

AND with gas max. (trm. 50)
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Parameter Value range Description Factory default settings
0 Off
1 MIN. to MAX. capacity;
2
3
75 0
4
5 - Capacity
EE ﬁi on; burner
Password 77 0000 Four-digit number€ode 1234
Off %'
Eieldous communicatiorf 80 check 1

With
check

O
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12.1 Scanning the parameters 12.2.1 Emergency stop
Parameter 10

During operation, the 7-segment display shows the pro-
gram status. Function of the co er enable/emergency stop input
(terminal 46)

All the parameters of the FCU can be scanned in nu-

merical order by repeatedly pressing the Reset/Infor- Thisinputis t ety'interlock input of the FCU. The

mation button (for 1 s). propertles is function can be activated/deacti-

The parameter display is ended 60 seconds after the rameter 2. Wthere is no input signal, the

last time the button is pressed or by switching of f n wn, depending on the func-

the FCU. ter 10.

The FCU indicates [==]when the mains switch has be CU 5Q5 ZO. CU)'_ the fgncftion of the cgntroller

switched off. The parameters cannot be scanned V& ble/e cy stop input is different and is not de-

the FCU is switched off or when a fault message is parameter 10.

played. P ter 10 =0: OFF; the function is not required
Ometer 10 = 1: with safety shut-down

12.2 Safety limits

Q safety shut-down will be performed if there is no sig-
Parameters 10,12, 13,15 and 19an be dto

nal at the controller enable/emergency stop input (ter-

the safety limits (emergency stop, gas press minal 46).

protection, low gas pressur o tion, air itering
Parameter 10 = 2: with fault lock-out

and safety time during ogera othes re-

quirements. A fault lock-out will be performed if there is no signal
at the controller enable/emergency stop input (termi-
nal 46).
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12.2.2 High gas pressure protection
Parameter 12

Function of the gasax input (terminal 50)

If the gas pressure exceeds a specified value, the high
gas pressure protection device will prevent a start-up
and trigger a safety shut-down or fault lock-out.

A gas pressure switch DG (high gas pressure protection
device) safeguards the maximum permitted gas pres-

sure. The properties of this function can be activated or

deactivated using parameter 12.

Parameter 12 = 0: OFF; the function is not requwe

Parameter 12 = 1: with safety shut-down
A safety shut-down will be performed if ther 5|g—
nal at the gasay input (terminal 50).

Parameter 12 = 2: with fault lock-o

A fault lock-out will be performe@ifithere is no SI

the gasmax. input(terminalb ’

FCU 500, FCU 505 - Edition 02.17

12.2.3 Low gas pressure protection
Parameter 13

Function of the ga input (terminal 49)

The low-pressuré’c rovides verification of the gas
pressure when the fanrun-up time tgy starts to elapse.

If the gas e falls below a specified value, the
FCU a shut- epending on the function
sel e = parame .

. the function is not required
= L with safety shut-down

own will be performed if there is no sig-
nal Smin. iNput (terminal 49).

ﬁr 13 =2: with fault lock-out

ult lock-out will be performed if there is no signal at
he gasmin, input (terminal 49).
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12.2.4 Low air pressure protection
Parameter 15

Equipment fitted with forced or induced draught
burner(s) shall be fitted with devices for proving ad-
equate air flow during pre-purge, ignition and operation
of the burner. Any failure of the air flow must trigger a
safety shut-down or fault lock-out at any time during
pre-purge, ignition or operation of the burners, depend-
ing on the requirement of the standard.

The air monitor must be checked when there is no flow
before start-up, for example by stopping the comb

tion air supply or by interrupting the air signal air i, to
terminal 47 of the FCU (using a 2/3-way valy, ’on
as the combustion air supply is stopped o
interrupted, the fan will start. To start

nalis

monitor must indicate adequate flow for

flow must be detected within a & (2505s). Ab
the elapse of this timeout, the perform a t-
down, depending on the fu @ elected&a’m-
eter 15. &
Parameter 15=0: OFF; j

Parameter 15 = 1: with safety shut- n

nctio required

A safety shut-down will be performed if there is no input
signal.
Parameter 15 = 2: with fault lock-out

A fault lock-out will be performed if there is no input
signal.

FCU 500, FCU 505 - Edition 02.17

-p he air 0
g.Th

Air flow monitoring during the post-purge time can only
be selected if it has also been activated for pre-purge.

For furtherinform on the function of the signal
um air pressure (@irmin, ter-

inputs to monit il
minal 47) an o)
see page ir flow monitoring during pre-purgel.

erminal 48) during pre-purge,
12. time d@peration tsp
Para %

Darameter

used to adjust the reaction time
e FCUYtg thg failure of the flow detectors for airand
rements of the system.

ing the reaction, compliance with the re-
nts of the relevant system standard must be
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12.3 High temperature operation

The safety temperature limiter (STL) and safety tem-
perature monitor (STM) functions can be adjusted to
the requirements of the system using parameters 20,
22,23,24,25 and 27.

These parameters are only available in conjunction with
the STM function (FCU..H1).

12.3.1 Temperature monitoring mode

Parameter 20

Parameter 20 = 0: Off

Temperature monitoring using STL or STM is deacti-

vated. '

Parameter 20 = 1: High temperature operatio
STM

Temperature recording to detect high tem
eration (HT operation) of a syst

function, automatic reset o tothe per
range. s

ture o
ithout ocks

The required double t uple m ositioned
at the coldest point in theleombusti hamber for
this function so that it can reliably ctwhether the
spontaneous ignition temperature (> 750°C) has been
exceeded.

FCU 500, FCU 505 - Edition 02.17

Parameter 20 = 2: Maximum temperature monitoring
using STL

Maximum temper monitoring with fault lock-out,

reset after the f s been eliminated by pressing
the button o rontpanel or using an externally

connecte

set device.
ouble th ouple must be positioned
est p0| combustion chamber for

an reliably detect whether the
temperature has been exceeded.

ngh temperature operation with
X|mum temperature monitoring with STL

ation of maximum temperature monitoring

L function and high temperature operation

;h STM function. This function may only be used if

the position of the double thermocouple is suitable for
both functions. The double thermocouple must reliably
detect whether the spontaneous ignition temperature
(> 750°C) has been exceeded and also whether the
maximum permitted furnace temperature has been
exceeded.
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12.3.2 Thermocouple 12.3.3 Temperature difference limit value
Parameter 22 Parameter 23

The type of double thermocouple can be selected using ~ The maximum tem ture difference (O to 1L00K) be-
parameter 22. tween the two mocouples is defined using
The following Class 1 double thermocouples may be this parameter.

used. The thermocouple should be selected on the If the tem e difference is exceeded, the FCU will
basis of the switching point for high temperature opera-  perfg f lock-ou

tion and the maximum furnace temperature that can

be reached. ' oo

Parameter 22 = 1: Type Kdouble thermocouple NiCr-Ni O

(Oto 1200°C)

N
Parameter 22 = 2: Type N double thermocouple ' z
NiCrSi-NiSi \C‘

(Oto 1200°C) 0

Parameter 22 = 3: Type S double thermogeou 0
Pt10Rh-Pt o

(O to 1600°C)

Thermocouples connected
ture module for the safetyter

and safety temperatu r(ST
for cable discontinuity or short-cir.
sible with double thermocouples.

[tis not permitted to use single thermocouples and
connect the inputs in parallel using wire straps. If sepa-
rate sensor fittings are used, they must be installed
next to each other so that they both record the same
temperature.
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12.3.4 STM limit value (high temperature operation) 12.3.5 STL/FSTL limit value (system protection)

Parameter 24 Parameter 25

This parameter is used to define the lower limit for high This parameterisu o define the upper limit of the
temperature operation. furnace or flue gas ature at which safe operation
The FCU has a fail-safe HT output at terminal 18. This of the fumac& d, depending on the thermo-
output is used to signal to the downstream burner con-  couple us rafteter 22):

trol units or automatic burner control units that the sys-  1YPe 200to ’C,

tem is in High temperature mode (HT). Typﬁt 16002C¢

The FCU does not issue the High temperature mode th mum ed temperature limit is reached
enable signal to the burner control units until the low an error occliss’on the monitoring device within the
limit for high temperature operation (parameter 2 mitted*@rature range (e.g. sensor discontinuity,
plus the set hysteresis (parameter 26) is exceeded. Thi sensor shént-circuit or cable discontinuity), the safety
activates High temperature mode on the bu ofttrol te@ﬂe limiter (STL) or flue gas safety tempera-
units. The burner control units start the b with- & imiter (FSTL) will perform a fault lock-out. The

out monitoring the presence of the flafie. 0 ty interlock output will no longer be set.

If the temperature in the furnace mbe sb \Q
the value defined in parameter 24, FCU disco& S
the HT output from the ele allpower suppl
temperature mode is dea % on the bifrpe

units. The furnaceis ©

also page|L23 (High te
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12.3.6 Temperature hysteresis
Parameter 26

Using the integrated temperature module, the FCU
decides either using the safety temperature monitor
(STM) whether the conditions for high temperature op-
eration have been met or using the safety temperature
limiter (STL) whether the furnace temperature is too
high.

To avoid frequent switching in the limit range, a hyster-
esis can be set using parameter 26 for switching the
function selected in parameter 20 (High temperatuié
operation with STM or Maximum temperature monitor=
ing using STL) on and off.

High temperature operation with STM

FCU 50x..H1

5-8
STM

BCU 4xx..D

BCU 4xx..D

1\ [A]
6 L9

NN

FCU 500, FCU 505 - Edition 02.17

High temperature mode is reactivated as soon as the
temperature exceeds the STM limit value and the de-
fined temperature hySteresis.

If the temperature Talls below the STM limit value (lower
limit for high €emiperature operation), High temperature
mode is erideg.

Maximum temperaturé monitoring with STL
o

BCU 4xx..D

FCU 50x..H1

VN

9
BCU 4xx..D [>

If the limit value of the safety temperature limiter is ex-
ceeded (excessive temperature in furnace), the FCU will
perform a lock-out. The fault lock-out cannot be reset
until the temperature falls below the STL limit value
and the defined temperature hysteresis.
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12.3.7 Pre-purge during high temperature operation
Parameter 27

Parameter 27 can be used to define whether the fur-
nace start is performed with or without pre-purge in
High temperature mode. The internal or an external

STM can be used to detect the high temperature. é

temperature operation using the limit value defined in

With the internal STM (FCU..H1), the FCU detects high &
parameter 24. ' o
With the external STM, the FCU detects high tempera; O .
ture operation by means of a high signal at termina&. *
On FCUs with capacity control (FCU..F1, FCU.,F2),$e @
actuator must be moved to ignition positio e- \Q

qguency converter is used, the fan must b rated 0
to ignition speed to start the burner. If FCU.Flis 0
used in conjunction with actuatordC 20, t gnit?no

position is approached via the pur osition.

Parameter 27 =0: OFF; no p
furnace start-up

Parameter 27 = 1: ON; ed atevery
startregardless of the furmace te

FCU 500, FCU 505 - Edition 02.17
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12.4 Air control
12.4.1 Fan in the event of fault
Parameter 29

This parameter defines how the fan should act in the
event of a safety shut-down or fault lock-out.

Parameter 29 = 0: OFF; the fan is switched off
Parameter 29 = 1: ON; the fan runs until the start-up

signalis received at terminal 1

12.4.2 Fan run-up time tgy
Parameter 30

of the fan output (terminal 58) and the star
program sequence (display ).

The fan run-up time can be parameterl in range

between O and 250 s.

e" o
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12.4.3 Fan ready for operation
Parameter 31

Using this parametef,itis possible to select whether a

feedback fro n is to be taken into consid-
eration by th fan sends a binary feedback
signaltot of the FCU if it is available for

operatien. Ifthere is no [, the FCU will perform a
shu pendi he function selected in pa-
rame -

F: the function is not required

. ameter 31 =
<
& aramet :with safety shut-down

This parameter defines the time between the activation

t-down will be performed if there is no input
a meter3l 2:with fault lock-out

fault lock-out will be performed if there is no input
signal.
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12.4.4 Air monitoring during controlled air flow
Parameter 32

Air control is activated by actuating the controlled air
flow input (terminal 2).

After a “no flow” state check of the purge air input (termi-
nal 47, optionally terminal 48), the FCU starts the fan.

Parameter 32 = 0: OFF; maximum capacity.

The actuator is moved to the position for maximum
capacity during controlled air flow. The air flow is not
monitored.

Parameter 32 = 1: ON; maximum capacity.

The actuator is moved to the position for maxj

capacity during controlled air flow. The air fl moni-
tored and taken into accountin the su ntburner
start. If the air flow fails, a shut-down wi rformé
been activated in paramete

in the same way as during pre-p .
iLMonitoring has
aramete&}gee
B1 (Low air preSsureipfotection)ie
x - )

Flow monitoring only works i

A

The controller enable signal (terminal 56) is issued. The
position of the actuator can be changed using an exter-
nal temperature controller (controlled cooling). The air
flow is not monitored.

Controlled air flow is only possible in standby (with no
start-up signal).

FCU 500, FCU 505 - Edition 02.17

g ameter 34 is
« etp\/iﬂ

12.4.5 Pre-purge time tpy
Parameter 34

A burner start may occur if it has been ensured that

the concentrati flammable components in all

sections of twgne e and the connected areas and
the flue g ts'ig less than 25% of the lower flam-
mabilitysli e fue A pre-purge is generally
perf ensur &mce with these require-
men

d to parameterize the pre-purge
e between O and 6500 s.

The%@ge time tpy is to be set on the basis of the

re tapplication standard (e.g. EN 676, EN 746-2,
5 or NFPA 86).

0 air monitoring has been activated in parameter

15 or 35, the pre-purge time tpy starts as soon as
the air monitor detects an adequate flow for purg-

ing, see page B1 (Low air pressure protection)and
page B9 (Air flow monitoring during pre-purge).

FCU 505 (zone FCU)

The duration of the pre-purge started by the FCU 505
is determined by the FCU 500 (furnace FCU). The
FCU 505 opens the zone’s butterfly valve for purging,

depending on the input signals at terminal 46 and ter-
minal 66.
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12.4.6 Air flow monitoring during pre-purge 12.4.7 Post-purge time tpy

Parameter 35 Parameter 37

This parameter can be used to select additional dif- The post-purge ti fines the period during which
ferential pressure monitoring of the air flow during pre- air for purging f residues out of the combustion
purge. The FCU is informed that there is an adequate air  chamber co s tobe supplied to the combustion
flow via a signal from the differential pressure switch to chamber urnace operation has been terminated.

terminal 48 during pre-purge. isusedt meterize the post-purge
e bet and 6500 s (O to 100 min.).
4

: e gonditions &rameter 38 must be satisfied for
: post-pur et‘ to be started.

Parameter 35 = 0: OFF; the function is mot reguired c’o
Parameter 35 = 1: with safety shutzdown Q
A safety shut-down will be perfo if thereis néu

*

signal.

Parameter 35=2: with f Qut

A fault lock-out will be%«ed ift o input
signal.

Air flow monitoring is to be set on the basis of the rel-
evant application standard (e.g. EN 676, EN 746-2,
NFPA 85 or NFPA 86).
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12.4.8 Air flow monitoring during post-purge The controller enable signal (terminal 56) is issued. The
Parameter 38 position of the actuator can be changed using an exter-
Parameter 38 defines whether post-purge takes place naltemperature co ller (controlled cooling). The air

with or without air flow monitoring. Air flow monitoring flow is not moni&

during the post-purge time can only be selected if it has
also been activated for pre-purge (parameter 15 or pa-
rameter 35).
Parameter 38 = 0: ON; control element to maximum

capacity. ' oo

The actuator is moved to the position for maximum cax O .

pacity during the post-purge time. The air flow is *

tored. z

Parameter 38 = 1: OFF; control element to { \C

capacity. 0

The actuator is moved to the position fofima um 0

capacity during the post-purge &he alr flow E @

monitored.

Parameter 38 = 2: OFF; conent to oo™ ca-
pacity.

The actuator is moved osition nition ca-
pacity during the post-purge time: position of the
actuator at this time is less than the position for ignition

capacity, this position is not changed. The air flow is not
monitored.

Parameter 38 = 3: OFF; control element controller en-
able.
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12.4.9 Capacity control
Parameter 40

FCU..F1 and FCU..F2 are fitted with an interface for
connecting air actuators.

They activate a control element or frequency converter
via the outputs for capacity control (terminals 53 to 56)
for purging, cooling or starting the burners. The air ac-
tuator moves to the required position for the relevant

.
VVT
y
4
w
3

operating situation.
=]
Using parameter 40, you can set which actuator is us T *__ij
for capacity control. § 2 :
| QQ o B N
rol (bus)}. \ ]6|15| |13|12|11| | |8|7|6| |4|3|2| 1| i Ic20
y Y PE =
Parameter 40 = 0: OFF; no capacity contr ir ac- 0 T 1 ] trvy
tuator) o
Parameter 40 = 1: with IC 20 & eo ézq
The interface is configured t eduirements offac-
tuators IC 20, IC 20..E, IC5 0.E. ¢
Alternatively, compar “point st@ctuators The positions for maximum capacity, ignition capacity
may be used. and minimum capacity can be set using the actuator.
Itis checked whether the relevant position has been

reached using terminal 52. If the position is not reached
within the timeout time of 255 s, the FCU will display
fault message Az, Ao or Ay (minimum, maximum or igni-

tion capacity not reached), see page |70 (Fault sig
halling].

v
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\

In the event of a fault, the actuator is moved to the posi-
tion set via cam S4 for minimum capacity via the output
atterminal 54.

4(55|56

px

5

1 o>
900_’00% -
E ) >
0°>90°

5

F

Control range between the positions for minimum

and maximum capacity [ =
—N
0 90° ot SR Il B e e et St
f={ o .
S T A
o 5 e
' . Ic20
MIN Control range MAX ' T T' | ?'i'?' |;|$|2,|;| pEi
Sl
| * "’I':+:'| .mswvm/
I I
Closed Min. S1 s3 The mini@n position which can be reached is the
b 0S. iti 6 .
Pos. es: lgnifion pos po? clﬁ%smon
The control system is enabled for operati e 90°

controller enable output (terminal 56).®uring,the con- o
troller enable procedure, the actuater ca djustep )
infinitely between the positions aximum an j 3

IGNITION  Control range MAX

mum capacity by an externa 2e-point stepco -
. . . *
ler. There is no timeout agti @: S case. $ |
E |
s3

I
Control range betw osition aximum e I s e e,

capacity and ignition c city

The wiring between the FCU and the 8-point step con- Manual mode

troller can be adjusted so that the control range of the In Manual mode, the actuator can be moved between
actuator is between the positions for maximum and the positions for maximum and minimum capacity in
ignition capacity. 3-point step operation. No timeout is active when ap-

proaching these positions. The controller enable output
(terminal 56) is not active and not checked.

\
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IC 20..E

vaT

8
g
ﬁ |53|54|55|56| |13|14|15|

L LI

0°90° |
1
90°>0° 1
1
i
————-—e
!
1
i
}
O

Q P4
5[ e
[ V.

hohs| [ishlulsl7]e| |s[als]2]1] il IC20.E
T4 FEVEEY VYVVE &

i [ Sy
g’ 7

The positions for minimuMieapacity, maximum capac-
ity and ignition capacityieanBbe set ysingithe actuator.
When the appropriate position hasigeen reached, this

123456

information is signalled back via terminal 52.

If no signalis received that the position has been
reached within the timeout time of 255 s, a fault lock-
out of the FCU will be performed and a fault message

(Ae, Ao or A) will be displayed, see page |70 (Fault sig

allingl).
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Control range between the positions for minimum
and maximum capacity

0° y N 90°

MIN I & “( Burner co

54~

Control range

e 0¥

|

T T

Closed Mi S1 6‘ S3
myPos” P .Igniﬁonﬁ.‘ Max. pos.

The' controlsystém is enabled during operation via the
controllef enable output (terminal 56). During the con-
trollefehable procedure, the actuator can be adjusted

inffAitely between the positions for maximum and mini-
U capacity using its analogue input (terminals 17
and 18). There is no timeout active in this case.

Manual mode

In Manual mode, the actuator can be moved between
the positions for maximum and minimum capacity in
3-point step operation. No timeout is active when ap-
proaching these positions. The controller enable output
(terminal 56) is not active and not checked.

v
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IC40
Parameter 40 = 2: with IC 40

The interface is configured according to the require-
ments of actuator IC 40 with an optional analogue in-
put. Operating mode 27 must be parameterized on the
IC 40 to ensure communication with the FCU.

:
90°0°

0°>90°

58 [53[54(55(56

FCU 500..F1 SAT

O

The positions for maximum capacity and ignition
capacity can be set using the actuator. Terminal 51
checks whether the position for maximum capacity has
been reached. Terminal 52 checks the position for igni-
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O

tion capacity. If the position is not reached within the
timeout time of 255 s, a fault lock-out of the FCU will
be performed. A fa essage (Az, Ao or A) will be dis-
played, see pag

If a controlleréer active, the control system is

enabled f ration via the outputs at terminals 53

and 5

Duri ntroll e procedure, the actuator
49: e adj finitely between the positions

inals 18 and 19). There is no timeout

active Qs tase
AN
S

gue inpu

ﬁ aximuaan inimum capacity using its ana-
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In the event of a fault, there will be no signal at ter-
minals 53 and 55 so that the actuator moves to the

closed position. W approachmg the closed posi-
tion, no timeout active since no feedback
inputis chec Thisinay result in a situation where

h to 3 4 5 t6

Purge

0-20
mA
i the progr inued in the case of a request for
nifion
gk,sed the clo withgut the butterfly valve being
tputs a inals 56 (controller enable)

DI

b2 sed pos @ on the FCU are non-functional

e not actl

an

IC40 Manual m ¢

Signalat |
: n Manu
terminal Position Butterfly valve position

ode, no external controller is enabled. The

a orean be moved to the positions for maximum

| Off | Closed |  Closed f é ity or ignition capacity by the user. 3-point step
ration is not possible. No timeout is active when ap-

proaching these positions.
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RBW
Parameter 40 = 3: with RBW

The actuator can be moved to the positions for maxi-
mum capacity (contact COM to HI) and minimum ca-
pacity (contact COM to LO) using the interface and by

closing the various contacts.

a4

M

89[99159|1lS

\

\/

AY

ouT {mA

PLC
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=-11

The RBW actuator reports that it has reached the posi-
tion for maximum capacity via a signal to terminal 51.
The actuator reportssthat it has reached the position
for minimum ca iasa signal to terminal 52. The
of terminals 51 and 52 results
the FCU.

simultaneou
inafaultl

If paramete =0, the m monitors the movement
tot ions for m and minimum capac-
ity witl

meoutti f 255 s. Reaching the relevant
ition immedéy triggers the program continue

ch COW. If reaching the position is not sig-
nalled w. he timeout time of 255 s, a safety shut-

d ofithe FCU will be performed. A fault message (A

cg ill be displayed, see page[fO (Fault signal{

bgf parameter 41 = 1, the system does not monitor

whether the positions for minimum and maximum
capacity are reached. In this case, a running time of
up to 250 s must be defined using parameter 42, see
page [LOO (Running time}] The program continue
switch conditions are then controlled dependent on
this time.

If a fault occurs, the actuator is moved to the position
for minimum capacity.

\
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FCU RBW (three-point step control)
Contact between terminals  Position Butterfly valve position
53 55 Ignition Minimum/Ignition capacity
53 56 0-20mA | Any position between minimum

and maximum capacity
53 54 Purge Maximum capacity

Manual mode
In Manual mode, no external controller is enabled dur- &

ing the controller enable procedure. The actuator can

be moved to the positions for maximum capacity or ig- '
nition capacity by the user. 3-point step operation is L N ' ¢

possible. No timeout is active when approaching t

positions.
v R\

s

’60
S
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Frequency converter
Parameter 40 = 4: with frequency converter

The interface is configured according to the require-
ments of a frequency converter for fans.

=]
> = —
s E
| =
=] =
2
e}
2]
2 N i %
o [52]
o | COMLD
o
|| =3 |
i &1 1 rcusoo.r2 A —8 ],
| L N \
S el | O
Target = actual DI DI2,DI 3
mA
PLC >
0-100%

The FCU bridges the connections at terminals 53

and 54 (COM - Hl bridge) for pre-purge. The frequency
converter accelerates the fan to the speed for maxi-
mum capacity with a timeout of 255 s.
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The frequency converter reports that the speed for
maximum capacity has been reached by a signal (tar-
get =actual) to the ECU via terminal 52.

After the elapseof the pre-purge time, the FCU bridges
the connectiahnsiat tefminals 53 and 55 (COM - LO
bridge). Thefreguercy converter accelerates the fan to
the speed farminimum gapacity (ignition capacity) with
a timeout'of 255 s. Thefrequency converter reports
that theispeed forminimum capacity (ignition capacity)
has been reached by a signal (target = actual) via termi-
nal’52. As'seon.as the burner operating signal has been
receivedi e FCU bridges the connections at terminals
53 and 56 (COM — AUTO bridge). This disconnects the
outputs at terminals 54 and 55 from the voltage supply
teissue the controller enable signal to the frequency
converter. During the controller enable procedure, the
speed of the fan can be adjusted infinitely between
minimum and maximum capacity using the analogue
input of the frequency converter. There is no timeout
active in this case.

gt Re PU R 08
—_ » 58
1 1 » 54 &P
| » 55 jF
—— o |£0/|Controller enable
! — — <@ 52 Target = actual

P>

t
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FCU Frequency converter

Contact between terminals Signal to Position Fan speed
53 55 DI2/DI3 Ignition
53 56 DI3 0-20mA
53 54 DI1/DI3 Purge

Manual mode

In Manual mode, the frequency converter can be set v

to the speed for maximum air volume or minimum air &
volume (pilot air volume). Adjustment by the control o

system is not possible. No timeout is active when accel—O’ 0

erating to these speeds.
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12.4.10 Running time selection
Parameter 41

Parameter 41 is only active if parameter 40 = 3 (actua-
tor with RBW function).

Parameter 41 = O: Off; checking the positions for mini-
mum/maximum capacity. A signal that the positions for
minimum and maximum capacity have been reached

is returned and monitored with a timeout time of max.
255 s. When the position has been reached, the FCU
will initiate the next program step.

Parameter 41 = 1: On; for approaching the position
minimum/maximum capacity.The Running timg set

using parameter 42 is activated for approac
positions. After this time has elapsed, the
ate the next program step.

|r1|t|—

for maximum capacity.
FCU will initiate the n
the position for minimu

am step

apaut@n lled and

monitored.

FCU 500, FCU 505 - Edition 02.17

Parameter 41 = 3: On; for approaching the position for
minimum capacity. No signalis returned that the posi-

tion for minimum cagacity has been reached. The Run]

set usj ameter 42 is activated for ap-
proaching th iti r minimum capacity. After this

time has e ed, FCU willinitiate the next program
the pasition for maximum capacity is
monitored.

only active if parameter 40 = 3 and pa-
1,20r3.

meter sets the running time of the RBW actua-
0 250 s). Feedback for maximum or minimum
pacity position (Hl or LO) is not queried.

step. Appr

sitio fo The actuator can be moved by bus signals or an exter-
d set using

nal controller during the controller enable procedure.
There is no timeout active in this case.

In Manual mode, no external controller is enabled dur-
ing the controller enable procedure. The actuator can
be moved to the positions for maximum or minimum
capacity by the user. 3-point step operation is not pos-
sible. No timeout is active when approaching these
positions.
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12.4.12 Controller enable signal delay time tgg
Parameter 44 (only on FCU..F1/F2)

The controller enable signal is delayed by O, 10, 20 or 30
up to 250 s using parameter 44.

After the furnace control unit has checked the safety
functions, external temperature control can be enabled.
The enable signal can be delayed by up to 250 s using
parameter 44. The FCU displays program status HH
(safety interlocks enable). After the delay time trg has
elapsed, the FCU signals “Operation” status via the
24V DC output (terminal 42) and activates the contw@l-
ler enable output (terminal 56).

12.4.13 Minimum enable time
Parameter 45

On units with capacity control (FCU..F ), Jparam-
eter 45 can be used to set a mini
250 s) for the burner start during
frequency converter stays i
capacity. The minimum

so that the downstrea

The burner operating sig
until the minimum enable time has elapsed if param-
eter46=1.

FCU 500, FCU 505 - Edition 02.17

m enable tim (@
g the actu r

12.4.14 Burner operating signal
Parameter 46

don FCU..F1 and FCU..F2.

an be reported to the FCU
ating signal (terminal 4). As soon as
tterminal 4 and parameter46 =1,

illissue the@ller enable signal.

L2y
Y

\AA I@L Ial YV Y L(.)L A

YAA— YHA— =

Can only be progra

A successful bufre

via the burnefo
a signalis
the F

67
(BCU..FO)

Parameter 46 = 0: Off

Parameter 46 = 1: On; controller enable; parameter 47 is
activated.
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12.4.15 Controller enable time limit
Parameter 47

Can only be programmed on FCU..F1 and FCU..F2.
Parameter 46 = 1 must be selected.

The FCU is informed by the burner operating signal (ter-

minal 4) that the burners have started up. v&

]

80 o) '
" |+ Fcu 500.F LI‘ <+ T O " .

To ensure that the furnac i
lessly wait for the enalle signal;a time (

can be defined using p er4r
ers must reach their operating po

hthe burn-
.If no feedback
signalis received during this time, the FCU performs

a fault lock-out. The time does not start until the mini-
mum enable time has elapsed.

FCU 500, FCU 505 - Edition 02.17
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12.4.16 Capacity control (bus)
Parameter 75

Controlling the burner capacity using the fieldbus is
only possible with bus module BCM 500 connected
and enabled (P80 =1 or 2).

The output at terminal 56 has a different function.

Parameter 75 =0: OFF. No capacity control possible us-
ing the fieldbus.

Parameter 75=1: MIN. to MAX. capacity; standby in
position for MIN. capacity. The control range while

the burner is operating is between the positions fog
minimum capacity (S4) and maximum capacity (S3).
The burner is ignited in the position for ignition capac-
ity (S1). When the burner is switched off, the actuator is
moved to the position for minimum capacity (§4).

This operating mode can be achiefed with an actdatar

IC 20, RBW or with a comparable three-point step.acs
tuator.

If the air supply is stopped onaheated furhace with
the burner switched off;the controls imay be damaged
by the hot furnace atmosphere as‘aresult of the lowest
possible position of the butterfly valve, limited by S4.
IC 20

Switching cam setting for ignition capacity, minimum
and maximum capacity as well as pre-purge and stand-
by:

S1:forignition capacity of the burner.

FCU 500, FCU 505 - Edition 02.17

S3: for maximum capacity of the burner and pre-purge.

S4: for minimum capacity of the burner and standby.

i Lo 90°

54~
MINGY Control range MAX
| J - e |
I f
sedmin.  s1 \J s3
*s. pos. Ignition Max. pos.

NCANS7

90°50°

0°90°

X
(=]
53[54(55(56|
I

ﬁ

FCU 500..F1 SAT

ol & =
]6|15| |]3|12|1]| | |8|7|6| | Ic 20
4 L 1y
iy
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Parameter 75 =2: MIN. to MAX. capacity; standby in
CLOSED position. The control range while the burner
is operating is between the positions for minimum ca-
pacity (S2) and maximum capacity (S3). The burneris
ignited in the position for ignition capacity (S1). When
the burner is switched off, the actuator is moved to the
closed position (S4).

This operating mode can be achieved with an actua-
tor IC 20 or alternatively with a comparable three-point
step actuator.

If the air supply is stopped on a heated furnace wi

the burner switched off, the controls are protected
from the hot furnace atmosphere as a resu h'
butterfly valve being in the closed positi Qted
by S4). Check whether the burner carél

cooling in this situation.

out

IC 20

Switching cam setting for i capacity, inpum
and maximum capacity re-pur. stand-
by:

he bur

S2: for minimum capacity of the burner.

S1:forignition capacity

S3: for maximum capacity of the burner and pre-purge.

S4: for the closed position of the butterfly valve and
standby.

FCU 500, FCU 505 - Edition 02.17

"

v

0° 90°
S3
Max. pos
B "
o |
i
5AT
=11
—N
----- = 2 e oo oo o o o o o= —-—--ol--—---—PE
QP
ol & ], =S
1
whs] ffeln] [ [o[s[o] Lals[o[i] 4 *%
A ) ) Yy VY PE=
2
5

Sl
Min 3% Mox
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Parameter 75=3: IGNITION to MAX. capacity; standby
in CLOSED position.

The control range while the burner is operating is be-

0° 90°

tween the positions for minimum capacity (S1) and
maximum capacity (53). The burner is ignited in the
position for minimum capacity (S51). When the burner s
switched off, the actuator is moved to the closed posi-
tion (S4).

This operating mode can be achieved with an actua-
tor IC 20 or alternatively with a comparable three-point
step actuator.

If the air supply is stopped on a heated furnace with
the burner switched off, the controls are p

from the hot furnace atmosphereasar the
butterfly valve being in the closed poSition(limited e pemee
by S4). Check whether the burnergéan c ith uo X 7 | :
cooling in this situation. 6 o : :
& wohi] Tall] | Lo]7] , 20

IC 20 * T 1 .
Switching cam setting fori 0capaci &mum
and maximum capaci las pre and stand- s'i!
by:
S1: for minimum capacity and ignition capacity of the

burner. s
S3:for maximum capacity of the burner and pre-purge. oo A i
S4: for the closed position of the butterfly valve and

standby. V‘
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Parameter 75 =4: MIN. to MAX. capacity; standby in
position for MIN. capacity; burner quick start.

The control range while the burner is operating is be-
tween the positions for minimum capacity (S4) and max-
imum capacity (53). The burner is ignited in the position
forignition capacity (S1). Switching cam S2 (reverse di-
rection of rotation) ensures that the position for ignition
capacity is approached without pre-purging first (quick
start). When the burner is switched off, the actuatoris
moved to the position for minimum capacity (S4).

This operating mode can be achieved with an actua+
tor IC 20 or alternatively with a comparable three-point
step actuator.

If the air supply is stopped on a heated furnace with the
burner switched off, the controls may be damaged by
the hot furnace atmosphere as a result of the lowest
possible position of the butterfly valve, limited by S\lf
pre-purge is active, considerably lower air capacity than
the maximum air capacitywillbeused for purging.

IC 20

Switching cam setting forlignition capacity, minimum
and maximum capacity and reverse direction of rota-
tion to approach the position for ignition capacity:

S1:forignition capacity of the burner.

S2:for reversing the direction of rotation to approach
the position for ignition capacity.

S3: for maximum capacity of the burner and pre-purge.

FCU 500, FCU 505 - Edition 02.17

S4: for the closed position of the butterfly valve and
standby.

0 Lo 90°

4~

Control range MAX

’ N €
l b |
s3

0S . S1
.~ pos. IgniﬁOeversjng direction of rotation Max. pos.
‘)os. or quick start
< P
~— T

FCU 500..F1 SAT

16|15| |13|12|n| | |8|7
A A

A
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Parameter 75 =5:IGNITION to MAX. capacity; standby
in CLOSED position; burner quick start.

The control range while the burner is operating is between

the positions for ignition capacity (S1) and maximum ca-
pacity (53). The burner is ignited in the position for ignition
capacity (S1). Switching cam S2 (reverse direction of rotation)
ensures that the position for ignition capacity is approached
without pre-purging first (quick start). When the burner is
switched off, the actuator is moved to the closed position (S4).

This operating mode can be achieved with an actua-
tor IC 20 or alternatively with a comparable three-paint
step actuator.

If the air supply is stopped on a heated furnace withthe
burner switched off, the controls are protected from
the hot furnace atmosphere as a result of the butterfly
valve being in the closed position (limited by'S4). Check
whether the burner can cope without,cooling. If pfe-
purge is active, considerably lower air capacity'than the
maximum air capacity wilbbe used for purging.

IC 20

The position for maximunycapacity issachieved by the

controller enable output (terminal 56).

Switching cam settings S1,S2, S3 and S4:

S1: for minimum capacity and ignition capacity of the burner.

S2: forreversing the direction of rotation to approach
the position for ignition capacity. The actuator will
move to the position for ignition capacity without
reaching the position for maximum burner capacity.

FCU 500, FCU 505 - Edition 02.17

S3: for maximum capacity of the burner and pre-purge.

S4: for the closed position of the butterfly valve and
standby.

0° l QLI 90°

S4-

IGNITION,{ “Control range

. W 4 -

MAX

).

v I

I
S1 S2 S3

jon® Reversing direction of rotation Max. pos.
for quick start
~— T
Ie) Y+
]
. % >
uc .
90°30° §
B
O
FCUS500.F1 AT &1

16|15| |13|12|1
y A

107



Parameters

12.5 Valve check

12.5.1 Valve proving system
Parameter 51

Parameter 51 is used to define whether and at what
time in the FCU program sequence the valve check is
activated. This allows either the tightness of the gas
solenoid valves and the pipework between them to be
checked (tightness test) or the closed position of a so-
lenoid valve (proof of closure function) to be checked.
If the proof of closure function is activated, the close
position of the gas solenoid valve on the inlet side &
checked using a POC switch.

Parameter 51 = O: Off. No valve check is acti
Parameter 51 = 1: tightness test beforesta

rsh
erformed aft

Parameter 51 = 2: tightness test af
this setting, a tightness testis a

faultis reset and after mains

Parameter 51 = 3: tightn @fore st ’nd
after shut-down.

An additional bypass/relief valve m efitted in

gas sections with an air/gas ratio c rol seealso
page |[LO8 (Relief valve (VPS)). The valve allows the
closed air/gas ratio control to be bypassed during the

tightness test.

FCU 500, FCU 505 - Edition 02.17

Parameter 51 = 4: proof of closure function (POC).

ttgqe FCU via the POC switch on the
alve on the inlet side before burner start-
atthe valve is closed. After burner start-up,
al must drop out to indicate to the FCU that the
|s open.

2 5.2 Relief valve (VPS)
Parameter 52

S nalis
gas sole

One of the valves connected to terminal 14, 15 or 57
can be selected to discharge the test volume during a
tightness test.

Parameter 52 = 2: V2. The test volume is discharged via
the valve connected to terminal 14.

Parameter 52 = 3: V3. The test volume is discharged via
the valve connected to terminal 15.

Parameter 52 = 4: V4. The test volume is discharged via
the valve connected to terminal 57.
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12.5.3 Tightness control test volume Parameter 53 = 3: V1 +V,p; pressure reduction via V3.

Parameter 53 The system tightness is checked with two test volumes

Parameter 53 is used to define whether one or two test Vp1 and V. Duringgdhe tightness test of V1, almost at-
volumes are checked for tightness and whether a safety ~ mospheric presgbirg@uspprevail in the test volume V.
valve or a relief valve is used for reducing the pressure. Relief valve V&isigpened to reduce the pressure in test

Parameter 53 = 1: V1. volume V9. Rgessure switch DGy is used for the con-

Atestvolume (V,y) between two safety valves (V1,V2) trolledgpgessure reductiof@f test volume V,,. For the

is checked for tightness.

circliit deSigr, see pag@{1 30 (System leak tightness|

checkl

jel

Vi 7” V2 Theitime and the'ddration of the pressure reduction

l
ef'the test Viglume can be adjusted using parameters
—— ] | 54 and 5% for checking the system tightness, see

Pu
Al
Parameter 53 = 2: V,(; pressure reduction Vig, V3 0
)

The system tightness is checked with gne teStyoltme (V1)

between two safety valves. The reliefialve V3 is openeditoes
duce the pressure in the test volume by Venting to a safe.area.

) o1

e
E
E
E
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12.5.4 Pressure reduction V,;
Parameter 54

Can only be programmed if P53 = 3.

To check the system tightness with two test volumes
(Vp1 and V5), the time when the pressure of test vol-
ume V, should be reduced is defined in parameter 54.

Parameter 54 =0: in standby

Parameter 54 = 1: upon start-up

12.5.5 Opening time relief valve V3

Parameter 55

Can only be programmed if P53 = 3.

Parameter 55 is used to define the time (O t?@
required to reduce the pressure of test vo 2 be-
fore the valve check of test volume V;

12.5.6 Measurement time Vpl
Parameter 56

The required measurement st be de med
according to the require eappll—
cation standards, e.g.

The required measurement time f |ghtness test

of V1 can be set using parameter 56. The possible set-
tingsare 3s,5to0 25 s (in 5s steps) or 30 to 3600 s (in
10 s steps).

See also page 53 (Measurement time ty).

FCU 500, FCU 505 - Edition 02.17

12.5.7 Measurement time V,; and V;,
Parameter 57

For a system leak tightpess check, the pressure of test

volume Vs fir cgel. The test volume V1 is then

tested. Valve opened to check the test volume V5,
on

ction between V1 and V. V1

thus maki

time for the tightness test of
apdW¥,,; (chegkiRgdrelief valve V3, the burner valves
the pipe orban be set using parameter 57. The

Lare 3 s,5t025s (in5ssteps) or 30 to
s steps).

S|bes

3600 ;(
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Large test volumes

If large test volumes are to be checked for tightness, it
is possible to reduce the testing time. A second pres-
sure switch is required for this purpose to monitor the
test volume V1. The first pressure switch (at termi-

nal 45) is set so that it monitors s of the inlet pres- é

sure p,, the second pressure switch (at terminal 65)
monitors ¥4 of the inlet pressure p,,. &

The “Reduced DG test duration” function is activated by '

setting parameter 70 to 1. Terminal 65 is thus assigned
the function “Input for 3p,/4 pressure switch for tig *‘
ness test”. Terminal 45 is thus assigned the functio z

“Input for p,/4 pressure switch for tightness test ' !Q

o’
%

FCU 500, FCU 505 - Edition 02.17
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12.5.8 Valve opening time 1 t
Parameter 59

This parameter is used to define the opening time for
the valves (2 to 25 s) which are opened to fill or dis-
charge the test volumes between the gas valves.

If the preset opening time t| =2 s is inadequate (e.qg. if

slow opening valves are used) to fill the test volume or

reduce the pressure between the valves, bypass valves
can be used instead of the main valves.

>’
151413
On condition that the gas v hich flows nte the ﬂ‘]
combustion chamber is dg, | an 0. the . 1 kA=
maximum flow rate, t}és valves e open

forlongerthanthe 3sp itted b@standard

(EN 1643:2000). The required volu limit can be
achieved by fitting a restrictor or orifice, for example.
The opening time to be set is then calculated on the ba-
sis of this restrictor or orifice.

Current rating of safety interlock output (terminal 57):
max. 0.5 A, see also page[L27 (Safety interlock output|
[n the case of higher power requirement)

FCU 500, FCU 505 - Edition 02.17

Calculating the opening time, see page b2 (Calculat

Ing the extended valve opening time)

12.5.9 Valve openi
Parameter 60

Only availaple if =3 (Vp1 +Vpp; pressure reduction
via V3)
This eteris use ine the opening time for

thev h are opened to build up or re-
n the test volumes V1 and V.

0*6 v3

v2

ime 2t|_2

>
Q
Q)]
[}
-
© o
N
%
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12.6 Behaviour during start-up

12.6.1 Minimum pause time typ

Parameter 62

A minimum pause time typ (O to 3600 s) can be defined
to achieve stable operation of the heating equipment.

If the post-purge time tpy (parameter 37) has elapsed
and no signal (§) is received at terminal 1 (furnace shut
down), a restart is prevented for the duration of the
minimum pause time ty,p.

12.6.2 Switch-on delay time tg
Parameter 63

Defines the time between applying the start- l

(start) and initiating the furnace start (O t .
When several FCU 505 (zone FCUSs) ar@ted si-
ay ti e@
prevents the fans from starting same time
reduces the load on the pov@pl “The swi h;
delay also applies to the n. $$

multaneously, setting different switeh-on

FCU 500, FCU 505 - Edition 02.17

<O

12.6.3 Filling time before start-up
Parameter 65

The filling time for ressure build-up in the gas line
before start-up J e@dusing this parameter. This
allows the tri«Aﬁ e safety shut-off valve to be

th

ain gas valves have been released.

prevented
Byp [ and V. required for the slow pres-
sur@ intes e Vpo.

X 4
*0

VAS

1]

57 151413

(max. 0,5 A, cos ¢ =1) 5 pu/2 EI

The filling time can be set from Oto 25 s.

The current supplied via terminal 57 to control valves V1
and V2 is max. 0.5 A. In the event that a higher output
currentis required, the output current can be increased
by the additional connection of 2 contactors with

forced-guided contacts, see also page[L27 (Safety in

kerlock output in the case of higher power requirement).
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12.7 Manual mode

If the Reset/Information button is pressed for 2 s dur-
ing switch-on, the FCU reverts to Manual mode. Two
dots blink on the display. The FCU is now operating in
Manual mode independently of the status of the inputs
of the start-up signal (terminal 1), controlled air flow
(terminal 2) and remote reset (terminal 3). The function
of the controller enable/emergency stop input (ter-
minal 46) is retained. The manual start-up of the FCU
can be started in Manual mode by pressing the Reset/
Information button. Each time the button is presse
again, the FCU moves to the next step of the progr m
sequence and stops there, for example for a n@
butterfly valve or the gas/air mixture.

Actuator IC 20, IC 40, RBW

Following controller enable (statusispla D, a r?
nected actuator can be opened losed as re
By holding the button, the risfirstop

ther. The FCU indicates
the button has been r eact
relevant position. Pressing it agam e
the actuatorto the position for mln m capacity. The
FCU indicates [Az]with bl inking dots. A change of direc-
tion takes place each time the button is released and
pressed again. When the actuator has reached its final
position, the dots disappear.

ltin closing

FCU 500, FCU 505 - Edition 02.17

Frequency converter

Following controller enable (status display [CD, the fre-

be set to the speed for maximum
aig volume (pilot air volume) by

quency converter c

air volume or mi
pressing the

12.7.1 Op

me in Manual mode
deter Qen Manual mode is termi-

Q anual mode is not limited in time.

has been selected, operation of the fur-
e continued manually in the event of failure
ntrol system or the bus.

meter 67 = 1:the FCU will terminate Manual mode
minutes after the last time the button is pressed. It
then moves abruptly back to the start-up position/
standby.

If the unit is switched off or a power failure occurs,
Manual mode on the FCU will be terminated regardless
of parameter 67.
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12.8 Functions of terminals 51, 65, 66, 67
and 68

Terminals 51,65, 66,67 and 68 can each be assigned a
logical AND gating with one of the inputs for the safety
functions (terminals 46 — 50) using an appropriate pa-

rameter. If AND gating is required, the input concerned

can be enabled.

In addition, the terminals can be assigned a given func-
tion.

FCU 500, FCU 505 - Edition 02.17

12.8.1 Function of terminal 51
Parameter 69

The terminalcanb to the function “IC 40/RBW

max. air volum * to query the position for
maximum ¢ ofian IC 40/RBW actuator, see
pageP6 ( eter 40 = 3: with RBW)

= 0: Off Q

=1: pacity position feedback
W)

ametepod =2:'*ND with emergency stop (termi-

Pa 9 =3: AND with air;, (terminal 47)
P & ter 69 = 4: AND with air flow monitoring (termi-
é@)

QJarameter 69 = 5: AND with gasy, (terminal 49)

Parameter 69 = 6: AND with gas .« (terminal 50)
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12.8.2 Function of terminal 65
Parameter 70

If large test volumes are to be checked for tightness, it is pos-
sible to reduce the testing time. A second pressure switch is
required for this purpose to monitor the test volume V1. The
first pressure switch (at terminal 45) is set so that it monitors
/s of the inlet pressure p,, the second pressure switch (at ter-
minal 65) monitors ¥4 of the inlet pressure py,.

The “Reduced DG test duration” function is activated by
setting parameter 70 to 1. Terminal 65 is thus assigned

“Input for p,/4 pressure switch for tightness

PZL

Parameter 70 = O: Off

Parameter 70 = 1: reduced DG test duration

Parameter 70 =2: AND with emergency stop (terminal 46)
Parameter 70 = 3: AND with air i, (terminal 47)
Parameter 70 =4: AND with air flow monitoring (terminal 48)
Parameter 70 = 5: AND with gasi, (terminal 49)
Parameter 70 =6: AND with gasax (terminal 50)

FCU 500, FCU 505 - Edition 02.17

e

12.8.3 Function of terminal 66
Parameter 71

erature monitor module

ected to terminal 66 to sig-
ode. The inputis activated for
rameter 70 =2.

-0: ow@
: [ HT signal. High temperature

An external safety
(STM module)
nal High tem

ure

e
i & external safety temperature
®mm ) §

the function “Input for 3p,,/4 pressure switch for ti
ness test”. Terminal 45 is thus assigned the function

<
2
o
0]

L9] v
|
| |
ERE

49

[
X

I

i
|53|54|55|56|

8919919919
|

|
2
;

FCU 50x

Parameter 71 = 3: AND with emergency stop (terminal 46)
Parameter 71 =4: AND with air,;, (terminal 47)

Parameter 71 = 5: AND with air flow monitoring (terminal 48)
Parameter 71 = 6: AND with gas i, (terminal49)

Parameter 71 = 7: AND with gas,,x (terminal 50)
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12.8.4 Function of terminal 67 Parameter 72 = 2: AND with emergency stop (termi-
Parameter 72 nal 46)
Parameter 72 = 3: with airpi (terminal 47)
l Parameter 72- h air flow monitoring (termi-
nal 48)
® Y Parameter with gasmln (terminal 49)

%’} {0 Par asmax. (terminal 50)
12.8 ~ ctlon minal 68
meter 73
& termm be assigned the function “Contactor

feedbac
p @r 73 =0: Off
The terminal can be assigned the functjon eady”. meter 73 = 1: contactor feedback, see page

The FCU is informed via terminal 67 thatithere are suf- afety interlock output)
ficient burner control units for o tion. If there iﬁ Parameter 73 = 2: AND with emergency stop (termi-

“BCU ready” signal, the FCU er a safety nal 46)
down or fault lock-out, depg gion the fu wse- Parameter 73 = 3: AND with air ;. (terminal 47)

lected in parameter 72. Parameter 73 = 4: AND with air flow monitoring (termi-
Parameter 72 = 0: Off nal 48)

Parameter 72 = 1: BCU reddy: ifnm&tyshut—down Parameter 73 = 5: AND with gas,, (terminal 49)

If there is no feedback signal, a safety shut-down willbe  parameter 73 = 6: AND with gas 4y (terminal 50)
performed, see page [L45 (Safety shut-down)

Parameter 72 = 2: BCU ready; if not, fault lock-out

If there is no feedback signal, a fault lock-out will be
performed, see page [L45 (Fault lock-out].
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12.9 Password Parameter 80 = 1: with address check. The device
Parameter 77 name/network name on delivery is “not-assigned-fcu-
) ) 500-xxx". The exp ion “not-assigned-" must be de-

The password is designed to protect the parameter o

X ) leted or may be ith an individual name. The
settings.To prevent changes to parameter settings, a

] ) sequence xx ent|calto the address set on
password is stored in parameter 77 (0000 to 9999).
ingthe code switches (xxx = address in

! the BCM i
Changes to parameter settings can only be made once the ra % =
this number has been entered. The password can be
changed using BCSoft. Note the effect of parameter
settings on the safe functioning of your system.

12.10 Fieldbus communication
Parameter 80
Fieldbus communication can be activated u ,

rameter 80 when bus module BCM 500 isteo cted. 0\
A device name/network name must be'entered in the 0

automation system for the uniqueddentification of t
controlunit (BCU/FCU) in the fi s system.

Parameter 80 = 0: OFF. Para @ ation ac @sing Parameter 80 = 2: no address check. The device name/
BCSoft via Ethernet is st network name can be selected as specified by the auto-
mation system.
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Selection

13 Selection

FCUS0 @ ®@ @ O @ O O/ @ O O | @ O
[Feusos @ [@[@|ooje[o/e|o]0]@]0O]
@® = standard, O = available

Order example «
FCU 500WC1F1HOK1

13.1 Type code

Description

FCU 500 Protective system co
FCU505 Furnace zone cont

ins voltage:
Q 120 Hz
W 2 0/60 Hz
Integrated tightnessieo or POC:
Co noneo
Cl with integrated tigh ntrol or b
Capacity,

FO

e
FL modulating terface f achl‘C
F2 % lating with in ¢for RBW
Te monitoring:

HO none
H1 wit rature monitoring
onnection terminals:

KO none

K1 screw terminals
K2 spring force terminals

FCU 500, FCU 505 - Edition 02.17
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14 Project planning information
14.1 Installation

Installation position as required.

The FCU mounting is designed for horizontally aligned
35x 7.5 mm DIN rails.

1L 1=

i

)

If the DIN rail is aligned vertically, end c

rere-
quired (e.g. Clipfix 35 by Phoeni ntact) to pre@O

the FCU from slipping.

FCU 500, FCU 505 - Edition 02.17

&0

O

Environment

Installin a clean environment (e.g. a control cabinet)
with an enclosure > P54, whereby no condensation is
permitted.

14.2 Co i ning

Do not sta U untilsthe parameter settings and
wirig % ectand aultless processing of all
inpu d utput SI complies with the local stand-
s{.»
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14.3 Electrical connection 14.3.1 OCU

The FCU is designed for connection to a 1-phase sys-
tem. Allinputs and outputs have a one-phase mains
supply. Connected burner control units must use the
same phase of the mains supply.

The FCU is only to be used in grounded mains.
Wire the safety circuit inputs via relay contacts only.

Signal and control line for screw terminals max.
2.5 mm?2 (AWG 12), for spring force terminals max.

1.5mm2 (AWG 16).
Do not route FCU cables in the same cable duct as«

frequency converter cables or cables emittin ov
fields.

s for signalling and telecommunications systems
Controllines must satisfy the require
ecommended for wiring the supplied plug connec-
EN 60204-1, Chapter 12. tors

External electrical interference &e av0|ded Cable length max. 10 m, 4-pin,

0 $ min. 0.25 mm2 (AWG 24),
' P max. 0.34 mm2 (AWG 22).
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14.3.2 Safety current inputs

Actuation of the safety current inputs only with switch-
gear featuring mechanical contacts. If switchgear with
semi-conductor contacts is used, the safety current
inputs must be connected using relay contacts.

To safeguard the safety current inputs, the fuse must be
designed so that the sensor with the lowest switching
capacity is protected.

The cabling outside enclosed installation spaces must
be protected from mechanical damage and stress (e.g.
vibration or bending) as well as short-circuits, short=
circuits to ground and cross-circuits.

FCU 500, FCU 505 - Edition 02.17
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L +24V

Calculation

In = current of the sensor/contactor with the lowest
switching capacity

Suitable fuse =0.6 x Iy
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14.4 High temperature operation

If firing systems are operated above 750°C (1400°F),
the system is considered to be an item of high tem-
perature equipment (see EN 746-2/NFPA 86). Flame
control must be in operation until the furnace wall
temperature has exceeded 750°C. Frequently, flame
controlis dispensed with so as to achieve a particularly
high flexibility of the installation. This means that no
incorrect flame signals, e.g. signals from a UV sensor
which interprets reflected UV radiation as extraneous
signals, may lead to faults.

When a burner control unit’s HT input is activated, the

burner control unit switches to High temper n&je.
This means: the burner control unit opera out
evaluation of the flame signal. The safety funetioh of
the device-internal flame control system activa

In High temperature mode, the lves are op

by the burner control unit wij lame contr
precondition for this opegat eisth ter-
nal flame supervision nsures t sence of

the flame in a fail-safe nerind&y ia the tem-
perature. This is performed by the ty temperature
monitor fitted in the temperature module in conjunc-
tion with an external double thermocouple (DIN 3440).
Sensor discontinuity, sensor short-circuit, failure of a
component or mains failure must set the installation to
a safe state. Voltage may be applied to the HT input of a
burner control unit so as to activate High temperature

FCU 500, FCU 505 - Edition 02.17

mode only if the temperature at the furnace wall has ex-
ceeded 750°C (1400°F). The burner control unit then
starts the burner, witftout monitoring the presence of

the flame.
If the temper in furnace chamber drops below
750°C (14 , the HT input must be disconnected

[ pow ply and the furnace must
vvb e control.
afety regulations.

1 Sa%&erature monitor (STM)

i s to the connected burner control units
via afe HT output that the system is in High
te ure mode (> 750°C pursuantto EN 746-2,
°F pursuant to NFPA 86). The HT output is only
abled together with the safety interlocks.

When the HT inputs on the burner control units are ac-
tivated, the burners are started without flame control
(UV orionization).

The double thermocouples must be positioned at the
coldest point in the combustion chamber so that they
can reliably detect whether the spontaneous ignition
temperature (> 750°C, > 1400°F) has been exceeded.
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14.4.2 Safety temperature limiter (STL)

If the maximum temperature limit value set in param-
eter 25 is exceeded or if an error occurs on the double
thermocouple (e.g. sensor discontinuity or short-cir-
cuit), the safety temperature limiter will trigger a fault
lock-out on the FCU. The safety interlock output will no
longer be set.

The double thermocouples must be positioned at the
warmest pointin the combustion chamber so that they
can reliably detect whether the maximum temperature
limit value has been exceeded.

The FCU monitors connected temperature s
cable discontinuity or short-circuit. For t
this is only possible with double therm s tis no
permitted to use single thermoco

nn ctO
inputs in parallel using wire straps: 8
The temperature module (S L) is desi sO that
thermocouples of Types can be cted.

Class 1 double therm must bewsed to ensure
usage complies with the'standards:

s¥or
ouples,

esa

Thermocouple Applicationtemperature  Class 1 temperature range
[°C] [°C]

Type K -270t0+1372 0t0+1200
Type N* -270t0+1300 0to+1200
Type S -50to+1768 0to+1600

*Can be used as a substitute for Type K.

FCU 500, FCU 505 - Edition 02.17

14.4.4 Thermocouples

Materials which are used for thermocouples are defined
in EN 60584. The t
materials and th

perature ranges for the various
cted voltages are also listed

there.

Type K: ni ium/nickel-aluminium (NiCr-Ni)
This uple is free tly used in industrial

me ystems \ ax. permanent operating

Q . Type Kcan be used in the low
s low as -250°C. Type K features

reis

m’

ﬁ perature ran .
awer stab%*d long-term drift at high temperatures

14.4.3 Temperature sensors (double thermocou@

cause idation.

It cy is limited in the temperature range be-
250°C and 600°C if temperatures change
ckly. In high temperatures, an adequately large wire
diameter should be selected to compensate for possi-
ble oxidation.

Type N: nickel-chromium-silicon/nickel-silicon
(NiCrSi-NiSi)

Compared to Type K, this thermocouple has similar
thermo-electric properties but is more resistant to oxi-
dation. This means that Type N features better resist-
ance to long-term drift and vastly improved stability
between 250°C and 600°C. Type N can be used in the
extended range from O to 1200°C. Type N thermocou-
ples are the highest quality thermocouples among the
non-precious types.

A\
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Type S: 90%platinum-10%rhodium/platinum
(Pt10Rh-Pt)

This thermocouple can be used permanently in tempera-
tures up to 1600°C in oxidizing or inert atmospheres.
The thermocouple must be enclosed air-tight to protect
it from gases which contain sulphur or phosphorus. Con-
tinuous operation in temperatures over 1000°C results
in wear since the platinum is contaminated with rhodium
by diffusion. In addition, metal vapours may diffuse into
the device at these temperatures. This contamination
causes a change in the thermo-electric voltage towa
negative values over the course of time. The positive'le
can become unstable due to the effect of neu '

Connection

The spatial distance between the thermiacouple and
temperature module (STM/STL) be de ere
ing on the application. Generall two legs of z
mocouple have different th oefficients.do id

errors at the transition pai
connected to the te e
cables or compensatin

Thermo-cables KX have the same mlcal composi-
tion as Type Kthermocouples. This means they act like

an attached thermocouple.

Compensating cables KCA, KCB, NC, SCA or SCB are
made of a substitute material which is not identical to
the thermocouple material but has similar properties in
certain temperature ranges.

FCU 500, FCU 505 - Edition 02.17

The resistance of a thermocouple together with the
thermo-cable or compensating cable should be
<1000 Q. Select thegdollowing thermo-cable or com-

Minimum dia. [mm]

0.1
0.2
0.4

or Type K

0.1
0.2
0.4
cable KCB,NC, SCA, SCB (Cu-CuNi) for Type K, N, S
12 0.1
60 0.2
200 0.4

Reversing the polarity of the thermocouple may result
in measurement errors. We therefore recommend that
the cables are colour-coded pursuant to EN 60584

Thermocouple Colour
+pole - pole
Type K green white
TypeN pink white
Type S orange white
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14.4.5 PFHp value for STM/STL temperature module
and thermocouple
This is determined pursuant to standard

EN 13611:2007+A2:2011, Section J,with a 1oo2 calculation.

The dangerous failure rate for a thermocouple is as follows:

7"DU thermocouple

FITgiscontinuity X (1- DCdiscontinuity)

+ X 4
FMspereaieui = (L = DCqhoreimeuir) Qeterm
+ herm

FiTarier * (1 - DCqrife) p 2
Apu: Dangerous failure rate (x 1072 1/h)

Fle|scont|nu|ty FITshort circuit, Flenft se ation

from the manufacturer

DCdlscontmwty 0.99 (990/0)

Dcshort circuit ~ =0.6 (66%),

DCyift = 0.6 (66%0)

The total failure rate for ocoupl @TM/STL
temperature module of the BCU.H1 i lated as follows:

pl:HD total = 7“DU thermocoupleJr Pl:HD STM/STL temperature module

PFHp STM/STL temperature module = 5.84 x 1079 1/h

See also page [L41 (Mean probability of dangerd
bus failure PFHD of individual safety functions)and
page [L47 (Probability of dangerous failure PEHD]

FCU 500, FCU 505 - Edition 02.17

€>°°

intey
dclive

Calculation

s information for the FIT values of
ontlnwty short-circuit and drift

Enterthe manuf
the thermoc

250 x10°9 1/h
133 x109 1/h

—
& 0x1091/h
signed lifetime (service life) of the
ocouple 10,00 years
lifetime

N

55,7 =§)
7\'DU thermocouple x101/h

7,24 -9
IDFHDtotal x1071/h
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14.5 Safety interlock output 14.5.1 Safety interlock output in the case of higher
power requirement
In the event that a higher output current is required, the

The burner start enable signal is issued to the connect-

ed burner control units via the safety interlock output

(terminal 57). output current c ncreased by the additional con-

For units whose safety interlock input has a current

consumption of < 2 mA, the available power (max. 0,5 A, e 5 U K2

cos @ = 1) of the FCU is sufficient to directly activate the _f
burner control units. = .

¢ |E2

—

—=

—2

Y 4 N B

0 56507

[52]

0°>50° 12

89199159|1S

[E
.

=

)
w
1

Input

* automatic burner control unit
k2 N k2
$ F=lyx0.6

L1 N

$ Use contactors with forced-guided contacts in this
case. The two NC contacts in the contactors are con-
nected in series to the safety interlock check signal
input (terminal 68); the contacts must be protected
with a factor < 0.6 x Iy, see page [L22 (Safety current|

fnputs]
\ )
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With this circuit design, the function “Contactor feed- = &
back” at terminal 68 must be activated by setting pa- 3"5’”4%—, 2
rameter 73 to 1. —|= | [ ¢
Sl —~ > H—s
Before sending the pick-up signal to the contactors via B —2 | l ¥
terminal 57, the FCU checks whether there is a signal at 15| 3%
the check signalinput (terminal 68). If there is a signal, R H 4&: E
the FCU issues the safety enable signal via terminal 57 L3 — ?5
to the connected burner control units. The contact N3 ;;:f_ =
change is checked by the FCU, depending on the out- ' it
put signal of terminal 57 (safety interlocks). If the FCU 07907 L—
(=]
detects a malfunction, a fault lock-out will occur with l‘"‘ - FCU 5
fault message 37. — > Input [] BCU
. S T .S U S k1 terminal 5
14.5.2 BCU with power supply for valves andignition & 1% " o5 K2
transformer via safety interlocks 0 [1F=1yx0.6
L
—= -l ] L1 N
-------- L]
H VI V2 C N S L
5 Ny Ny N N S Use contactors with forced-guided contacts in this
- :@'_‘k‘ i case. The two NC contacts of K1 and K2 in series and
? | — T 3 M- parallel to them the NO contact of K3 are connected
2 cl £y \ v2
— . tothe safety interlock check signalinput (terminal 68).
|1|2|3|4| 5| PEL 718 101112131415[ y 9
vl : The contacts must be protected with a factor of
+ : % »  <0.6xly, see page[L22 (Safety current inputs).
[+] !
A A A A

T AT e v
ii 7k X

In the event that a higher output currentis required, the
output current can be increased by means of a contact
multiplier using 3 contactors.
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Before sending the pick-up signal to the contactors K1
and K2 via terminal 57, the FCU checks whether there is
a signal at the check signal input (terminal 68). If there
is a signal, the FCU issues the safety enable signal via
terminal 57 to the connected burner control units. The
contact change is checked by the FCU, depending on
the output signal of terminal 57 (safety interlocks). If
the FCU detects a malfunction, a fault lock-out will oc-
cur with fault message 37.

The function “Contactor feedback” can be activated by
setting parameter 73to 1.

Y4
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14.6 Actuators

If actuators are used, the start gas rate of the burners
must be limited fo applications in compliance
with the standas.

146.11C
The FCU. s the pgsition to which the actuator
IC 20 ed usin nal 52 (feedback) by lifting

54 or 55, see page [L46 (Lift

=07 C
6 sure #hig check is possible, FCU..F1 and actuator
& 20m wired as shown in the connection dia-

LA\ _

_ o >

o, M=

90°=0° 2 o lfr‘
ceyran [Y9] >

[ -)90_ umv > I__%:
FCU500  SAT &
0V N

14.7 Air control

Starting the fan with the butterfly valve closed reduces
the start-up current of the fan motor.
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14.8 Parameter chip card 14.9 System leak tightness check

The parameter chip card must be installed in the unit for
the FCU to operate. The parameter chip card contains
the valid parameter settings for the FCU. If an FCU is
replaced, the parameter chip card can be removed from
the old unit and inserted into the new FCU. The FCU
must be disconnected from the electrical power supply
for this purpose. The valid parameters are then adopted
by the new FCU. The old device and the new FCU must
have an identical type code.

00 -

o A pressure switch DGy3 can be connected between V3
and terminal 15 of the FCU for the controlled pressure

&’ reduction of the test volume V,, via a relief valve.

O
&
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15 Accessories
15.1 BCSoft

The current software can be downloaded from our In-
ternet site at http://www.docuthek.com. To do so, you
need to register in the DOCUTHEK.

15.1.1 Opto-adapter PCO 200

Including BCSoft CD-ROM,
Order No.: 74960625.

15.1.2 Bluetooth adapter P.

Including BCSoft CD-ROM,
Order No.: 74960617.

FCU 500, FCU 505 - Edition 02.17

Y

bo OCU 500-2, Order No.: 84327031.
L 3

15.2 OCU
' allationi e control cabinet door in standard

dlme$. e program step/status or fault mes-
gesc d on the OCU. In Manual mode, the

used to proceed through the sequence of

teps.
&tal ls, see from page |[L33 (OCUJ.

CU 500-1, Order No.: 84327030,
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15.3 Connection plug set 15.5“Changed parameters” stickers

For wiring the FCU. N
Ognabriick, Germany 'S‘E%ef

f///’ D anderte Parameter!

e/ = ayp == i aben auf dem Typenschild

@’ en nicht mehr in vollem Umfang.
&y ) lle Parameter direkt auslesen.

ged parameters!

. . . te. Read th
Connection plugs with screw terminals, _ s direct from the.
Order No.: 74923998. .
X 4 farmitona ngurant s  plue
. . . . ormations
Connection plugs with spring force terminals, 2 con- il icticue ne sont pius velablbs
. . . lans leur intégralité. Veuillez vous
nection OptIOﬂS per te rmmaL ref;arelr‘ directement aux parametres
actualises.

Order No.: 74924000. 0&

15.4 Stickers for labelling the connection diagram of the FCU following
i ges to device parameters set at the factory.
/S ‘ QOO pcs,

o Order No.: 74921492.

For printing with laser printers, plotters or engraving
machines, 27 x 18 mmor 28 x 17.5 mm.

Colour: silver.
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16 OCU
16.1 Application

&
.
<O o

The OCU is an external operator-control unit whic
can be connected to a control unit of the F , \C
BCU 500 series. The external operator-co it

OCU s installed in the door of a controltieabinet. Thus, 0
the control cabinet does not nee beo edt e@
out process values, statistics, fl ignal intenséor
parameter values, to changgs n the OQU,0r to
control or adjust connec alves in Ma de.

&

FCU 500, FCU 505 - Edition 02.17
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16.2 Function

The OCU features an illuminated plain-text display. The
lighting is switched on when a control key is pressed
and switches off automatically after 5 minutes. In case
of a fault lock-out or safety shut-down of the control
unit, the OCU light starts blinking.

You can choose between the indicating ranges status

display and Service mode.

The status display shows the program status or a fault
message which has occurred in text form with the ap-
propriate code.

The Service mode allows you to read out process value

parameter settings, information on the OCU ‘a—
tistics. In addition, you can operate connegte ntrol
units in Manual mode.

FCU 500, FCU 505 - Edition 02.17

There are five control keys for the OCU and the control
unit connected to it:

©)

on or off.

ON/OFF
Use tK ey to switch the control unit

Re
Reset set the control unit to its
ing posi the event of a fault.
Pr

he’g key to confirm a selection or query.

S from the status display, you can use

@

@ K key to change to Service mode.
\ ack

In Service mode, you can use the Back key to
switch from one setting level to the next higher
one.

By holding down the key for a certain time, you
can change directly to the status display.

=

Navigation UP/DOWN

In Service mode, the navigation keys can be
used to select individual functions on one level.

In Manual mode, those keys can be used to
open and close an activated valve.
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16.2.1 Manual mode

In Manual mode, the control unit works with capac-
ity control (FCU..F1/F2 or BCU..F1/F2) regardless of
the status of its inputs. The inputs for start-up signal
(terminal 1), controlled air flow (terminal 2) and remote
reset (terminal 3) are ignored. The function of the con-
troller enable/emergency stop input (terminal 46) is
retained.

The positions for maximum capacity, minimum capacity
and ignition capacity of an actuator can be adjusted us-,

ing the OCU. The OCU supports the process by me
of a cyclic, automatic repeat approach to the selecte

position. The actuator can be moved within t eglrto

make changes to the cam settings.

After start-up has been completed, thegavigation keys

lve in

can be used, for example, to open akclo o

program step .
O
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16.3 Electrical connection

The OCU is to be connected to the control unit using
the two plugs provij

[line:

Required sign
cable length maxdL0 m, 4-pin, min. 0.25 mm2 (AWG 24),
max.O.34W G 22).

Wire each
conductor on
both plugs to
the same

contact.
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16.4 Installation 16.6 Technical data for OCU

The threaded adapters of the OCU are suitable for Ambient temperature: -20 to +60°C.
23 mm boreholes which are drilled at intervals of
30 mm.

Relative humidity;
30%o to 95% (né condersation permitted).

Enclosure;
IP 65, NEMA 3 Wwihen fitted (control cabinet door).

Diménsions of the operater-control unit:
90 x 90xA'8 mm (W XH % D).

Electrical connegtion

Connectiomdata:

wire cross#section flexible min. 0.25 mm?,
wire €ross-section flexible max. 0.34 mm?,
wikeeross-section AWG min. 24,

Wire cross-section AWG max. 22.

16.5 Selection

The OCU can be supplied with vafiQus language kits,
Order No.

84327030

Cable length: inside control cabinet max. 10 m.

Languages

0CU 500-1 ﬁ:lri;nr?n,English,French,Dutch,Spanish,

| English, Dani
0CU 500-2 Turkish, Portuguese

_ | English, US English,Spanish, Brazilian
0CU 500-3 Portuguese, French 84327032

_, | English, Russian, Polish, Croatian,
0CU 500-4 g ot 84327033

84327031
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BCM 500

17 BCM 500
17.1 Application

The bus module BCM 500 is used as a com a,
tion interface for devices of the BCU/FC
family for connection to a fieldbus co nigation

system (Profinet or Modbus TCP) detwo viagh
fieldbus enables the FCU or BC e controlle
monitored by an automatio@m .g. P@.
17.2 Function §

he cont& ls for start-
ing, resetting and for controlling t ir valve to purge
the furnace or kiln or for cooling in start-up position
and heating during operation from the automation
system (PLC) to the BCM. In the opposite direction, it

sends operating status, the level of the flame signal and
the current program step.

The bus system transfe

FCU 500, FCU 505 - Edition 02.17

roduct 0

17.3 Electrical connection

Use only cable and plug components which comply

with the appropria finet or Modbus TCP specifica-
tions.
Use shielded RJ lugs.
Cable leng?«een 2 fieldbus stations: max. 100 m.
Pro i i
For Profinet see ,

odbus TC
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BCM 500
17.4 Installation

Installation position: vertically upright, horizontal or
tilted to the left or right.

The BCM mounting is designed for horizontally aligned
35x 7.5 mm DIN rails.

o0

oo®
— M

[Tl
[l

60

If the DIN railis aligned amps are re-
quired (e.g. Clipfix 35 by Phoenix Contact) to prevent
the control unit from slipping.

Installin a clean environment (e.g. a control cabinet)
with an enclosure > IP 54, whereby no condensation is
permitted.

FCU 500, FCU 505 - Edition 02.17

« Ele%zata

17.5 Selection

Code
BCM
500

Description
Bus module
Series 500
Standard communication

Profinetl)
Modbus TCP2)

Two RJ45 sockets
Three-point step control via bus

nsumption: 1.2 VA.

"0
@er loss: 0.7 W.
Qllechanical data

Dimensions (W xHxD):32.5x115x 100 mm.
Weight: 0.3 kg.

Environment

Ambient temperature: -20 to +60°C (-4 to +140°F).

Storage temperature:
-20 to +60°C (-4 to +140°F).

Climate: no condensation permitted.
Enclosure: IP 20 pursuant to IEC 529.

Installation location: min. IP 54 (for installationin a
control cabinet).
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18 Technical data
18.1 Electrical data

Mains voltage

FCU..Q: 120V AC, -15/+10%0, 50/60 Hz, + 5%,
FCU.W: 230V AC, -15/+10%, 50/60 Hz, +5%,
for grounded mains only.

Power consumption
FCU..Q:at 120V AC approx. 3 W/5.5 VA plus power con
sumption per AC input of approx. 0.08 W/0.2 VA,

FCU.W:at 230V AC approx. 6 W/11 VA plus power,
sumption per AC input of approx. 0.15 W/0.4 VA. '

Contact rating
— Controloutputs LDS (terminal 16), purgetermmi-
nal 17), HT (terminal 18), safety interloeks (termi-

nal 57): max. 0.5 A, coscp=l. o

— Valve outputs V1,V2 and V s 13, l4aé
15):max. 1 A,cosop=1. Q

— Actuator outputs (termi
max. 50 mA, cos ¢ =

— Total current for the sim ltaneo ivation of con-
trol outputs HT, purge, LDS and safety interlocks,
valve outputs V1,V2 and V3 and the actuator:
max.2.5A.

— 24V DC signalling contact for fault/operation (termi-
nal4l,42): max. 0.1 A.

— Fan:max. 3 A(start-up current: 6 A< 1 s).

FCU 500, FCU 505 - Edition 02.17

Number of operating cycles

FCU

24V DC signalling tact for fault/operation: max.
10,000,000,

On/0Off butt se formation button: 1000,
power mo

contro S(ter inal 16), purge (terminal 17),
8), safe rlocks (terminal 57),
gasv l (ter 3) V2 (terminal 14), V3 (termi-

%‘ntrol element (terminals 53, 54

[ 58): max. 250,000.

er1c

120VAC 230VAC

80-132V 160-253V
' Signal“0” 0-20V \ 0-40V
Rated value 24VDC
Signal “1” 24V, +10%
Signal “0” <1V
Signalinput current:
‘Signal“l" max. 5 mA

Fuses, replaceable,
F1.T3.15AH,
F2: T5AH, pursuantto IEC 60127-2/5.
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Technical data

18.2 Mechanical data Function of Type 2 to EN 14597,
Weight: 0.7 kg type of action: 2B, 2K and 2P,

with STL also 2A

Connections . ) .
] ESD protectio t
— Screw terminals:
) . Level4toIECG O-4.
nominal cross-section 2.5 mm?2, .
wire cross-section rigid: min. 0.2 mm?2, max. 2.5 mm?2, n of teggperature values of STM/STL
enusing C hermocouples:

AWG: min. 24, max. 12.
AR0, i —
Contact rating: 12 A. 0.638% at 2 F340 ppm/K at ambient tem

— Spring force terminals:

nominal cross-section 2 x 1.5 mm?2,
. . . rature
wire cross-section: min. 0.2 mm2, max. 1.5 mm?2, @

AWG: min. 24. max. 16, ' Typ% /o at 25°C, = 1570 ppm/K at ambient tem-
Contact rating: 10 A (for UL 8 A).

N: O.%&OC, + 340 ppm/K at ambient tem-

18.3 Environment

Ambient temperature: -20 to +602C (-4 to +140° o
no condensation permitted.

Enclosure: IP 20 pursuant t 9. &’
Installation location: min. orinst jionina
control cabinet). s

18.4 FCU..H1

Terminals 5,6, 7 and 8: Maximum voltage: + 5V,
input voltage range for double thermocouples:
Type K:Oto 54.9 mV,

Type N:Oto 47.5mV,

Type S:0to 18.7 mV.

100
mm
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Technical data

18.6 Safety-specific characteristic values Relationship between the Performance Level (PL)
Suitable for Safety Integrity Level UptoSIL3 and the Safety Integrity Level (SIL)
Diagnostic coverage DC 98.2%
Type of subsystem Type BtoEN61508-2,7.4.3.1.4 -
) High demand mode pursuant to 1
Clpeidliyoels EN 61508-4, 3.5.12 1
Mean probability of dangerous failure 9 2
PFH, 155x1091/h 3
Mean time to dangerous failure MTTFy | MTTF4=1/PFHp
Safe failure fraction SFF 99.6% Pur NSO -1:2006, Table 4,

e? an be toPLe.

Mean probability of dangerous failure PFHp of o
.servicedife

individual safety functions

[Tightness contro| 4.8x10°917/n
Earaetest volumes with reduced testing timq P h
Emeréenci stoa

| ow air pressure protectior]
Ready feedback
IC 20 ignition position feedback
RBW Low position feedback

| ow gas pressure protectior]

High gas pressure protectior]
ontactor feedbach
5TM/STL temperature modul

*see page |l 26 (PFHD value
bnd thermocouple]

SIL 3is not achieved in conjunction with actuators

IC 20 or RBW because there are no PFHp values for the

actuators.

der operating conditions:
years te of production.

For ry of terms, see page |[L45 (Glossary}.

F er information on SIL/PL, see www.k-sil.de

FCU 500, FCU 505 - Edition 02.17 141



Technical data

18.7 Converting units

See www.adlatus.org
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Maintenance

19 Maintenance

The fail-safe outputs (valve outputs V1,V2 and V3) of
the power module are monitored for correct function-

ing. In the event of a fault, the system is set to a safe

status using a second shut-down path (isolation of the &

valve outputs from the mains). In the event of a defect

(e.g. fault 36), the power module must be replaced. &
See www.partdetective.de o
(optimized for smartphones) Y 4 0

for a replacement/order option for the power modu O .

The device and user statistics can be displayed ua& *

the operator-control unit OCU or engineering tool I?; Q

Soft for further diagnostics and troublesho e \Q

user statistics can be reset using enginee [ BC- 0

Soft. 0

A
W

FCU 500, FCU 505 - Edition 02.17
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Legend

20 Legend 3p /4 Three-quarters of the inlet pressure
b Ready for operation Pu Inlet pressure
Al Safety interlocks (limits)
High temperature operation
Safety limits (limits during start-up = LDS),
control element position check
,E, Gas valve
D%é Airvalve
‘ilf‘ Air/gas ratio control valve rfént consumption of sensor/contactor
tsp *&afetytime during operation
[P Burner . y
tm Minimum pause time
Purge @ Tightness control opening time
=A External air valve control tp Measurement time during tightness test
Controlled air flow p ITDightness control test period (=2 x t +2 xty)
t t- ti
= Operating signal P 0S-Purge Ame
: tey Fan run-up time
Oh4 Fault signal e Switch-on delay
FCU start-up signal toy Pre-purge time
= - -
7 Emergency sto tre Controller enable signal delay time
-
Pressur ness con
Pressure s %
PzL, Pressure switch for minimum-pressure

Differential pressure switch

Input signal depending on parameter xx

Ao 5@

Control element with butterfly valve

TC Tightness control
pu/2 Half of the inlet pressure
pu/4 Aquarter of the inlet pressure
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Glossary

21 Glossary 21.2 Fault lock-out
21.1 Safety shut-down Afault lock-out is a safety shut-down with subsequent
fault lock-out. The m can only be restarted fol-
The burner control unit performs a safety shut-down lowing manual rotective system cannot be
immediately after receiving a signal from a safety de- reset by mai rey
i fter a fault is detected (e.g. fl i
vice or after a fault is detected (e.g. flame or air pressure N the eve St lock-out of the FCU, the fault sig-

failure). The safety shut-down prevents operation of the
burner by closing the fuel shut-off valves and deacti-
vating the ignition device.

isplay blinks and shows the
page[fO (Fault signalling]
nnected from the electrical

ult signalling contact opens if the

e’ alves a

For this, the FCU disconnects the gas valves from the @ er supply TH
electrical power supply. The controller enable signK s vol%’ds.

deactivated. The fault signalling contact remains ope
The display blinks and displays the current p start, the FCU can only be reset manually
b3y play button on the front panel, the OCU or the re-

eset input (terminal 3).

step, see page [fO (Fault signalling).
After a safety shut-down, the FCU can omati c&
cally. 1.3 Warning signal

The FCU reacts to operating faults, e.g. in the case of

permanent remote resets, with a warning signal. The
E $ display blinks and shows the corresponding warning

message. The warning signal ends once the cause has
been eliminated.

The program sequence continues. No safety shut-down
or fault lock-out occurs.
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21.4Timeout

For some process faults, a timeout phase elapses be-
fore the FCU reacts to the fault. The phase starts as
soon as the FCU detects the process fault and ends
after O to 250 s. A safety shut-down or fault lock-out
is then performed. If the process fault ends during the
timeout phase, the process continues as before.

21.5 Lifting

alele
After positioning the actuator IC 20, the FCU checks by ENJSO 1 8292008
means of brief lifting whether its feedback input (terafi- %‘
.70 ing mode

nal 52) has been activated by the correct output sign
from the actuator. The signal of the relevant c o’
output (ignition, OPEN, CLOSE) is switch iefly
for this purpose. While the signal is switch he
FCU may not detect a signal at the feed put.

A
O &
&

FCU 500, FCU 505 - Edition 02.17

21.6 Diagnostic coverage DC

Measure of the effectiveness of diagnostics, which may

be determined as ratio between the failure rate of
detected dang iluPes and the failure rate of total
dangerous f

NOTE: Dia
part

tic s%

L
N

overage can exist for the whole or
ty-relate
= could exi

em. For example, diagnos-
rsensors and/or logic system
nit: %.

E
.F

describes two modes of operation for safety
s. These are low demand mode and high de-
d or continuous mode.

an low demand mode, the frequency of demands for op-

eration made on a safety-related system is not greater
than one peryear and is not greater than twice the
proof-test frequency. In high demand maode or continu-
ous mode, the frequency of demands for operation
made on a safety-related system is greater than one per
year or greater than twice the proof-test frequency.
Seealso EN 61508-4
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21.8 Safe failure fraction SFF

Fraction of safe failures related to all failures, which are

assumed to appear
from EN 13611/A2:2011

hour of a component for high demand mode or con-
tinuous mode. Unit: 1/h.

Value describing the likelihood of dangerous failure per &

21.9 Probability of dangerous failure PFHp ‘&

from EN 13611/A2:2011 O'

. . *
21.10 Mean time to dangerous failure & *
MTTF4 P \ c@
Expectation of the mean time to dangerou e \
from EN ISO 13849-1:2008 0 0

&)

&V
S
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Feedback

Finally, we are offering you the opportunity to assess this “Technical Information (TI)" and to give us your opinion,
so that we can improve our documents further and suit them to your needs.
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Elster GmbH

Postfach 2809 - 49018 Osnabruck
Strotheweg 1 - 49504 Lotte (Buren)
Germany

Tel +495411214-0

Fax +49541 1214-370
hts.lotte@honeywell.com

www.kromschroeder.com

FCU 500, FCU 505 - Edition 02.17

Comprehension Scope T
) Coherent ( oolittle Inter
(® Too complicated vcient m
() No answer &G 00 wide

v () No answer
Navigation @s:cope of functions

O Icanfind my way 4 or Technical department
® I got “lost’ *0 (® Sales
Q" °

(O Noanswe No answer
O’
o A\

O &
WO

The current addresses of our international agents
are available on the Internet:
www.kromschroeder.de/Weltweit.20.0.htm[?&L=1

We reserve the right to make technical
modifications in the interests of progress.

Copyright © 2017 Elster GmbH
Allrights reserved.

Honeywell
Is:cr?l%der

03251014



	Protective system controls FCU 500, FCU 505
	Contents
	1 Application
	1.1 Application examples
	1.1.1 ON/OFF rotary impulse control
	1.1.2 Modulating burner control
	1.1.3 Safety limits (LDS) for modulating burner control
	1.1.4 Flame control using the temperature
	1.1.5 Furnace and zone control


	2 Certification
	3 Function
	3.1 Connection diagram
	3.1.1 FCU 500
	3.1.2 FCU 505
	3.1.3 Assignment of connection terminals

	3.2 Program sequence
	3.2.1 FCU 500..F0
	3.2.2 FCU 500..F1, FCU 500..F2
	3.2.3 FCU 505..F1, FCU 505..F2

	3.3 Animation

	4 Temperature monitoring
	4.1 High temperature operation with safety temperature monitor function (STM function)
	4.1.1 With integrated STM
	4.1.2 With external STM
	4.1.3 With integrated and external STM

	4.2 Maximum temperature monitoring with (flue gas) safety temperature limiter (STL/FSTL function)
	4.2.1 With integrated STL/FSTL
	4.2.2 With external STL/FSTL


	5 Air control
	5.1 Controlled air flow
	5.2 Capacity control

	6 Furnace zone control
	7 Valve proving system
	7.1 Tightness control
	7.1.1 Test instant
	7.1.2 One test volume between 2 gas solenoid valves
	7.1.3 One test volume for system tightness
	7.1.4 Two test volumes for system tightness
	7.1.5 Large test volumes with reduced testing time

	7.2 Test period tP 
	7.2.1 For one test volume Vp1 between 2 gas solenoid valves
	7.2.2 For one test volume Vp1 for system tightness
	7.2.3 For two test volumes for system tightness (Vp1 + Vp2)
	7.2.4 Extended valve opening time 1 tL1 
	7.2.5 Measurement time tM 

	7.3 Proof of closure function

	8 BCSoft
	9 Fieldbus communication via Ethernet
	9.1 FCU and bus module BCM
	9.2 Configuration, planning
	9.2.1 Profinet/Device master data file (GSD)
	9.2.2 Modbus TCP
	9.2.3 Modules/Registers for process data
	9.2.4 Device parameters and statistics


	10 Program step/status
	11 Fault signalling
	12 Parameters
	12.1 Scanning the parameters
	12.2 Safety limits
	12.2.1 Emergency stop
	12.2.2 High gas pressure protection
	12.2.3 Low gas pressure protection
	12.2.4 Low air pressure protection
	12.2.5 Safety time during operation tSB 

	12.3 High temperature operation
	12.3.1 Temperature monitoring mode
	12.3.2 Thermocouple
	12.3.3 Temperature difference limit value
	12.3.4 STM limit value (high temperature operation)
	12.3.5 STL/FSTL limit value (system protection)
	12.3.6 Temperature hysteresis
	12.3.7 Pre-purge during high temperature operation

	12.4 Air control
	12.4.1 Fan in the event of fault
	12.4.2 Fan run-up time tGV 
	12.4.3 Fan ready for operation
	12.4.4 Air monitoring during controlled air flow
	12.4.5 Pre-purge time tPV 
	12.4.6 Air flow monitoring during pre-purge
	12.4.7 Post-purge time tPN 
	12.4.8 Air flow monitoring during post-purge
	12.4.9 Capacity control
	12.4.10 Running time selection
	12.4.11 Running time
	12.4.12 Controller enable signal delay time tRF  
	12.4.13 Minimum enable time
	12.4.14 Burner operating signal
	12.4.15 Controller enable time limit
	12.4.16 Capacity control (bus)

	12.5 Valve check
	12.5.1 Valve proving system
	12.5.2 Relief valve (VPS)
	12.5.3 Tightness control test volume
	12.5.4 Pressure reduction Vp2 
	12.5.5 Opening time relief valve V3
	12.5.6 Measurement time Vp1 
	12.5.7 Measurement time Vp1 and Vp2 
	12.5.8 Valve opening time 1 tL1 
	12.5.9 Valve opening time 2 tL2 

	12.6 Behaviour during start-up
	12.6.1 Minimum pause time tMP 
	12.6.2 Switch-on delay time tE 
	12.6.3 Filling time before start-up

	12.7 Manual mode
	12.7.1 Operating time in Manual mode

	12.8 Functions of terminals 51, 65, 66, 67 and 68
	12.8.1 Function of terminal 51
	12.8.2 Function of terminal 65
	12.8.3 Function of terminal 66
	12.8.4 Function of terminal 67
	12.8.5 Function of terminal 68

	12.9 Password
	12.10 Fieldbus communication

	13 Selection
	13.1 Type code

	14 Project planning information
	14.1 Installation
	14.2 Commissioning
	14.3 Electrical connection
	14.3.1 OCU
	14.3.2 Safety current inputs

	14.4 High temperature operation
	14.4.1 Safety temperature monitor (STM)
	14.4.2 Safety temperature limiter (STL)
	14.4.3 Temperature sensors (double thermocouples)
	14.4.4 Thermocouples
	14.4.5 PFHD value for STM/STL temperature module and thermocouple

	14.5 Safety interlock output
	14.5.1 Safety interlock output in the case of higher power requirement
	14.5.2 BCU with power supply for valves and ignition transformer via safety interlocks

	14.6 Actuators
	14.6.1 IC 20

	14.7 Air control
	14.8 Parameter chip card
	14.9 System leak tightness check

	15 Accessories
	15.1 BCSoft
	15.1.1 Opto-adapter PCO 200
	15.1.2 Bluetooth adapter PCO 300

	15.2 OCU
	15.3 Connection plug set
	15.4 Stickers for labelling
	15.5 “Changed parameters” stickers

	16 OCU
	16.1 Application
	16.2 Function
	16.2.1 Manual mode

	16.3 Electrical connection
	16.4 Installation
	16.5 Selection
	16.6 Technical data for OCU

	17 BCM 500
	17.1 Application
	17.2 Function
	17.3 Electrical connection
	17.4 Installation
	17.5 Selection
	17.6 Technical data

	18 Technical data
	18.1 Electrical data
	18.2 Mechanical data
	18.3 Environment
	18.4 FCU..H1
	18.5 Dimensions
	18.6 Safety-specific characteristic values
	18.7 Converting units

	19 Maintenance
	20 Legend
	21 Glossary
	21.1 Safety shut-down
	21.2 Fault lock-out
	21.3 Warning signal
	21.4 Timeout
	21.5 Lifting
	21.6 Diagnostic coverage DC
	21.7 Operating mode
	21.8 Safe failure fraction SFF
	21.9 Probability of dangerous failure PFHD  
	21.10 Mean time to dangerous failure MTTFd  

	Feedback
	Contact

	naechste_Seite 92: 
	naechste_Seite 93: 
	naechste_Seite 57: 
	naechste_Seite 58: 
	naechste_Seite 31: 
	naechste_Seite 59: 
	naechste_Seite 37: 
	naechste_Seite 38: 
	naechste_Seite 39: 
	naechste_Seite 60: 
	naechste_Seite 61: 
	naechste_Seite 63: 
	naechste_Seite 62: 
	naechste_Seite 15: 
	naechste_Seite 64: 
	naechste_Seite 94: 
	naechste_Seite 99: 
	naechste_Seite 96: 
	naechste_Seite 110: 
	naechste_Seite 112: 
	naechste_Seite 113: 
	naechste_Seite 114: 
	naechste_Seite 68: 
	naechste_Seite 100: 
	naechste_Seite 67: 
	naechste_Seite 65: 
	naechste_Seite 124: 
	naechste_Seite 98: 
	naechste_Seite 97: 
	naechste_Seite 1011: 
	naechste_Seite 102: 
	naechste_Seite 103: 
	naechste_Seite 108: 
	naechste_Seite 1015: 
	naechste_Seite 53: 
	naechste_Seite 74: 
	naechste_Seite 26: 
	ftProgramm: T-Programm
	fat_gasart: [ErdgasH]
	fz_heizwert: 914.2
	ftEinheit_Heizwert: BTU/scf
	fz_dichte: 0.049
	ftEinheit_Dichte: lb/ft3
	fz_bwbelastung: 3782000
	ftEinheit_BWbelastung: BTU/h
	fz_pu: 40
	ftEinheit_EDruck: "WC
	fz_nvoldurchfluss: 3531
	ftEinheit_NennVol: SCFH
	fz_entvol: 13.2
	ftEinheit_EntVol: Gallon
	fat_hauptventil: [16.854]
	fz_blende: 0.7
	ftEinheit_Blende: inch
	fz_oezeit: 2.012216248610325
	ftEinheit_OeZeit: s
	ftMeldung: 
	fz_bruch: 250
	fz_kurzschluss: 133
	fz_drift: 0
	fz_leben: 10
	fz_PFHThermo: 55.7
	fz_PFHgesamt: 7.2401287
	ftUebersicht: Info nicht gefunden
	ftVerstaendlichkeit: Zu kompliziert
	ftFehlende_Info: ethrth
	ftUmfang: Zu umfangreich
	ftVerwendung_1: Off
	ftVerwendung_2: Off
	ftVerwendung_3: Projektierung
	ftVerwendung_4: Off
	ftNavigation: Ich habe mich verlaufen.
	ftTaetigkeitsbereich: Kaufmaennischer Bereich
	ftBemerkung: rthrthrth
	btnSenden: 


