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1 Application

The burner control units PFU 780 control, ignite ‘@nd monitor
gas burners for intermittent or continuous operatien. As a
result of their fully electronic design they redet quickly to varis
ous process requirements and are thérefore also suitablé for
frequent cycling operation.

The PFU 780 can be used for ifidustrial burners ofiunlimited
capacity which are ignitedsby pilot burners. Rilot'and main
burners are controlled and tonitored independently. This
reduces the main burnerstart-up time. Thewpilot burner can
burn permanently or be switched off{Ih&main burners may
be modulating or stage-controlled.

On industrial furnaces, the PFU 780 reduces the load on the
central furnace control by taking over tasks that only relate
to the burner, for example it ensures that the burner always
ignites in a safe condition after it has been restarted.

The burner control unit is used for burners with mechanical
combustion air supply where the fan is controlled by a separate
logic and for atmospheric burners.

PFU 780 - Edition 05.08

Module subrack
BGT for instance
serves to accom-
modate several
function units. It
is provided with
a backplane with
screw terminals
for simple, reliable
wiring.
The @if valve control on the PFU 780L assists the furnace control
far'cooling, purging and capacity control tasks.

The'program status, the unit parameters and the level of the
flame signal can be read directly from the unit. Pilot and main
burners can be controlled manually for commissioning and
diagnostic purposes.

If the local requirements on the burner control units change,
the PC software BCSoft can be adjusted to the unit parameters
of the application by using the optical interface.

To support service personnel, BCSoft offers a convenient visu-
alisation system of the input and output signals and the error
history.



Application

Bogie hearth forging furnace Intermittent shu ¢ Walking beam furnace
in the metallurgical industry in the cerami us e with overhead firing
0 ’
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Application

L1, N, PE

SPS
PLC
CPE

PFU780 [

pME b2 B
10a

26e 30e
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1.1 Examples of application

141 Stage-controlled main burner
Wi alternating pilot burner
Conirol: Main burner ON/OFF.

The main burner can be started with
reduced capacity after the operating
signdl from the pilot burner has been
detected. The pilot burner is switched
offlautomatically after the main burner
has started up. When the main burner is
switched off, the pilot burner automati-
cally switches on again.

A UV sensor monitors the flame signal
from pilot and main burners. UV sensor
UVD 1is used for continuous operation,
UV sensor UVS for intermittent opera-
tion.

i



Application > Examples of application

L1, N, PE
SPS
PLC
CPE
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1.1.2 Stage-controlled main burner
with permanent pilot burner
€ontrol: Main burner ON/OFF.

. “Jhe main burner can be started with

reduced capacity after the operating
signal from the pilot burner has been
detected. Pilot and main burners can
be, operated simultaneously. Both are
ionisgtion-controlled independently.

KProder



Application > Examples of application 8

1.1.3 Modulating-controlled burner
Control: Main burner continuous

NP The,butterfly valve for air BV is moved
to ignition position in order to start the
main burner. The main burner can be
started at low-fire rate after the operat-
ing signal from the pilot burner has been

bl & @ 07 [z dete€ted»The control system controls the
——— —— burner capacity via the butterfly valve for
PFU 780 — @irBV after the operating state has been

signalled. Pilot and main burners can be
operated simultaneously.

B
[A
18e 16C 28c [26a |18a
3
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Application > Examples of application

PFU 780..0
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26a

STW >750 °C
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1.1.4 PFU 780..D:

High temperature equipment

The flame is controlled indirectly on the
bdsis.of the temperature. During the
starf-up process, as long as the wall
temperature is below auto ignition tem-
perature the flame must be controlled by
conyénfienal methods. When the work-
ing‘temperature has exceeded 750°C,
the safety temperature monitor (STW)
takes over the indirect flame control.

P der



10

2 Certification

The PFU complies with the requirements of the following direc-

c € tives and standard

— Machinery Direttiv /42/EC)
- Low Voltage'Diregtive (2006/95/EC)
— Electrom ic Compatibility Directive (2004/108/EC)

0

p rsuonb as Appliances Directive is cur-

APPROVED rently.

‘
PFU.Tis @kproved.
St actory Mutual Research Class 1997.

SE for applications pursuant to NFPA 86.

P der
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3 Function
=2 o
nw, 5 - [ ] PFU780 | 3.1 Connection diggram

FLolsk v e SN Forcableselect& ng, see “Project planning infor{
| —

sz 3.1.1PFU 7
For the_expl of sw, see “[egend".

O
I ¢)
O 0‘~’
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Function > Connection diagram

3.1.2 PFU 780..K2
o) 1 [soe IZ PFU 780"K|2 N As a replacement unit for burner control unit PFU 798.

\»ﬁe-_lgq_. For the explanation bols, see “[egend’.
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Function

| Switch on PFU 780

v

Reset

In the event of fault signal:

g —

Y

[  safety interlocks (Limits)

v
o |

Start-up position/standby

v

If parameter P15 = 1:
flame simulation check

v

Pilot burner start-up
with 91 signal

v

Wait until
waiting time tyy
has elapsed

Y

If parameter P15 = Q:
Flame simulation check

Safety time o
running (P22),
ignition in process,
V1 opens and min.
combustion time tg

starts to elapse (P20)

Y

If no flame detected:
next start-up attempt (P10)
or fault lock-out

!
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PFU 780

If the air valve control is used,
the unit offers the following
additional functions:

In start-up position, fF
can be opened for coo
(disp/ay RL).

fer 3l
ed wheth valve
be activated ly dur-
> tart-up (

The air valve can be set to open
together with V1 (display [B2)) via
parameter 30.

13

3.2 PFU 780 program sequence

Nermal start-up
If ah “old” fault is still being signalled
aftergSwitching on, it will be necessary
to reset this first.

The safety interlocks (ferminal 26e) must
be closed and the burner control unit
mUst be switched on.

The' PFU 780 conducts a self-test when
in the start-up position (the burner is
switched off). If it does not determine a
malfunction of the internal electronic cir-
cuitry or of the flame sensors, the burner
can be started. The pilot burner start-up
is activated via the signal input “Start-
up signal 91" (terminal 10e). Once the
start-up signal 81 has been applied, the
PFU 780 opens valve V1 and ignites the
burner. The ignition time t; is constant. If
aflame is detected during the safety time
tsa1, the flame proving period tes; starts
after the safety time tsp; has elapsed.

If the pilot burner has been started suc-
cessfully and its flame has stabilised, the
burner control unit issues the Enable
signal for main burner operation. The
operation signalling contact for the pilot
burner (ferminals 2c¢/4c) closes.

i



Function > PFU 780 program sequence

v

Flame proving period tgs)
running (P23)

v

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

v

Operating signal
Pilot burner closes

Y

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

T

Main burner start-up
with 92 signal

Y

Wait until
min. burner pause fime tgp
has elapsed (P21)

v

If parameter P15 =0:
Flame simulafion check

.

Safety time tsa2 running (P24),

V2 opens and
min. combustion time tg
starts to elapse (P20)

v

If no flame detected:
next ston-ur) attempt (P11)
or fault lock-out

v

PFU 780 - Edition 05.08

A

N

The air valve can be set to open
together with V1 (display [B3]) via
parameter 30.

The air valve can be s
fogether with
parameter 3 ‘

a?r_v&l;/é can fo open
ther WI lay [A5]) via

aramerer

&

\ ¥ 4

The air valve can be set to open
with V2 or to be activated ex-
ternally (display [RE]) via param-
eter 30.

14

The PFU coordinates the correct program
run for the pilot and main burners. The
main burner can be started via the sig-

“ndlinput “Start-up signal 92" (terminals

T4a#14c) if required.

Once the start-up signal 92 has been
applied (terminals 14a and 14e), the
PFU*Z80» opens valve V2. The main
burner is ignited by the pilot burner.

[fsd flame is detected during the safety
time fspo, the flame proving period trs,
starts after the safety time tspp has
elapsed. If the main burner has been
started successfully and its flame has
stabilised, the operation signalling con-
tact (ferminals 6a/6e) closes.

Start-up of the pilot burner without
flame signal

If no flame is detected during the safety
time 15, either a fault lock-out occurs
or up to three further start-up attempts
occur. (Parameter 10, “Pilot burner start-
up attempts”).

KProder



Function > PFU 780 program sequence

v A

o Flame proving period [

trs2 running (P25)

v

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

v

o8 Operating signal S

Main burner closes

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

o8 Normal shut-down
via 9 signal for
pilot and main burner.

min. burner pause fime tsp
starts fo elapse (P21)

PFU 780 - Edition 05.08

_______________ ®-- B

15

Behaviour of the pilot burner in the
event of flame failure during operation

L 4 e flame fails during operation, either
with V2 or to be activated exter-

: 2Ll ediate fault lock-out occurs or a
gg.”y Vel el i et i t occurs. This procedure can be

set via the optical interface (parameter
2, “Pilot burner restart’).

The air valve can be set to open

r of the main burner in the
of flame failure during start-up
flame is detected during the safety

activated ex % display [FE) ime tsp,, either a fault lock-out occurs
¢ or up to three further start-up attempts

via paramete
& 0 occur. (Parameter 11, “Main burner stari-
P Q up attempts”).

with the operating. signal*er to be 0

Behaviour of the main burner in the
o event of flame failure during operation
0 If the flame fails during operation, either

an immediate fault lock-out occurs or a
restart occurs. This procedure can be
set via the optical interface (parameter
13, “Main burner restart’).



Function

3.3 Program status and fault messages

During operation, the 7-segment display shows the program
status. In the event of a fault, the PFU halts the program run,
the display blinks and it then displays the cause of the fault.
The burner control unit can be reset using the Reset button
or the remote reset.

Program status

Start-up position/standby

Cooling

Waiting time/Pause time

Safety time on start-up, pilot burner
Flame proving period, pilot burner
Operation, pilot burner

Waiting time, main burner

Safety time on start-up, main burner
Flame proving period, main bum&
Operation, main burner A
Purge

Air valve

High temperature operatfiop** $

)

PFU 780 - Edition 05.08
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n, pilot burner

@/l out flame signal, pilot burner
failure during flame proving period, pilot burner

e failure during operation, pilot burner

Flame simulation, main burner

Start-up without flame signal, main burner

Flame failure during flame proving period, main burner
Flame failure during operation, main burner

Faulty remote reset

Supply voltage too low

Faulty parameterisation
Short-circuit on a valve output



Function > Program status and fault messages

g3
iy
o
=
|

Program status

[N | | %) (] (SR
HEEE

El

** Optionally available.

Fault message (blinking*)
Short-circuit on ignition or valve output

Safety interloc
Permane

t
Time b n twe start-ups is too short
*In Manual mode, two dots will blink on the display in program status 0! — &
4@ N

PFU 780 - Edition 05.08
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4 Parameters
Description

Flame signal, pilot burner

Flame signal, main burner

Program status when the most recent fault occurred
Switch-off threshold, pilot burner

Switch-off threshold, main burner

Start-up attempts, pilot burner

Start-up attempts, main burner

Restart, pilot burner

Restart, main burner

Safety time during operation for Viand V2 g
Flame simulation check in start-up position/standby.
Permanent pilot burner
Minimum combustion time tg
Minimum burner pause time tgp
Pilot burner safety time on start-updsa;
Pilot burner flame proving peri v]
Main burner safety time on start-up tsap
Main burner flame provindlpefiadds, N
Air valve control

Air valve can be activated @xternally omstart-up

o

s NI Y
O

»\
.S

Air valve closed/can be activated in theevent of malfunction

High temperature operation**

PFU 780 - Edition 05.08

Parameter

iiFﬂiﬂEﬂEﬂEﬂ

E=
p

-t

RN

[ﬁ[@mauﬂm@@mmﬁ@ﬁ@
(S

Factory default

Value ‘ge seffing
02 30A
Fonz0 K
x0=x8
W20 uaeN 1A
1-20 pA 1A
14)° 1
194 1
r 401 0
0;1 0
1L2s s
0;1 1
0; 1 1
25s TSA
0-250s 0s
3;5;10s
0-25s 0s
3;5s
0-25s O0s
0;1:2;3 0
0; 1 0
0; 1 1
2;3

18

Adjustable*
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Parameters

Description

Manual mode limited to 5 minutes
UVS check (1 x in 24 hours)

Low fire over run time

Purge

Multi-flame control

Password

*  Adjustable using BCSoft software and a PC opto-adapter

On parameterisation, ensure that the progra ce
started matches the application. Select the par so that
the burner can restart as intended in all oper ases.

4.1 Scanning the parameters
During operation, the 7-segment d&hows the @
Fiafud

. L4
The flame signal and all fol @ meters@PFU can
be scanned one after the o by repeat pressing the
Reset/Information butto ).
In the event of a fault, the PFU halT@rogrom run, the
display blinks and it then displays the cause of the fault in
coded form.

PFU 780 - Edition 05.08

Parameter | Value range

000 —
** Please quote in your order. ' 0
0 = Function inactive .
1 = Function active & *

Factory default
sefting
1

19

Adjustable*



Parameters 20

4.2 Flame control 4.2.4 Switch-off threshold of the flame amplifier
421F ianal. oilot b Parameter 04, pilot burner switch-off threshold
-£.1 Tlame signail, pliot burner Parameter 05, main bUrner switch-off threshold
Parameter 01

Flame signal of the pilot burner, display in pA, measuring The sensitivity at urner control unit still defects a
range: 0 — 30 pA. flame can be tweeh 1 and 20 pA.

499F ianal inb Exomple I of UV control with the UV sensor UVS,
-£.2 Flame signal, main burner The 5|g nerto onitored is influenced by other
Parameter 02

Flame signal of the main burner, display in yA, measuring

range: 0 — 30 UA. ese canbei ented in parameter 04 so that only
g H % of the “own” burner is detected.

4.2.3 Program status when the most recent fault occurred easuredflora&’signal of the system’s “own” burner should

Parameter 03 at lea empirical value) higher than the setf switch-

Program status when the most recent fault occurred off thr

This indicates the program status in which the last er uI

occurred (e.g. the unit indicates that a flame si hos \

been detected with a blinking [51]). 0

In parameter 03, it is now shown which pr osition theo

unit was in when the fault was detec (WO ime '~
standby [B4] ).

Result: A flame simulation w urlng t e W |ng
time or standby.

PFU 780 - Edition 05.08 sz



4.2.5 High temperature operation with PFU..D

Parameter 33

Operation of firing systems at temperatures above 750°C. The
PFU features a safety-relevant DI input (Digital Input). This input
supports the “High temperature operation” function. If firing
systems are operated above 750°C, the system is considered
to be a high femperature equipment (see EN 746-2). Flame con-
trol must be in operation until the furnace wall temperature has
exceeded 750°C. Note the requirements of the Standards!

Flame control can be dispensed with during high temperature
operation to improve the system availability. This means that
no incorrect flame signals, e.g. signals from a UV sensor which
are interpreted as extraneous signals due to reflection®@f UV
radiation, may lead to faults.

When the DI input is activated, the burner contrel unit reverts
to High temperature mode. This means: thé PFU operates
without evaluation of the flame signal. The safety function
of the device-internal flame control system‘is,placed outrof
operation.

In High temperature mode, the gaswalvesiare opened Without
flame control.

The precondition for high femperdture operation’is that an
external flame safeguard ensures the presence of the flame
in fail-safe manner indirectly via the femperature. For this
purpose, we recommend a safety temperature monitor with
twin thermocouple (DIN 3440). Sensor discontinuity, sensor
short-circuit, failure of a component or mains failure must set
the installation to a safe state.

PFU 780 - Edition 05.08

The voltage may be applied to the Dl input (terminal 22a) so
as to activate High temperature mode only when the tem-
perature at the furnace wall has exceeded 750°C. The PFU
starts the burner aswustal, without monitoring the presence
of the flame.

~ b N
0 @ 30 M o o1 =@ 68

—w»60-6e
»2e-4e OI4

t

tesy

If the temperature in the furnace chamber drops below 750°C,
the DI input must be disconnected from the electrical power
supply and the furnace must be operated with the internal
flame control system.




The PFU then responds, depending on setting:
Parameter 33 =1

Parameter 33 = 2

o8 0102 g M 06 01 8 68
oA cLoe 3 M o6 o1 08 68 v s — ‘ Soehd
‘ «30a & «i0c @
; ‘ «26e » 28c b
<«10e [¥1 «22a
»28c b - »16c &V
«22q —— i : — 260 D]
— »16C VI | | =———————2¢4c
— I <« 260 M1 N <«l4a ©2
; [ | I » 2c-4c - = —————————— 18e &2
= ‘ —<14a — ‘ —@18a M2
‘ : —18e &V2 > 6a-6e
= — ————«l8a A? »2¢-4e O7h
P —w 60-6e = L »20-4a &
| »2e-de 04 [ ] I I ] ] >
— »20-4a & > kt_'kt_" t
1 I I I I I > tesy sa2 - rs2
"EA <T>| <T—>| |<t—>|<1—>|
z Fs1 a2 Trs2 Yo
< > 'V
e e Xe

When High temperature mode is ended, the PFU switches off
thexburner and restarts with flame simulation check (recom-
mended in the case of UV control with UVS).

If the flame fails during high temperature operation;, the ready
contact opens for the duration of the flam@&ifailure (FA).

When High temperature mode is ended, the PR switches off {
the burner and restarts with flamefsimulation check frecom-
mended in the case of UV confrolfwith UVS).

PFU 780 - Edition 05.08 skéﬂ



Parameter 33 =3

o8 o8 &8

‘ « 300 0

-« 26e

<« 10e [
» 28c B4
<« 220

» 16C &V
« 260 A1

» 2c-4c
<« 14a ©2
» 18e V2
«l8a A2
» 60-6e 2>
» 2e-4e Ok

t

~d

When High temperature mode is ended, the burner reniains
in operation and the PFU performs flame control again
(recommended in the case of ionisation control orUV; cantrol
with UVD).

If no flame signal is present when High temperature mode
is ended, the burner control unit performsia fault lock-out,
regardless of parameter 33.

Fault, pilot burner

» 6a-6e
» 2e-4e OTh

t

PFU 780 - Edition 05.08

Fault, main burner

08 o8 &8

——f <« 300 b
-« 26e
« 10e [1
» 28c [
- 220
» 16C &V
<« 260 A1
» 2c-4c >
<« 140 ©2
» 18e &V2
<« 180 A2
» 6a-6e
—————————————& 2¢e-4e 074

N\ i

Parameter 33 =4

§§‘

P
o8 08 &8

<« 300 b

- 26e

<« 10e [@1

» 28c [y

<« 22a

» 16C &V1

<« 260 A1

» 2c-4c >
<« 140 B2

» 18e &V2

<« 18a M2

» 6a-6e 2>
» 2e-4e Oh
» 20-4a &

t

If the flame fails during high temperature operation, the ready
contact is opened for the duration of the flame failure.

When High temperature mode is ended, the burner remains
in operation and the PFU performs flame control again
{[recommended in the case of ionisation control or UV control
with UVD).



Parameters > Flame control

4.2.6 UVS check
Parameter 35
An automatic restart of the burner control unit can be activated

every 24 hours via this parameter. The time starts each time
the start-up signal (9) is applied.
Parameter 35 = 0: Unlimited burner operation. &
Parameter 35 = 1: An automatic restart is activated once every v
24 hours. &
It must be ensured in this case that the program sequence o
started matches the application. This parameter may be set O' 0

¢

in this way only if the burner can restart as intended in
operating phases. & z*

R™.J
0&\390
W

PFU 780 - Edition 05.08
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Parameters

4.3 Pilot and main burner monitoring

Burner control unit PFU 780 for pilot and main burner combi-
nation of unlimited capacity.

Pilot burner: single-stage-controlled.
Main burner: modulating or stage-controlled.

The burner control unit PFU 780 has separate start-up signal
inputs for the pilot burner (terminal 10e} and the main burner
(terminal 14a). The burner control unit coordinates the pro-
gram run (the interplay) of both burners. If required, the main
burner can be started once the pilot burner has reached its
operating position. Benefit: The time for starting up the main
burner can be reduced as low as its safety time. By using two
flame ampilifiers, the pilot and main burners can be monitored
separately.

The PFU 780 can also be used on indirectly ignited surface
burners with end point monitoring.

Three different operating modes aré poessible:
Permanent pilot burner
a »
02-04 06-08 @090, 0608 M
= : e

For applications which require a high system availability or
where a continuously burning flame is necessary. The pilot
burner is ignited once and remains constantly in operation.
The main burner is controlled separately.

PFU 780 - Edition 05.08
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Intermittent pilot burner

Oe-0H 0608, 00 D2-DHO6-0B 00 BB
1 —— : : (]
= ¥ >
“a ] | e—
t

Pilot and md@imburners are controlled with one start-up signal
(terminals 10edand 14a in parallel). The main burner starts
automatically after the operating signal from the pilot burner
has been detected. @peration is terminated simultaneously
for both burners.

Intgrruptedgpilot Qurner

‘ -0 ‘35-08 ‘UE'-G"A' ‘35-38 ‘ &8
‘ ‘ ‘ ‘ —[61]
\ L 1 L 1 2‘

The pilot burner is switched off during the main burner safety
time tsp0. This type of flame control is required if no distinc-
tion can be made between the flame signals of the pilot and
main burners (e.g. if both burners can be monitored with a
single UV sensor). If the start-up signal for the pilot burner is
applied continually, the pilot burner restarts immediately after
the main burner has been switched off.

P der



Parameters > Pilot and main burner monitoring

4.3.1 Permanent pilot burner

o0 o2

A ™M % o 8 | 88

:|“ ' o
— : ———— 260 A\

——w» 6a-6e

>

Pt > t
tz tesi tsnz tks2

A A

tsan «

PFU 780
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Parameter 16 =1
Operating mode: Per
In the “Permanent

nent pilot burner

urner” operating mode, the pilot
ion until its start-up signal drops.

burner remains i
If this parome&ﬁ ated (P16 = 1), both flames are con-
trolled indw in the case of pilot and main burner
monitofiRg. &
ew ode;& tent pilot burner

-up as in th stration “Permanent pilot burner” with

ifferen ifig that the start-up signal for pilot and main
urners i% ied synchronously and that immediately after

ving period tgs;, the main burner is started.
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Parameters > Pilot and main burner monitoring

4.3.2 Interrupted pilot burner

i
L

02 ;3 M0 07

:‘

——w 60-6e
» 2e-4e OIh

ts2

7 S Y
N
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Parameter 16 =0
Operating mode: Interrupted pilot burner

If parameter 16 = 0 ilot burner is switched off once the
. In this setting, the flame signal
inals 18a or 26a.

safety time tspp
can be conne t
The pilot b is switched off after the main burner safety
time t ed. &
N

e
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4.4 Behaviour in start-up position/standby

4.4.1 Flame simulation check in start-up position/standby
Parameter 15
This defines the instant for the flame simulation check.

o0 o0 88
——— @300
- 26e
<« 10e
» 28c (s
[t - 260 A
» 16Cc &V1
» 18e &ZV2
» 2c-4c> (

——w 2e-4e 04
™ Ty . t &

If the PFU notices an extraneous signal during thedlame§imu-
lation check, it starts the flame simulation delay fimet,y, (25 s).
If the extraneous signal is discontinued during, this period,
the burner can start up. Otherwise, a faulfllock-out occurs!
[{]blinks on the display if an extrané6us signal is detected
by the pilot burner and blinks §f amextraneous signal is
detected by the main burner.

Parameter 15 = 0: The flamesimulation'check is genducted after
applying the start-up signal 8) during the waiting time tyy.
Parameter 15 = 1: The flame simulation ¢heck is conducted
provided no start-up signal (8) is applied(during the so-called
start-up position/standby). This allows fast start-up of the
burner since there is no waiting time ty,.

The burner must have been switched off for at least 4 s before

start-up in order for the flame simulation check to be con-
ducted correctly.

PFU 780 - Edition 05.08

Flame simulation check depending on parameter 16 (Pilof]
burner operating modd):

Parameter 15 = 1, Parameter 16 = 1
o By .

0o 42 a6 88
— : o1

= ‘ V1
02

1 £V2
P AN t

Parameter/15 = 0, Parameter 16 = 1

V D T 88
) Fg o o]

V1

<& =
= = &
h“ twi twa

Parameter 15 = 1, Parameter 16 = 0

)\ 4l o o o g8
) ‘ 1
""" ——————— V1
e Y
oo ———————8\V?2

>

t
Parameter 15 = 0, Parameter 16 = 0

oooot o 05 06 g8
: o1
1 V1
2
V2
< < t
twi twz
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4.4.2 Minimum burner pause time tgp
Parameter 21
Programmable time between 0 and 250 s.

08 04,0506 51 o8

L]

—»28-29 (
»18-19 o7h

t «
tsaz

Top e > frs2
- V'S

An immediate restart of the main burner after agiormal shut-
down, a start-up attempt, restart, cooling or‘purging is pre-
vented by the pause time. The pause timeSiarts when the air,
valve is switched off. If a start-up signaht92) isiapplied before
expiry of this time, the start-up is delayed until the end-of the
pause time.

After the pause time, the burneriis started if the stari=up signal
(9) is applied.

The minimum burner pause fime tzp servésido adapt the pro-
gram sequence to the requirements ofthe application.

PFU 780 - Edition 05.08

The time should be set such that the system can be moved to
ignition position, i.e. butterfly valves can be closed and, pos-
sibly, gas can be flared off, before a restart occurs.

See examples ofapplication ptage-controlled main burnef
with alternating/pilet burner and Stage-controlled main burner
with permanent pilohburnet.

The pause time hds an effeet on the behaviour of the main
burner onlyaBackgroundyThe,pilot burner is only used in single-
stage‘operation.




Parameters

4.5 Behaviour during start-up

4.5.1 Safety time on start-up tgp

Pilot burner
Parameter 22

00 62 Mmoo 88
1 ‘ 1 <« 3000
- 26e
— T b b
1 1 » C [
— —— < 260 [
= = » 16C &V
——w» 18e &V2
——w» 2c-4c >
» 2e-4e 04

5 't

tz tes
tsar

Main burner
Parameter 24

Go o

.08

30

68

<« 300 b

<« 26e [3

<« 10e

» 28c [/

» 16C &V

<« 260 A1

» 2c-4c B>

< l4a

» 18e &V2

<« 180 A2

——w» 6a-6e

» 2e-4e O7-

frso

W on start-up tsay for the main burner.
Safety time on start-up tsp; for the pilot burne

eO w\
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Parameters > Behaviour during start-up

4.5.2 Flame proving period tgs

Pilot burner
Parameter 23

i
L

&2

02 M o8

<« 300 O

< 26¢ [4]

< 10e

» 28c B84

<« 260 A1

» 16C &V]

——m 18e &V2
——w» 2c-4cC
» 2e-4e 0k

Main burner
Parameter 25

s
o

02

™~ t

tes

A

tsar

A

06 07, U ‘
: : 30ad |
= = x 26e

:‘

» 60-6e
» 2e-4e OT-

tz

A

tsar

A 4

tks1

>

t

Programmable time between 0 and 25 s.

This time elapses before the PFU starts the next program step
so as to give the flame time to stabilise.

PFU 780 - Edition 05.08
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4.5.3 Minimum combustion time tg
Parameter 20
Programmable time f@'maximum 25 s during which the main
burner remains ingoper@tion. In the case of brief activation of
the start-up sign@hinputt92) (e.g. with a pulse), the combustion
time tg is starfed, and the main burner remains in operation
for at least this perjod.

w AN

o 05 01 88

N : <« 300 b

— : <« 26e (4]
' ————— <« 10e @1

A
Y
s

Q » 2e—4e O=7h
o~
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Parameters > Behaviour during start-up

4.5.4 Burner start-up attempts

Pilot burner

Parameter 10

This indicates the number of possible start-up attempts of
the burner.

In accordance with EN 746-2, three start-ups are permitted in
specific cases in the event of flame failure during start-up, if
the safety of the installation is not impaired. Note the require-
ments of the Standards!

If no flame is detected during start-up, either a fault lock-out
is performed or further start-up attempts in accordance with
EN 746-2 occur.

Pursuant to NFPA 86, only one start-up attempt is permitted in
the event of flame failure during start-up. For units™@pproved
by FM Approval (see type label), it is only possiblefto select
one start-up attempt.

1 start-up attempt
Parameter 10 =1

oo o2

If no flame forms during start-up, a fault lock-out is performed
after expiry of time ts5. The display blinks and shows the cause
of the fault.

PFU 780 - Edition 05.08
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2 or 3 start-up attempts
Parameter 10 = 2, 3

&
oo o2 88

<« 300 b
- 26e

a = — < 10e @1
» 28c b4
<« 26a f)

S » 16Cc &V1

= 18e &\V2
= 2c-4c>
» 2e-4e 074
N l Ll 4
y 2 '
le——
\ ) SAT tsar

IF'several startsup attempts are set and if the PFU detects a
flame failufe’during start-up, it closes valve V1 after the safety
time ts5; Ras expired and attempts to start up again. After the
last programmed start-up attempt has been completed, the
burrer control unit conducts a fault lock-out. The display blinks
and shows the cause of the fault.

i



Main burner
Parameter 11
This indicates the number of possible start-up attempts of the
main burner.

In accordance with EN 746-2, three start-ups are permitted in

specific cases in the event of flame failure during start-up, if
the safety of the installation is not impaired. Note the require-
ments of the Standards! If no flame is detected during start-up,
either a fault lock-out is performed or further start-up attempts

in accordance with EN 746-2 occur.

Pursuant to NFPA 86, only one start-up attempt is permitted in
the event of flame failure during start-up. For units approved
by FM Approval (see type label), it is only possible to Select
one start-up attempt.

1 start-up attempt
Parameter 11 =1

o0 G b3 M 06 ’
: : : : !l 4-3 !
S - 26e
LN «l 2
»>
g r —
I . . — = = ﬁm
—m —4(:
B =i
» 18e ;a.vz
«l8a A2
» 60-b6e[Z>
B ——) 2e—4ePﬂH
&z | et tsaz !
tsan

If no flame forms during the start-up of the main burner, a
faultlock-out is performed after expiry of time tsp,. The display
blinks and shows the cause of the fault.

PFU 780 - Edition 05.08

2 or 3 start-up attempts
Parameter 11=2, 3

00 O 03 o4 G6 0506 0506 06 86
: : 3 ——— = ] <« 30a
_— — = — = : <« 26e I
N 2l
| i | | | | | » C B84
:! = —,— = — — » 16C &V
[ - : : = <« 26a M1
e = » 2c-4c &>
o — <« l4a
- i » 18e &V2
<« 18a A2
» 60-6e
———w> 2e-4e O
’ 1z 1F51’ tsaz W tsnp W tsp !
Sy

If sevieral, start-up attempts are set and if the PFU does not
detect'@ flame signal during start-up, it closes valve V2 after
thexsafety time tsao has expired and attempts to start up again.
After the last programmed start-up attempt has been com-
pleted, the burner control unit conducts a fault lock-out. The
display blinks and shows the cause of the fault.
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4.6 Behaviour during operation

4.6.1 Safety time during operation tsg for pilot and main
burners

Parameter 14

This indicates the safety time during operation tsg for valves V1
and V2. The default in accordance with EN 298 is 1s. The PFU
has also the available option of a safety time during operation
tsg of 2 s. Prolonging the time increases the installation avail-
ability in the case of brief-duration signal fades (e.g. fades of

of the installation during operation (including closing fime
the valves) may not exceed 3 seconds (note the require S
of the Standards).

Immedijgte
Par
Pilot
the flame signal). In accordance with EN 746-2, the safety tim(30' (7 0
e

QO
O
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4.6.2 Fault lock-out or restart, pilot burner

Parameter 12
This parameter determines whether the PFU starts a one-off

restart or perfor i iate fault lock-out for the burner
after an install fa ch as a flame failure or failure of
air flow (see,also Project planning information).

k—ou@ving flame failure
0:
ault IocI@.

-
: -
-
» 28c [g4
<« 260 A1
g » 16Cc &V1

tp

After a fault lock-out, the burner control unit can be reset,
either with the button on the front panel or using an external
button. Several burner control units can be reset in parallel
using the external button.

The PFU cannot be reset by mains failure. The fault signalling
contact does, however, open as soon as the mains voltage
fails.

See also parameter 32, Behaviour of the air valve in the event
of a fault lock-out.




Parameters > Behaviour during operation > Fault lock-out or restart, pilot burner

Restart following flame failure
Parameter 12 = 1:

Restart following flame failure.
1
‘ 53 M 6

2
1=
a3

< N

» 2e-4eny ' 0
> [« > < “t
itz t, sy O Q ' .
tw tsar 1 e

If the PFU detects a flame failure after a minimu lﬁng \Q
time of 2 s, the valves are closed and the opergti nalling
contact is opened within time tsp.

The burner control unit now attempts to r he bur
once. If the burner does not functio fault lock-out

A

The display blinks and shows the f the fault.
In accordance with EN 746- art may b nducted
only if the safety of the ins ot imp estart is

recommended for burn occasion lay unstable

behaviour during operati @
The precondition for a restart is that ation of the restart

allows the burner to restart as intended (in all operating
phases). In this case, it must be ensured that the program
sequence started by the PFU matches the application.

PFU 780 - Edition 05.08
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Parameters > Behaviour during operation

4.6.3 Fault lock-out or restart, main burner

This parameter determines whether the PFU starts a one-off
restart or performs an immediate fault lock-out for the main
burner after a flame failure (see also Project planning infor-
mation).

Immediate fault lock-out following flame failure
Parameter 13 = 0:

Main burner fault lock-out

=4

09 39 a8

:‘

>l e

tsg

After a flame failure, the burng
lock-out within the safety fime
volves disconnecting t
ignition transformer. Th ct closes, the

ram status (see

PFU 780 - Edition 05.08
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After a fault lock-out, the burner control unit can be reset,
either with the button on the front panel or using an external
button. Several burnef control units can be reset in parallel
using the extern

The PFU cann
contact doe

mains failure. The fault signalling
r, open as soon as the mains voltage

valve in the event of a faull

P der



Restart following flame failure
Parameter 13 = 1:
Restart following flame failure.

CIx)
o8 0506 o7 o8 &8

= : : <« 3000
-« 26e
<« 10e @1
» 28c (4
» 16C &V1
<« 260 M1

<< = m— t
)

(i tsaz

» 0 Y 4
twe o

If the PFU detects a flame failure after a miinimum operating
time of 2 s, valve V2 is closed and the operation signalling
contact is opened within time tsp.

The burner control unit now attempis,fo resiart the main‘burner
once. If the burner does not function, a fault lock=out‘occurs.
The display blinks and shows,thexeause of thé fault.

In accordance with EN 746-2, a restart¢nay, be conducted
only if the safety of the installation is notimpaired. Restart is
recommended for burners which occasionally display unstable
behaviour during operation.

The precondition for a restart is that activation of the restart
allows the burner to restart as intended (in all operating
phases). In this case, it must be ensured that the program
sequence started by the PFU matches the application.

PFU 780 - Edition 05.08



4.7 Air valve control PFU..L
Parameter 30, Behaviour of the air valve during operation
Parameter 31, Behaviour of the air valve during start-up

Parameter 32, Behaviour of the air valve in the event of a
fault lock-out

The PFU..L features an adjustable air valve control. The display

shows that purging is currently being carried out with [PL].

[F_Jindicates that the air valve is being activated for cooling
or heating.

The PFU..L supports the following functions:

— Purge

— Cooling in start-up position/standby

— Switching of the burner between low and high burnerout-
put during operation via the air valve

— To start up the burner as intended, external dgetivation of
the air valve can be blocked during starf=bp (prevents
synchronisation problems betweentthe PFU‘@nd the,cen-
tral control system)

— Controlling the air valve so thatit

— opens with valve V1,

- opens with valve V2,

- opens once the main burnerhas reached'its operating
position

- Low fire over run time txy after a normal shut-down

PFU 780 - Edition 05.08

4.7.1 Purge
Parameter 42 = 0: The air valve is closed when voltage is
applied to terminal 30€.

Parameter 42 = JoThe airwalve is opened when voltage is
applied to termginal 30e.

In the case@fhmultiple burner applications, burners with me-
chanical combustion air supply are used. The air for combus-
tion @nd pre-purge is supplied by a central fan controlled by
a sepdrate logic. Thisflogie determines the purging time.

The PFU. L suppofts centrally-controlled pre-purge or post-
purge. The PFU. L isfinformed that purging is currently being
performed by input 30e. It then opens the air valve, regard-
less of théstatus of the other inputs (purging has priority). The
displaly thdicates [P

PEUW80..K2: For purging, the safety interlock (limits) must
acfivate input 26e and input 30e of the PFU.

7, 7.2 Cooling in start-up position/standby

The air valve can be activated externally via input 10a for cool-
ing in the start-up position. During activation of the air valve
the display shows [AL], indicating that cooling is currently
being carried out.

4.7.3 Burner start
Parameters 30 and 31 determine the behaviour of the air valve
during burner start.
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Parameters > Air valve control PFU..L

4.7.4 Air valve opens in the case of external activation (not
during start-up)

n
L

00 ACOD RO 02 03 0 06 A8 &8

P : — <« 30a d
P ‘ ——— < 26e &
<« 10e @1
» 28c [is

: ————w 16C &VI
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: = » 2c-4c >
<« l4a ©2
» 18e &V2
I <« 180 A2
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< 100 EA
——» 22¢ &,
» 2e-4

oo
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Parameter 30 = 0:
The air valve opens if it is activated externally by input 30e.

Parameter 31 =

The air valve re during start-up
even if it is acti olly
These seT'ﬂ U|red on burners on which the gas/air

ratio is atic link and which also need
to b S low flre Two -stage-controlled burners.
InThi ase, activatio olrvolve during burner start via

ted.
s switchover between low fire and high

iRpuiloa must b
@nalco trel a
durin % on.
The Ew;@on be activated externally via input 10a for cool-

in ner in the start-up position/standby.

0



Parameters > Air valve control PFU..L 40

4.7.5 Air valve opens in the case of external activation Parameter 30 = 0:
(even during start-up) The air valve opens if it is activated externally via input 10a.
CoROOOAC A2 A3 AM A6 AT RS 68 Parameter 31 = 1. .
. ‘ — > %ga The air valve can d even during start-up.
L e |A
: 12%e These setting beselected only if the burner can start
— ‘ e an with full air city:
. : ——— < 260 A1 . ) o
‘ T 2c-4c B The air. e e activ xternally via input 10a for cool-
——————<« 140 [&2 ing erin the st position/standby.
i 3 o)
L < |0a
> 60-6e 7> Y 4 0
= = T — <« 100 =4 0
| » 22e fa *.
» 2e-4e O74
> Pm— " « 0
tz
- san

AR
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Parameters > Air valve control PFU..L 41

4.7.6 Air valve opens with valve V2 Parameter 30 = 2:
anRNOn O 03 04 AE A1 A - The air valve opens simultaneously with valve V2.
oy e A M o <« 300 & Application:
' : ———* 26 Single-stage-con in burner is switched ON/OFF via
<« 10e @ ;
— § P > 28c bl the 9 input.
» 16 V] ) , o
- : ——— < 260 A\ The qir valv beactivated externally via input 10a for cool-

» 2¢-4c

n
< l4a ing the burve start-up, position/standby.
——— & 18e &V2
r « 180 A2 &
— 60-6e> o
< 10a '
> 2% & 0
» 2e-4e O 0

PR T L d
i i < >
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o ' Qe
3 &
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Parameters > Air valve control PFU..L

4.7.7 Air valve opens with operating signal

o4 06 o1 A9 88
: ———— @« 300

——w 60-6e2>
<« 100 =4
——w 22e &
» 2e-4e 074

A
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Parameter 30 = 2:

The air valve opens simultaneously with the operating sig-
nal.

Application:

Two-stage-co e burner is switched ON/OFF via
the 9 input

The air valv activated externally via input 10a for cool-
ing t in the st osition/standby.

&V O
- : & *0
L1 PFU 780..L r|© ' 0
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Parameters > Air valve control PFU..L

4.7.8 Low fire over run time txy after a normal shut-down

Re .00 B8

— 300
- 26e
< 10e
» 28c 84
» 16C &Vi
<« 260 M1
» 2c-4c >
<« l4a B2
» 18e &V2
« 18a A2
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» 22¢ f
» 2e-4e 074
— 1

PFU 780..L
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Parameter 36

Settings: 0; 3; 5; 10; 15; 25 or 60 (low fire over run time in
seconds)

This parameter is@pplicableto systems with a pneumatic link
between gas dnduair and On/Off control.

Parameter 36%,0 (low fire over run fime tgy = 0 s):
Withoutdew firé over run, theigas side is closed immediately
owing to the ‘quick-closing‘gas valve in the case of On/Off
controlyThe air sidefcloses more slowly. The air flowing in
during the closing fime increases the O, content in the com-
bustion champber.

Parameter36.="3; 5; 10; 15; 25 or 60 (low fire over run fime
tkn = 3254107 15, 25 or 60 s):

The qir valve closes slowly after the activation signal has
beenyswitched off. The gas valve remains open for txy. This
means that the burner, after deactivation of the main burner
start-up signal (02), is initially adjusted down to low fire and
then switched off completely.

Using the low fire over run function reduces the O, content in
the furnace atmosphere.

Flame control is still operational. Can be used only in the case
of pneumatic link and On/Off control. It must be ensured that
NO excess gas occurs.

The low fire over run time has an effect on the behaviour of
the main burner only.

Background: The pilot burner is only used in single-stage
operation.

i



Parameters > Air valve control PFU..L

4.7.9 Behaviour of the air valve in the event of a fault lock-
out

Parameter 32:

This determines whether the air valve can be activated in the
case of a fault lock-out.

Parameter 32 = 0: &
The air valve is closed in the event of a fault. It cannot be v

Parameter 32 = 1:

The air valve can be activated externally via input 10a even Y 4
during a fault, e.g. for cooling. O | .

VAR
o"\) s
N

activated externally via terminal 10a. &

PFU 780 - Edition 05.08
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Parameters

4.8 Manual operation
For convenient setting of the burner or analysing faults.

The parameter display is not available in Manual mode.
Manual mode can be accessed only if the unit was not in
Fault state before switching off. The following times/functions
are not active in Manual mode: start-up attempts, restart,
minimum combustion time and cycle lock.

If the Reset/Information button is pressed for 2 s during switch-
on, the PFU reverts to Manual mode. Two dots blink on the
display.

input and the safety interlocks. These are of higher prlorlty an

will be processed first).
moves
s there

Each time after the button is pressed again,
to the next section of the program seque
After approx. 3 s, the flame signal will
the program parameter. Briefly pr

there is flame simulation duri
is displayed immediately.
On units with air valve ¢
closed repeatedly by pre
Manual mode can be terminated b
(On/Off button).

itching off the PFU

PFU 780 - Edition 05.08

the butt
In this operating mode, the burner control unit operates i @ toesToU v
pendently of the status of the inputs (apart from the pre-

45

4.8.1 Manual mode limited to 5 minutes
Parameter 34:

Parameter 34 deter s when Manual mode is terminat-

ed.

Parameter 34

Manual m mned in time. If this function has been
selected, op fthe furnace may be continued manually

tral control system.

in the v c ollure of
Poro
de e mo'ﬂcolly five minutes after the last

ressed. The PFU then moves abruptly
S|T|on/sTondby

i msTeo
g the Reset/I



Parameters

4.9 Password

Parameter 50:

(Four-digit) password saved to protect parameter settings.
To prevent unauthorised changes to parameter settings, a
password is stored in parameter 50. Changes to parameter

settings can only be made once this number has been entered. é

Note the effect of parameter settings on the safe functioning
of your system.

The password set at the factory can be found in the delivery L 4
note supplied. 4 ' .
‘ '& R c@

VAR
o"\) s
W

The password can be changed using BCSoft. &

PFU 780 - Edition 05.08
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tsn=3s,5s0r10s
P\ = Rated heat outpu
Pz = Ignition capacity
The safety time of the burner control unit depends on the burner
type, the burner capacity and the respective application.

5 Selection

5.1 Safety time
Please quote the safety time ts5 when ordering.

EN 746-2

\©)
Ly

DS
/ﬁ

r
—

-

\&
—':/':%

*Pz 0,1xPN, Pzmax=
*Pz 0,33 xPN, P

ESge

PFU 780 - Edition 05.08

PN tsa
<70 kw 5s
> 70 kW* 3s
< 350 kW 10s
> 350 kW** 5s
- |
5
50

<O

60

&)
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inter
active

5.1.1 Calculating the safety time tsa

C Burner with mechanical

combustion o|r
(e Natural drau ith direct ignition
(O Natural dr bu er with pilot burner

er cap 100 kW
0 Saf

10 s

o
N



Selection

5.2 Selection table

Type L T Ut | ke

. |
[ O

* If ‘none”, this specification is omitted.
@ = standard, O = available

D*‘

Order example

4

QS
S

PFU 780 - Edition 05.08
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5.3 Type code
‘ Code Description
L Air valve control
Mains voltage
T 220-240 V~, -15/+10 %, 50/60 Hz

&)

O

110-120 V~, -15/410 %, 50/60 Hz
Digital input

to interrupt flame control
or for continuous operation UVD 1
Compatible with PFU 798

v

ronon fo

one this SiCIf/‘ n is omitted.

P der



6 Project planning information

6.1 Cable selection

Use mains cable suitable for the type of operation and com-
plying with local regulations. Do not route PFU cables in the
same cable duct as frequency converter cables or cables
emitting strong fields.

6.1.1 Ignition cable

Use unscreened high-voltage cable (see “Bccessoried'). Cable
length: max. 5 m, recommended < 1 m. Screw the |gnmon
cable securely into the ignition transformer and run to the
burner by the shortest possible route.

The longer the |gnmon cable, the lower the ignition capac

(with 1 kQ resistor] for ignition electrodes (see ;é‘m ).

Do not lay UV/ionisation cable and ignition le
and lay them as far apart as possible.

length: max. 100 m. Avoid e
Install as far as possible fr
interference from elect

not lay in a metal cond
routed together.

PFU 780 - Edition 05.08
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6.1.3 UV-Leitung

Cable length: max. 100 m. Avoid external electrical interference.
Install as far as possible from mains and ignition cables and
interference fro agnetic sources. If possible, do

not lay inam it. Several UV cables can be routed
together.
6.2 Igpifiorgéle rode
6. 2 e gap
en ele nd burner earth: 2 mm + 0.5 mm.

Y STor egtro
recomm sing 7.5 kV ignition transformers on burners
T 0

wnh star des.



Project planning information

6.3 Minimum combustion time

Even if the start-up signal (0) is applied only briefly, the time
set under parameter 20 elapses before the burner control
unit shuts down the burner or signals a fault. To stabilise the
burner operation, a minimum combustion time can be set
independently of the central control system. If the start-up
signal (0) drops once the second safety time tsa, has started
to elapse, the burner remains in operation for at least time ta.
The minimum combustion time tg starts to elapse following
controller enable. If the start-up signal drops before the second
safety time tsao, €.9. during pre-purge, the control unit reverts
directly to standby and the burner is not ignited.

The signal inputs for the pilot/main burner start-up signal cans
not be used for a safety shut-down because the unif,controls
the valves until the minimum combustion time has glapsed.

In the case of pilot/main burner monitoring, the minimum
combustion time only has an effect on the behaviour of the
main burner. The minimum combustion time for the pilot burner
is limited to the safety time on start-up (tsas).

Background: The pilot burner is only used in single-stage
operation.

PFU 780 - Edition 05.08
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6.4 Safety interlocks (Limits)

The limiters in the safety interlock (linking of all the relevant
safety control and swifching equipment for the use of the appli-
cation, e.g. safetysémpératyre limiter, minimum and maximum
gas pressure, fighthess control) must isolate terminal 26e from
the voltage@upply. ffithe safety interlock is interrupted, this is
indicated by .ablinking en the display.

If thefsafetyinterlocks fail, an immediate program abort with
switch=eff 0f all outp@tsieccurs (even during the safety fime).
Ifythe’safety interlécks*are operational again or the unit is
switched back on,#he program run is restarted in standby.

0.5 Emergency stop

6.5 1R e event of fire or electric shock

If¢here'is a risk of fire, electric shock or similar, inputs L1, N
and?26e (safety interlocks) of the PFU should be disconnected
from the electrical power supply - this should be reflected in
the wiring on site.

6.5.2 Via the safety interlocks (limits)
The safety interlock turns off the power to input 26e, such as
in the event of air deficiency or similar.

KPS er



Project planning information

6.6 Reset

6.6.1 Parallel reset
Several burner control units can be reset in parallel using the
external button. The PFU cannot be reset by mains failure.

6.6.2 Permanent remote reset

Permanent remote reset gives rise to a malfunction. If a remote
reset signal is permanently applied to terminals 10c/12c,
flashes on the display to indicate a fault.

Reset with a pulse < 1s.

6.6.3 Automatic remote reset (PLC)

In the case of automatic remote reset (PLC), the reset e
duration should not exceed 1second. Check compliance wi

standards

If a fault is acknowledged by remote reset , error
(/5] (Too many remote resets] is displayed, he nonly
be acknowledged with the Reset/Informa on on T
unit.

The burner malfunction must be @d The mol@o
can not be remedied by chon@ method o ion

PFU 780 - Edition 05.08
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6.6.4 Burner start

A furnace start may only be initiated, if it has been ensured
using an appropriat cedure that there is no combustible
mixture in the co rocessing chamber, in the con-
nected areas aust gas system (heat exchanger,

dust collec an be achieved by pre-purge, which
occurs imm efore ignition or within the period speci-
fied i ating instr, S.
In Th f multip r applications, pre-purge is not
after o burner shut-down.
The requi re s of the Standards. For exceptions, see

dards.

Qond start-up attempts
dition for a restart/start-up attempt is that activation

start allows the burner fo restart as intended (in all
ting phases). In this case, it must be ensured that the pro-
ram sequence started by the PFU matches the application.

Note the requirements of the Standards. For exceptions, see
Standards.




Project planning information

6.7 Fault message

The fault signalling contact opens, as soon as the mains volt-
age fails.

6.8 Protecting the pilot burner from overload

To protect the unit against overload by frequent cycling, the
maximum number of start-ups per minute is limited for the
PFU. Excessive cycling triggers a fault message (blinking [53)).
The max. number of start-ups per minute depends on the
safety time tsa:

tsa[s] | Ignition transformer TZI | Max. start-ups/min.
3 5-15/100 6
5 5-15/100 5
10 5-15/100 4 Y 4

Q
o"i &
O

PFU 780 - Edition 05.08
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6.9 Installation
Installation position: a

Install in clean envir
whereby no conden

Cable length between

6.10 Wi 'n?
itable for (@ng only. Do not reverse phase
conduct erent phases of a three-phase cur-

tensuring enclosure IP 54 or higher,
permitted.

U and burner: max. 100 m.

The
andn

stem must installed at the PFU. No voltage may
alve and ignition outputs.

UVS sensor directly to the PFU. Operating the

Co

se@h incorrect polarity or voltage can lead to destruc-
Q e sensor.

G

PFU switched off

The PFU cannot be activated when no mains voltage is applied
or when it is switched off. The fault signalling contact is only
closed when the unit is supplied with voltage and switched
on.

If the unit is switched off, an immediate program abort with
switch-off of all outputs occurs (even during the safety time).
When the unit is switched on, the program run is restarted
in standby.



Project planning information

6.12 Furnace control

Switch on the system to start up the furnace, then release the
burner start via the safety interlocks and afterwards start the
burner control so that the burner control unit may monitor the
burners as intended. To shut down the furnace, first disconnect
the burner control unit from the temperature control (burner
ON signal), then disconnect the safety interlocks and finally
switch off the system.

6.13 Note on EC type-examination

Since EN 298 (1993) does not describe all functions of the PFUJ
the operator is responsible for ensuring that all parametérs
and functions are matched to the respective applicatiof.

6.14 Mains switch

The mains switch in the unit isolates the PFU ongwo poles from
the mains. It does not meet the requirements@f EN'50156-1:2004
(5.2.2 Switch disconnectors) set out in chapter, 54or a deviee
to disconnect the power supply. Althiough the mains‘switch
cannot be used for disconnecting fromithe electrical power
supply in accordance with EN 50156)it does allowthe,burner
to be isolated functionally fream'the central contrel system. This
function is required for manual operation afd,\in the case of
PROFIBUS units, to switch'eff the unit withoUt.eausing BUS er-
rors. Disconnection for electrical maintenance work is to be
implemented with an external switch per unit or group only,
in accordance with Standard “EN 50156".

PFU 780 - Edition 05.08
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6.15 Changing parameters

In certain cases, it may, be necessary to change the default
settings. Using a sep@rate software package and a PC opto-
adapter, it is possiblefto miodify certain parameters on the
PFU, such as theswitch=off threshold of the flame amplifier,
the behavigur.in the event of a flame failure or if the pilot
burner is to'burn‘permanently in the case of pilot and main
burnef manitaring.

The software packagewith PC opto-adapter, as well as
“€hanged parameters”stickers, are available as accesso-
ries\— see section enfitled “Accessoried".

The unit parameters set at the factory are specified in the
delivery notet

Dacument changed parameters in BCSoft using the protocol
functien and enclose the protocol with the plant documenta-
fion:

If a replacement is ordered for a PFU with changed parameters,
refer to the protocol for details.

P er



7 Flame control

7.1 With ionisation sensor

The PFU generates an alternating voltage (230 V AC) between
the sensing electrode and burner earth. The flame rectifies
this voltage. Only the DC signal (depending on the switch-off
threshold for the pilot and main burnerg) is recognised by the
burner control unit as a flame signal.

A flame cannot be simulated. Ignition and monitoring with a
single electrode is possible.

7.2 With UV sensor

A UV tube inside the UV sensor detects the ultraviolet lightief
a flame. It does not respond to sunlight, incandescent bulb
light or infrared radiation emitted by hot workpiéces or red-
hot furnace walls.

In the event of incident UV radiation the @V sensor rectifies
the supplied alternating voltage. As with ionisdfion conirol,
the burner control unit only detectshis DC signal.

When using UV sensors of TypeddViS, theyburner confrel’unit
may be used for intermittent operation only. Thisimedns that
operation must be interrupted afyleast once évery 24 hours.
This can be programmédiusing,parameter, 35.

For further information, seelbrochure UVS.

The burner control unit PFU..U is prepared for UV sensor UVD 1.
This enables continuous operation. For further information, see
Technical Information Bulletin UVD.

PFU 780 - Edition 05.08
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7.3 Via the temperature in high temperature
equipment

High temperature eqéipmient is defined as a thermoprocessing
installation, in which the wall temperature of the combustion
chamber andforithe processing chamber exceeds 750°C.
Burner contfohunit PFU..D features a special “High temperature
operation” function. Duringrsheating up, standard monitoring
methods {ienisation or YVhmust be used for flame control.
When'the working temiperature has exceeded 750°C, indirect
flameg’control can b&taken over by a cenfral monitoring device.
WHhen the DI input (ferminal 22a) is activated, the burner control
unif revertsfo this‘operating mode.

Important:In “High temperature operation”, i.e. with the DI
inputbeing activated, burner control unit PFU..D does not
evaluate the flame signal. The safety function of the burner
control unit's flame control is deactivated during this operat-
ing phase.

AP der



8 Accessories

8.1 High-voltage cable

FZLSi 1/7 up to 180°C,
Order No.: 04250410.

FZLK 1/7 up to 80°C,
Order No.: 04250409.

8.2 BCSoft

Opto-adapter including BCSoft CD&
Order No.: 74960437.
The current software can be

at hitp://www.docuthek
in the DOCUTHEK.

*
rnet site
ed fo register

PFU 780 - Edition 05.08
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8.3 Stickers for labelling

For printing with laser print-
ers, plotters or engraving
machines, 27 x 18 mm or
28 x 17.5 mm.

Colour: silver

d ;lee’rers” stickers

Affix on the connection diagram of
D-49018 Osnal ermany SC'?l%el’
A% eanderte Parameter!
n auf dem Typenschild

the PFU following changes to unit
parameters set at the factory.
ht mehr in vollem Umfang.
Aktuelle Parameter direkt auslesen.

100 pcs,
Order No.: 74921492.

mportant, changed parameters!
The details on the type label are no
longer completely accurate. Read the
current parameters direct from the
unit.

Attention, paramétres modifiés !
Les informations figurant sur la plaque
signalétique ne sont plus valables
dans leur intégralité. Veuillez vous
référer directement aux paramétres
actualisés.

\
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Accessories

8.5 Radio interference suppressed electrode
adapters

Plug cap, 4 mm, interference-suppressed,
Order No. 04115308.

Straight adapter, 4 mm, interference-suppressed,
Order No. 04115307.

Straight adapter, 6 mm, interference-suppressed,
Order No. 04115306.

8.6 Socket connectors

Type Order No.
Socket cpnnector E, 48-pin solder tag 04120148
connection

Socket cpnnector E, 48-pin wire-wrap 0 4]20Q
connection :
O &

PFU 780 - Edition 05.08
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8.7 Module subrack

QV &

dule s WGT S-9U/1 for PFP 700, PFU 780

comprising:

rack, printed-circuit board with rear terminal strip,
-tested, standard documentation, guide rails, without
front plates, screw terminals at the rear.

lots 1-9 for PFU 760/780, slot 10 for PFP 700,
Order No. 84402281.

Module subrack BGT SM-8/1/1 for MPT 700, PFU 780
comprising:

module subrack, printed-circuit board with rear terminal strip,
function-tested, standard documentation, guide rails, without
partial front plates, screw terminals at the rear, single-zone
operation for MPT 700 operating modes 1-4, two-zone opera-
tion for MPT 700 operating modes 1-4, but max. 4 burners
per zone.

Slot 1 for MPT 700, slots 2-9 for PFU 760/780, slot 10 for
PFP 700

Order No. 84402282 (no illustration provided).
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8.8 Power supply PFP 700

For supplying the control inputs of burner control unit PFU or
for supplying the a voltage to relay module PFR 704.
Operating statusdi the front plate. PFP switches off
in the event of putoverload.

Output volt 4 Vioutput rating 14 VA.

Order No. 8 0 &
O
7 O
O s

&

2

PFP 700 :Q

%

PFU 780 - Edition 05.08 Wl
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8.9 Relay module PFR 704

For contact multiplication, e.g. if several air valves are activated
via a single control for pre-purge, or for heating/cool-

ing switchover ingfan MPT. Switching status display
on the front pl

Input volta
110/120. V. A 10%, 5 Hz,
LAC)-15/+109 0 Hz,

max. 2 A, 264V

max. 2 A, 264V

PFU 780 - Edition 05.08 W
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8.10 Flame detector

For flame detection or
PFU, with 4 indepe

ulti-flame control in conjunction with
lame detectors. For intermittent op-
control.

100 m
e amplifiers
and 10 pA
- TpA)
tact rat ‘x. 2A
Mains :110 = 240 V AC, 15/10%, 50/60 Hz.

Fu&' ormation can be found in prochure PF 19°.

o4

1 I I
5 g
max. 2 A, 264V max. 2 A, 264V max 24,268V @ o %

P1-P4: PFF 704

PFU 780 - Edition 05.08 W
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Accessories

1
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8.11 Impulse system MPT 700

With 11 outputs for actiyation of burner control units PFU 780.
The furnace atmosphiere,is circulated thanks to intfermittent

operation, and t nt temperature distribution and
shorter heati pe
furnaces a sureg.

s for all gas-fired heat treatment
Mains volta 240 V AG,+ 10%, 50/60 Hz.
Po tion:
Additi u><|I|c1 e:12-24V DC, £+ 10%, max. 1.1 A.

ohtroller inputs: (4) 20 mA with common earth, floating,
ad impe approx. 225 Q.

Three p mput floating, 12-24 V DC, load impedance

puts E] E3: with common earth, floating, 12-24 V
ad impedance approx. 2.7 kQ.

rder No. 84395050
Further information can be found in

P der
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9 Technical data
Mains voltage:

220/240V AC, -15/+10%, 50/60 Hz,
110/120 V AC, -15/+10%, 50/60 Hz,
for grounded and ungrounded mains.

Power consumption: < 8 VA.

Control inputs:
Input voltage/current:

Pilot burner, main burner, air valve, multi-flame control and

remote reset:

24V DC, £ 10%, <7 mA per input.

Input voltage for safety interlocks, digital input DI and

= mains voltage.

Input voltage of signal inputs:

Rated value
Signal “1
Signal “0”
Frequency
Rated value
Signal “1”
Signal “0”

Inherent current:
Signal "1

PFU 780 - Edition 05.08

110/120 V AC
80-132V 60 6
0-20V
50/60 Hz 50/60 H

G

ry&

«

V
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Output voltage for voltage-related outputs = mains voltage.
Contact rafing

Gas valve V1, V2
Air valve

. 1 Aresistive Max. 1A cos ¢ 0.3

Max. 1A cos @ 0.3

Max. TAcos ¢ 0.3

Max. 250,000,
typically 100,000

utput, but total current for valves
max. 2.5 A.

cycles:

A resistive

Max. 1 A resistive
Max. 1,000,000,

Ignition
Number of
ing cy
Out T Max.
and i tronsf
er of opero
S SWi
eset/Inf

jon buﬂon 1000.



Technical data

Signalling contacts:
max. 24V, TA.

Flame control:
Sensor voltage: approx. 230 V AC.
Sensor current: > 1 pA,

Length of sensor cable: max. 100 m. &
Fuse in unit:

F1: 3.15 A, slow-acting, H pursuant to IEC 127-2/5,

F2:3.15 A, slow-acting, H pursuant to [EC 127-2/5.

Ambient temperature: '

-20to +60 °C (-4 to +60.00 °C), O

Climate: no condensation permitted.

Enclosure: IP 20 pursuant to [EC 529. &

Input/Output safety circuit: '
dia-

All the inputs and outputs marked "L " (see ¢ Qn i
grams) may be used for safety tasks. 6 0

E A
S

approx. 650 g (23 oz.).

PFU 780 - Edition 05.08
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Technical data
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9.1 Operating controls

A: 2-digit 7-segment display

B: Reset/ Informotio®o reset the system after a fault
or to scan parafne he display

C: Mains swik&

D: Optical i e

E: Typedabe &
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10 Legend ts Minimum combustion time tsy Up to max. 25 s
88 Display tgp Minimum burner pause time 0 - 250's
tkn Low fire ovi time0s,5s,15s0r25s

BIB Blinking display (] Input/Quiputsafety circuit
& Ready &

[A Safety interlocks (Limits) v

Start-up signal, pilot burner o@

Start-up signal, main burner o
Digital input 0
B84 Ignition transformer ( *0

& Gas valve
& Airvalve \Q
N

Purge Q
Ext. air valve control o

A Flame signal

> Operating signal, pilot b A 6
[2 Operating signal, ma r *
074 Fault signal

'h Reset

<& Input signal

®» Output signal

=7 Flame simulation check

fw Waiting fime = 2 s

tsp Safety time on start-up 3's,5s0r10 s

tsg Safety time during operation<1sor<2s
t7 Ignitiontime 2s,3sor6s

fiy Flame simulation delay time 25 s

trs Flame proving period 0 — 25 s

PFU 780 - Edition 05.08 sz



11 Glossary
11.1 Waiting time ty,

or oe e 88
30ewll
10e 9]
28c w>-BiY
16¢ -y V1
260w
18e w2
2c-Acwpr >
2e-4e W 0O74

twl| tz t
Isa

L

Once the start-up signal 9 has been applied, the waiting time
ty starts to elapse. During this time, a self-test issf€onddcted
to detect errors in internal and external circuit.components. If
no malfunction is detected, the burner will.startup:

11.2 Safety time on start-up tsp

This refers to the period of time bétween switching gniand
switching off of the gas valve, whentie flame signal is detected.
The safety time on start-up,tsp (3, 5)0r 10 s) is thesminimum
operating time of the burneriandiburner confrel unit.

11.3 Ignition time t;

If no malfunction is detected during the*waiting time t, the
ignition time t; then starts to elapse. Voltage is supplied to
the pilot gas valve V1 and the ignition transformer and the
burner is ignited. The duration of the ignition time is either 2,
3 or 7 seconds (depending on safety time 155 selected).

PFU 780 - Edition 05.08
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11.4 Flame simulation/Flame simulation delay time

ty
& o

ol oi- 88
2= 30ewll

10ew[9]

28cw-Bd4

‘ 16 -y V1

(:E 260w

18e <1y V2
o 2c-4cwpr >
oV W

3 AL o

F——2e-4e®»OTh
) 4 t
An extraneous'signal (flame simulation) is a flame signal that
is détécted; although there should be no flame according to
the'program sequence. If such an extraneous signal is de-
tected, the flame simulation delay time 1, starts to elapse. If the
flame simulation is discontinued during the flame simulation
delay time 1y, start-up can be initiated or operation continued.
Otherwise, a fault lock-out occurs.

f

11.5 Safety time during operation tsg

H ‘ -oM- 88
30ewll
: 10e @[]
1 28c -84
16¢ -y V1
260w
18e p-I<Iy V2
2c-4cw->
2e-4eW>OT7h

s t

If the flame fails during operation, the valve outputs are dis-
connected within the safety time tsp.

AP der
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The default safety time during operation tsg in accordance with
EN 298 is 1 second. In accordance with EN 746-2, the safety
time of the installation during operation (including closing time
of the valves) may not exceed 3 seconds (see “Project planning
[nformatior]’). Note the requirements of the Standards!

11.6 Flame signal

If a flame is detected, the flame detector will supply a flame
signal.

1.7 Fault lock-out

In the event of a fault lock-out, all valves and the ignition tr O
former are disconnected from the electrical power s&

and a fault is signalled. Resetting must take place manua
following a fault lock-out.

11.8 Safety interlocks (Limits)

The limiters in the safety interlock (linking e relevon
safety control and switching eqU|p for us
application, e.g. safety TemperoTu

mum gas pressure) must isol ) from t e V'
supply.

11.9 Pilot gas valve

The start fuel flow rate for the pilot bu releosed by pilot
gas valve V1. It opens when the sofe me on start-up tsa
starts to elapse. It remains open until the burner is switched
off again by a normal shut-down or fault lock-out.

PFU 780 - Edition 05.08
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11.10 Main gas valve V2

The start fuel flow rate f
gas valve V2. It op

the main burner is released by main
en the safety time on start-up fspp

Al 16¢
| —

A%

+—l 0,_4215 Ll)
el
11.11 Continuous operation

The gas burner runs continuously for more than 24 hours.

11.12 Air valve
The air valve can be used

— for cooling,
— for purging,
- to 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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