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TECHNICAL INFORMATION

e For pilot and main burners in intermittent or continuous operation

¢ Flame control by UV, ionization or a further option of using the furnace
chamber temperature

e Simple system integration using the PC programming and diagnostic
software BCSoft

e With optional valve proving system

¢ Fieldbus connection (PROFIBUS, PROFINET, EtherNet/IP) using
optional bus module
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1 Application

See also the video “Kromschréder BCU 4 Series —
Next-Generation Burner Control Unit” in German, English or
Chinese.

The next-generation burner control unit BCU 480 unites
the components of automatic burner control unit, ignition
transformer, Manual/Automatic mode, display of operating
and fault statuses and a user interface (HMI) in a compact
metal housing. It replaces the previous product line with
the same name. It is suitable for almost every conceivable
multiple burner application in the metal, ceramics, food and
automotive industries.

It can be used for directly ignited industrial burners of unlim-
ited capacity. The burners may be modulating-controlled or
stage-controlled. Installation in the immediate vicinity of the
burner being monitored simplifies system integration.

On industrial furnaces, it reduces the load on the central
furnace control by taking over tasks that relate to the burner,

for example it ensures that the burner ignites in a safe con-
dition when it is restarted.
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The air control on the BCU..F1 or F3 assists the furnace
control for cooling, purging and capacity control tasks. The
burner control unit has an interface via which an air valve or
actuator can be controlled for staged or modulating burner
capacity control.

The program status, device parameters, error codes, sta-
tistics and level of the flame signal can be read easily and
conveniently on the four-digit device display.

The burner can be controlled manually for commissioning,
maintenance and diagnostic purposes.

Energy management using phase reduces the installation
and cabling costs. The valves and ignition transformer are
powered by phase L1/the voltage supply for the BCU in-
stead of the safety interlocks.

The monitored outputs for the actuator and valve are
housed in the plug-in power module LM 400. This can easi-
ly be replaced if necessary.

Power module LM 400 with connections for valves, actuator
and parameterizable signalling contacts

Thanks to the optionally integrated valve proving system,
the valves can be checked for leaks by querying an exter-


https://www.youtube.com/watch?v=8vZzipd8Lak
https://www.youtube.com/watch?v=9_Z5_e6WcHk
https://www.youtube.com/watch?v=lrhfKPAsqPI
https://www.youtube.com/watch?v=lrhfKPAsqPI

nal gas pressure switch or it can be checked whether gas
valves are closed.

As an option, the BCU can be configured with high temper-
ature operation. In High temperature mode, the BCU can
monitor the flame indirectly using the temperature.

Using the BCSoft program, the parameters, analysis and
diagnostic information can be read from a BCU via the

optionally available opto-adapter. If necessary, the device
parameters can be adjusted easily using BCSoft. All valid

parameters are saved on an integrated parameter chip card.

The parameter chip card can be removed from the old unit
and inserted into a new BCU to transfer the parameters, for
example when replacing the unit.

The burner control unit is lloT-compatible using the bus
module BCM 400. The BCU can be networked with a
standardized fieldbus system (PROFIBUS, PROFINET or
EtherNet/IP) using the BCM. Networking in a fieldbus sys-
tem enables the burner control unit BCU to be controlled
and monitored by an automation system (e.g. PLC). This
also opens up a wide range of process visualization possi-
bilities.

BCU 480 - Edition 03.21 - EN

Bus module BCM 400 for internal connection to the BCU



1.1 Application examples The main burner can be started with reduced capacity
after the operating signal from the pilot burner has been
detected. The pilot burner is switched off automatically af-
ter the main burner has started up. When the main burner
is switched off, the pilot burner automatically switches on
again. This reduces the main burner start-up time.

The UV sensor monitors the flame signal from pilot and
main burners.

1.1.1 Stage-controlled main burner with alternating
pilot burner

\'Al \'2

V4 The BCU provides the cooling and purging processes.
Process control (PCC)
FCU 500 PLC
| |
— —
E‘ilﬂ
1 4 2
i -
BCU 480/LM..F3 é
[
D

Control:
Main burner ON/OFF or High/Low
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1.1.2 Main burner with permanent pilot burner
Vi V2

VAS VAG [ VAS 1
S
1

V4

Process control (PCC)
FCU 500 SPS

| — 1

E)III

g e |
95%6 9557 ' 4 % ]

BCU 480/LM..F3 4
[AH35 a2Hme|-
; S

3

02-04 ,06-08

I ] I ]

Control:
Main burner ON/OFF or High/Low

The main burner can be started with reduced capacity after
the operating signal from the pilot burner has been detect-
ed. Pilot and main burners can be operated simultaneously.
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This reduces the time required by the main burner for start-
ing up.
The BCU provides the cooling and purging processes.



1.1.3 Two-stage-controlled main burner with Control:
permanent pilot burner Main burner ON/OFF with ignition via bypass

The main burner can be started with minimum capacity
after the operating signal from the pilot burner has been
V]E
— ] I
VAS

detected. When the operating state is reached, the BCU is-
sues the enable signal for the maximum burner capacity. Pi-
lot and main burners can be operated simultaneously. This
reduces the time required by the main burner for starting up.

The BCU provides the cooling and purging processes.

Process control (PCC)
FCU 500 SPS

<+

—

g
9596 9597
BCU 480/LM..F1
35 61

3 .

o204 0608 04

BCU 480 - Edition 03.21 - EN 9



1.1.4 Staged control nition position (condition: the IC 40 must have reached the

Process control (PCC) ignition posmonlon Ithe‘!nstant of |gp|t|or1). The Lourner starts.
FCU 500 PLC The burner application “Burner 1 with pilot gas” (parameter
- AO078 = 1) is selected so that the burner can be started with

a limited start fuel flow rate. To activate the high-fire rate,

DI 2 is actuated via the air valve output at terminal 66 of the
PIFTA St 1] [ A a2 BCU. The butterfly valve moves cyclically between the high-

4
—Ts Tz — 1z fire rate position and the low-fire rate position, see
\—‘—| o D3 (Air actuator], Operating mode 11.
BCU 480..F1 '\g

_____ DI 1/Trm.

65 DI 2/Trm.66 IC 40 position Valve position

Off Off closed Closed
On Off low
On On middle
Off On high

Ignition position/Low-fire rate
High-fire rate
Pre-purge

IC 40 + BVA

The BCU activates butterfly valve BVA and moves it to the
pre-purge position. In the event of a temperature demand,
the burner control unit BCU activates input DI 1 via the out-
put at terminal 65 and moves the butterfly valve to the ig-

BCU 480 - Edition 03.21 - EN 10



1.1.5 Modulating control with defined ignition
position

Process control (PCC)
FCU 500 - PLC IK}
[P<lHT[A] [Start1] 4] [A=] [Start2]
3 16 |35 12 |4 |5
BCU 480/LM..F1 iC g M=
=

IC 40 + BVA

The central control system starts the pre-purge. Input DI 2
is activated via the air valve output of the BCU and the but-
terfly valve BVA is set to the pre-purge position.

BCU 480 - Edition 03.21 - EN

In the event of a temperature demand, the burner control
unit BCU activates input DI 1 via the output at terminal 65
and moves the butterfly valve to the ignition position (con-
dition: the IC 40 must have reached the ignition position on
the instant of ignition). The burner starts.

The burner application “Burner 1 with pilot gas” (parameter
AO078 = 1) is selected so that the burner can be started with
a limited start fuel flow rate.

During operation, the BCU activates DI 1 and DI 2 using
outputs 65 and 66. This enables the analogue input IN on
the actuator IC 40. Depending on the capacity demand of
the temperature controller, the butterfly valve BVA moves
steplessly to the position between the low-fire rate and the
high-fire rate as specified by the analogue input IN, see
bage 93 (Air actuator], Operating mode 27.

DI 1/V1 DI 2/Air valve IC 40 position Valve position

Off Off closed Closed

On Off low Ignition position/Low-fire rate
On On analogL;e chart Inacc. with chart 1

Off On high Pre-purge/High-fire rate




1.1.6 Flame control using the temperature

AS30

FCU 500..H1

5.g|] [FCU480.D1

i

BCU 480..D1

BER;

In high temperature systems (temperature > 750°C), the
flame may be controlled indirectly via the temperature. As
long as the temperature in the furnace chamber is below
750°C, the flame must be controlled by conventional meth-
ods.

If the temperature in the furnace chamber rises above the
spontaneous ignition temperature of the gas/air mixture

(> 750°C), the FCU signals to the 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 control systems are non-functional.

BCU 480 - Edition 03.21 - EN

If the furnace temperature falls below the spontaneous
ignition temperature (< 750°C), the FCU disconnects the
HT output from the electrical power supply. There is no
longer an active signal at the HT inputs of the burner control
units. The flame signals are monitored once again by the
UV sensor or flame rod.

In the event of a fault in a temperature monitoring compo-
nent (e.g. sensor discontinuity, sensor short-circuit) or in the
event of a mains failure, the flame control task is transferred
to the burner control units.
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1.1.7 ON/OFF rotary impulse control

-
DG DG

DGmin JLDG max [~ L

49 50 151413
[E46
[8]—! Plow2
(A2
(A3 '

FCU 500..FO

|| VAS | kl (:)

BCU 480/
| LM..F3 @
VAS I
7
D>
7
»

For processes which require a turndown of more than 10:1
and/or those which require heavy circulation of the furnace
atmosphere to ensure a uniform temperature, e.g. heat
treatment furnaces operating at low and medium tempera-
tures in the metallurgical industry.
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()

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 mo-
mentum and results in maximum convection in the furnace
chamber, even with regulated heating.
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The pneumatic ratio control system controls the gas pres-
sure on the burner 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.

The ignition and monitoring of the individual burners is en-

sured by burner control unit BCU 480 with power module
LM..F3.

The centrally checked safety functions such as pre-purge,
tightness test, flow detector and pressure switch check
(98Smin., 98Smax.» @fmin) are provided by the FCU 500.

BCU 480 - Edition 03.21 - EN

14



1.1.8 Modulating burner control
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>

The centrally checked safety functions such as pre-purge,
setting the valve to ignition position via a butterfly valve
control system, tightness test, flow detector and pressure
switch check (gasmin., 98Smax.» @ifmin,) are provided by the
FCU 500. The capacity can be adjusted continuously by
activating the control element (analogue or 3-point step
signal).

BCU 480 - Edition 03.21 - EN

To ensure that the correct air volume 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 inputs on the BCUs en-

15



sures that the burners can only start if the safety interlocks
and the LDS output have enabled burner start-up.

BCU 480 - Edition 03.21 - EN
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1.1.9 PROFINET connection using bus module BCM
L1|[Fcu

|PLC | BUS |

* PROFINET

Xy N09 l

[eXeXe)
Xy NO9
eXeXeo)
xxy NO9
]

BCM BCM BCM

L2 =2 2

® ®

The bus system transfers the control signals from the auto-
mation system (PLC) to the BCU/BCM for starting, resetting,
controlling the air valve, purging the furnace or for cooling
and heating during operation. In the opposite direction, it
sends operating status, the level of the flame signal and the
current program status.

Control signals that are relevant for safety, such as the safe-
ty interlocks, purge and HT input, are wired independently
of the bus commmunication using separate cables.

BCU 480 - Edition 03.21 - EN
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2 Certification
Certificates — see www.docuthek.com

Certified to SIL and PL

r G
For systems up to SIL 3 pursuant to EN 61508 and PL e
ursuant to ISO 13849. See bage 122 (Safety-specific|
characteristic values for SIL and PL].

EU certified
c€

e 2014/35/EU (LVD), Low Voltage Directive

e 2014/30/EU (EMC), Electromagnetic Compatibility Direc-
tive

¢ (EU) 2016/426 (GAR), Gas Appliances Regulation

e EN 13611:2015+AC:2016

e EN 1854:2010, class S

FM approved

AAPPROVED

Factory Mutual (FM) Research Class: 7610 “Combustion
Safeguards and Flame Sensing Systems”. Designed for ap-
plications pursuant to NFPA 86.

www.approvalguide.com

Eurasian Customs Union

aill

The product BCU 480 meets the technical specifications of
the Eurasian Customs Union.

BCU 480 - Edition 03.21 - EN
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3 Function

3.1 Part designations

The control unit is reset to its starting position in the event of a
fault using the Reset/Information button.

During operation, the LED display Ul shows the program
status. The flame signal intensity, the fault history and the
parameters can be called up on the display by repeatedly
pressing the Reset/Information button (for 1 s). The pa-
rameter display is ended 60 seconds after the last time the
button is pressed or by switching off the BCU. When the
BCU is switched off, -- is displayed. The parameters cannot
be scanned when the BCU is switched off or when a fault/
warning is displayed.

Display Information

Fi Burner 1 flame signal intensity
HG Last event message
to to
H3 tenth to last event message
To display the program status or fault message and, in conjunction oot Parameter 001
i with the Reset/Information button, to display the flame signal and the to to
fault history or to view and set device parameters. 939 parameter 999
2) To switch the control unit on or off
To reset the control unit to its starting position in the event of a fault.
System faults (internal errors) can only be acknowledged using this
button.

4 Connection for opto-adapter

5 BCU type label

6] Power module, replaceable

Power module type label

8 Parameter chip card (PCO), replaceable

9 Bus module, replaceable

in M5 screw terminal for burner ground

There are two control keys for the control unit:

@ Use the ON/OFF key to switch the control unit on or off.

BCU 480 - Edition 03.21 - EN
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3.2 Connection diagram

3.2.1 BCU 480..E1/LM 400..F3..E1 with ionization
control in double-electrode operation

Alternative flame control, see page 22 (Flame control)

Electrical connection, see page 107 (Electrical connection}
Explanation of symbols, see page 126 (Legend)
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3.2.2 BCU 480..P3..E1/LM 400..F3..E1 with industrial

plug for ionization control in dou
operation

ble-electrode

Alternative flame control, see page 22 (Flame control)

1

B &, IJ-J-JIEAV

-<—

i

Electrical connection, see page 107 (Electrical connection)

Explanation of symbols, see page 126 (Legend)
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3.2.3 Flame control

In the case of UV control, use Elster UV sensors for intermit-
tent operation (UVS 5, 10) or flame detectors for continuous
operation (UVC 1).

Pilot burner = double-electrode operation/main
burner = ionization
Pilot burner in double-electrode operation

lonization control for main burner

Parameter 1004 = 0.
'F
22 2

Pilot burner = single-electrode operation/main
burner = ionization

Parameter 1004 = 0.
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Pilot burner = single-electrode operation/main
burner = UVS

Parameter AOO1 = 5 pA.
Parameter 1004 = G.

N1
A [A]
1*

22[[23] " }"""! EQ = @

230V
uvs

Pilot burner = single-electrode operation/main
burner = UVC

Parameter 1004 = 4.

PG ..

""" +|54]24|D
:: £ 2 J

............
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Pilot burner = UVS/main burner = ionization Pilot burner = UVC/main burner = ionization
Parameter AOO2 = 5 pA. Parameter 1004 = 7.

Parameter 1004 = 5.
Fl N1 PE

N1
:
I
T

................

............

Pilot burner = UVC/main burner = UVC
Parameter 1004 = 2.

>

] =) 4
H 3 A :
!L _____________ = UVCW?
................... I
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Function

3.2.4 Assignment of connection terminals
Control input (AC mains voltage)

Terminal Designation Function

1 Start-up signal 1 Signal applied: heating (pilot burner) start; no signal: heating stop
Input for external signal (button) to reset the unit after a fault lock-out. System faults (internal errors) can only

2 FEmEiE R be acknowledged using this button.
3 External purge air If there is an active signal, the BCU opens the air actuator regardless of the status of the other inputs.
External air valve control with an active signal, e.g. to supply air to the combustion chamber for cooling.
4 External air valve control Controlled air flow is only possible in standby with deactivated start-up signal. As soon as heating operation
is started (start-up signal at terminal 1), the function is interrupted.
5 Start-up signal 2 Signal applied: heating (main burner) start; no signal: heating stop
6 High temperature operation feedback High temperature operation feedback input. When the input is activated, the BCU operates without evaluat-

ing the flame signal. The safety function of the device’s internal flame control system is deactivated.
35 Controller enable/Emergency stop Connection for higher-level safety devices and interlocks (e.g. emergency stop)

Feedback signal of the control element position for ignition capacity. As soon as a signal is present, the
BCU completes a burner start, restart or start-up attempt.

39 LDS query

Safety circuit input (AC mains voltage)

Terminal Designation Function

40 Feedback from actuator Feedback input for ignition position
4 Feedback from actuator Feedback input for maximum capacity
Input ( A)

Terminal Designation Function

22 Flame signal 1 (pilot burner) Connection for flame rod/UV sensor
23 Flame signal 2 (main burner) Connection for flame rod/UV sensor

Output (AC mains voltage), supply voltage

Terminal Designation Function

52 UV sensor Voltage supply for UV sensor UVS for burner 1 (pilot burner)

53 UV sensor Voltage supply for UV sensor UVS for burner 2 (main burner)
Supply voltage

Terminal Designation Function

54,24 UV sensor for continuous operation Voltage supply for UV sensor UVC 1

=
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Function

Terminal Designation Function

55, 25

56, 26 Acti ’

57,27 ctive mains voltage Voltage supply for actuators and sensors
58, 28

Voltage supply + safety circuit input (AC mains
voltage)

Terminal Designation Function

Connection for the sensor of the valve proving system (pressure switch for tightness test or POC switch for

59.29 Valve proving system checking the closed position)

Valve outputs (AC mains voltage)

Terminal Designation Function

60, 30 Gas valve V1 Connection for gas valve V1
61, 31 Gas valve V2 Connection for gas valve V2
62, 32 Gas valve V3 Connection for gas valve V3
63888 Gas valve V4 Connection for gas valve V4

Outputs (AC mains voltage)

Terminal Designation Function

LM..F1:

64, 65, 66, Capacity control Connections for capacity control using an actuator
67

LM..F3: q . :

65, 66, 67 Air valve control Connections for air valves

Floating contact

Terminal Designation Function

80, 81, 82 Fault signal Contact between terminals 80/81 and 82 closes in the event of a BCU fault lock-out.

95. 96 97 Operation Contact between term!nals 95 and 96 closes once the operatjng signal has been receﬁved from burner 1.
e Contact between terminals 95 and 97 closes once the operating signal has been received from burner 2.

85, 86, 87 Parameter-dependent function Contact can be adjusted depending on parameter 1054

90, 91, 92 Parameter-dependent function Contact can be adjusted depending on parameter 1051
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3.3 Program sequence

A\

Switch on BCU 480

Main burner start-up with start-up signal (start 2)

v

v

In the event of fault signal: reset

Wiait until the min. pause has elapsed (parameter A062)

v

v

]
]

Safety interlocks
Start-up position/Standby

Flame simulation check (if parameter AOOS = 1)

v

v

Safety time 2 tgao (A096) running, ignition in process, valves for 2nd
gas stage open and min. operating time starts to elapse (A061)

v

If no flame detected: max. 3 start-up attempts (AO08) or fault lock-out

v

Flame proving period 2 tggp running (A097)

v

In the event of flame failure: fault lock-out

v

Main burner operation signalling contact closes

v

In the event of flame failure: restart or fault lock-out

v

External actuation of the air valve for capacity control

v

Controlled shut-down via start-up signal

v

[
(e

If min. operating time tg has elapsed: operation signalling contact
opens, gas valves close and min. operating time starts to
elapse (A061)

a0 Flame simulation check (if parameter AOO3 = Q)
v
PO External actuation of the air valve for purging
v
ARG External actuation of the air valve for cooling
v
ot Start-up with start-up signal (start 1)
v
ot Wiait until the min. pause has elapsed (parameter A062)
v
- Flame simulation check
v (if parameter AO03 = 1)
v
oo Safety time 1 tgar (A094) running, ignition in process, valves for 1st
i . . N
gas stage open and min. operating time starts to elapse (A061)
v
a2 If no flame detected: max. 3 start-up attempts (AOO7) or fault lock-out
v
03 Flame proving period 1 trgy running (A095)
v
a3 In the event of flame failure: fault lock-out
v
oy Pilot burner operation signalling contact closes, valve for 2nd gas
Y stage opens and min. operating time tg starts to elapse (A061)
v
o4 In the event of flame failure: restart or fault lock-out
v
H External actuation of the air valve for capacity control

BCU 480 - Edition 03.21 - EN
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4 Air control F1 = actuator IC 40, BCU with LM..F3 = valve) are actuated

A central protective system such as the FCU 500 takes over for this purpose by the capacity control system of the BCU.
air control. It monitors the static air pressure as well asthe ~ After being enabled by the protective system, the BCU can
air volume required for pre-purge, start-up and after the fur- ~ Start the burners. The capacity is controlled during opera-
nace has been shut down. The air actuators (BCU with LM..  tion by an external temperature control system.

BCU/LM..F3

49 50 151413
46
1 45
2
C
3 BCU/LM..F3
=
FCU 500 ©
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4.1 Capacity control

41.1 BCU..F1
Process control (PCC)
FCU 500 - PLC IE
T
IEZIE,EI[ 03 [t MES]Sat
35 39L| 1 12 |4 Eﬁupﬁsw__. @@E

The BCU with LM..F1 activates a control element via the
outputs for capacity control (terminals 64 to 67) for purging,
cooling or starting the burner. This control element moves
to the required position for the relevant operating situation.

BCU 480 - Edition 03.21 - EN

As soon as there is a purge signal at terminal 3 of BCU, the
control element is activated by the outputs for capacity
control to approach the position for pre-purge. The pro-
tective system (FCU 500) starts the pre-purge time if there
is adequate air flow. After the elapse of the pre-purge time,
the control element moves to the ignition position. Once the
protective system (terminal 35, safety interlocks) has issued
the enable signal, the pilot and main burners can be started
by the start-up signals at terminals 1 and 5. The control
element can be activated to control the burner’s capacity
dependent on parameters A048 and A049.

Modulating control
Parameter 1020 = 2, A048 = 2

After the operating signal has been received from the burn-
er, the BCU issues the controller enable signal via the out-
put at terminals 65 and 66. Access to the control element is
thus transferred to an external temperature controller. The
temperature controller controls the burner capacity (air vol-
ume) on the basis of the required temperature.

Detailed information about parameter 1020, see
[Air actuator].

Staged control
A048=0,1o0r2

Depending on parameters A048 and A049, the control el-
ement may be activated either by the program or externally
via the input at terminal 4, see also page 82 (Air actuator
ontrol] and page 83 (Air actuator on start-up can be ac
livated externally].
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4.1.2 BCU..F3
V1 V2

—
V4
Process control (PCC)
FCU 500 PLC
T T
— —
L
1 4 2
i S | .
BCU 480/LM..F3
s 2?
g, 2 >
3 22
ol

The BCU with LM..F3 activates an air valve for purging,
cooling or starting the burner. The required air capacity is
released by the air valve.

As soon as there is a purge signal at terminal 3 of BCU..F3,
the air valve is activated by the output at terminal 65. The
protective system (FCU 500) starts the pre-purge time if

BCU 480 - Edition 03.21 - EN

there is adequate air flow. After the elapse of the pre-purge
time, the air valve closes for ignition. Once the protective
system (terminal 35, safety interlocks) has issued the ena-
ble signal, the burner can be started by the start-up signal
at terminal 1. The gas valves for the 1st stage are opened
and the burner is ignited (on the BCU..C1 after a successful
valve check). After the operating signal has been received
from the burner, the gas valve for the 2nd stage opens.

Staged control
A048=0,1o0r2

Depending on parameters A048 and A049, the control el-

ement may be activated either by the program or externally
via the input at terminal 4, see also page 82 (Air actuator
ontrol] and page 83 (Air actuator on start-up can be ac
tivated externally].
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5 Valve proving system

The BCU 500..C1 is fitted with an integrated valve proving
system. This allows either the tightness of the gas solenoid
valves and the pipework between them to be checked or
the closed position of a solenoid valve to be checked.

Once the test has been carried out successfully, the burner
enable signal is issued.

BCU 480 - Edition 03.21 - EN

5.1 Tightness control

The aim of the tightness control is to identify an inadmissible
leak on one of the gas solenoid valves and to prevent burn-
er start. Gas solenoid valves V1 and V2 are tested as is the

pipework between the valves.

je]

u

Vi 5 V2
- | | T |
Pu Vp1

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

. The tightness control function satisfies the requirements
of EN 1643 (Valve proving systems for automatic shut-
off valves for gas burners and gas appliances).
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5.1.1 Test instant

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
the burner, see page 85 (Valve proving system].

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

Before burner start-up

The valve check is started when the start-up signal is pres-

ent at terminal 1. The BCU checks the tightness of the gas

solenoid valves and the pipework between the valves. The

gas line is always safeguarded by a gas solenoid valve dur-
ing this check. The pilot burner is ignited when pre-purge is
ended and the tightness has been checked successfully.

After burner shut-down

After the burner has been shut down, the BCU checks the
tightness of the gas solenoid valves and the pipework be-
tween them. Once the test has been carried out success-
fully, the next burner start is enabled. The BCU immediately
conducts a tightness test if mains voltage is available or if it
is reset after a fault lock-out.

V3

VAS 1

\Al
PZH

— 1

VAS
Vp1

— |

| 38 60616263 |
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An additional bypass/relief valve must be installed in gas
sections with an air/gas ratio control. This ensures that the
test volume V4 can be vented during the tightness test with
the air/gas ratio control closed.
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5.1.2 Program sequence

START
Program A ) NE) Program B
2

Pz >%5"

A
|£ VA

" |
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The tightness test starts by checking the external pressure
switch.

If pressure pz > p/2, program A starts.

If pressure pz < p/2, program B starts.

Program A

Valve V1 opens for the opening time t, set in parame-

ter A0O59. V1 closes again. During the measurement time ty,
the tightness control checks the pressure p; between the
valves.

If pressure py is less than half the inlet pressure p,/2,
valve V2 is leaking.

If pressure 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 ty,, the tightness control
checks the pressure p; between the valves.

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

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

The tightness test can only be performed if pressure py
downstream of V2 is around atmospheric pressure and the
volume downstream of V2 is at least 5 x higher than the
volume between the valves.

Program B

Valve V2 opens for the set opening time t; . V2 closes again.
During the measurement time ty,, the tightness control
checks the pressure p; between the valves.

If pressure pz > p/2, valve V1 is leaking. If pressure pz <
p./2, valve V1 is tight. Valve V1 is opened for the set open-
ing time t, . V1 closes again.
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During the measurement time tM, the tightness control
checks the pressure pZ between the valves.

If pressure pz < p/2, valve V2 is leaking.
If pressure pz > p/2, valve V2 is tight.

The tightness test can only be performed if pressure py
downstream of V2 is around atmospheric pressure and the
volume downstream of V2 is at least 5 x higher than the
volume between the valves.

BCU 480 - Edition 03.21 - EN
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5.1.3 Test period tp

Depending on the burner capacity, the tightness of the gas
solenoid valves must be checked in accordance with the
relevant application standard, e.g. EN 676, EN 746, NF-

PA 85 and NFPA 86.

VAl V2
= .
1 e 4
Pu Pz Vo1
U2

The test period tp is calculated from:
¢ Opening times t_ for V1 and V2,
¢ Measurement times ty, for V1 and V2.

tp[S]=2X't|_+2XtM

BCU 480 - Edition 03.21 - EN
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5.1.4 Opening time 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 gas can flow into the combustion chamber when
a valve is opened, the gas volume must not exceed 0.083%
of the maximum flow rate.

5.1.5 Measurement time ty

The sensitivity of the tightness control in the BCU can be
adjusted for each individual system by adapting the meas-
urement time tyy. The longer the measurement time ty, the
greater the sensitivity of the tightness control. The measure-
ment time is set using parameter A056 to a value between
3 and 3600 s, see page 86 (Measurement time for Vpi].

The required measurement time ty is calculated from:
Inlet pressure p,, [mbar]

Leakage rate Q_ [I/h]

Test volume Vi, [I]

For one test volume V| between 2 gas solenoid
valves
Adjustable using parameter A056

t [s]=< Z"DUTXVW>
L

For a large test volume V1 with reduced testing time
Adjustable using parameter A056

tm [s] = ( 0 XF(JQU e >
L

Conversion into US units, see www.adlatus.org

Leakage rate
The BCU tightness control makes it possible to check a
specific leakage rate Q. Within the European Union, the
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maximum leakage rate Qy_is 0.1% of the maximum flow rate
Q(N)max. [ms/h].

Leakage rate Q_[I/h] = Q(N)max [m%h] x 0.1 %
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Valve proving system

Test volume V4 Valves Pipe

Test volume V4 is calculated from the valve volur.n.e Vy, Type Volume Vy [1] DN Volume pI/er metre Vg
added to the volume of the pipe VR for each additional me- [1/m]

tre in length L.

VK250 66

The measurement time required for the test volume V4
must be set on the basis of the calculation using parame-
ter AOS6.

Volume per metre Vg

Volume Vy, [1]

[/m]
VAS 1 0.08 10 04
VAS 2 0.32 15 0.2
VAS 3 0.68 20 03
VAS 6 1.37 25 05
VAS 7 2,04 40 13
VAS 8 3.34 50 ?
VAS 9 5.41 65 33
VG 10 0.01 80 5
VG 15 0.07 100 79
VG 20 012 125 12.3
VG 25 0.2 150 17.7
VG 40/VK 40 07 200 314
VG 50/VK 50 1.2 250 49
VG 65/VK 65 2

VG 80/VK 80 4

VK 100 8.3

VK 125 13.6

VK 150 20

VK 200 42

BCU 480 - Edition 03.21 - EN 36



Calculation examples

2 valves VAS 665,

distance L = 9.5 m,

inlet pressure p, = 50 mbar,

max. flow rate Qnymax. = 200 m3/h.

_ VAS 665 VAS 665

Q(N)max. =
200 m3/h
! U
Pu Vp1
=50 mbar
9.5m
DN65

G |

Leakage rate Qu = 200 ms/h x 0.1 % = 200 I/h

Test volume Vi1 = 111+ 9.5 m x 3.3 I/m = 32.45 |
Measurement time for test volume Vs

2 x 50 mbar x 32,45 |
tw [s]=

) ~16,23s
200 1/h

Set the next highest value (20 s) using parameter 56, see
bage 86 (Measurement time for Vpi).
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5.2 Proof of closure function

The proof of closure function monitors the function of a gas
solenoid valve (V1, V2, V3 or V4). A limit switch on the gas
solenoid valve signals the closed position of the valve to the
BCU for this purpose. Parameter 1073 must be set to 3 in
this case, see page 100 (Function of input 38].

Parameter A101, A102 or A103 is used to define the valve
from which the signal for the closed position must be re-
ceived:

A101, A102 or A103 = 48 (1), 49 (V2), 50 (V3), 51 (V4), see

page 89 (Sensorsg].
V1 ; V2

38

By checking the closed position using the proof of clo-
sure function, the BCU complies with the requirements
of NFPA 85 (Boiler and Combustion Systems Hazards

Code) and NFPA 86 (Standard for Ovens and Furnaces).

Program sequence

When the start-up signal is received at terminal 1, the BCU
checks that the valve is in its closed position using the POC
switch. If a signal is not received at terminal 38 from the
POC switch after a timeout time of 10 s (valve is closed), the
BCU performs a fault lock-out with fault message “E c1”.

As soon as the BCU has opened the valve, it queries the
open position of the valve via the POC switch. If a signal is
still being received at terminal 38 from the POC switch after
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a timeout time of 10 s, the BCU performs a fault lock-out
with fault message “E c8”.
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6 BCSoft

BCSoft is an engineering tool for PCs with a Windows oper-
ating system. BCSoft (from version 4.x.x) makes it possible
to set device parameters in order to adjust them to the
specific application. BCSoft logs and archives the device
parameters. In addition, BCSoft offers further functions. In
conjunction with Manual mode, the process values over-
view provides commissioning support in order to facilitate
the commissioning process. In the event of faults or service
interventions, details on troubleshooting can be derived
from the device statistics and the fault history.

The current version of the engineering tool BCSoft4 is avail-
able at www.docuthek.com.

In addition to the engineering tool BCSoft, an opto-adapter
with USB connection is required for data transfer between
the PC and BCU. If the burner control unit BCU is operated
in conjunction with the bus module BCM 400, communica-
tion via Ethernet is possible.

BCSoft4 and opto-adapter PCO 200, see page 110 (Ac
cessories)].

BCU 480 - Edition 03.21 - EN
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7 Fieldbus communication

PROFIBUS DP, PROFINET and EtherNet/IP are manufac-
turer-independent, open standards for industrial network
communication. They cover the requirements for automa-
tion technology (manufacturing automation, process auto-
mation, drive applications without functional safety). They
are bus variants for fieldbus communication optimized for
speed and low connection costs.

L1[Feu@ 1 Pl A [H)]

[PLC | BUS |

¢ PROFINET

Xy N09 1

[oXeXe)|
Xy NO9

]
Xy NO9

[[eXeXe]|

BCM BCM BCM

= FAS BB
& &

The basic function of fieldous communication is the ex-
change of process and required data between a controller
(e.g. a PLC) and several distributed devices (e.g. BCM with
BCU 480).

The signals from the devices are read into the controller
cyclically. There, they are processed and are then output to
the devices again.
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7.1 BCU and bus module BCM

The optional bus module BCM 400 is required to integrate
the BCU in a standardized fieldbus system (PROFIBUS,
PROFINET or EtherNet/IP).

Control signals (for start, reset and air actuator control, for
example), signal states from the device inputs and outputs
and information about the device status (operating states,
flame signal and current program step), warnings and faults
can be transferred simultaneously via the bus module be-
tween the BCU and PLC.

The bus module for PROFIBUS BCM 400..B1 has a 9-pin
D-Sub connection socket on the front, while the bus mod-
ules for PROFINET BCM 400..B2 and EtherNet/IP BCM
400..B3 have two RJ45 connection sockets on the front for
connection to the fieldbus. The RJ45 connection sockets
are combined with an internal 2-port switch. This allows the
BCM 400 together with the BCU to be integrated in various
network topologies (star, tree or line topology). Require-
ments such as Auto Negotiation and Auto Crossover are
satisfied.
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Safety-related signals and interlocks (e.g. safety interlock)
must be wired independently of the fieldbus communica-
tion direct between the BCU and the protective system
(e.g. FCU).

[PLC

|f-|FCU

| BUS]| PROFINET,
I PROFIBUS,
# ETHERNET/IP

an
g

Temperature
controller
—™

oV

aps[]

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

For information on planning and the structure of a network
and the components to be used (e.g. cables, lines and
switches)

for PROFINET and PROFIBUS, see www.profibus.com,
for EtherNet/IP, see www.odva.org.
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7.2 Configuration, planning

Before commissioning, the bus module must be configured
for data exchange with the fieldbus system using an engi-
neering tool or BCSoft.

To do so, fieldbus communication must be enabled on the
control unit with connected bus module BCM and the code
switches on the BCM set, see also page 90 (Fieldbus|

ommunication].

7.2.1 Device master data file (GSD), electronic data
sheet (EDS)

The technical properties of a device are described by the
manufacturer for PROFIBUS and PROFINET in a device
master data file (GSD file) or for EtherNet/IP in an electronic
data sheet (EDS). The GSD/EDS file is required to integrate
the device (BCU) in the configuration of the PLC. The GSD/
EDS file contains the device image, the communications
properties and all fault messages from the device in text
form which are important for configuring the PROFINET
network and the data exchange. Modules defined in the
GSD/EDS file may be selected for configuration to integrate
the device. The GSD/EDS file for the bus module can be
obtained from www.docuthek.com. The steps required to
integrate the file are described in the instructions for the en-
gineering tool for your automation system.
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7.3 PROFINET, EtherNet/IP

In addition to cyclic data exchange, the PROFINET and
EtherNet/IP fieldbus systems also provide acyclic data ex-
change for events which are not constantly repeated, such
as sending device statistics. In the event that the bus com-
munication is faulty or interrupted and during initialization
of the bus communication after switching on, the digital
signals are interpreted as “0”.

7.3.1 Modules for process data

All modules required for data exchange between the PLC
and the burner control unit BCU are shown in the following
table.

Module (PROFINET) Slot

Inputs (BCU = PLC) 1
Outputs (PLC = BCU)

Burner 1 flame signal

Burner 2 flame signal

Status signal

Fault and warning signals

Remaining times

Temperature

Input information (via terminal and bus)

O NO|O |||

—
o

Output information (via terminal and bus)

BCU 480 - Edition 03.21 - EN

43



Inputs/Outputs

The digital input and output signals from the burner control
unit BCU are included in this module.

Input bytes (BCU = PLC)

The input bytes describe the digital signals which are trans-
ferred from the BCU to the digital inputs of the PLC. The

digital signals take up 3 bytes (24 bits).

Bit Byte n Byte n+1 Byte n+2 Format
Burner 1 operating sig- Flameless

0 nal Free operation BOOL

1 Burner 2 orf);ratmg Sig- o Fiee BOOL

2 BCU system fault Air ON Free BOOL

3 Fault lock-out Pre-purge ON Free BOOL

4 Safety shut-down HT ON Free BOOL

5 Warning Froadl rgper= Free BOOL
Burner 1 flame

6 ON signal Free BOOL
Burner 2 flame

7 Manual mode signal Free BOOL

Output bytes (PLC = BCU)
The output bytes describe the digital signals which are out-

put by the PLC to the BCU. The digital signals to control the
burner control unit BCU occupy 2 bytes (16 bits).

Terminals 1 to 41 (dependent on parameters [061 to 1074)

can be wired parallel to the bus communication. This allows
the BCU to be controlled using the digital signals of the bus
communication or the inputs at the terminals.

Bit Byte n Byte n+1 Format
0 Reset) Auxiliary gas BOOL
1 Burner 1 start?) Optional output BOOL
2 External air ONY) Cooling air valve BOOL
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Bit Byte n Byte n+1 Format
8 Pre-purge ON Free BOOL
4 Burner 2 start) Free BOOL
&) Flameless mode ON2) Free BOOL
6 Free Free BOOL
7 Free Free BOOL

1

=

Terminals 1 to 41 (dependent on parameters 1061 to 1074) can be wired
parallel to the bus communication.
2) Only with BCU 465 depending on the parameter settings.
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Fieldbus communication

Burner 1 flame signal (BCU = PLC)

The flame signal for burner 1 is transferred from the BCU to
the PLC as an analogue value using this module. The flame
signal occupies one byte with values from O to 255 (= flame
signal from 0 to 25.5 PA).

Datatype Format Value
1
2
3 —_2551
4 Burner 1 flame signal Byte DEC (09252)551 A)
5 .
6
7

described in the code table “BusCommunication_BCU4_
R2.xlIsx”.

Format Value

Data type

Status messages Byte DEC 0-255

~NoO o~ wnN =

1) See code tables “BusCommunication_BCU4_R2.xIsx” at www.docuthek.
com.

Burner 2 flame signal (BCU = PLC)

The flame signal for burner 2 is transferred from the BCU to
the PLC as an analogue value using this module. The flame
signal occupies one byte with values from O to 255 (= flame
signal from 0 to 25.5 PA).

Datatype Format
1
2
3
4 Burner 2 flame signal Byte DEC 0-255 (0-25.5 YA)
5
6
7
1) See code tables “BusCommunication_BCU4_R2.xIsx” at www.docuthek.
com.
Status signal (BCU = PLC)

This module transfers the status signals from the BCU to
the PLC. The status signals occupy one byte (0 to 255).
Every status signal is allocated a code. The allocation is

BCU 480 - Edition 03.21 - EN

1) See code tables “BusCommunication_BCU4_R2.xIsx” at www.docuthek.
com.
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Fieldbus communication

Fault and warning signals (BCU = PLC)

The fault and warning signals are transferred from the BCU
to the PLC using this module. The fault and warning signals
each occupy one word.

The same allocation table applies to the fault signals and
the warning signals.

Bit Byte n Byte n+1 Datatype Format Value

1

2

3

4 Fault signals Word DEC 0-655535"
5

6

7

Bit Byten+2 Byten+3 Datatype Format Value

1

2

3

4 Warning signals Word DEC 0-6555351
5

6

7

1) See code tables “BusCommunication_BCU4_R2.xIsx” at www.docuthek.
com.

Remaining times (BCU - PLC)

This module transfers the remaining times of various pro-
cesses from the BCU to the PLC. The remaining time occu-
pies one word.

Bit Byte n

Byte n+1 Datatype Format

0-6554

Word DEC (0-6554 5)

Remaining times

~NOo O WwN =

BCU 480 - Edition 03.21 - EN

Temperature (BCU = PLC)

This module transfers the internal device temperature. The
temperature occupies one word.

Bit Byte n

Byte n+1 Datatype Format

0-6554

Word DEC (0-6554 K)

Temperature

~NOoO O WN =
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Fieldbus communication

BCU input information (BCU = PLC)
This module transfers the signal states of the digital inputs

on the BCU to the PLC.

Transfer via

Input terminals K-SafetyLink NFS bus
Byte n Byte n+1 Byte n+2 Byte n+3 Byte n+4

0 Terminal 1 Terminal 36 Safety interlocks (limits) Reset Auxiliary gas BOOL
1 Terminal 2 Terminal 37 LDS Burner 1 start Optional output BOOL
2 Terminal 3 Terminal 38 High temperature Air Cooling air valve BOOL
3 Terminal 4 Terminal 39 Purge Purge Free BOOL
4 Terminal 5 Terminal 40 Free Burner 2 start Free BOOL
) Terminal 6 Terminal 41 Free Flameless operation Free BOOL
6 Terminal 7 Free Free Open control element Free BOOL
7 Terminal 35 Free Free Close control element Free BOOL
BCU output information (BCU - PLC)

This module transfers the signal states of the digital outputs

on the BCU (via output terminals and bus) to the PLC.
Bit Byten Byte n+1 Byte n+2 Byte n+3 Byte n+4 Byte n+5 Format
0 Terminal 60 | Terminals 80/81/82 Ready B“me;:gﬂg,erat'”g Contro ;‘gsﬂ?gg to | Flamelese mode BOOL
1 Terminal 61 Terminals 85/86/87 Purge ON B“mersizgggfra"”g ng;g'deggﬁggo Free BOOL
2 Terminal 62 Terminals 90/91/92 Operating signal BCU system fault Air ON Free BOOL
S Terminal 63 Terminals 95/96 Free Fault lock-out Purge ON Free BOOL
4 Terminal 64 Terminals 95/97 Free Safety shut-down HT ON Free BOOL
5 Terminal 65 Terminal 51 Free Warning Ready Free BOOL
6 Terminal 66 Free Free BCUON Burner 1 flame Free BOOL
7 Terminal 67 Free Free Manual mode Burner 2 flame Free BOOL

1) Only with BCU 465 depending on the parameter settings.

BCU 480 - Edition 03.21 - EN
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Fieldbus communication

7.3.2 Device parameters and statistics

With the help of acyclic communication between the PLC
and BCU, it is possible to read information on parameters,
statistics and fault history on an event basis (e.g. using sys-
tem function block Siemens FSB 52 RDREC).

EtherNet/IP
Description stlar:;c " Attribute
Parameter 1001 1
Counter statistics 1002 2
Fault/warning statistics 1003 3 1 (faults)
Fault/warning statistics 1003 3 2 (warnings)
Operator statistics, counters 1004 4
Operator statistics, faults/warnings 1005 ) 1 (faults)
Operator statistics, faults/warnings 1005 5 2 (warnings)
Event history 1006 6
Power module statistics 1007 7
Extreme values statistics 1008 8
Time counter statistics 1009 9
Operator statistics, extreme values 1010 10
Operator statistics, time counters 1011 1

The available data records differ in terms of their indexes
(PROFINET) or instances (EtherNet/IP). The contents and
description of the indexes/instances are described in the
code table “BusCommunication_BCU4_R2.xIsx” (download
from www.docuthek.com).
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Fieldbus communication

7.4 PROFIBUS

Inputs Outputs

480 basic I/0 1 byte 1 byte
Input bytes (BCU - master) 480 standard /O 5 bytes 1byte
Bit Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
0 Reset Free 1) 2) 3) Baud rate: up to 1500 kbit/s.
1 Start 1 Free i 2 3 The max. range per segment depends on the baud rate:
2 Air ON Free 1) 2) 3)
3 Purge ON Free 1) 2) 3) Baud rate [kbit/s] Range [m]
Auxiliary gas/ 93.75 1200
4 Start 2 Free " 4 3 1875 1000
5) Free Free 1) 2) 3) 500 400
6 Free Free 1) 2) 3) 1500 200
7 Free Free 1 2 3 - . .
, ) ) ) The specified ranges can be increased by using repeaters.
BCU 480 basic ;
Vo) No more than three repeaters should be connected in se-
BCU 480 standard I/O ries.

1) Program step/status (byte 0, bit 2 = 0) and fault message (byte 0, bit 2 = 1),
see code table “BusCommunication_BCU4_R2.xIsx” at www.docuthek.
com.

2) Burner 1 flame signal = 0-25.5 LA, 255 steps

3) Burner 2 flame signal = 0-25.5 uA, 255 steps

Output bytes (master = BCU)
Bit Byte 0
Reset

Start 1

Cooling

Start 2

Free

0
1
2
3 Purge
4
5
6

Free

7 Free

I/O bytes: the programmer can choose the data to be
transferred.
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The specified ranges relate to bus cable type A (2-core,
shielded and twisted), e.g.

Siemens, Order No. 6XV1830-0EH10, or

Lapp cable unitronic, Order No. 2170-220T.
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8 Program step/status

DISPLR) Program step/status
oo Start-up position/Standby
H Cooling?
i} Pre-purge (external)
H Delay
ot Minimum pause time typ
Al Pre-ventilation?
dg “No flow” state check of low air pressure protection device
di Low air pressure protection check
Ac Approaching minimum capacity/closed position?)
Ao Approaching maximum capacity
i Pre-purge
i Pre-purge
Ai Approaching ignition capacity?)
X Delay (in program step X)
He Delay
tc Valve check
O Safety time 1
A2 Safety time 1 (with air)
& Flame proving period 1 tggq
A3 Flame proving period 1 trg; (with air)
& Burner 1 operation/controller enable
A4 Burner 1 operation/controller enable (with air)
HH Delay
O Burner 2 waiting time
RS Delay
O Safety time 2
A6 Safety time 2 (with air)
H Flame proving period 2
H Flame proving period 2 (with air)
O Burner 2 operation
A8 Burner 2 operation (with air)
HE Delay
P9 Post-purge
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Program step/status

DISPLR)

[

Program step/status
Data transfer (programming mode)

Device Off

1) In Manual mode, four dots flash on the display.
2) Air actuator (control element/valve) is open.

BCU 480 - Edition 03.21 - EN
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9 Fault messages

Fault message (flashing) DISPLAY Description
Burner 1 flame simulation i Flame simulation/Flame signal before ignition
No flame after safety time 1 EG2 No flame formation to end of 1st safety time
Flame failure during flame proving period 1 trg4 EO3
Flame failure during burner 1 operation EOH Flame failure during operation
Burner 2 flame simulation EGOS Flame simulation/Flame signal before ignition
No flame after safety time 2 06 No flame formation to end of 2nd safety time
Flame failure during flame proving period 2 tggp ol
Flame failure during burner 2 operation ECB Flame failure during operation
Too many remote resets ED Remote reset activated > 5 x in 15 min.
Too many restarts for burner 1 i > b restarts in 15 minutes
Too many restarts for burner 2 Ei > b restarts in 15 minutes
Simultaneous activation (terminals 40 and 41) Eci L ?fg;cgﬁtgp@ t/lglr\]/glthcsair?']au?tlgyr:e%?]ilt)llon feedback
Actuator wiring (terminals 65-67) Ece Faulty wiring of terminals 65-67
Actuator feedback (terminals 40, 41) Eo3 Maximum or ignition cag)ear%tiyr; ;SI Egtoiczqstantly signalled back to
Simultaneous Min/Max. bus command Eay “Open actuator” and “Close agai?;or" bus signals set simultane-
Non-fail-safe parameters (NFS) inconsistent E30 NFS parameter range is inconsistent
Fail-safe parameters (FS) inconsistent E3i FS parameter range is inconsistent
Mains voltage E3e Operating voltage too high/low
Faulty parameterization E33 Parameter set contains illegal settings
AN velve @il dEEsie E3Y Faulty actuation ?fe Erjr?l r?;rlsvglé/%\ﬁl(t)?%ﬁ elsa ?Q/glll\?ed. to the outputs at
Incompatible bus module E35 Bus module does not support the selected function.
Relay contact fault caused by defective relay contacts, EMC influ-
Power module defective E3J6 ence, by applying voltage to out;?uts or by an incorrect load mod-
ule
Fuse defective E39 Device fuse F1 is defective
Inlet valve(s) leaking EHYO Leak found on inlet valve
Outlet valve(s) leaking EMi Leak found on outlet valve
Pressure switch/gas valve wiring EYM
Gas valve wiring EMYS Reversed valve connection

Safety interlock failure

(
1
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Fault message (flashing) DISPLAY Description

Permanent remote reset 52 Remote reset input activated > 10 s
Timing cycle too short 53 Minimum timing cycle not observed
Waiting for ignition position (LDS) oy Faulty feedback signal of the contrlol element position for ignition
capacity
Incorrect voltage supply to terminal 6 EST Flameless mode without HT signal
Internal error EBD Flame ampilifier error/Device error
Internal error EB3 Error in processing internal data
Flame ampilifier or fuses defective E9i Check the wiring and fuses
Irregularities in the power supply £92 Direct voltage is conne%e(;jif%r:ﬁn;gs%fs and L are connected
Internal error Eg4 Error at digital inputs
Internal error (EE5 Error at digital outputs
Internal error E9% Error when checking the SFR
No PCC, power module error ET? Insert compatible PCC, rectify power module contact error
Internal error E98 Error when writing to the EEProm
emBoss E99 Shut-down without application error
Minimum capacity not reached ERc Position for minimum capacity has not been reached after 255 s
Maximum capacity not reached ERo Position for maximum capacity has not been reached after 255 s
Ignition capacity not reached ERi Position for ignition capacity has not been reached after 255 s
Communication with bus module EbE Bus module fault
Parameter chip card (PCC) o Incorrect or defective PCC
POC valve open Ec ! No input signal for closed valve
POC valve closed Ec8 Valve not open
Fault Air monitor “no flow” state check. The signal from the pres-
Air monitor “no flow” state Ed O sure switches is received at terminal 36 or 37 before the air actua-
tor is opened.
Low air pressure Ed{ Fault Air monitor operating check
Low air pressure (dsplay E 02, £ d3, E 04, E d5, E 06, E 7 orE ) Zoz No nput signal fom pressito suitch ot falo 1 ok s.ppl crno
Air flow during pre-purge EdP Air flow failure during pre-purge
Wiaiting for connection nd BCU waiting for connection to controller
Invalid address ni Invalid or incorrect address set on bus module
Invalid configuration na The bus module has receivecdoﬁ?r(i)rlwlgtr)rrect configuration from the
Invalid network name n3 Invalid network name or no address allocated in the network name

BCU 480 - Edition 03.21 - EN 53



Fault messages

Fault message (flashing) DiSPLAY Description

Controller in STOP position n4 Controller in STOP position

Burner 1 flame simulation ER! Burner 1 flame simulation while air actuator is open

No flame after safety time 1 ER2 No flame during safety time 1 while air actuator is open
Flame failure during flame proving period 1 ER3 Flame failure during flame prcc))\gr;% period 1 while air actuator is
Flame failure during burner 1 operation ERH4 Flame failure during burner 1 operation while air actuator is open
Burner 2 flame simulation ERS Burner 2 flame simulation while air actuator is open

No flame after safety time 2 ERG No flame during safety time 2 while air actuator is open
Flame failure during flame proving period 2 Em Flame failure during flame prg\ggg period 2 while air actuator is
Flame failure during burner 2 operation ER8 Flame failure during burner 2 operation while air actuator is open
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Parameter

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

10.1 Application parameters

Factory de-
Name Parameter Value range fault set-

tings
2-20 pA
where 1004 =
0,3 or4,
bage 63 (Burner 1 flame signal FS1 switchq 2001 2-20 = Burner 1 flame signal switch-off threshold in pA Wl'?e_ri(l)o%ﬁ _
ff threshold (depending on 1004) 14006 -
5 pA where
1004 =2,7or
8
2-20 pA
where
1004 =0, 5 or
A
page 63 (Burner 2 flame signal FS2 switch A002 2-20 = Burner 2 flame signal switch-off threshold in uA 5\7\/?%#?
pff threshold (depending on 1004) _
1004 =1, 3 or
8,
5 pA where
1004 =2, 4 or
6
bage 64 (Flame simulation check in standby] 0=0ff
position] A003 1=0n 0
0 =Off
- : 2 = Burner 1 with UVS and burner 2 with UVS
bage 66 (High temperature operation] AQ05 3 = Continuous operation with ionization/UVC 1 0
6 = Intermittent operation with UVS and burner 2 with ionization
1 =1 start-up attempt
bage 69 (Burner 1 start-up attempts) AQ07 2 =2 start-up attempts 1
3 = 3 start-up attempts
1 =1 start-up attempt
bage 70 (Burner 2 start-up attempts] AO008 2 =2 start-up attempts 1
3 = 3 start-up attempts
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Parameter

Factory de-
Name Parameter Value range fault set-
tings
0 = Off
1 =Burner 1
2 =Burner 2
A009 3 = Burner 1 and burner 2 (pilot and main burners) 0
4 =Max. 5 x in 15 min. for burner 1
5 =Max. 5 x in 15 min. for burner 2
6 = Max. 5 x in 15 min. for burner 1 and burner 2
bage 79 (Safety time during operation] AO019 0; 1; 2; 3; 4 = Time in seconds 1
bage 80 (Qver-run time tNL) AO039 0-60 = Time in seconds 0
0 = Off; checking the positions for minimum/maximum capacity
— - 1 = On; for approaching the positions for minimum/maximum capacity
bage 80 (Running fime sefection) A 2 = On; for approaching the position for maximum capacity s
3 = On; for approaching the position for minimum capacity
bage 80 (Running time] A042 0-250 = Running time in seconds (can only be selected if 1020 = 2 or 3) 250
0 = Off
1 = Post-ventilation
X
HOnE 2 = Low fire; actuator feedback g
3 = Low fire; time-bound
0 = Opens on external activation
- 1 = Opens with gas stage 1
bage 82 (Air actuator control] :
age 82 (Air actuator control A048 2 = Opens with gas stage 2 0
4 = Opens with V4 burner 1
page 83 (Air actuator on start-up can be A049 0 = Cannot be activated 0
Activated externall 1 = Can be activated externally
- - 0 = Cannot be activated
bage 84 (Air actuator in the event of fault] A050 1 = Can be activated externally 1
0 = Off
- 1 = Tightness test before start-up
bage 85 (Valve proving system] AO05T 2 = Tightness test after shut-cown 0
3 = Tightness test before start-up and after shut-down
2=V2
- 3=V3
bage 85 (Relief valve (VPS)| A052 4-va 2
5=V5
3 = Time in seconds
bage 86 (Measurement time for Vi) A056 5-25=in5 s steps 3600
30-3600 = in 10 s steps
bage 86 (Valve opening time tL1) AO059 2-25 = Time in seconds 2
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Factory de-
Name Parameter Value range fault set-
tings
I i . .
@5a ge 89 (Proof of closure function test peri] AOB0 0-6000 = Time in seconds 10
bage 78 (Minimum operating time tB] AOB1 0-250 = Time in seconds 0
bage 87 (Minimum pause time tMP] AOB2 0-3600 = Time in seconds 0
— 0 = Unlimited
bage 88 (Operating time in Manual mode] A067 1 = 5 minutes 1
0 = Flame mode
bage 84 (Combustion mode] AO74 2 = High temperature operation without ignition 0
3 = High temperature operation without burner 1 start
0 =Burner 1
1 =Burner 1 with pilot gas
— 2 =Burner 1 and burner 2
age 71 (Burner application A078 3 =Burner 1 and burner 2 with pilot gas 0
4 =Two-stage burner 1
5 =Burner 1 and two-stage burner 2
0 = With shut-down
page 74 (Pilot burner AQ79 1 = Controlled externally 0
2 =To start
0 =Off
bage 90 (Fieldbus communication] AO080 1 = With address check 0
2 =No address check
- 0 = Off
bage 90 (K-SafetyLink] A0S 1-0n 0
1 = Via fail-safe bus (K-SafetyLink)
bage 91 (Safety interlocks (bus)] A085 2 = Via terminal 2
5 = Via fail-safe bus (K-SafetyLink) and terminal
0 = Off
1 = Via fail-safe bus (K-SafetyLink)
page 91 (Purge (bus A087 2 = Via terminal 2
3 = Via non-fail-safe bus
4 = Via fail-safe bus (K-SafetyLink) or terminal
0 = Off
- - 1 = Via fail-safe bus (K-SafetylLink
bage 91 (High temperature operation (bus)] AO88 5 ~ Viia terminal 2
5 = Via fail-safe bus (K-SafetyLink) and terminal
0 = Off
F206 97 (LDS s A089 1 = Via fail-safe bus (K-SafetyLink 5

2 = Via terminal
5 = Via fail-safe bus (K-SafetyLink) and terminal
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Name

page 75 (Safety time 1 tSA1

Parameter

A094

Value range

2-15 s = Time in seconds

Factory de-

bage 75 (Flame proving period 1 t£S1]

A095

0-25 s = Time in seconds

bage 76 (Safety time 2 1SA2] A096 2-10 s = Time in seconds
bage 76 (Flame proving period 2 tFS2] AQ97 0-25 s = Time in seconds
0 = No function
48 =POC VA1
49 =POC V2
bage 89 (Function of sensor 1) A101 50=POC V3
51 =POC V4
52 =POC V5
53=TC
Pbage 89 (Function of sensor 2] A102 See A101
bage 89 (Function of sensor 3] A103 See A101
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Parameter

10.2 Interface parameters

Factory de-

Name Parameter Value range fault set-
tings

0 = lonization
1 =UVS sensor
2 =UVC sensor
3 = lonization control for burner 1/UVS control for burner 2
bage 92 (Flame control] 1004 4 = lonization control for burner 1/UVC control for burner 2 0
5 = UVS control for burner 1/ionization control for burner 2
6 = UVS control for burner 1/UVC control for burner 2
7 = UVC control for burner 1/ionization control for burner 2
8 = UVC control for burner 1/UVS control for burner 2
0 = Off
1020 2 = With IC 40 0
5 = With air valve
0 = Off
bage 96 (Function of terminal 64] 1040* 2=V5 0
3 =Bus output 1
0 = Off
1 = Ready signal
2 = Air signal

- o 3 = Purge signal
bbage 97 (Contact 80, 81/82 function] 1050 4 = Cooling air valve 6
5 = Flue gas valve
6 = Fault signal
7 = Burner 1 operating signal
0 = Off
1 = Ready signal
2 = Air signal
3 =Purge signal
bage 97 (Contact 90, 91/92 function] 1051* 4 = Cooling air valve 1
5 =Flue gas valve
6 = Fault signal
7 = Burner 1 operating signal
8 = Burner 2 operating signal
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Parameter

Name

bbage 97 (Function of contact 95/96)

Parameter

1052~

Value range

0 = Off

1 = Ready signal

2 = Air signal

3 =Purge signal

4 = Cooling air valve

5 =Flue gas valve

6 = Fault signal

7 = Burner 1 operating signal
8 = Burner 2 operating signal

Factory de-
fault set-
tings

bage 97 (Function of contact 95/97]

1053*

0= Off

1 = Ready signal

2 = Air signal

3 =Purge signal

4 = Cooling air valve

5 =Flue gas valve

6 = Fault signal

7 = Burner 1 operating signal
8 = Burner 2 operating signal

bage 97 (Contact 85/86, 87 function]

1054*

0 = Off

1 = Ready signal

2 = Air signal

3 = Purge signal

4 = Cooling air valve

5 = Flue gas valve

6 = Fault signal

7 = Burner 1 operating signal
8 = Burner 2 operating signal

bage 98 (Function of input 1]

1061*

0 =Off

4 = Safety interlocks

5= Air

6 = Cooling air

7 = Air actuator R1

8 = Air actuator R2

9 =Start 1

10 =Start 2

11 = Reset

12 =Purge

13 = LDS start-up conditions
14 = High temperature operation

lbage 98 (Function of input 2]

1062*

See 1061

1

age 99 (Function of input 3

1063*

See 1061

12
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Parameter

Name Parameter Value range

Factory de-
fault set-
tings

page 99 (Function of input 4 1064* See 1061 5
age 99 (Function of input 5 1065* See 1061 10
bage 99 (Function of input 6] 1066* See 1061 14
age 99 (Function of input 7. l067* See 1061 0
bbage 99 (Function of input 35] 1068* See 1061 4
0 = Off
1 =Sensor 1
2 = Sensor 2
3 =Sensor 3
4 = Safety interlocks
5=Air 0
- - " 6 = Cooling air (on BCU 460)
bage 99 (Function of input 36] 1069 7 — Ar actuator R1 ]
8 = Air actuator R2 (on BCU 465)
9 =Start 1
11 = Reset
12 = Purge
13 = LDS start-up conditions
14 = High temperature operation
0
bage 99 (Function of input 37] |070* See 1069 (on BC‘éU 460)
(on BCU 465)
0
Bage 100 (Function of input 38] 071" | Seel069 fonBCY 460
(on BCU 465)
|page 100 (Function of input 39] |072* See 1061 13
bage 100 (Function of input 40] 1073* See 1061 7
age 100 (Function of input 41 1074* See 1061 8

* Interface parameters 1040 to 1099 are set at the factory and normally do not
need to be adjusted.
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10.3 Scanning the parameters

During operation, the four-digit 7-segment display shows
the program step/status.

In addition to the flame signal and the fault history, all the
parameters of the BCU can be scanned in numerical order
by repeatedly pressing the Reset/Information button (for
159).

The parameter display is ended 60 seconds after the last
time the button is pressed or by switching off the BCU.

The BCU displays -- when the mains switch is off. The pa-
rameters cannot be scanned when the BCU is switched off
or when a fault or warning is displayed.

BCU 480 - Edition 03.21 - EN
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10.3.1 Flame control

The BCU is fitted with two OR-linked flame amplifiers, each
of which evaluates whether an adequate flame signal is
supplied by the burner to the flame amplifier using a flame
rod or UV sensor.

10.3.2 Burner 1 flame signal FS1 switch-off threshold
Parameter AOO1

The sensitivity at which the burner control unit still detects a
flame at burner 1 can be set using parameter AOO1.

As soon as the measured flame signal falls below the set
value (2 to 20 pA), the BCU performs a fault lock-out during
start-up after the elapse of safety time 1 (parameter A094)
or during operation after the elapse of the safety time during
operation (parameter A019).

In the case of UV control, this value can be increased,
should the burner to be monitored be influenced by other
burners, for example.

The adjustable range for the flame signal switch-off thresh-
old for burner 1 is dependent on the setting of interface
parameter 1004, see page 92 (Flame control]:

004 =0, 3 or 4 (ionization control of burner 1): 2-20 pA,
004 = 1, 5 or 6 (control of burner 1 using UVS sensor):
5-20 A,

004 = 2 (control of burner 1 using UVC sensor): 5 yA

10.3.3 Burner 2 flame signal FS2 switch-off threshold
Parameter AO02

The sensitivity at which the burner control unit still detects a
flame at burner 2 can be set using parameter AOO2.

As soon as the measured flame signal falls below the set
value (2 to 20 pA), the BCU performs a fault lock-out during
start-up after the elapse of safety time 2 (parameter AO96)

BCU 480 - Edition 03.21 - EN

or during operation after the elapse of the safety time during
operation (parameter A019).

In the case of UV control, this value can be increased,
should the burner to be monitored be influenced by other
burners, for example.

The adjustable range for the flame signal switch-off thresh-
old for burner 2 is dependent on the setting of interface
parameter 1004 (Flame control):

004 =0, 5 or 7 (ionization control of burner 2): 2—20 pA,
004 = 1, 3 or 8 (control of burner 2 using UVS sensor):
5-20 pA,

1004 = 2, 4 or 6 (control of burner 2 using UVC sensor):

5 pA*

* The switch-off threshold is set at the UVC sensor.
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10.3.4 Flame simulation check in standby position
Parameter AOO3

This defines the instant for the flame simulation check.

00 G2... 688
——[Start1]

Parameter AOO3 = 0: flame simulation check in standby
position. The flame simulation check is conducted provided
no start-up signal (start 1) is applied (during the so-called
start-up position/standby). This allows fast start-up of the
burner since there is no waiting time tyy.

The burner must have been switched off for at least 4 s
before start-up in order for the flame simulation check to be
conducted correctly.

00 ot g2, 88

Start 1
V1

S t

tw

Parameter AOO3 = 1: flame simulation check on start-up.
The flame simulation check is conducted after applying the
start-up signal (start 1 or start 2) during the waiting time ty.

What is flame simulation?

Flame simulation means that an extraneous signal is detect-
ed as a flame signal out of sequence. If the BCU detects
such an extraneous signal during the flame simulation
check, it starts the flame simulation delay time ty4 (pilot
burner) or 1y (Main burner) for 25 s each. If the extraneous
signal disappears during this time, the pilot or main burner
can start. Otherwise, a fault lock-out occurs.

Flame simulation during tjy4:
0! flashes on the display.
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Flame simulation check in standby position (parameter
A003 = 0):

.
ao E

]

7N

4y

ty

PR

The flame simulation check of the pilot burner is always ac-
tive until valve V3 is enabled.
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Flame simulation during t,y» (with permanent pilot burner
only):
E 05 flashes on the display.

Flame simulation check in standby position (parameter
A003 = 0):
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Flame simulation check on start-up (parameter AOO3 = 1):
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The flame simulation check of the main burner is always ac-
tive until valve V2 is enabled.
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10.3.5 High temperature operation
Parameter AOO6

Operation of firing systems above 750°C. The BCU..D1 and
BCU..D2 have a fail-safe input with the function “High tem-
perature operation”. If firing systems are operated above
750°C, the system is considered to be an item of high
temperature equipment (see EN 746-2). Here, flame control
must be in operation until the furnace wall temperature has
exceeded 750°C.

Below 750°C, the flame is monitored by conventional
means (UV sensor or flame rod). In High temperature mode
(> 750°C), the flame may be controlled via the tempera-
ture using a safety temperature monitor (STM) in order to
increase the system’s availability. This means that no in-
correct flame signals, e.g. signals from a UV sensor which
interprets reflected UV radiation as extraneous signals, may
lead to faults.
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When the HT input is activated (terminal 6), the burner con-
trol unit reverts to High temperature mode, i.e.: the BCU
operates without evaluation of the flame signal. The
safety function of the device’s internal flame control
system is deactivated.

In High temperature mode, the gas valves are opened and
the burners are started as usual without monitoring the
presence of a flame.

The precondition for this operating mode is that an external
flame supervision device ensures the presence of the flame
in a fail-safe manner indirectly via the temperature. For this
purpose, we recommend a safety temperature monitor with
double thermocouple (DIN 3440). The flame must be moni-
tored again by conventional means (UV sensor or flame rod)
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in the event of sensor discontinuity or short-circuit, failure of
the safety temperature monitor or power failure.

The voltage may be applied to the HT input (terminal 6) so
as to activate High temperature operation only when the
temperature at the furnace wall has exceeded 750°C.
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If the temperature in the furnace chamber drops below
750°C, the HT input must be disconnected from the elec-
trical power supply and the furnace must then be operated
with flame control.

The BCU then responds, depending on setting:

Parameter AOOG = 0

The High temperature mode function is switched off. Flame

control takes place dependent on the setting in parameter
|004 using a flame rod, a UVS sensor or a UVC sensor.

Parameter AOO6 = 2 (BCU..D1)
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The BCU switches off burner 1 and burner 2 and restarts
with flame simulation check (recommended in the case of
UV control with UVS).

Parameter AOO6 = 3 (BCU..D1)
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The burners remain in operation and the BCU performs
flame control again on both burners (recommended for ioni-
zation control or UV control with UVC).
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Parameter AO06 = 6 (BCU..D2)

Main burner fault
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The BCU switches off burner 1 and restarts it with flame
simulation check. Burner 2 continues to operate as long as

no flame failure occurs.

If no flame signal is present when High temperature mode
is deactivated, the burner control unit performs a fault lock-

out, regardless of parameter AOOG.

Pilot burner fault
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10.4 Behaviour during start-up

10.4.1 Burner 1 start-up attempts

This parameter defines the maximum number of possible
start-up attempts of burner 1.

Taking into account national standards and require-
ments, it must be clarified whether multiple start-up
attempts are permitted.

In accordance with EN 746-2, a restart may be conducted
only if the safety of the installation is not impaired.

Multiple start-up attempts are not permitted under NFPA 86.

If no flame forms during start-up, this must result in a fault
lock-out..

If no flame is detected during start-up, an immediate fault
lock-out (AOQ7 = 1) or up to two additional start-up at-
tempts (A0Q7 = 2, 3) are performed depending on parame-
ter AQO7.

Parameter AOO7 = 1: 1 start-up attempt.
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If no flame is formed during the start-up, so that at the end
of the safety time tgpy no flame signal is detected, this will
result in a BCU safety shut-down with subsequent fault
lock-out. The fault message £ S4will flash in the BCU display
depending on the burner operating mode.
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Parameter AOO7 = 2, 3:
2 or 3 start-up attempts.
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If no flame is formed during the start-up, so that at the end
of the safety time tgay no flame signal is detected, the BCU
closes the gas valves and repeats the start-up. Each start-
up attempt begins with the parameterized start-up behav-
iour.

If the safety time tgpy elapses without a flame signal having
been detected, even after the last parameterized start-up
attempt, this will result in a BCU safety shut-down with sub-
sequent fault lock-out. The fault message £ S4will flash in
the BCU display depending on the burner operating mode.
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10.4.2 Burner 2 start-up attempts
Parameter AOO8

This parameter defines the maximum number of possible
start-up attempts of burner 2.

Taking into account national standards and require-
ments, it must be clarified whether multiple start-up
attempts are permitted.

In accordance with EN 746-2, a restart may be conducted
only if the safety of the installation is not impaired.

Multiple start-up attempts are not permitted under NFPA 86.

If no flame forms during start-up, this must result in a fault
lock-out..

If no flame is detected during start-up, an immediate fault
lock-out (AOO8 = 1) or up to two additional start-up at-
tempts (A008 = 2, 3) are performed depending on parame-
ter AQOS.

Parameter AOO8 = 1: 1 start-up attempt.
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If no flame is formed during the start-up, so that at the end
of the safety time tgao No flame signal is detected, this will
result in a BCU safety shut-down with subsequent fault
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lock-out. The fault message £ SHwill flash in the BCU display
depending on the burner operating mode.

Parameter AOO8 = 2, 3; 2 or 3 start-up attempts.
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If no flame is formed during the start-up, so that at the end
of the safety time tgao No flame signal is detected, the BCU
closes the gas valves and repeats the start-up. Each start-
up attempt begins with the parameterized start-up behav-

iour.

If the safety time tgao elapses without a flame signal having
been detected, even after the last parameterized start-up
attempt, this will result in a BCU safety shut-down with sub-
sequent fault lock-out. The fault message £ 88will flash in
the BCU display depending on the burner operating mode.
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10.4.3 Burner application
Parameter AO78

This parameter enables the BCU to be adjusted to various
burner applications. In addition, an optional pilot gas valve
(V3) can be parameterized via which the burner is started
with a defined ignition capacity.

Parameter AO78 = 0: burner 1. Two valves (V1, V2) are
included for the burner. These are connected to the valve
outputs (terminals 60 and 61). Valves V1 and V2 are opened
in parallel to start the burner in order to release the gas sup-
ply to the burner.
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Parameter AO78 = 1: burner 1 with pilot gas. Three valves
(V1, V2 and V3) are included for a burner with a pilot gas
valve. These are connected to the valve outputs (terminals
60, 61 and 62). Valves V1 and V3 open to start the burner.
The burner is started with a limited ignition capacity using
gas valve V3. After the elapse of the safety time tgaq (pro-
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gram step 02), valve V2 opens. Valve V3 limits the ignition
capacity. After the elapse of the flame proving period trgy
(program step 04), it is closed again.

For this application, it must be ensured that the flame prov-
ing period (parameter AQ95) is set to a value = 2 s.
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Parameter AO78 = 2: burner 1 and burner 2. Three valves
(V1, V2 and V4) are included for a modulating burner with
a pilot burner. These are connected to the valve outputs

(terminals 60, 61 and 63). Valves V1 and V4 open to start

gl

the pilot burner. Gas valve V2 releases the gas supply to the .
main burner. Vi V2
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Parameter 78 = 3: burner 1 and burner 2 with pilot gas.

In this application, the burner has an additional pilot gas
valve V3. The valves are connected to the valve outputs (ter-
minals 60, 61, 62 and 63). Valves V1 and V4 open to start
the pilot burner. The burner is started with a limited ignition
capacity using gas valve V3. After the elapse of the safety
time tgao (Program step 06), valve V2 opens (terminal 61).
Pilot gas valve V3 is closed again after the elapse of the
flame proving period trgo (program step 07).

For this application, it must be ensured that the flame prov-
ing period (A097) is set to a value = 2 s.

BCU 480 - Edition 03.21 - EN
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Parameter AO78 = 4: two-stage burner 1. Three valves (V1,
V2 and V3) are included for a two-stage burner. These are
connected to the valve outputs (terminals 60, 61 and 62).
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Parameter 78 = 5: burner 1 and two-stage burner 2. In this
application, the burner has an additional pilot gas valve V3.
The valves are connected to the valve outputs (terminals

60, 61, 62 and 63). Valves V1 and V4 open to start the pilot

burner. The burner is started with a limited ignition capacity
using gas valve V3. Valve V2 (terminal 61) can be opened
with the operating signal (program step 08) in order to oper-
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Valves V1 and V3 open to start the burner. The burner is
started with a limited ignition capacity using gas valve V3.
After the flame proving period trgq has elapsed, valve V2
opens to enable the 2nd gas stage.
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| 60616263 | |

V3
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ate burner 2 at maximum capacity.
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10.4.4 Pilot burner
Parameter AO79

Burner 1 (pilot burner) is used to ignite burner 2 (main burn-
er). The start-up/operating properties of burner 1 can be set
using parameter AQ79.

Parameter A079 = 0O: with shut-down.

oo M o6 0 8 68
: . :
— [ [
:
r—te<1s t
tsaz

Burner 2 is started if burner 1 is in operation and start-up
signal 2 is active. As soon as safety time tga» has just one
second left to run, burner 1 is switched off regardless of
start-up signal 1.

If start-up signal 2 is deactivated while burner 2 is in oper-
ation and start-up signal 1 is active, burner 1 is restarted.
Burner 2 is deactivated as soon as burner 1 is in operation.

Parameter AQ79 = 1: controlled externally.
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Burner 1 is started and deactivated depending on start-up
signal 1. Burner 1 continues to operate even if the main
burner is active.

Burner 2 can only be started if burner 1 is in operation.
Parameter AO79 = 2: 1o start.
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Burner 1 is started with start-up signal 1. Afterwards, burn-
er 2 is started. As soon as safety time tgao has just one
second left to run, burner 1 is deactivated regardless of
the start-up signal. The start-up signal has no effect on the
burner start.

Burner 2 is deactivated if start-up signal 2 is deactivated
during operation. Burner 1 can be restarted after it has
been shut down and after a successful flame simulation
check by activating start-up signal 1.
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10.4.5 Safety time 1 tgp,
Parameter A094

During safety time 1 tgaq, the flame (pilot flame) is ignited. It
can be set to between 2 and 15 s.
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Safety time 1 starts with the application of the 81 signal (ter-
minal 1). The valves open at the start of safety time 1. The
fuel supply to burner 1 is released so that a flame can form.
If no flame is detected at the end of safety time 1, the valves
are closed again. Depending on parameter AOO7 (Burner 1
start-up attempts), the BCU reacts either with an immediate
safety shut-down with fault lock-out (AOO7 = 1) or with one
or two additional start-up attempts (AOO7 = 2 or 3). The
BCU will complete a maximum of three start-up attempts.

Safety time 1 must be determined on the basis of
current national standards and regulations. The
burner application and the burner capacity are the
main criteria for this.

If the &1 signal (terminal 1) drops out during safety time 1,
the valves will not be switched off until the end of safety
time 1.
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10.4.6 Flame proving period 1 tggq
Parameter AO95

Flame proving period 1 (trg1) can be parameterized to
enable the flame on burner 1 to stabilize after the elapse

of safety time 1. Only when the flame proving period has
elapsed will the next program steps be initiated by the BCU.
The flame proving period can be set to between 0 and 25 s.
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10.4.7 Safety time 2 tgp,
Parameter AO96

During safety time 2 tgao, the flame on burner 2 (main flame)
is ignited. It can be set to between 2 and 10 s.
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Safety time 2 starts with the application of the 92 start-up
signal (terminal 5). Valve V2 opens at the start of safety

time 2. The fuel supply to burner 2 is released so that a
flame can form. If no flame is detected at the end of safety
time 2, the valves are closed again. Depending on parame-
ter AOO8 (Burner 2 start-up attempts), the BCU reacts either
with an immediate safety shut-down with fault lock-out
(AO08 = 1) or with one or two additional start-up attempts
(A008 = 2 or 3). The BCU will complete a maximum of three
start-up attempts.

Safety time 2 must be determined on the basis of
current national standards and regulations. The
burner application and the burner capacity are the
main criteria for this.

If the &1 start-up signal (terminal 1) drops out during safety
time 2, valve V4 will not be switched off until the end of safe-
ty time 2.
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10.4.8 Flame proving period 2 tggo
Parameter AO97

Flame proving period 2 trgo can be parameterized to enable
the flame on burner 2 to stabilize after the elapse of safety
time 2. Only when the flame proving period has elapsed will
the next program steps be initiated by the BCU. The flame
proving period can be set to between 0 and 25 s.
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10.5 Behaviour during operation

10.5.1 Restart
Parameter AO09

Restart can be programmed for burners which occasionally
display unstable behaviour during operation.

This parameter determines whether the BCU initiates an im-
mediate fault lock-out or an automatic restart after a safety
shut-down during operation. Excessive restarts, however,
can be detected.

Taking into account national standards and require-
ments, it must be clarified whether the restart func-
tion may be used.

In accordance with EN 746-2, a restart may be conducted
only if the safety of the installation is not impaired.

The precondition for an automatic restart is that the burner
can restart (as intended in all operating phases). In this case,
it must be ensured that the program sequence started by
the BCU matches the application.

Parameter AO09 = 0: Off.
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A safety shut-down with subsequent fault lock-out takes
place in the event of flame failure during operation.

Parameter AOO9 = 1: burner 1. The restart function is active.
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If a safety shut-down occurs during operation (minimum
operating time of 2 s), the valves are closed and the op-
eration signalling contact is opened within the safety time
during operation tgg. The burner control unit then attempts
to restart the burner once. If the burner does not function,
a safety shut-down with fault lock-out occurs. The display
blinks and shows the fault message.
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Parameter AO09 = 2: burner 2.
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If a safety shut-down occurs during operation (minimum
operating time of 2 s), valve V2 is closed and the operation
signalling contact opened within the safety time during op-
eration tgg. The burner control unit then attempts to restart
burner 2 once. If burner 2 does not function, a safety shut-
down with fault lock-out occurs. The display blinks and
shows the fault message.

Parameter AOO9 = 3: burner 1 and burner 2.

Parameter AOO9 = 4: max. 5 x in 15 min. for burner 1. The
restart function is active and is also monitored for excessive
restarts.

In certain conditions, it is possible that the restart function
is repeated continuously without a safety shut-down with
subsequent fault lock-out being performed. The BCU has
a safety shut-down with subsequent fault lock-out option
if more than 5 restarts are performed within a period of
15 minutes.
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Taking into account national standards and require-
ments, it must be clarified whether the option may
be used.

Parameter AOO9 = 5: max. 5 x in 15 min. for burner 2.

Parameter AOO9 = 6: max. 5 x in 15 min. for burner 1 and
burner 2.

10.5.2 Minimum operating time tg
Parameter AO61

A minimum operating time (0 to 250 s) may be defined to
ensure that the heating equipment operates stably.

If the minimum operating time is active, burner operation
will be maintained until the set time has elapsed even if the
start-up signal fails.

The minimum operating time starts as soon as the program
step for operation/controller enable (display 58) has been
reached.

If the start-up signal drops out before the start of operation/
controller enable, e.g. during pre-purge, the burner control
unit reverts directly to the start-up position (standby) and
the burner is not ignited.

The minimum operating time can be cancelled by switching
off the BCU or if a safety shut-down occurs.
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10.6 Safety limits

Parameter AO19 can be used to adjust the safety limits
(safety time during operation) to the system requirements.

10.6.1 Safety time during operation
Parameter AO19
Parameter AO19 = 0; 1; 2; 3; 4: time in seconds

The safety time during operation is the time that the BCU
needs to stop the fuel supply after a flame failure during op-
eration or an interruption at the safety current inputs (termi-
nals 36, 37 and 38). The safety time can be set to between
0 and 4 s in steps of 1 s. Prolonging the safety time during
operation increases the installation availability in the case of
brief-duration signal fades (e.g. fades of the flame signal).

The requirements of national standards and regulations
must be satisfied.

In accordance with EN 298, the maximum reaction time

to a flame failure must not exceed 1 s. Specific application
standards may permit other values.

Under EN 746-2, the safety time of the installation during
operation (total closing time) must not exceed 3 s.

Under NFPA 86, section 8.10.3% the maximum flame failure
response time shallbe < 4 s.
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10.7 Air control

10.7.1 Over-run time ty
Parameter AO39
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The air valve remains open for the programmed time (0 to
60 s) after the start-up signal ( 9) has been deactivated
following a controlled shut-down. The burner control unit
closes the actuator (air valve, actuator) after the elapse of
the over-run time ty.

10.7.2 Running time selection
Parameter A041

Parameter AO41 = 0O: Off; checking the positions for min-
imum/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. 250 s.
When the position has been reached, the BCU will initiate
the next program step.

Parameter A041 = 1: On; for approaching the positions for
minimum/maximum capacity. The running time set using
parameter A042 is activated for approaching these posi-
tions, see page 80 (Running time]. After this time has
elapsed, the BCU will initiate the next program step.
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Parameter A041 = 2: On; for approaching the position for
maximum capacity. The running time set using parame-
ter AO42 is activated for approaching the position for max-
imum capacity, see page 80 (Running time). After this

time has elapsed, the BCU will initiate the next program
step. Approaching the position for minimum capacity is sig-
nalled and monitored.

Parameter AO41 = 3: On; for approaching the position for
minimum capacity. No signal is returned that the position
for minimum capacity has been reached. The running time
set using parameter A042 is activated for approaching the
position for minimum capacity, see bage 80 (Running
kime]. After this time has elapsed, the BCU will initiate the
next program step. Approaching the position for maximum
capacity is signalled and monitored.

10.7.3 Running time
Parameter A042

This parameter can be used to adjust the behaviour in the
case of slow opening and closing air valves. The running
time starts when the air actuator is switched off. A restart of
the burner after a controlled shut-down, a start-up attempt,
restart, cooling or purging is delayed until the end of the
running time. After the running time has elapsed, the burner
is started if the start-up signal ( 9) is applied.

The time should be adjusted such that the system can be
set to ignition position, i.e. that the air actuator is closed be-
fore a start-up is initiated.
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10.7.4 Over-run
Parameter A043
The over-run (txn) supports applications with a pneumatic
air/gas ratio control system and On/Off control. Using the

over-run function reduces the O, content in the furnace
atmosphere.
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Parameter A043 = 0: Off. No over-run is performed. The
gas circuit is closed immediately owing to a quick closing
gas valve in the case of On/Off control. The air circuit is
closed more slowly. The air flowing in during this time in-
creases the O, content in the combustion chamber.

Parameter A043 = 1: post-ventilation (with BCU/LM..F1 on-
ly). The gas supply will be closed. Air continues to be sup-
plied for the programmed duration depending on parameter
AO039.

Parameter A043 = 2: low fire over-run until actuator feed-
back. The air actuator is closed with a deactivated start-
up signal in the event of a controlled shut-down. The gas
valves remain open for the programmed duration depend-
ing on parameter AO39 (Over-run time) or until the air actu-
ator is closed. The gas valves are closed immediately in the
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event of a flame failure. A flame failure during the over-run
does not result in a fault lock-out.

Parameter A043 = 3: low fire over-run, time-bound.
V1 V2

BCU 480..F3

The burners are initially powered down to low-fire rate and
remain in operation for the programmed duration depend-
ing on parameter AO39 (Over-run time). Flame control is still
operational. It must be ensured that no excess gas occurs.
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10.7.5 Air actuator control
Parameter A048

In cyclic operation, parameters A048 and A049 on BCU..F1
and F3 determine the behaviour of the air actuator during
burner start and burner operation.

The air actuator can be activated externally via the input

at terminal 4 for cooling the burner in the start-up position
(standby). This function is not available during burner start-
up and during operation.

Parameter A048 = O: opens on external activation.
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This setting together with parameter AO49 = O, see
B3 (Air actuator on start-up can be activated externally],

is required for burners on which the air/gas ratio is con-
trolled by a pneumatic air/gas ratio control system and
which need to be started at low-fire rate, e.g. on two-stage-
controlled burners, see page 9 (Two-stage-controlled|
main burner with permanent pilot burner]. In this case, acti-
vation of the air actuator during burner start via the input at
terminal 4 must be prevented.

External control allows switchover between low fire and
high fire during operation.

BCU 480 - Edition 03.21 - EN

Parameter A048 = 1: opens with gas stage 1 (start fuel flow
rate).
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The air actuator opens at the same time as safety time tgao
begins and the main burner starts.

Parameter AO48 = 2: opens with gas stage 2 (operating fuel
flow rate).
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This setting is required in the case of two-stage main
burners which are switched ON/OFF via the 32 input.

The air valve opens simultaneously with the operating signal
for the main burner. The air valve can be activated externally
via the input at terminal 4 for cooling the burner in the start-
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up position/standby. This function is not available during
burner start-up and during operation.

Parameter 48 = 1: opens with V4 burner 1.
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The air valve opens with the start fuel flow rate. The air valve
can be activated externally via the input at terminal 4 for
cooling the burner in the start-up position/standby.

10.7.6 Air actuator on start-up can be activated
externally

Parameter A049
Parameter A049 = 0: cannot be activated.
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During start-up, the air actuator remains closed. The air ac-
tuator cannot be activated externally.

Parameter AO49 = 1: can be activated externally.
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The air actuator can be activated externally via the input at
terminal 4 during start-up. Parameter AO48 must be set to 0

for this purpose, see also page 82 (Air actuator control].
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10.7.7 Air actuator in the event of fault
Parameter AO50

This parameter decides whether the air actuator can be ac-
tivated externally via the input at terminal 4 in the event of a
fault lock-out.

Parameter AO50 = 0: cannot be activated. The air actuator
remains closed in the event of a fault lock-out. It cannot be
activated externally via terminal 4.

Parameter AO50 = 1: can be activated externally. The air ac-
tuator can be activated externally via the input at terminal 4
during a fault, e.g. for cooling.

10.7.8 Combustion mode
Parameter AO74

The type of combustion in which the ignition takes place
can be set using parameter A074.

Parameter AO74 = O: Flame mode.
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The burner is always started with ignition in Flame mode
and in High temperature mode. Flame control is provided in
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High temperature mode by the high temperature monitoring
system.

Parameter AQ74 = 3: high temperature operation without
burner 1 start.
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When connected to pilot and main burners, the BCU 480
can be parameterized so that the main burner is started au-
tomatically in HT mode. The pilot burner’s start-up process
is skipped. The start-up signals for burner 1 and burner 2
must be active.
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10.8 Valve check

10.8.1 Valve proving system

Parameter A051

Parameter A051 is used to define whether and at what time
in the BCU program sequence the valve check is activated.
The tightness of the gas solenoid valves and the pipework
between the valves are checked (tightness test). Parameter
A051 = O: Off. No valve check is activated.

Parameter AO51 = 0: Off. No valve check is activated.
Parameter AO51 = 1: tightness test before start-up.

Parameter AO51 = 2: tightness test after shut-down. With
this setting, a tightness test is also performed after a fault is
reset and after mains on.

Parameter AO51 = 3: tightness test before start-up and after
shut-down.

An additional bypass valve must be installed in gas sections
with an air/gas ratio control. This valve allows the closed air/
gas ratio control to be bypassed during the tightness test.

10.8.2 Relief valve (VPS)
Parameter A052

One of the valves connected to terminal 61, 62, 63 or 64
can be selected to discharge the test volume during a tight-
ness test.
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Parameter A052 = 2: V2. The valve on terminal 61 acts as
the relief valve.

Parameter A052 = 3: V3. The valve on terminal 62 acts as
the relief valve.

Parameter A052 = 4: V4. The valve on terminal 63 acts as
the relief valve.

Parameter A052 = 5: V5. The valve on terminal 64 acts as
the relief valve.

85



10.8.3 Measurement time for V
Parameter AO56
The required measurement time must be determined ac-

cording to the requirements of the appropriate application
standards, e.g. EN 1643.
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The required measurement time for the tightness test of V4
can be set using parameter AO56. It is adjustable from 3 to
3600 s.

See also page 35 (Measurement time tM].

10.8.4 Valve opening time t4
Parameter AO59

This parameter is used to define the opening time for the
valves (2 to 25 s) which are opened to fill or discharge the
test volume between the gas valves. If the preset opening
time t| = 3 s is inadequate (e.g. 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.

On condition that the gas volume which flows into the
combustion chamber is no larger than 0.083% of the
maximum flow rate, the opening time of the bypass valves
may be longer than the 3 s permitted by the standard

(EN 1643:2000).
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10.9 Behaviour during start-up

10.9.1 Minimum pause time typ
Parameter AO62

A minimum pause time ty;pP (0 to 3600 s) can be defined
to achieve stable operation of the burners. If the over-run
time set using parameter AO39 has elapsed and no start-up
signal is received at terminal 1 and terminal 5 (burner shut
down), a restart and cooling are prevented for the duration
of the minimum pause time typ.

If a signal is applied to terminal 1 (burner start-up) or termi-
nal 2 (cooling) during the minimum pause time, status dis-
play Delay HG will appear.
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10.10 Manual mode

If the Reset/Information button is pressed for 2 s during
switch-on, the BCU reverts to Manual mode. Two dots flash
on the display. The BCU is now operating in Manual mode
independently of the status of the inputs for start-up signal
(terminals 1 and 5), controlled air flow (terminal 4) and re-
mote reset (terminal 2). The functions of the safety-relevant
inputs such as controller enable/emergency stop (termi-

nal 35) are retained. The manual start-up of the BCU can be
initiated in Manual mode by pressing the Reset/Information
button. Each time the button is pressed again, the BCU
moves to the next step of the program sequence and stops
there, for example for adjusting an actuator or the gas/air
mixture.

10.10.1 Operating time in Manual mode
Parameter AOG7

Parameter AO67 determines when Manual mode is termi-
nated.

Parameter AOG7 = 0: Manual mode is not limited in time.

If this function has been selected, operation of the burner
may be continued manually in the event of failure of the
control system or the bus activation.

Parameter AOB7 = 1: the BCU will terminate Manual mode

5 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 BCU will be terminated regardless of parame-
ter AOGY.
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10.11 Sensors

A sensor (pressure switch or POC switch) can be connect-
ed to each of the inputs at terminals 36, 37 or 38, see also
bage 99 (Function of input 36).

Parameter A101, A102 or A103 is used to define the sensor
function (the sensor type and the program status at which
the sensor signal is evaluated by the BCU). Multiple sensors
may be used in parallel for the same function if two or three
inputs are assigned the same sensor function.

10.11.1 Function of sensor 1
Parameter A101
This parameter assigns a sensor function to terminal 36.

Parameter A101 = 48: proof of closure function V1. The
closed position of valve V1 is monitored by the POC.

Parameter A101 = 49: proof of closure function V2. The
closed position of valve V2 is monitored by the POC.

Parameter A101 = 50: proof of closure function V3. The
closed position of valve V3 is monitored by the POC.

Parameter A101 = 51: proof of closure function V4. The
closed position of valve V4 is monitored by the POC.

Parameter A101 = 52: proof of closure function V5. The
closed position of valve V5 is monitored by the POC.

Parameter A101 = 53: tightness test. The pressure switch
signal for the tightness test is evaluated.

10.11.2 Function of sensor 2
Parameter A102

Terminal 37 is assigned a sensor function using parameter
A102.
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The value ranges and descriptions for the parameter are
identical to parameter A101, see page 89 (Function of|

Bensor 1]

10.11.3 Function of sensor 3
Parameter A103

Terminal 38 is assigned a sensor function using parameter
A108.

The value ranges and descriptions for the parameter are
identical to parameter A101, see page 89 (Function of|

Bensor 1]

10.11.4 Proof of closure function test period
Parameter AOG0

Parameter AOG0 = 0 to 6000 s: testing time for the closed
position of one of the gas valves V1, V2, V3, V4 or V5.

When the start-up signal is received at terminal 1, the BCU
checks that one of the gas valves (V1 to V5) is in its closed
position using the POC switch. If a signal is not received
from the POC switch at terminal 36, 37 or 38, depending
on parameter A101, A102 or A103, after the set testing time
(gas valve is closed), the BCU performs a fault lock-out with
fault message “E ¢ {”.

As soon as the BCU has opened the gas valve, it queries
the open position of the valve via the POC switch. If a signal
is still being received from the POC switch at terminal 36,
37 or 38 after the set testing time, the BCU performs a fault
lock-out with fault message “E ¢ 8”.
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Parameter
10.12 Communication

10.12.1 Fieldbus communication
Parameter AO8O

Fieldbus communication can be enabled using parame-
ter AO80 when bus module BCM 400 is connected.

A device name/network name must be entered in the au-
tomation system/BCSoft for the unique identification of the
control unit (BCU/FCU) in the fieldbus system.

Parameter 80 = 0: Off. Fieldbus communication is disabled.

Parameterization access using BCSoft via Ethernet is not
possible.

Parameter 80 = 1: with address check. The device name/
network name on delivery, for example for the BCU 460, is
“not-assigned-bcu-460-xxx”. The expression “not-assigned-”

must be deleted or may be replaced with an individual
name. The sequence xxx must be identical to the address
set on the BCM 400 using the code switches (xxx = ad-
dress in the range 001 to FEF).

Code switch setting: upper switch (S1) = 102 (hundreds), centre
switch (S2) = 107 (tens), lower switch (S3 = 100 (ones)
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Parameter 80 = 2: no address check. The device name/
network name can be selected as specified by the automa-
tion system.

10.12.2 K-SafetyLink

Parameter AO81

In furnace control systems, consisting of FCU 50x and

BCU 46x, the SafetylLink communications protocol is used
to transfer safety-critical signals between the FCU and BCU.
The data transfer can be enabled using parameter A081.

Parameter AO81 = 0: Off. No data exchange takes place via
K-SafetyLink.

Parameter AO82 = 1: On. Data exchange via K-SafetyLink is
enabled. The FCU must support this function.
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10.12.3 Safety interlocks (bus)
Parameter A0O85

This parameter defines the interface through which the sig-
nal from the safety interlocks is received.

Parameter AO85 = 1: via fail-safe bus
Parameter A085 = 2: via terminal
Parameter A085 = 5: via fail-safe bus and terminal

10.12.4 Purge (bus)
Parameter A087

This parameter defines the interface through which the sig-
nal for purging is received.

Parameter A087 = O: Off

Parameter AO87 = 1: via fail-safe bus

Parameter AO87 = 2: via terminal

Parameter AO87 = 3: via non-fail-safe bus
Parameter AO87 = 4: via fail-safe bus or terminal

10.12.5 High temperature operation (bus)
Parameter AO88

This parameter defines the interface through which the sig-
nal for High temperature mode is received.

Parameter A088 = 0: Off

Parameter AO88 = 1: via fail-safe bus

Parameter AO88 = 2: via terminal

Parameter AO88 = 5: via fail-safe bus and terminal

10.12.6 LDS (bus)
Parameter AO89

This parameter defines the interface through which the LDS
signal (limits during start-up) is received.
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Parameter AO89 = 0: Off

Parameter AO89 = 1: via fail-safe bus

Parameter AO89 = 2: via terminal

Parameter AO89 = 5: via fail-safe bus and terminal



10.13 Interface parameters

Interface parameters 1040 to 1099 are set at the
factory and normally do not need to be adjusted.
Changing the default settings of the interface pa-
rameters will change the functions of the inputs at
terminals 1 to 41 and terminals 85 to 90, see also
page 20 (Connection diagram).

10.13.1 Flame control
Parameter 1004

Parameter 1004 = O: flame control is performed with a flame
rod.

Parameter 1004 = 1: flame control is performed with a UV
sensor for intermittent operation (UVS).

Parameter 1004 = 2: flame control is performed with a UV
sensor for continuous operation (UVC).

Parameter 1004 = 3: burner 1 flame control is performed
with a flame rod, burner 2 flame control is performed with a
UV sensor for intermittent operation (UVS).

Parameter 1004 = 4: burner 1 flame control is performed
with a flame rod, burner 2 flame control is performed with a
UV sensor for continuous operation (UVC).

Parameter 1004 = 5: burner 1 flame control is performed
with a UV sensor for intermittent operation (UVS), burner 2
flame control is performed with a flame rod.

Parameter 1004 = 6: burner 1 flame control is performed
with a UV sensor for intermittent operation (UVS), burner 2
flame control is performed with a UV sensor for continuous
operation (UVC).

Parameter 1004 = 7: burner 1 flame control is performed
with a UV sensor for continuous operation (UVC), burner 2
flame control is performed with a flame rod.
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Parameter 1004 = 8: burner 1 flame control is performed
with a UV sensor for continuous operation (UVC), burner 2
flame control is performed with a UV sensor for intermittent
operation (UVS).

Flame control using UV sensors

For intermittent operation, the operating state of the com-
plete system is limited to 24 h pursuant to EN 298. To meet
the requirement for intermittent operation, the burner is shut
down and restarted automatically after a continuous operat-
ing time of 24 hours if it is not operated in compliance with
the standard. The restart does not meet the requirements
of EN 298 for UV sensor continuous operation because the
required self-test (at least once per hour) is not performed
while the burner is operating. This shut-down and subse-
quent restart are performed in the same way as a normal
controlled shut-down. Depending on the parameterization,
the burner is started with or without pre-purge. This pro-
cess is controlled independently by the BCU and therefore
it must be checked whether the industrial process permits
the pause in heat supply it creates.

The reaction times of the BCU and UV sensor for continu-
ous operation are coordinated so that the set safety time
during operation (parameter A019) is not extended.
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10.13.2 Air actuator

Parameter 1020

Parameter 1020 = 2: IC 40. To ensure that the actuator

IC 40 can be operated on the BCU..F1, parameter 1020 = 2

(capacity control) must be set. The operating mode of actu-
ator IC 40 may be parameterized to 11 or 27.
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The positions for maximum capacity and ignition capacity
can be set using the actuator. Terminal 41 checks wheth-
er the position for maximum capacity has been reached.

Terminal 40 checks the position for ignition capacity. If the
position is not reached within the timeout time of 250 s, a
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safety shut-down of the BCU will be performed. A fault
message ( E Ac, E Ao or E Ai) will be displayed, see
B2 (Fault messages].

If a controller enable is active, the control system is enabled

for operation via the outputs at terminals 65 and 66.
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Parameter

Operating mode 11

Operating mode 11 allows cyclic operation (ON/OFF and
OFF/Low/High/OFF).

The actuator IC moves to the “High fire” position during the

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

ty to t3 t4 t5 te

: |<—>:

Purge

High

Operating mode 27

During the controller enable procedure, the actuator IC 40
can be adjusted infinitely between the positions for maxi-
mum and minimum capacity using its analogue input (termi-
nals 18 and 19). There is no timeout active in this case.

tq to t3 t4 t5 te

| !

Purge

0-20
mA

Ignition
Closed

fire
Ignition
Closed !
DI 1 l__—_l—
DI 2 i i ~
t[s]
BCU IC 40 (operating mode 11)
Slgnal:atlterml- Position Butterfly valve position
65 66
OFF OFF Closed Closed
ON OFF Ignition Minimum/Ignition capacity
ON ON High-fire rate High-fire rate
OFF ON Purge Maximum capacity

Y i —————
DI 2
t[s]
BCU IC 40 (operating mode 27)
Slgnalna ;Iterml- Position Butterfly valve position
65 66
OFF OFF Closed Closed
ON OFF Ignition Minimum/Ignition capacity
. Any position between minimum and

ON ON 0-20mA maximum capacity
OFF ON Purge Maximum capacity
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Fault

In the event of a fault, there will be no signal at terminals
65 and 66 so that the actuator moves to the closed posi-
tion. When approaching the closed position, no timeout of
250 s is active since no feedback input is checked. This
may result in a situation where the program is continued in
the case of a request for the closed position, without the
butterfly valve being closed. The outputs at terminals 64
(controller enable) and 67 (closed position) on the BCU are
non-functional and are not activated.

Manual mode

In Manual mode, no external controller is enabled. The ac-
tuator can be moved to the positions for maximum capacity
or ignition capacity by the user. 3-point step operation is
not possible. No timeout is active when approaching these
positions.

Parameter 1020 = 5: air valve. The positions for maximum
capacity and ignition capacity can be set using the air valve.
If the air valve is closed, the ignition capacity is reached; if it
is open, the maximum capacity is reached.
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BCU 480/LM..F3

Parameter AO42 (Running time) can be used to adjust the
behaviour in the case of slow opening and closing air valves,
so that the system can be set to ignition position before a
start-up is initiated, see page 80 (Running time]. Parame-
ter AO41 (Running time selection) must be set to 1 to adjust
this behaviour.
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10.13.3 Function of terminal 64

Parameter 1040

Terminal 64 can be assigned a function using parameter
040 depending on the power module LM..F1 or LM..F3. Al-
ternatively, the output can be actuated using a bus system.
Parameter 1040 = O: Off. The output has no function.
Parameter 1040 = 2: valve V5. Terminal 64 can be used

to activate a fifth valve. This option can only be selected if
power module LM..F3 is used.

Parameter 1040 = 3: bus output 1. The output at terminal 64
can be actuated using a bus system. Can only be selected
with power module LM..F3.
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10.14 Functions of contacts 80 to 97

Contacts 80 to 97 are floating contacts. They can be pa-
rameterized for various signalling functions. The contacts
between the relevant terminals close depending on the set
function.

10.14.1 Contact 80, 81/82 function

Parameter 1050

Parameter 1050 = 0: Off. The contact will not be closed. It

has no function

Parameter 1050 = 1: ready signal. The contact is closed if

the BCU is ready (switched on) and there is no fault signal.

Parameter 1050 = 2: air signal. The air signal is activated as
soon as a connected air actuator has reached or exceeded
its High position (max. position).

Parameter 1050 = 3: purge signal. The contact is closed
while purging is active.

Parameter 1050 = 4: cooling air valve. The contact is closed
if the cooling air valve is to be actuated.

Parameter 1050 = 6: fault signal. The contact is closed if a
fault lock-out is active.

Parameter 1050 = 7: burner 1 operating signal. The contact
is closed if burner 1 is in operation.

Parameter 1050 = 8: burner 2 operating signal. The contact
is closed if burner 2 is in operation.

10.14.2 Contact 90, 91/92 function
Parameter 1051

For a description and the parameter values, see
[Contact 80, 81/82 function).
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10.14.3 Function of contact 95/96
Parameter 1052

For a description and the parameter values, see
[Contact 80, 81/82 function).

10.14.4 Function of contact 95/97
Parameter 1053

For a description and the parameter values, see
[Contact 80, 81/82 function).

10.14.5 Contact 85/86, 87 function
Parameter 1054

For a description and the parameter values, see
[Contact 80, 81/82 function).




10.15 Functions of inputs at terminals 1 to 7
and 35 to 41

The BCU has multiple physical and logical interfaces to
receive its input signals and set output signals. Parameters
061 to 1074 are used to define which input signals can be
received at the various terminals (1 to 7 and 35 to 41).

Sensors (pressure switches and POC switches) can be
connected to inputs 36, 37 and 38 depending on the pa-
rameter setting.

BCU..EO

Input 35 is reserved for the safety interlock function. All oth-
er inputs can also be parameterized for the safety interlock
function (1061 = 4).

10.15.1 Function of input 1

Parameter 1061

To define the input signal for terminal 1.

Parameter 1061 = 0: Off. The input has no function.

Parameter 1061 = 4: safety interlocks. The “safety interlocks
signal can be applied via the input and/or SafetyLink. No
start-up is commenced if there is no signal at the input. If
the signal drops out during operation, the gas valves are
closed immediately (< 1 ).

Parameter 1061 = 5: air. The BCU receives the signal for
controlled air flow or for external air actuator control through
the input.

Parameter 1061 = 6: cooling air. The BCU receives the sig-
nal to actuate the cooling air actuator through the input.
Parameter 1061 = 7: air actuator R1. The BCU receives the

feedback signal for the ignition position from actuator IC 40
through the input.
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Parameter 1061 = 8: air actuator R2. The BCU receives the
feedback signal for the High position from actuator IC 40
through the input.

Parameter 1061 = 9: start 1. The BCU receives the start-up
signal for the pilot burner (start 1) through the input.

Parameter 1061 = 10: start 2. The BCU receives the start-up
signal for the main burner (start 2) through the input.

Parameter 1061 = 11: reset. The BCU receives the signal for
a remote reset through the input.

Parameter 1061 = 12: purge. The BCU receives the purge
signal through the input.

Parameter 1061 = 13: LDS. The BCU does not perform a
burner start-up, restart or start-up attempt until the central
actuator is in ignition position, see the application example
on page 11 (Modulating control with defined ignition po

ition]. To ensure that the burners only start with the start
fuel flow rate, the higher-level control system sends a signal
to start the burner through the terminal to the BCU.

Parameter 061 = 14: high temperature operation. This input
is used to signal to the burner control unit that the furnace
system is in High temperature mode (HT). The burner con-
trol unit switches to High temperature mode when the HT
input is activated. It operates without evaluating the flame
signal and its internal flame control system is non-functional.

10.15.2 Function of input 2
Parameter 1062
To define the input signal for terminal 2.

For parameter values and descriptions, see
[Function of input 1].
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10.15.3 Function of input 3
Parameter 1063

To define the input signal for terminal 3.

For parameter values and descriptions, see
[Function of input 1].

10.15.4 Function of input 4
Parameter 1064
To define the input signal for terminal 4.

For parameter values and descriptions, see
[Function of input 1).

10.15.5 Function of input 5
Parameter 1065

To define the input signal for terminal 5.

For parameter values and descriptions, see
[Function of input 1).

10.15.6 Function of input 6
Parameter 1066

To define the input signal for terminal 6.

For parameter values and descriptions, see
[Function of input 1).

10.15.7 Function of input 7
Parameter 1067
To define the input signal for terminal 7.

For parameter values and descriptions, see
[Function of input 1).

10.15.8 Function of input 35
Parameter 1068
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To define the input signal for terminal 35.

On a BCU..E1 (power supply via L1), this input should be re-
served for the safety interlock signal (1068 = 4). On a BCU..

EO, this input is connected to the power supply for the safe-
ty-relevant outputs and cannot be parameterized otherwise.

For all other parameter values and descriptions, see
P8 (Function of input 1].

10.15.9 Function of input 36
Parameter 1069

To define the input signal for terminal 36.

A sensor may be connected to this input (1069 = 1, 2 or 3) if
necessary.

Parameter 1069 = 1: sensor 1
Parameter 1069 = 2: sensor 2
Parameter 1069 = 3: sensor 3

For all other parameter values and descriptions, see
P8 (Function of input 1)

10.15.10 Function of input 37
Parameter 1070

To define the input signal for terminal 37.

A sensor may be connected to this input (1070 = 1, 2 or 3) if
necessary.

Parameter 1070 = 1: sensor 1
Parameter 070 = 2: sensor 2
Parameter 1070 = 3: sensor 3

For all other parameter values and descriptions, see
P8 (Function of input 1}.
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10.15.11 Function of input 38
Parameter 1071
To define the input signal for terminal 38.

A sensor may be connected to this input (1071 = 1, 2 or 3) if
necessary.

Parameter 1071 = 1: sensor 1
Parameter 071 = 2: sensor 2
Parameter 071 = 3: sensor 3

For all other parameter values and descriptions, see
P8 (Function of input 1].

10.15.12 Function of input 39
Parameter 1072
To define the input signal for terminal 39.

For parameter values and descriptions, see
{Function of input 1].

10.15.13 Function of input 40
Parameter 1073
To define the input signal for terminal 40.

For parameter values and descriptions, see
[Function of input 1).

10.15.14 Function of input 41
Parameter 1074
To define the input signal for terminal 41.

For parameter values and descriptions, see
[Function of input 1).
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11 Replacement possibilities
Burner control units BCU 480 can be replaced by the next-generation devices BCU 480 (2019).

By comparison to the previous generation, the next-generation BCU 4 (2019) units feature new technologies and functions
which can be freely parameterized.

Description of BCU (previous generation) Description of BCU
BCU Burner control unit
4 Series 4 Series 4 burner control unit BCU 4
80 Version for pilot and main burners Series 480 80
3;5;10 1st safety time on start-up tga [s] Can be adjusted using parameter A094: 2 to 15 s .
/3, /5 2nd safety time on start-up tgp [] Can be adjusted using parameter A096: 2 t0 15's .
1;2 Safety time during operation tsg [s] Can be adjusted using parameter A019: 0, 1,2, 3,4 s .
) In conjunction with LM..F1 = with IC 40 interface
’
L Alr valve control LM 400.F3 = with air valve control °
50): 151: 251) Low fire over-run time [¢] Can be adjusted using paraggetser A039 (Over-run time): 0 to .
w Mains voltage: 230 V AC, -15/+10%, 50/60 Hz Mains voltage: 230 V AC, -15/+10%, 50/60 Hz w
R 115V AC, -15/+10%, 50/60 Hz 120 V AC, -15/+10%, 50/60 Hz Q
1) Ignition transformer: TZI 5-15/100 Ignition transformer: 5 kV, 15 mA, 100% duty cycle 1
21) T2 7-25/20 8 kV, 20 mA, 19% duty cycle 2
31 TZ17,5-12/100 8kV, 12 mA, 100% duty cycle 8
8" TZ17,5-20/33 8 kV, 20 mA, 33% duty cycle 8
GBY Front film in English with additional stickers in D, F, I, NL, E Set of language stickers in GB, F, NL, |, E, see accessories o]
Flange plate: none PO
standard P1
) M32 P2
1
PY Industrial plug connector industrial plug connector, 16-pin B8
PROFIBUS P6
conduit pP7
No valve proving system COo
- With TC and POC valve proving system C1
With POC valve proving system C2
D21) High temperature operation in conjunction with: ... UVS No high temperature operation DO
D31 ... ionization or UVD For high temperature operation D1
S2-31) Number of start-up attempts, pilot burner Can be adjusted using parameter AO07: 1, 2 or 3 .
/2-31) Number of start-up attempts, main burner Can be adjusted using parameter A008: 1, 2 or 3 .
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Replacement possibilities

Description of BCU (previous generation) Description of BCU
Pressure switches: none 0
Al Air flow monitoring air pressure switches 1
()] POC switch feedback gas pressure switches 2
air and gas pressure switches 3
uh Preparation for UV sensor for continuous operation UVD 1 Flame control can be adjusted using parameter 1004: .
C)3 Additional signal distribution jonization, UVS or UVC

With optional bus module:
BCM 400..B1 for PROFIBUS

’
Bl For PROFIBUS DP BCM 400.B2 for PROFINET 0
BCM 400..B3 for EtherNet/IP
: With bus module BCM 400..B1: 9-pin D-Sub connector
1 H g

a SN RS leVe B g eameelier With bus module BCM 400..B2/B3: two RJ45 sockets ©
Power management: via safety interlock input Energy supply: via safety interlock input EO

E14) ) ;
via phase (L1) via phase (L1) E1

* = standard, o = available.

1) If “none”, this specification is omitted.

2) Complete type codes and selection tables for the next-generation BCU 4 and power module LM 400, see bage 103 (Selection].

38) BCU..C with additional PCB for voltage distribution to the UV sensor for continuous operation. Can be used as a sub-distribution board due to the low
number of outputs. The new BCU 4 (2019) has an adequate number of (parameterizable) inputs and outputs as well as contacts. When making the re-
placement, check whether the additional sub-distribution board is still required.

4) If power management is implemented using the safety interlocks, this specification is omitted. E1 = power management via phase (L1).
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Selection

12 Selection

12.1 Burner control unit BCU

Series 480

Mains voltage QW

Ignition transformer 1,238
Flange plate PO, P1, P2, P3, P6, P7
Valve proving system Co, C1, G2

High temperature operation DO, D1

Input functions 0,2
Pressure switches 0
Connection plugs KO, K1, K2
Energy supply EO, E1

Order example
BCU 480W2P1C1DOOKIET

BCU 480 - Edition 03.21 - EN
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12.1.1 Type code

BCU

Burner control unit

Series 400

Standard version

Extended air control

Version for pilot and main burners

Mains voltage: 120 V AC, 50/60 Hz

Mains voltage: 230 V AC, 50/60 Hz

No ignition transformer

Ignition transformer, 5 kV, 15 mA, 100% duty cycle
Ignition transformer, 8 kV, 20 mA, 19% duty cycle
Ignition transformer, 8 kV, 12 mA, 100% duty cycle
Ignition transformer, 8 kV, 20 mA, 33% duty cycle
No flange plate

Flange plate: standard

Flange plate: M32

Flange plate: 16-pin industrial plug connector
Flange plate: PROFIBUS

Flange plate: conduit

No valve proving system

Valve proving system: TC and POC

Valve proving system: POC

No high temperature operation

High temperature operation

Flameless operation

No input function

Input function: auxiliary gas

Input function: LDS
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Input function: auxiliary gas and LDS
No pressure switches

Air pressure switches

Gas pressure switches

Pressure switches for gas and air

No connection plugs

Connection plugs with screw terminals
Connection plugs with spring force terminals
Individual packaging

Bulk packaging

Energy supply: via safety interlocks
Energy supply: via L1
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12.2 Power module LM 400

Option
Series 400
Mains voltage QW
Air actuator FO, F1, F3
Optional output 00, 01, 02
Energy supply EO, E1
Connection plugs KO, K1, K2

Order example
LM 400WF10O0E1K1

12.2.1 Type code
LM

400
Q
w
FO
F1
F3
00
o1
02
EO
E1
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Power module

Series 400

Mains voltage: 120 V AC, 50/60 Hz
Mains voltage: 230 V AC, 50/60 Hz
Air actuator: none

Air actuator: with IC 40 interface
Air actuator: with air valve control
Optional output: none

Optional output: not fail-safe
Optional output: fail-safe

Energy supply: via safety interlocks
Energy supply: via L1
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13 Project planning information

13.1 Installation

Installation position: vertical (cable glands pointing down-
wards) or down flat.

o
o

[ ]
©eo

Distance between BCU and burner: recommended < 1 m
(3.3 ft), max. 5 m (16.4 ft).

When installing, ensure that there is sufficient space to
open the BCU.

Securing the device from inside

HiIE

el

Screw on the BCU with four screws, @ 4 mm, min. length
15 mm.

Securing the device from outside
The unit remains closed.

Attach the BCU using four self-tapping screws
(M6 x 20 mm, supplied with the unit).
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163 mm

For other mounting options using a fastening set or external
securing bars, see page 111 (Fastening set] or page 111]
[External securing bars].

13.2 Commissioning

Do not start the BCU until the parameter settings and wir-
ing are correct and the faultless processing of all input and
output signals complies with the local standards.
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13.3 Electrical connection

The BCU is designed for connection to a 1-phase system.
All inputs and outputs have a one-phase mains supply.
Other connected burner control units must use the same
phase of the mains supply.

The national standards and safety requirements must be
satisfied. If the BCU is operated in ungrounded/IT systems,
an insulation monitoring device must be provided to isolate
it from the mains in the event of a fault. The cabling of the
safety circuits (e.g. pressure switches, gas valves) outside
enclosed installation spaces must be protected from me-
chanical damage and stress (e.g. vibration or bending) as
well as short-circuits, short-circuits to ground and cross-cir-
cuits.

Signal and control line for screw terminals max. 2.5 mm?2
(AWG 12), for spring force terminals max. 1.5 mm?2
(AWG 16).

Do not route BCU cables in the same cable duct as fre-
quency converter cables or cables emitting strong fields.

External electrical interference must be avoided.

13.3.1 Safety current inputs

Actuation of the safety current inputs only with switchgear
featuring mechanical contacts. If switchgear with semicon-
ductor 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 ca-
pacity is protected.

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

L1 [T]
o T 2 .‘
(o)) H
x i
=
[EAR  [ied = e
{LDSH,
Stat 1N\ 14 i 5
y M
N [¢]
F2
F (BCU..EQ)
(BCU EW);E*
1 F3,15A
‘ —1
F3|3,_115A
> o»n
35
N1 N1 N1
1 | | |
L
: 52|53 | ! |54|24||55|25||56|26|
1 T
Calculation

In = current of the sensor/contactor with the lowest switch-
ing capacity
Suitable fuse = 0.6 x Iy
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13.4 Actuators

If actuators are used, the start gas rate of the burners must
be limited for SIL 3 applications in compliance with the
standard.

13.5 Parameter chip card

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

13.6 K-SafetyLink

In furnace control systems, consisting of FCU and BCU 4,
the SafetyLink communications protocol is used to trans-
fer safety-critical signals between the FCU and BCU. The
data transfer can be enabled using parameter AO81. The
FCU must support the function for coommunicating via
K-SafetyLink.

13.7 Overload protection

To protect the unit against overload by frequent cycling, only
a specific number of start-up attempts can be carried out
by the BCU. The maximum number of start-up attempts
per minute depends on the safety time tgp and the ignition
time tz.
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Device type Max. number
Ignition transformer ID number [n/min.]

3 BCU..Q1 BCU.WA 6
34340581 34340585

5 BCU..Q1 BCU..WA1 6
34340581 34340585

10 BCU..Q1 BCU.WA1 3
34340581 34340585

3 BCU..Q2 BCU.W2 3
34340582 34340586

5 BCU..Q2 BCU.W2 5
34340582 34340586

10 BCU..Q2 BCU.W2 1
34340582 34340586

3 BCU..Q3 BCU.W3 6
34340583 34340587

5 BCU..Q3 BCU.W3 4
34340583 34340587

10 BCU..Q3 BCU.W3 5
34340583 34340587

3 BCU..Q8 BCU.W8 4
34340584 34340588

5 BCU..Q8 BCU.W8 3
34340584 34340588

10 BCU..Q8 BCU.W8 >
34340584 34340588

If too many start-up attempts are made, 53 flashes on the
display to indicate a fault.
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13.8 Calculating the safety time tgp
See www.adlatus.org
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14 Accessories

14.1 High-voltage cable

FZLSi 1/7 -50°C (-58°F) to +180°C (+356°F),
Order No.: 04250410,

FZLK 1/7 -5°C (23°F) to +80°C (176°F),
Order No.: 04250409.

14.2 Industrial plug connector, 16-pin

Order No.: 74919469

14.3 BCSoft4

The current software can be downloaded from our Internet
site at www.docuthek.com. To do so, you need to register
in the DOCUTHEK.
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14.3.1 Opto-adapter PCO 200

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

14.4 Connection plug set
For wiring the BCU.

Connection plugs with screw terminals,
Order No.: 74924876.

Connection plugs with spring force terminals, 2 connection
options per terminal,
Order No.: 74924877.
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14.5 Set of language stickers

To affix to the cover, with program step/fault message de-
scriptions in English, French, Dutch, Spanish and ltalian,
on request.

14.6 Fastening set

To ensure a gap between the BCU and the mounting sur-
face with higher temperatures.

of 74960422
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14.7 External securing bars

The external securing bars are screwed on from inside the

unit.
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Accessories

14.8 Bus module BCM 400 Bus module Bus system Order No.

Communication interface for connecting the BCU to an au- BCM 400S0B3/3-0 EtherNevIP 74960692
tomation system.

BCM 400..B1

BCM 400..B2, BCM 400..B3

Bus module Bus system Order No.
BCM 400S0B1/1-0 PROFIBUS 74960690
BCM 400S0B2/3-0 PROFINET 74960691
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14.9 Flange plates

For improved cable routing to ensure simple installation/re-
moval of the BCU. Depending on the version, also with pre-
wired connection plugs for PROFIBUS or 16-pin industrial
plug connector.

74960706
(BCU..P1)
\

7496070
(BCU..P2)

74960709

(BCU..P3) 74960711
(BCU..P6)
Order No. Version Description
‘ 74960706 ‘ (Sééﬁq%% ‘ 8 x M20, 2 x M16 cable glands
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Order No. Version Description

M32 1xM32, 6 x M20, 2 x M16 cable

1 il il

74960707) | 3 po) glands

16-pin plug, wired 1 x 16-pin industrial plug, 2 x M25, 6
74960709 | 5oy Py x M6 cable glands

PROFIBUS plug, |4 pROFIBUS plug, 6 x M20, 2 x
749607112) wired M16 cable alands

(BCU..P6) 9

Conduit With boreholes for conduit connec-
74960712 3oy, P7) tions

1) Recommended for PROFINET or Ethernet.

2) Recommended for replacement of a previous version of the BCU for
PROFIBUS. The PROFIBUS plug is identical.
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15 BCM 400

For further information on the electrical connection, com-
missioning and installation, see operating instructions for
BCM 400..B1 or BCM 400..B2/B3 at www.docuthek.com.

15.1 Application

The bus module BCM 400 is used as a communication
interface for devices of the BCU 4 (2019) product family for
connection to a fieldbus communications system (PROFIB-
US, PROFINET or EtherNet/IP). Networking via the fieldbus
enables the BCU to be controlled and monitored by an au-
tormation system (e.g. PLC).

15.2 Function

The bus system transfers the control signals for starting, re-
setting and for controlling the air 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.
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15.3 Electrical connection

Use only cable and plug components which comply with
the relevant PROFIBUS, PROFINET or EtherNet/IP specifi-
cations.

Cable length between 2 fieldbus subscribers: max. 100 m
(328 ft).

Installation of the communications network pursuant to
IEC 61918.

Protect the communications network against unauthorized
access.

BCM..B1

Wire control signals that are relevant for safety, such as the
safety interlocks and digital input, separately.

The purge signals can be transferred via the bus communi-
cation or by a separate cable via terminal.

To connect the BCM..B1 to the PROFIBUS fieldbus com-
munications system, use an RS 485 9-pin PROFIBUS plug
connector with a deactivatable bus terminator and axial ca-
ble routing, e.g. 6GK1500-0FC0O0 or 6GK1500-0EAQ02 from
Siemens. If other connectors are used, ensure that metal
parts are adequately grounded.

BCU..P6: for connection to the BCU mounting plate, use
only a 9-pin Variosub PROFIBUS plug connector with a de-
activatable bus terminator,

Order No. 74960431.
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Data cables A and B must not be reversed.

BCM..B1/1

2A2B 1A 1B

sleolele ONfA] oN
AT _‘ OFF OFF
PROFIBUS DP

Connect the shield on both sides and over a wide area with
shield clips in the plug.

Switch on the terminal resistors on the first and last sub-
scriber in the segment.

The power supply for the bus terminator is provided by the
BCU. The bus terminator can be activated in the PROFIBUS
plug connector.

Ensure there is an equipotential bond between the devices.

BCM..B2/B3
Use shielded RJ45 plugs.
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Installation guidelines
For PROFIBUS, PROFINET, see www.profibus.com,
for Ethernet, see www.odva.org.
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15.4 Commissioning

BCM..B1

Fieldbus communication can be configured using the engi-
neering tool of the automation system.

All the device-specific parameters for the BCM..B1 are
saved in a device master data file (GSD)/electronic data
sheet (EDS): download from www.docuthek.com.

The BCM..B1 will automatically identify the baud rate —
max. 1.5 Mbit/s. The max. range per segment depends on
the baud rate:

Baud rate [kbit/s]

93.75 1875 500 1500 \
Range [m (ft] |
1200 ‘ 1000 ‘ 400 ‘ 200 ‘
(3937) (3280) (1312) (656)

The ranges can be increased by using repeaters. No more
than three repeaters should be connected in series.

BCM..B2/B3

Depending on the bus module version (BCM..B2 or BCM..
B3), fieldbus communication can be configured using the
engineering tool of the automation system or using BCSoft.
BCM..S1 can only be commissioned using BCSoft.

Check the code switch settings (001 to 125) on the BCM
for PROFIBUS communication between BCSoft and the
control unit.

Each code switch setting combination may only exist once
within the fieldbus system.

Each device name/network name may only be allocated
once within the fieldbus system.
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BCU..B2: all the device-specific parameters for the control
unit (BCU) are saved in the device master data file (GSD).
Download from www.docuthek.com.

BCU..B3: all the device-specific parameters for the control
unit (BCU) are saved in the electronic data sheet file (EDS).
Download from www.docuthek.com.
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15.5 Installation

Insert the bus module in the slot provided and set parame-
ter AO80.

15.6 Selection

BCM Bus module
400 Series 400
S0 Standard communication
S1 Safetylink
B1 PROFIBUS DPY)
B2 PROFINET2)
B3 EtherNet/IP3)
A 9-pin D-Sub
/3 Two RJ45 sockets
-0 —
-3 Three-point step control via bus

1) Order No.: 74960690
2) Order No.: 74960691
3) Order No.: 74960692
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15.7 Technical data

Electrical data
Power consumption: 1.2 VA.

Power loss: 0.7 W.

Mechanical data
Dimensions (W x H x D):
96 x 63 x 23 mm (3.78 x 2.48 x 0.91 inches).

Weight: 0.3 kg.
Ambient conditions

Avoid direct sunlight or radiation from red-hot surfaces on
the unit.

Avoid corrosive influences, e.g. salty ambient air or SO,.
The unit may only be stored/installed in enclosed rooms/
buildings.

This unit is not suitable for cleaning with a high-pressure
cleaner and/or cleaning products.

Ambient temperature:
-20 1o +70°C (-4 to +158°F),
no condensation permitted.

Enclosure: IP 20 pursuant to IEC 529.
Installation location: min. IP 65 (for installation in BCU 4xx).
Permitted operating altitude: < 2000 m AMSL.
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16 Technical data

16.1 Electrical data

Mains voltage:

BCU..Q: 120 V AC, -15/+10%, 50/60 Hz, £5%,

BCU.W: 230 V AC, -15/+10%, 50/60 Hz, + 5%.

Power consumption: 10 VA,

for grounded and ungrounded mains.

Flame control:

with UV sensor or flame rod.

For intermittent or continuous operation.

Flame signal current:

lonization control: 1-25 A,

UV control: 1-35 A.

lonization cable, UV cable:

max. 50 m (164 ft).

Contact rating:

Valve outputs V1, V2, V3 and V4 (terminals 60, 61, 62, 63
and 64): max. 1 A each, cos ¢ = 1.

Actuator outputs (terminals 65, 66 and 67): max. 1 A each,
cosp=1.

Air valve output (terminal 65): max. 1 A, cos ¢ = 1.
Ignition transformer (terminal 51): max. 2 A.

Total current for the simultaneous activation of the valve
outputs (terminals 60, 61, 62, 63 and 64) and of the ignition
transformer (terminal 51), protected by F1/F2: max. 2.5 A.
Total current for the simultaneous activation of the out-

puts for air valve and actuator (terminals 65, 66 and 67):
max. 2 A.
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Signalling contact for operating and fault signals:
max. 1 A at cos ¢ = 1(external fuse required).

Number of operating cycles: The fail-safe outputs (valve
outputs V1, V2, V3 and V4) and the air valve output are
monitored for correct functioning and are thus not subject
to a max. number of operating cycles.

Control actuator (terminals 60, 61, 62, 63 and 64):
1,000,000,

signalling contact for operating signals (terminals 95, 96
and 97):

1,000,000,

signalling contact for fault signals (terminals 80, 81 and 82):
max. 25,000,

On/Off button:

max. 10,000,

Reset/Information button:

max. 10,000.

Input voltage of signal inputs:

Rated value 120V AC 230V AC
Signal “1” 80-132V 160-253 V
Signal “0” 0-20V 0-40V
Signal input current:
\ Signal “1” ‘ max. 5 mA

Fuses, replaceable, F1/F2/F3: T 3.15A H,
pursuant to |[EC 60127-2/5.

Does not meet the requirements for safety extra-low volt-
age (SELV/PELV).
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Technical data

Ignition transformer

corra "t ranstoner

BCU.W1 TR(szjgf(%ggHz 230 (28) (8'3) 5000 (18)
BCU.Q1 TR%%Z%S%W 120 (28) (8'2) 5000 (1?)
oswe | TEEPES || 1 18 | oy | 2
stz m(giggggssgr T 0 (28) (1:?1) 8000 (?g)
BCU.W3 TR(SG%E%E?% H2 | ogg (28) (8'2) 8000 | 12(9)
BCU.Q3 Tﬂéigfocgggm 120 (28) (é'g) 8000 | 12(9)
BCU.W3 TR(%%%ES?F ? | a0 ((538) ((1)'(7)) 8000 (?8)
BLLLOE TR(?%SE%%%? ] e (28) (1 'g) 500 (?8)

* Values in brackets apply to 60 Hz.

16.2 Mechanical data
Weight: 5.5 kg.
Dimensions (W x H x D): 200 x 230 x 135 mm.

Connections:

Screw terminals:

nominal cross-section 0.2 mm2,

wire cross-section (rigid) min. 0.2 mm2,
wire cross-section (rigid) max. 2.5 mm2,
wire cross-section AWG/kemil min. 24,
wire cross-section AWG/kemil max. 12.
Spring force terminals:

nominal cross-section 2 x 1.5 mm?,

BCU 480 - Edition 03.21 - EN

wire cross-section min. 0.2 mm?2,
wire cross-section AWG min. 24,
wire cross-section AWG max. 16,
wire cross-section max. 1.5 mm?2,

16.3 Ambient conditions

Avoid direct sunlight or radiation from red-hot surfaces on
the unit.

Avoid corrosive influences, e.g. salty ambient air or SOs.

The unit may only be stored/installed in enclosed rooms/
buildings that are not accessible to the public.

This unit is not suitable for cleaning with a high-pressure
cleaner and/or cleaning products.

Ambient temperature:
-20 to +70°C (-4 to +158°F),
no condensation permitted.

Enclosure: IP 65 pursuant to IEC 529.
Safety class: 1.

Pollution degree: internal environment: 2, external environ-
ment: 4.

Permitted operating altitude: < 2000 m AMSL.
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16.4 Dimensions

002 T
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17 Converting units
See www.adlatus.org
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18 Safety-specific characteristic

values for SIL and PL

Certificates — see www.docuthek.com.

For systems up to SIL 3 pursuant to EN 61508.
Pursuant to EN ISO 13849-1:2006, the BCU can be used

uptoPLe.
Suitable for Safety Integrity Level UptoSIL3
Diagnostic coverage DC 91.3%
Type of subsystem Type B to EN 61508-2:2010
Mode of operation High demand mode pursuant to

EN 61508-4:2010

Mean probability of dangerous failure 32.9 x 10-9 1/h on BCU 4xx..F1,
PFHp 38.3 x 109 1/h on BCU 4xx..F3

Mean time to dangerous failure MT-
TFy

MTTFg = 1/PFHp

Safe failure fraction SFF 99.0%

Mean probability of dangerous failure PFHp of

individual safety functions

Burner control with 2 gas valves

232 x 1091/h

Burner control with 3 gas valves

28.5x 109 1/h

Valve check 15.0x 1091/h
Proof of closure 33 x1091/h
Flame control 8.4 x1091/h
Temperature monitoring 2.2 x1091/h
Air pressure switch monitoring 3.3x1091/h
Gas pressure switch monitoring 3.3x1091/h
Purge with air pressure switch 43 x1091/h
K-SafetyLink 1.0x 109 1/h
Safety interlocks (limits) 2.2x1091/h
Valve check with redundant pressure switch 129 x 109 1/h
Air pressure switch monitoring with red. pressure switch 1.3x1091/h
Gas pressure switch monitoring with red. pressure switch 1.3x 109 1/h
Purge with red. air pressure switch 23x1091/h
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Relationship between the Performance Level (PL)
and the Safety Integrity Level (SIL)

PL SIL

Q|0 |T D

Max. service life under operating conditions:
10 years after date of production.

For a glossary of terms, see page 127 (Glossary).
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19 Safety information in accordance
with EN 61508-2

19.1 General

Scope of application

as set out in “Industrial thermoprocessing equipment — Part
2: Safety requirements for combustion and fuel handling
systems” (EN 746-2) when used with fuels and oxidants.

The BCU 4 is suitable for continuous operation (pursuant to
EN 298:2012-12, Section 3.126) and for intermittent opera-
tion (pursuant to EN 298:2012-11, Section 3.127).

Type of action

The automatic action corresponds to Type 2 pursuant
to EN 60730-1.

Behaviour under fault conditions

Switching off the safety-relevant output signals:

The output signals are switched off electronically in accord-
ance with the criteria of automatic action type B.V.AC.AD.AF.
AG.AH (pursuant to EN 60730-2-5:2015, Section 6.4.3).
Maximum reaction time in the event of a flame failure:

This corresponds to the safety time during operation and
can be parameterized to between 1 and 4 s.

Software class:

Corresponds to software class C which operates in a simi-
lar double-channel architecture with comparison.
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19.2 Interfaces

Electrical wiring

Type of wiring:

Attachment type X to EN 60730-1.
Grounding: via PE wire connection.

Internal voltages are neither SELV nor PELV. Floating con-
tacts meet the requirements for SELV.

19.3 Communication

Safety over EtherCAT® technology (FSoE, FailSafe over Eth-
erCAT) is used for K-SafetyLink communication. Safety over
EtherCAT® is a registered trademark and patented technol-
ogy licensed by Beckhoff Automation GmbH, Germany.

The K-SafetyLink technology complies with SIL 3 in ac-
cordance with EN 61508 and is standardized pursuant to
IEC 61784-3-12 and ETG 5100.

Safety over EtherCAT® uses the fail-safe principle which
means that a safe state is restored in the case of an inactive
signal. In the case of communication errors, all signals are
interpreted as inactive.

Safety-relevant data are transmitted on the basis of the
black channel principle.

All devices connected to the communications system must
meet the requirements for safety extra-low voltage (SELV/
PELV) (EN 60730-1).

The end user must ensure the unique setting and param-
eterization of the SafetyLink address within the Ethernet
network.
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The setting and assignment of the addresses must be veri-
fied before commissioning using the verification procedure
described in the extended documentation.

19.4 SIL and PL

SIL Safety Integrity Level/PL Performance Level
See page 122 (Safety-specific characteristic values for SIL |

bnd PL.
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20 Maintenance
Maintenance

The fail-safe outputs (valve outputs V1, V2, V3 and V4) of the
power module are monitored for correct functioning. 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 E 36), the pow-
er module must be replaced.

Order No. for the power module, see type label:
wgé

The device and user statistics can be displayed using the
engineering tool BCSoft for further diagnostics and trouble-

shooting. The user statistics can be reset using engineering
tool BCSoft.

R e
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21 Legend

Symbol Description

Description

Valve with proof of closure switch

BCU 480 - Edition 03.21 - EN

0] Ready for operation Fan

Al Safety interlocks (limits) —

Control element position check hj_?d Three-point step switch
Conirolled air flow ] Input/Output, safety circuit

u Remote reset TC Tightness control

LDS Safety limits (limits during start-up) Du/2 Half of the inlet pressure

u
lil Gas valve Py Inlet pressure
[E] Airval Py Outlet pressure
= rvaive Vo Test volume
Eﬂﬁ Air/gas ratio control valve In Current consumption of sensor/contactor
ﬁ Piotb L Tightness control opening time
ot ourner v Measurement time during tightness test

[P Main burner tp Tightness control test period (=2 Xt + 2 x ty)
Purge trg Flgr‘ne proving period

External air valve control tvp Minimum pause time

; ; taL Over-run time

@1 Flame signal, pilot burner fon Safety time on start-up

@2 Flame signal, main burner tsg Safety time during operation
(B4 |Operating signal, pilot burner vz Pre—lgnltlonltlme

tpy Pre-purge time

(>, | Operating signal, main burner trr Controller enable signal delay time
045 | Faultsignal
Start 1 Start-up signal, pilot burner (burner 1)
Start 2 Start-up signal, main burner (burner 2)

Input for high temperature operation

Pressure switch for tightness control (TC)

Pressure switch for maximum pressure

Pressure switch for minimum pressure

Differential pressure switch

% Actuator with butterfly valve
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22 Glossary

22.1 Waiting time tyy,

In standby, the waiting time tyy starts to elapse in the back-
ground. During this time, a self-test is conducted to detect
errors in internal and external circuit components. The
burner will not be started during the waiting time. Any burn-
er start will be delayed by the BCU 480 until the waiting
time has elapsed

22.2 Safety time on start-up tgaq

This refers to the period of time between switching on and
switching off of the gas valve, when no flame signal is de-
tected. The safety time on start-up tgaq is the minimum op-
erating time of the burner 1 and burner control unit.

22.3 Safety time on start-up tgao

This refers to the period of time between switching on and
switching off of the gas valve, when no flame signal is de-
tected. The safety time on start-up tgao is the minimum op-
erating time of the burner 2 and burner control unit.

22.4 Ignition time t»

If no malfunction is detected during the waiting time ty,, the
ignition time t; then starts to elapse. Voltage is supplied

to the pilot gas valve and the ignition transformer and the
burner is ignited. The duration of the ignition time is either 1,
2, 3 or 6 s (depending on safety time tgaq selected).
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22.5 Safety time during operation tgg
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In the event of a flame failure during operation or an inter-
ruption of the safety current inputs, the fuel supply is inter-
rupted within the safety time tgg.

The default safety time during operation tgg in accordance
with EN 298 is 1 s. Under EN 746-2, the safety time of the
installation during operation (including closing time of the
valves) must not exceed 3 s. Note the requirements of the
standards! Under NFPA 86, section 8.10.3% the maximum
flame failure response time shall be < 4 s.

22.6 Safety interlocks (Limits)

The limiters in the safety interlock (linking of all the relevant
safety control and switching equipment for the use of the
application, e.g. safety temperature limiter, minimum/maxi-
mum gas pressure) must isolate input ( [Al) from the voltage

supply.
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22.7 Safety shut-down

The burner control unit performs a safety shut-down imme-
diately after receiving a signal from a safety device or after a
fault is detected (e.g. flame or air pressure failure). The safe-
ty shut-down prevents operation of the burner by closing
the fuel shut-off valves and deactivating the ignition device.

For this, the BCU disconnects the gas valves and the igni-
tion transformer from the electrical power supply. The oper-
ation signalling contact and the controller enable signal are
deactivated. The fault signalling contact remains open. The
display blinks and displays the current program step.

After a safety shut-down, the BCU can restart automatically.

22.8 Safety shut-down with subsequent
lock-out (fault lock-out)

A fault lock-out is a safety shut-down with subsequent lock-
out. The system can only be restarted following manual re-
set. The protective system cannot be reset by mains failure.

In the event of a fault lock-out of the BCU, the fault sig-
nalling contact closes, the display blinks and shows the
current program step. The gas valves are disconnected
from the electrical power supply. The fault signalling contact
opens if the mains voltage fails.

In order to restart, the BCU can only be reset manually us-
ing the button on the front panel or the remote reset input
(terminal 2).

22.9 Warning signal

The BCU reacts to operating faults, e.g. in the case of per-
manent remote resets, with a warning signal. The display

BCU 480 - Edition 03.21 - EN

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.

22.10 Timeout

For some process faults, a timeout phase elapses before
the BCU reacts to the fault. The phase starts as soon as

the BCU 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 pro-
cess continues as before.

22.11 Air actuator

The air actuator can be used

e for cooling,

e for purging,

¢ 1o control the burner capacity in ON/OFF mode and in

High/Low mode when using a pneumatic air/gas ratio
control system.
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22.12 Safe failure fraction SFF

Fraction of safe failures related to all failures, which are as-
sumed to appear
see EN 13611/A2

22.13 Diagnostic coverage DC

Measure of the effectiveness of diagnostics, which may be
determined as the ratio between the failure rate of detected
dangerous failures and the failure rate of total dangerous
failures

NOTE: Diagnostic coverage can exist for the whole or parts
of a safety-related system. For example, diagnostic cover-
age could exist for sensors and/or logic system and/or final
elements. Unit: %

see EN ISO 13849-1

22.14 Operating mode

IEC 61508 describes two modes of operation for safety
functions. These are low demand mode and high demand
or continuous mode.

In low demand mode, the frequency of demands for oper-
ation made on a safety-related system is not greater than
one per year and is not greater than twice the proof-test
frequency. In high demand mode or continuous mode, the
frequency of demands for operation made on a safety-relat-
ed system is greater than one per year or greater than twice
the proof-test frequency.

See also IEC 61508-4
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22.15 Probability of dangerous failure PFHp

Value describing the likelihood of dangerous failure per
hour of a component for high demand mode or continuous
mode. Unit: 1/h

see EN 13611/A2

22.16 Mean time to dangerous failure MTTF4

Expectation of the mean time to dangerous failure
see EN ISO 13849-1:2008
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For more information

The Honeywell Thermal Solutions family of products includes Honeywell
Combustion Safety, Eclipse, Exothermics, Hauck, Kromschréder and
Maxon. To learn more about our products, visit ThermalSolutions.honey-

well.com or contact your Honeywell Sales Engineer.
Elster GmbH

Strotheweg 1, D-49504 Lotte
T +49 541 1214-0
hts.lotte@honeywell.com
www.kromschroeder.com
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