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Application

1 Application

Actuator IC 40 is designed for all applications that re-
quire precise, controlled rotary movement between O°
and 90°. It can be mounted directly onto the butterfly

valves BVG, BVGF, BVA, BVAF, BVH, BVHS or linear flow
control VFC in order to control the gas and air flow rates

on gas burners.

Actuators and butterfly valves or linear flow control
VFC can also be delivered ready assembled as butter-
fly valves with actuator IBG, IBGF, IBA, IBAF, IBH, IBHS

or linear flow control IFC, see Technical Informatio
Butterfly valves BVG, BVA, BVH..., IB..| and Linear flow

m
ﬁ&l type (two-point step signal, three-point step

kontrols VFC, IFC.

IBG (IC40+BVG) IC40+VFC)

An optional integrated feedback potentiometer offers
the option of monitoring the current position of the ac-
tuator. This checking function can be used in automa-
tion processes.

IC40- Edition 07.18

?e sed tinuously-controlled
> rolled burners.

rIC 40 can be made using a PC
ng software BCSoft. All the relevant
rocess are made using the software

al or continuous control), running times, adjust-
ment angles and intermediate positions can be pro-
grammed.

The actuator can also be controlled “by hand” using the

software.

Once set, all the parameters can be saved on the PC
and copied from there into other actuators, thus saving
time during the commissioning process.

Service technicians can call up statistical data using
BCSoft, such as hours of operation, actuating cycles
and a fault history. Some values can also be set to zero,
for example to record data over a specific period of time.


http://docuthek.kromschroeder.com/documents/index.php?lang=en&selclass=6&sellang=&folder=203150
http://docuthek.kromschroeder.com/documents/index.php?lang=en&selclass=6&sellang=&folder=401140
http://docuthek.kromschroeder.com/documents/index.php?lang=en&selclass=6&sellang=&folder=401140
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Roller hearth kiln in the ceramics
industry
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Application

1.1 Examples of application

1.1.1 Staged control

VAG + VAS 1

Two-
point
step M

IC 40 + BVA BVA

L \d

For processes that require a a@mogeneous tempeka-
ture distribution in the furnace. The actuatoI€ 40 is
controlled by a two-point centréller and@perates in
On/Off or High/Low intermittent mode Sihe actuator
closes when the voltage stpply is #aterrupted. The run-
ning time can be infinitely adjusted between 5 and 25
seconds.

IC40- Edition 07.18

1.1.2 Staged control with three burner capacity levels

!._V’%Gl.ﬁ}‘._!

IC 40 + BVA BVA

For processes that require a homogeneous tempera-
ture distribution in the furnace and three burner capac-
ity levels. The actuator IC 40 is controlled by a program-
mable logic controller and works in High/Medium/Low
or High/Medium/Low/Off intermittent mode. This al-
lows the ignition stage to be started. The optional pres-
sure switch provides fail-safe monitoring of the maxi-
mum pilot air volume. The actuator running time can be
infinitely adjusted between 5 and 50 (75) seconds.



L1, N, PE

[ o= =R

6% pc

12

VAS VAG
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BVA

1.1.3 Continuous control by three-point step signal

The actuator IC 40 is controlled by the three-point step
controller 3PS and gdoves the butterfly valve BVA to the
ignition positionge®durner starts.

Once the burferis operating, the operation signalling
contact ofthigburner control unit BCU 460 closes. The
BCU issuesithe controllef@nable signal to the tempera-
turefeontroller. The butterfty valve opens or closes be-
tween thé low-fire,and high-fire rate positions depend-
iNng\on the capadity demand of the burner. When the
three-pointstepg’signal is disconnected, the butterfly
valve stapsatits current position.

If beth inputs onthe IC 40 (DI 1 and DI 2) are activated
afterthe burner has been shut down, the butterfly valve
cleses further than the low-fire rate position (see Op-
erating mode 12, 3-point step operation with low posi-
tion).

DI1 DI2 IC 40 position Valve position
Off | Off Idle/Stop ldle

On | Off Open to high position Open to high-fire rate
Off | On Close to middle position Close to low-fire rate
On | On low Valve closes further
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1.1.4 Staged control with pre-purge

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

In the event of atemperature demand, the burner con-
trol unit BE€Wwactivates input DI 1 via the valve output
V1 andsmovesthe butterflypvalve to the ignition position
(preGendition: the IC 40,must have reached the ignition
positiomon the instantof ignition). The burner starts.

To'activate the higl-fire rate, DI 2 is actuated via the air
valve output omterminal 26 of the BCU.

The butteffly valve moves cyclically between the high-
firegate position and the low-fire rate position (see
Operating mode 11, 2-stage operation with two digital
inputs).

DI1/V1 DI 2/airvalve IC 4 position Valve position
Off Off closed Closed
On Off low Ignition position/low-fire rate
On On middle High-fire rate
Off On high Pre-purge
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1.1.5 Continuous control with defined ignition position
The central control system starts the pre-purge. Input
DI 2 is activated viagie air valve output of the BCU and
the butterfly valye BVA'isset to the pre-purge position.

In the event of atemperature demand, the burner con-
trol unit BEWwactivates input DI 1 via the valve output
V1 andgmovesthe butterflyavalve to the ignition position
(precandition: the ICA4Qmust have reached the ignition
positiomon the instant of ignition). The burner starts.

The\BCU activatessDI 2 via the air valve output. This
enables thelahalogue input IN on the actuator IC 40.
Depending®on the capacity demand of the temperature
copgtreller, 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 Operat-
ing mode 27, 2-stage operation with two digital inputs
and variable adjustment angle for the open position).

DI1/V1 DI 2/airvalve IC40 position Valve position
Off Off closed Closed
On Off low Ignition position/low-fire rate
On On analogue chart 1 Inacc. with chart 1
Off On high Pre-purge/high-fire rate
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1.1.6 Hot-air compensation

VAG +VAS 1

WPS

_—
Two
W)=t point
_—
(
IC40 +
o G\,

For processes in which preh@atedicombustiofiaigat a
temperature of up to 4502Cmust be contgdlled: In this
example, the actuatorfl@40Qis controlledBya two-point
controller to adjust the bugner capagity It runs in High/
Low intermittent mode. The running®ime can be ad-
justed between 5 and 25 seconds.
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1.1.7 Stagedcontrolwithonlineadjustmentoftheburner
capacity

jﬁﬁﬂsll
i

VAS |

IC 40 + BVA BVA

fFor processes that require a homogeneous tempera-
ture distribution and high temperature accuracy in the
furnace.

If only a low heat output is required, for example to
maintain the temperature in the furnace, the burner can
continue to be operated in intermittent mode. The ad-
justment angle of the valve is reduced via the analogue
input (4 — 20 mA) of the actuator and the burner capac-
ity is therefore lowered. This ensures uniform tempera-
ture distribution even with a low heat output.

This function of the actuator IC 40 can also be used in
the ceramics industry to correct the lambda value or for
temperature compensation purposes in hot-air applica-
tions.

10



Certification

2 Certification Directive on the restriction of the use of hazardous
Certificates — see _ substances (RoHS) in China

. Scan of the Disclos Table China RoHS2 - see certifi-
EU certified cates at www.do .cem

c € UL listed

Meets the requirements of the »

— Low Voltage Directive (2014/35/EU) Unde rs Labo ies — UL 60730-1 “Automatic

— EMC Directive (2014/30/EU) ical Contr r Household and Similar Use”,

Standards: 073 d\utomatlc Electrical Controls for

— ENB60730-2-14 ow Similar Use; Part 2: Particular Require-
ectric Actuators”, File No. E4436.

Eurasian Customs Union

[\)Qo

The product IC 40 meets the te&specnﬁlcat
the Eurasian Customs Unio N
ANSI/CSA approved

American National Standards Institute/Canadian
Standards Association — ANSI/UL 429 and CSA C22.2.
Class number: C322102, Class number: C322182
WWW.CSagroup.org.

IC40- Edition 07.18 11
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Function

3 Function BCSoft

The actuator IC 40 moves the butterfly valve towards O° The sequence of opening and closing is programmed

or 90°. There are 4 possible positions which the actua-
tor can approach in steps. Any intermediate position is
possible in continuous three-point step mode. Option-  All settings f tor IC 40 are made using

ally, the actuator can also approach any intermediate BCSoft. C ' ing and calibration of the “closed”
position via an additional current input. positi eniently using the software.

The slow flashing blue LED indicates that the motor of BC @ '
actuator IC 40 is moving. The position indicator on the Ry Lgp

housing indicates the opening angle. Further visualiza- @ epl (Maiu;‘éﬂei

of moving and adjusting the
al mode via the actuator, see

tion and operation are performed on a PC using th detaile alis available for the BCSoft PC soft-
BCSoft software.

IC40 - Edition07.18 12
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Function

3.1 Operating modes

The operating mode is responsible for the setting prop-
erties of the IC 40.

The running times and dwell positions of the actuator
are stored in the various operating modes but can be
reprogrammed at any time using BCSoft (if mounted on
butterfly valve BV..).

The actuator operates in continuous and intermittent
mode with various adjustment angles for the “open”
position. The adjustment angles for the “open” positio
indicate the approached position of the actuatori
case of intermittent operation. They can be changed,in

BCSoft. '
The corresponding operating modes are layed in
BCSoft as flowcharts by way of examp visualize the
opening/closing behaviour of thedctuator.

3.2 Standard and anal ratin ng
In the standard operati two digi

(DI'1 and DI 2) of the are pre- ed atthe
works as universalinpu favolt VDCor
100-230V AC is applied to the inp hIS is recog-

nized as “On” signal (positive logic). It is not necessary
to set or readjust the voltage magnitude or voltage type.

In the analogue operating modes, an additional input
(IN) is assigned for the actuator. If an actuator IC 40..A
with 4 — 20 mA analogue input is connected (option),
further operating modes are available in addition to the

IC40- Edition 07.18

standard operating modes. The actuator can approach
corresponding intermediate positions via a current sig-
put, see page (9 (Priority and]|

3.3 Clos o

irerate, intermediate and open
position

the se ting mode, there are 4 posi-
the a tér can approach:
ed=0°=09
= low ife rate position,
iddle ediate position,

position

Hi »Q ition.
K tions not used by the operating mode are

he “closed position” is always the calibrated zero posi-
tion of the device and cannot be readjusted. The other
positions can be defined on site.

13



Function

Basically, the following parameter limits must be noted.
Ascending sequence of positions:

0% = closed —>

low —>

middle —>

high < 100%

The “high position” must not be selected less than

10 %.

If the positions have been changed in the software,
BCSoft checks the new values for compliance with th
limits and adapts the positions.

3.4 Running times

Up to 6 running times (t; to tg), each bet nd
max. 25.5 seconds, can be set dependént onthe’oper-

ating mode. Q
A minimum running time is reqL&w each chaé

position.

Minimum actuator runni

Times which are too short are automatically corrected

by the IC 40 to the minimum possible value. If the ac-

tuator is to operate as fast as possible, a time of O sec-
onds can be preset.

In the case of position changes < 16.2%, the maximum
running time is reduced from 25.5 s percentage-wise.

IC40 - Edition07.18

The IC 40 corrects the time to the maximum possible
value.

After they have be
automatically r

tered, the valid parameters are
displayed in BCSoft.

lication, see page

vy O
t fe&ack signals, itis also possible to

justable position ranges to the two out-

nd RO 2, see page 50 (Qutputs].

statistical data stored in the unit, such as faults
hich have occurred, various counter readings and
measured values, are displayed and read out in BCSoft,

see page b2 (Statistics)

Emergency closing function

A pre-tensioned spiral spring moves the drive shaft with
valve disc to the closed position in the event of faults or
if the continuous supply voltage is interrupted, within
the closing time < 1 s, see page #3 (Emergency closH

ng function).

14



Function

A
high

low
closed >
tls]
DI
Operating mode 1 t[s]
3.5 Standard operating modes 1 Position
General description, see page 1 3dOperating modes)! low/closed
3.5.1 2-point operation * If the signal at digital input DI 1 is deactivated before
Operating mode 1 “high” position is reached, the actuator moves directly to
Inidle state (DI 1 wit U the risin“low”  “ow” position within the percentage time of t,.
sos;tlon( low” position also bg closed” posi- The actuator operates in high/low (high/closed) inter-
ion).

mittent mode.
If a signalis applied to digital input DI 1, the actua-

Possible parameter sets for this operating mode:
tor moves to “high” position within running time t;.

When the sianalat diaital inout D1 1 d e actuat P68017, P68018 and P68019, see page
en the signal at digital inpu rops, the actuator Ferseis)

moves back to “low” position within running time t5.

IC40 - Edition07.18 15




Function
A

high
middle

low
closed

tIs]
DI

Operating mode 2 t[s]

3.5.2 2-point operation with flame pro riod

Operating mode 2

Position
low/closed

Inidle state (DI 1 with no S|gnal actua r|S|

position (“low” position may a e = osed If the signal at digital input DI 1 is deactivated before
tion). “high” position is reached, the actuator moves directly to
If digitalinput DI 1 is acti actuat ves to “low” position within the percentage time of t,.

“middle” position withi g time t* The actuator operates in high/middle/low (high/mid-
After waiting time t,, the actuator atically moves dle/closed) intermittent mode.

further to “high” position within running time ts. On burners which must ignite during opening of the

As the voltage at digitalinput DI 1 drops, the actuator butterfly valve, waiting time t, is appropriate for flame
closes to “low” position within running time ts. proving.

Possible parameter set for this operating mode:
P 68021, see page |45 (Parameter sets).

IC40 - Edition07.18 16



Function

high

middle

low

closed

DI

t[s]

DI 2

Operating mode 3

3.5.3 2-stage operation with one ort
Operating mode 3

Inidle state (DI 1 and DI 2 with

toris in “low” position (“low” n
“closed” position).

Control via two digit

If digital input DI 2 is activated, th
from “low” position to “middle” position within running
time tl'

ator moves

If, in addition, digital input DI 1 is activated, the actuator
approaches “high” position within running time t,.

When the signal at DI 1 drops, the actuator moves back
to “middle” position within running time t3 and closes
the control element to “low” position within running

IC40- Edition 07.18

1Bf

t, if the signalis also disconnected from DI 2.
he actuator operates in high/middle/low (high/mid-
dle/closed) intermittent mode.

Position
low/closed

of [ On | midde
[ On |

In this operating mode, digitalinput DI 1 has priority
and its signal always leads to opening of the actuator to

“high” position.

17



Function

high

middle

low
closed

DI 1

DI 2

Operating mode 3

This may prove to be practical in order to pur
nace or kiln via DI 1 (independently of DI 2),
[tis then possible to operate with both inp
middle/low intermittent mode.

ugd

tance.
igh/

Possible parameter sets for this
P 68015, P68016, see page

Controlvia one digital i

If digitalinput DI 1 is

(DI ZW'@signal),the
actuator moves to “high sition.&u ning times t;
and t, run directly in succession.

Likewise, the actuator closes within the successive run-
ning times tz and t4 if signal DI 1 drops. The “middle”
position serves as an interpolation point and can be
freely programmed.

IC40 - Edition07.18

Owi ée two successive running times, the open-
i acteristic of the butterfly valve can be changed.
xample, the characteristic of the air circuit can be

Qdapted to that of the gas circuit.

Running times up to 51 s (2 x 25.5 s) are possible in this
operating mode. If the signal at digital input DI 1 is de-
activated before “high” position is reached, the actuator
moves directly to “low” position within the percentage
times of tz and t4.

The actuator operates in high/low (high/closed) inter-
mittent mode.

DI 2
Off Off
Off

Position
low/closed

18




Function

h i) 13 14
A —! ' - :
high | -
middle : L
1
low i
closed ! -
1[s]
DI
DI 2 _
Operating mode 4 t[s]
3.5.4 2-stage operation with two d|90ts DI 2 Position
Operating mode 4 o Off low/closed
The function corresponds to mode 3w f- Off low/closed (E')(Ijjlhas priority)
ferent priority of the dlglta i
Digitalinput DI 2 has Dl l ans that Possible parameter set for this operating mode:
asignalat DI 1 has no nless |s also ap- P 68022, see page [i5 (Parameter sets],
plied to DI 2.

IC40- Edition 07.18
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Function

H to

A
A
Y

high

low
closed

DI
DI 2

Operating mode 5

3.5.5 3-point step operation
Operating mode 5

o
ns. If

Ses.

If only digitalinput DI 1 is active, the agtua
only digitalinput DI 2 is active, the actua
If neither of the digital inputs or digitalinpu

sinit

active simultaneously, the agftater s
This means thatitcan b;t @ nanyp

o’ on.
The actuator operate nuous nd is con-
trolled via a 3-point ste nal. Th
limited by the “low” and “high” posi
may also be O° = “closed” position).

ting function is
s (“low” position

The opening speed is preset via the time t; for the entire
“low” to “high” setting travel. Accordingly, the closing
speed is set with t, for the entire “high” to “low” setting
travel.

IC40 - Edition07.18

O
Off

rameter sets for this operating mode:

68013, P68014, see page

SO

Reaction
|dle/Stop

Off
ldle/Stop

This method of controlis frequently used on furnaces
and kilns in the sector of ceramics, steel and aluminium.

20



Function

high

middle

low
closed

tis]
DI 1
DI 2

Operating mode 6

Y-

1]

3.5.6 3-stage operation with oneort igital input arious modes of operation can be implemented with

Operating mode 6 o this operating mode.
Each of the 4 circuit combinatiens resulting fromé Control via one digital input

DI 2 with no signal:
The actuator operates in low/closed intermittent mode
via digital input DI 1.

DI 1 with no signal:
The actuator operates in middle/low intermittent mode
via digital input DI 2.

Each signal change results in a new position setpoint
for the actuator. If the signals overlap (see ty), the actu- ‘
ator moves towards “high”. If the signals do not overlap

(see tg), the actuator moves towards “closed”.

IC40- Edition 07.18 21



Function

high

middle

low
closed

DI

tis]

DI 2

Operating mode 6

dssive

mittent mode via d|g|tal inp

osed)
2with twoé
running times upto 5 2515 s). $
DI 1 and DI 2 are conn paral
The actuator operates with one yg& high/closed
intermittent mode with three successive running times

upto 76.5s(3x25.55).

With three successive running times via interpolation
points, itis possible to change the opening character-
istic of the butterfly valve. For example, the character-
istic of the air circuit can be adapted to that of the gas
circuit.

IC40- Edition 07.18

1]

ontrol via two digital inputs
If all possible combinations of the two inputs are used,
forinstance by a PLC control system, it is possible to
implement high/middle/low/closed intermittent mode
(3 stages plus the “closed” position).

Possible parameter set for this operating mode:
P 68001, see page 45 (Parameter sets).

22



Function

A

high

middle

low

closed >
ts]
DI'1
DI 2 _
Operating mode 7 \ t [E]
3.5.7 2-pointoperationwithswitchoveroft tment %ctuator now operates in middle/low (middle/
angle for the “open” position Qlosed) intermittent mode via digital input DI 1.
Operating mode 7 & The heat output can now be reduced and it is never-
Inidle state (DI 1 and DI 2 with ngsignal), e actuatg IS theless possible to continue operation in intermittent
position (“low” position maya 0 be 0%= “‘closed” mode so as to ensure a uniform temperature distribu-
Digitalinput DI 1 func apu se@ tion. High/low may also be used for purging and mid-
DI 2 has no signal: dle/low may also be used for heating mode in order to
The actuator operates in high/lo /closed) inter- reduce the pre-purge time, for instance.
mittent mode via digitalinput DI 1. Position

Signalat DI 2: low/closed
The actuator can switch over its intermittent mode be-
tween high/low (high/closed) and middle/low (middle/
closed) during ongoing operation.

The adjustment angle for the “open” position is then ap-
proached with signalat DI 1 and switched over via DI 2.

low/closed (DI 1 has priority)

IC40 - Edition07.18 23



Function

/

high

middle

low
closed

tis]
DI
DI 2

Operating mode 7

1]

The opening speed is presetvia the run ety for Cfor as long as a signalis applied to DI 1, DI 2 switches
the entire “low” to “high” setting el. Accordingl§,t to and fro between “high” and “middle” position. In this
closing speed is set with t, fo ire “high” t(b" case, it may be practical to invert the logic of digital in-
setting travel. The speeds a @ e Whewohing put DI 2, see page |48 (Switching logic)

with reduced capacity (s D12).Th ingtime  This mode of operation ensures that the actuator al-
is shortened in accor hther position.

ways opens or closes at constant speed.
Alternative function (2-stage oper ith constant

Possible parameter set for this operating mode:
speed):

P 68023, see page 45 (Parameter sets].

DI 2 Position
Off low/closed
Off

| on | low/closed (DI 1 has priority)

IC40 - Edition07.18 24



Function

A >,

high

middle

low
closed

DI'1

)

DI 2

Operating mode 8

3.5.8 2-point operation with input-depe
adjustment angle for the “open” posit

Operating mode 8
atingmode 7,a

The function corresponds toe t
from the fact that both di is functj
inputs.

The actuator operates inthigh/low (hi
mittent mode via digital input DI I

dle/low (middle/closed) mode via DI 2.

O

Bulse

osed) inter-
operates in mid-

A signalat DI 1 (priority) always leads to approaching
“high” position which can be used to purge the furnace
or kiln, for instance.

IC40- Edition 07.18

sl

Position
low/closed

Alternative function: 2-stage operation with constant
speed.

For as long as a signalis applied to DI 2, DI 1 switches
to and fro between “high” and “middle” position.

This mode of operation ensures that the actuator al-
ways opens or closes at constant speed.

Possible parameter set for this operating mode:
P68024, see page (45 (Parameter sets).
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Function

high

low
closed >
tls]
DI1
DI 2 .
Operating mode 9 tls]

3.5.9 2-point operation with switchov
times
Operating mode 9

Digital input DI lfunchons'semp ’

The actuator operates ow (high )mter—
mittent mode via digit DI l
In idle state (DI 1 with no signal), t

position (“low” position may also be 0° = “closed” posi-
tion).

ctuatorisin “low”

Position

low/closed

IC40 - Edition07.18

runnin he running times are switched over via DI 2.
DI 2 Opening time Closing time

Off t)
On t4

Switchover of the running times may also occur during
movement of the actuator.

This function can also be used for fast movement to the
pre-purge position, for instance, with correspondingly
slow running time for burner operation.

Possible parameter set for this operating mode:
P 68025, see page |45 (Parameter sets).
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B
|
|

high

middle {

low
closed

DI
DI 2

Operating mode 10

3.5.10 3-point step operation with running time
fractions o
Operating mode 10 6

If only digitalinput DI 1 is ae actuat chs. If
only digitalinput DI 2 is active .

If neither of the digital inputs are

active simultaneously, the'actuat s inits position.
The actuator can be stopped in any position.

The actuator operates in continuous mode and is con-
trolled via a 3-point step signal.

The setting function is limited by the “low” and “high”
positions (“low” position may also be 0° = “closed” posi-
tion).

IC40 - Edition07.18

Reaction

ldle/Stop

|dle/Stop
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high

middle {

low
closed

DI
DI 2

Operating mode 10

The opening time results from the two cessive run-
ning times t; and t,.

3
|
|

ossible parameter sets for this operating mode:
P68010, P68011 and P68020, see page

The closing time results according es [ametersets)

Owing to the two succ i , the open-
ing characteristic of the butterfly an be changed.
For example, the characteristic of the air circuit can be
adapted to that of the gas circuit.

Running times up to 51 s (2 x 25.5 s) are possible in this
operating mode.

IC40 - Edition07.18
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high

middle

low
closed

tisl
DI 1
DI 2

Operating mode 11

il

3.5.11 3-stage operation with two di

Quts
Operating mode 11

Inidle state (DI 1 and DI 2 withgRO S| l) the actér

isin “‘closed” position and t erfly valve |&sed.

DI 2/airvalve | IC 40 Position Valve position
Off closed Closed

Pre-purge
.the Example of application, see page B (Staged control|

fion position |4 pre-purge)

and low-fire rate position):

If a signalis applied to DI 2 (DI 1 with no signal), the
butterfly valve moves to “high” position for pre-purge.

If a signalis applied to DI 1 and DI 2, the butterfly valve
moves to “middle” position (high-fire rate).

IC40- Edition 07.18 29
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high

middle
low
closed

tIs]
DI'1
DI 2 ~
tIs]
Operating mode 12
3.5.12 3-point step operation with lo@ion DI 2 IC 40 position Valve position

no signal), the butterfly val jon.

Operating mode 12 o
If a three-point step signalis applie DI1(D]2

If a three-point step signaliis applied to
no signal), the butterfl

oves,t dle” posi-
tion.

If no three-point step signalis applied to the inputs
(DI'1 and DI 2 with no signal), the actuator stops and
the butterfly valve remains in its current position.

If a three-point step signalis applied to inputs DI 1 and
DI 2, the actuator moves from the low-fire rate position
to “low” position.

IC40 - Edition07.18

|dle/Stop Idle

Example of application, see page

kontrol by three-point step signall.
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high

analogue

low
closed

DI

Operating mode 21

3.6 Analogue operating modes 21
13 (Qperatigdnodes) °
3.6.1 2-point operation ®

General description, see page

Operating mode 21 PN
Inidle state (DI 1 with no e act in “low”
position (“low” positio o) be O sed” posi-

tion).

If a signalis applied to digital input DI 1, the actua-

tor moves to the position preset via analogue input

4 —-20 mA. When the signal at DI 1 drops, the actuator
moves back to “low” position.

The actuator operates in analogue/low (analogue/
closed) intermittent mode, whereby the analogue signal
determines the adjustment angle for the “open” posi-

IC40 - Edition07.18

ion' (= setpoint). The adjustment angle for the “open”
osition, which can be varied via the analogue signal, is
setin BCSoft.

Example: 4 mA for 60% opening and 20 mA for 100%
opening. If no analogue value is preset, the actuator re-
mains in “low” position (“‘closed” position).

Position
low/closed

The opening speed is preset via the time t; for the entire
“low” to “high” setting travel. Accordingly, the closing
speed is set with t, for the entire “high” to “low” setting
travel.
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Function

analogue
high f-----c-ccoeee el R N - -

low
closed >
ts]
DI1
Operating mode 21 with prolonged running tim 1 [E]

The “high” position can be selected corges ple for double running time T:
lower in order to obtain longer running t 255s he “high” position is set to 50%.

The “high” position does not limi adjustment S 100%

for the “open” position but de only the spee re. Y high
“high”, 100%

Consequently, the “high er T-2555¢ ()

than the “analogue” iti e magni of the cur- 50%

rent signalis crucial as regards th@ ue” position. T=51s
Possible parameter set for this operating mode:

P68026, see page 45 (Parameter sets]

Note:

The running time can be prolonged up to max. 150 s for
the full adjustment range O — 90°. Running times out-
side of this permitted range are adapted automatically
by BCSoft.
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Y U e ——

high

onologue{

low
closed

DI

1 [s]

DI 2

Operating mode 22

3.6.2 2-point operation with switchover of the
adjustment angle for the “open’{positio

Operating mode 22 6

Inidle state (DI 1 and DI Zingnal), t@t&ator
isin “low” position inde fthe ue signal
(“low” position may al =“clos ition).
Signalat DI 1, DI 2 with no’signal:

The actuator operates in high/low (high/closed) inter-
mittent mode via digital input DI 1.

Digital input DI 1 functions as a pulse input.

Signalat DI 2:

Intermittent mode can switch in ongoing operation
between high/low (high/closed) and analogue/low
(analogue/closed). The adjustment angle for the “open”

IC40 - Edition07.18

s

Oosition is then approached with signalat DI 1 and

switched over via DI 2. The actuator now operates in
analogue/low (analogue/closed) intermittent mode via
digitalinput DI 1.

The adjustment angle for the “open” position, which can
be varied via the analogue signal (position setpoint), is
setin BCSoft.

Example: 4 mA for 60% opening and 20 mA for 100%
opening.
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Function

Y U e —— | —

high

onologue{

low
closed

1 [s]
DI 1
DI 2

Operating mode 22

s

Depending on the adjustment angle forthe “open” ohe speeds are retained in both intermittent modes.
The running times are changed accordingly if the “ana-
logue” position (current signal) is moved. The “analogue”
position may also be higher than the “high” position in
this operating mode.

Possible parameter set for this operating mode:
P 68027, see page 45 (Parameter sets]

low/closed

The opening speed is preset via the time t; for the entire
“low” to “high” setting travel.

Accordingly, the closing speed is set with t, for the en-
tire “high” to “low” setting travel.
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H to

high

analogue {

low
closed

DIl
DI 2

Operating mode 23

3.6.3 2-point operation with input-depend
adjustment angle for the “open” position
Operating mode 23

The function corresponds to operating 2 apar
from the fact that both digital in function as
inputs.

The actuator operates in hl h|gh/c |ﬁter—

mittent mode via digi

The actuator operates gue/lo alogue/
closed) intermittent modevia d|g|$ut DI 2.

A signalat DI 1 (priority) always leads to approaching
“high” position. This application can be used for purging
a furnace or kiln, for instance.

The adjustment angle for the “open” position, which can
be varied via the analogue signal, is set in BCSoft.

Example: 4 mA for 60% opening and 20 mA for 100%
opening.

IC40- Edition 07.18

s

t [s]

%Jn the adjustment angle for the “open” po-
heat output can be reduced and a uniform
erature distribution in the furnace or kiln can be
ch|eved nevertheless owing to intermittent operation
of the burner. The “high” position may also be lower
than the “analogue” position in this case.

Position
low/closed

Off

o | | e |

On

Possible parameter set for this operating mode:
P68028, see page 45 (Parameter sets].
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high
analogue {

low
closed

DI
DI 2

11l

Operating mode 24

3.6.4 2-point operation with switchov
times
Operating mode 24

lse input. actua—

3 ogu@ ) inter-

In idle state (DI 1 with no signal), t uator isin “low”
position (“low” position may also be 0° = “closed” posi-
tion).

Digitalinput DI 1 functions
tor operates in analogue/{
mittent mode via DI 1.

The adjustment angle for the “open” position, which can
be varied via the analogue signal, is set in BCSoft.

Example: 4 mA for 60% opening and 20 mA for 100%
opening.

IC40 - Edition07.18

1is]

runnin ependlng on the adjustment angle for the “open” po-
sition, the heat output can be reduced and a uniform

temperature distribution in the furnace or kiln can be
achieved nevertheless owing to intermittent operation

of the burner.

Position
low/closed
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high
analogue {

low
closed

11l
DI
DI 2

Operating mode 24

1is]

The running times are switched over via
DI 2

Off
On

ossible parameter set for this operating mode:
P68029, see page |45 (Parameter sets).

The running times can al
operation.
The “high” position can be'selecte spondingly
lower in order to obtain longer running times (> 25.5 s).
The “high” position does not limit the adjustment angle
for the “open” position but only defines the speeds.

Consequently, the “high” position may also be lower
than the “analogue” position. The magnitude of the cur-
rent signalis crucial as regards the “analogue” position.
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high
analogue

chart 1

analogue
chart 2

low
closed

t[s]

DI 1
DI 2
Operating mode 25 '
3.6.5 2-point operation with characteristic e
switchover |

Operating mode 25

Inidle state (DI 1 and DI 2 with
torisin “low” position (“low”
“closed” position).

nal), theactbo
yalso e 0®=

DI 1 functionsasap ean echar—
acteristic curve (analo rtl e chart2)
is switched over via DI 2and thea entangle for
the “open” position is preset by this. This angle is ap-
proached with signalat DI 1.

DI 2 with no signal:

The actuator operates in analogue chart 1/low (ana-
logue chart 1/closed) intermittent mode via digital in-
put DI 1.

IC40 - Edition07.18

1 is]

&at DI 2:
actuator operates in analogue chart 2/low (ana-

Qogue chart 2/closed) intermittent mode via digital

input DI 1.

This function allows the actuator to switch over its in-
termittent mode in ongoing operation. The adjustment
angle for the “open” position is preset via two charac-
teristic curves (charts), each with 5 interpolation points,
see page 48 (Inputs]. This allows the same current
signal to be used for running through two different ca-
pacity ranges, for example for lambda adjustment or for
hot-air compensation.
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Function

high
analogue

chart 1

analogue
chart 2

low
closed

t[s]

DI
DI 2

Operating mode 25 t[s]

The adjustment angles for the “open” positi ghe Aé@ngly, the closing speed is set with t, for the en-
characteristic curves chart 1 and char@ et high” to “low” setting travel.
n

mutually independently. The adjustine for th he speeds are retained in both intermittent modes.
‘open” position of chart 2 may t 150 be higher The “high” position can be selected correspondingly
thatof chart 1. A lower in order to obtain longer running times (> 25.5 s).
The burner continues to e ¢ @ ed inint nt The “high” position does not limit the adjustment angle
mode so as to ensure memper istribu- for the “open” position but only defines the speeds. The
tion even with low heat Gutput. $ adjustment angles for the “open” position are preset by
DI2 Position the current signal.
Off Off low/closed

Consequently, “high” position may also be lower than

Off
off on low/closed the “analogue chart” positions. If no analogue value is
On preset, the actuator remains in “low” position (“‘closed”

The opening speed is preset via the time t; for the entire position)

“low” to “high” setting travel. Possible parameter set for this operating mode:

P68030, see page 45 (Parameter sets).
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t t2
A i<—>i :<—>i
high i ' i
analogue ! !
chart 1 ' |
analogue ! :
chart 2 :
low :
closed
t sl
DI1
DI 2 -
Operating mode 26 P Q tlsl
3.6.6 2-point operation with characteristic e &position may also be lower than the “analogue
switchover Il Q rt” positions in this case. The opening speed is pre-
Operating mode 26 etvia the running time t; for the entire “low” to “high”
Inidle state (DI 1 with no signal ctuatorisi p setting travel. Accordingly, the closing speed is set with
position (“low” position may - “closed” Do%i- t, for the entire “high” to “low” setting travel. The speeds

are independent of the digital inputs and the analogue
input in this case.

tion).

Each circuit combinat

precisely one actuator p@siti Two characteristic curves, each with 5 interpolation

Position points, are available, see page 48 (Inputs]).

low/closed

A change in the circuit combination directly triggers ap-

proach to the new position.

IC40 - Edition07.18 40



Function

high

analogue
chart 1

analogue
chart 2

low
closed

DI
DI 2

Tis]

Operating mode 26

This allows the same current signal to be run-

ning through two different capacity rages,fer

for lambda adjustment or for hot-aig co

Intermittent operation
DI 2 with no signal:

The actuator operates in
logue chart 1/closed
put DI 1.

DI 1 with no signal:

S

na-
digitalin-

chart
ittent mo

The actuator operates in high/low (high/closed) inter-
mittent mode via digital input DI 2.

DI 1 and DI 2 simultaneously with ON or OFF signal:
The actuator operates in analogue chart 2/low (ana-
logue chart 2/closed) intermittent mode.

IC40 - Edition07.18

-
v

B

ssible combinations of the two inputs are used,

tis]

instance by a PLC control system, this allows high/

ampleQ
tion. nalogue chart 1/analogue chart 2/low (closed) inter-

mittent mode to be implemented.

Continuous operation

The actuator may also operate in continuous mode via
the 4 — 20 mA current input. In this case, it is possible to
switch over between two characteristic curves via the
digital inputs, see page +8 (Inputs]

As with operating mode 25, this allows lambda adjust-
ment or hot-air compensation to be implemented.

Possible parameter set for this operating mode:
P 68031, see page 45 (Parameter sets]
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1=

high

middle | -- analogue

e

low
closed

Y

t[s]
DI
DI 2

Operating mode 27 ' Q

3.6.7 2-stage operation with two digita ed via the analogue signal, is set in BCSoft.
variable adjustment angle for the “o mple: 4 mA for 60% opening and 20 mA for 100%

t[s]

SItion

o

Operating mode 27 pening.

Inidle state (DI 1 and DI 2 with nal), the act DI2 | IC40 position Valve position
is in “closed” position and t)@er valve i lo‘ . Off | Off closed Closed

If a signalis applied to D th no sj Jthe

butterfly valve moves
and low-fire rate positio

ion position Off | On high Pre-purge/high-fire rate
§ Example of application, see page
If a signalis applied to DI 2 (DI 1 with*ho signal), the Eontrol with defined ignition position].

butterfly valve moves to “high” position for pre-purge

(high-fire rate).

If a signalis applied to DI 1 and DI 2, the butterfly valve
can be moved steplessly via the analogue input. The
possible adjustment range is between 0% and 100%.
The adjustment angle for the “open” position, which can

IC40- Edition 07.18 42



Function

high

low
closed

DI 1
Power

11l

Emergency closing function

3.6.8 Emergency closing function
The emergency closing function
a fault or interruption of the contin

sinintheev
s supply v

timetg<1ls.

Fast and reliable closing prevents air being able to flow
into the furnace or kiln chamber in uncontrolled man-
ner if the installation is disconnected from the electri-
cal power supply or in the event of a device defect. The
penetration of air may also lead to damage to the ma-
terialin the furnace or kiln in extreme cases, besides
changing the furnace or kiln atmosphere.

IC40 - Edition07.18

11l

on order to maximize the service life of the parts subject

to wear in the actuator and in the butterfly valve, the
emergency closing function should be used only for the
intended closing function and not for controlled shut-
down or for intermittent switching of the burner.

The emergency closing function is available as an op-
tion on the actuator IC 40S and can be implemented

only in combination with the butterfly valve BVHS. Both
actuator and butterfly valve must feature this function,

see page b9 (Selection)
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3.7 Parameters

Various parameter sets are saved in the BCSoft soft-
ware to assist programming. Selecting a parameter set
preselects the corresponding operating mode and as-
signs practical values to all parameters which can be

set. Each parameter can be tailored to the individual v~

requirements of the installation &
O
A ot
<
RN

s

&V
W

IC40 - Edition07.18
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3.7.1 Parameter sets

Parameter set Operating mode Function

P68001 B 3-stage operation with one or two digital inputs, running time:

P68010 (g 3-point step operation with running time fractions, runni

P68011 IE 3-point step operation with running time fractions, r

P68012 E 3-point step operation, running time: 15 s

P68013 E 3-point step operation, running time: 7.

P68014 E 3-point step operation, running time: 4.5 s v

P68015 E 2-stage operation with one or

P68016 E 2-stage operation with 0

P68017 EI 2-point operation, running ti

P68018 [ 2-point oper

P68019 EI 2-point ope

P68020 g 3-point

P68021 7] oint operation wi

P68022 E 2-stage operatioh wi o digitalinputs, running time: 5 s

P68023 2-pointo &ith switchover of the adjustment angle for the “open” position, running time: 4.5 s
P68024 2-pai tion with input-dependent adjustment angle for the “open” position, running time: 4.5 s
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Parameter set Operating mode Function

P68025 E 2-point operation with switchover of the running times, running time: 4.5s/15 s

P68026 @ 2-point operation, running time: 7.5's

P68027 @ 2-point operation with switchover of the adjustment ang 4&%’ " position, running time: 7.5 s
P68028 E 2-point operation with input-dependent adjustment.a 0 " positi

P68029 @ 2-point operation with switchover of the running ti

P68030 @ 2-point operation with characteristic cu

P68031

IC40 - Edition07.18

2-point operation with chara06

o’
- ¢\§§>
X
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3.7.2 Factory default parameters

Factory default parameters are data saved permanently
in the unit. This includes motor data and calibration
data.

In addition, information on which parameter set was

preset in the condition as delivered is also saved in the v&

factory default parameters, see page @5 (Parameter

O
’S ,&Q

s

&V
W
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3.8 Inputs

3.8.1 Digital

In the basic setting, the two digital inputs oper-

ate as universalinputs. If a voltage of 24V DC or
100- 230V AC is applied to the input, this is recog-
nized as “On” signal (positive logic).

Switching logic

The switching logic can be inverted for each individual
digitalinput. An applied voltage is then recognized as
“Off” signal while no voltage results in an “On” S|gnal
(negative logic). Inversion of the input switching lo

in conjunction with the operating modes provides rwv
options for defining the behaviour of the ac

N
é<> o

IC40 - Edition07.18

3.8.2 Analogue

The actuator can approach corresponding intermedi-
ate positions via a cufrent signal to the additional input.
This function ca edyonly if an actuator IC 40 with
4-20mA an&| tis connected (option). The
switch-on switeh-off threshold of the analogue in-

putis defin pprox. A.

alue to position can be free-
values (interpolation points).

ation points at4, 8,12, 16 and 20
hed a position which the actuator ap-

h of the inte
can be
proache
a ~Fhe position is interpolated on the basis of a
[i unction in each case between the interpolation

en the corresponding current signalis

ts.

n the case of operating modes 25 and 26, 2 character-
istic curves, each with 5 interpolation points, can be de-
fined. In this case, the digital inputs define which char-
acteristic curve currently applies. This allows the same
current signal to be used to run through two different
capacity ranges, for example for lambda adjustment
or for hot-air compensation, see page
pperation with characteristic curve switchover I]and
page 40 (2-point operation with characteristic curve|
switchover [}
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Filtering and hysteresis of the current signal

In order to suppress noise of the current signal, the ana-
logue input is sampled equidistantly every millisecond
and a mean value is generated over 0.1 s. This filtering
can be prolonged up to 1 s in the case of a very poor
input signal. However, this also prolongs the response
time to a change at the analogue input.

The current input (4 — 20 mA) operates internally with a
resolution of 10 bit (corresponding to 0.1% of the actu-
ator). This allows the analogue input to detect a change
of 0.02 mA (hysteresis)

If the input signal fluctuates too greatly (owing to r;;&

forinstance), this high resolution results in
corrections of the actuator and butterfly valv
mounted onto butterfly valve BV..).

hen

Consequently, the hysteresis may
0.2 mA. The resolution in this c

incr

1% of the actuator accordl

tionis always setin eacé e basms

IC40 - Edition07.18

educed do (6)
maximu g) u-

Priority and running time in operating modes 1 - 10
In operating modes 1 to 10, the actuator is positioned
(0 - 100%) by both digital inputs DI 1 and DI 2. Alterna-
tively, on the IC re is the option of positioning
the actuator mA current signal. Simultane-
ous prese t nalogue input and via the digital
inputs e% definimg a priority in BCSoft. The

ave pri y default.

eeds sing speeds between O and
analogue mode. The time always
ance between the positions at 4 and
20 mA. I® urrent signal changes more slowly than
th ning time, the actuator follows more slowly
ngly through to step-by-step movement, see

[L4 (Running times).
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3.9 Outputs

Various, independent signalling functions can be as-
signed to the two outputs RO 1 and RO 2: closed posi-
tion, low position, middle position and high position,
fault signals and freely programmable positions.

2 relays with change-over contacts are available for sig-
nalling. The contacts are floating and are thus referred
to as dry contacts. They can be integrated in automa-
tion processes.

Forinstance, reaching the preset position can be sig-
nalled back as a signal function. The range in WhIC
output switches can be defined in BCSoft usin th
relational operator. The range may be =, > o t
position. Thus, for instance, the behaviou m disk
can be simulated.

Example for output 1 (RO 1):ifthe
outputrelay is energized. Terminal

The switching range can
minimum value and o
tings are independent o
dle position or high position.
Afeedback signal can also be used as a fault signal. In
BCSoft, itis possible to select what status is to lead to
setting of the output (relay energized).

IC40 - Edition07.18

onditionis m @
0 and lZar&—

Device defective:
Aninternal error, such as a fault in the memory chip,
leads to failure of t

Internal warnin
Internalmon
a fault. Re
Int rature >
tach he ctors.
ote:
bero cycle

oper@

evice.

switch):
e motor position has detected

anges of direction or relay switch-
reater than limit.

" also covers a “Device in Manual mode”

& ven though the signalis not actually a fault sig-

he precise cause of the signal is displayed in BCSoft
and saved in the statistics, see page 52 (Statistics)
The feedback signal of the IC 40 must not be used on
its own for fail-safe signalling of a status or a fail-safe
position, see page O (Project planning information).
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3.10 Manual mode

For simplified commissioning, the actuator can be op-
erated “by hand” via the BCSoft software. Manual mode
is activated via BCSoft.

Adistinction is made between two types of Manual
mode: Direct position preset and Simulate inputs. The
related setting options are enabled after the required
Manual mode is selected.

The exterior, applied input signals have no effect on

the control element in both Manual operating mod
Instead, the device responds to the presets from t
software.

Fast flashing of the blue LED indicates that
toris in Manual mode.

tua—

Only one Manual mode may be activate
time. If the Manual mode is to be anged
Manual mode must first be de

eex

Manual mode can be activa

3.10.1 Direct positio @

This Manual mode serves,to determ operating
positions for the process, such as&w—fire rate (low)
position, the ignition (middle) position and the high-fire
rate (high) position.

For this purpose, the actuator can be moved to any po-
sition, regardless of the input signal. The position can
be entered or changed directly in BCSoft. The resolu-

IC40 - Edition07.18

tlv before t er

tion is defined in ranges fine/medium/coarse, whereby

“fine” allows any step of the step motor (< 0.05%o).

After transfer of th

the actuatorre aeeordingly to the new presets.

The new posi is always approached at maximum
se

position get

es from BCSoft to the actuator,

ined can be assigned in
ample ignition position.

nL@;mode is actlvated the external in-

— 20 mA analogue input (option), this can also
ulated

y one Cﬁwwchlng the inputs allows the behaviour of the actua-

tor to be tested. This allows the set running times to be
checked and optimized in BCSoft.
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3.11 Statistics

The statistical data stored in the unit, such as fault sig-
nals which have occurred, various counter readings and
measured values, is displayed in statistics in BCSoft.

The counters and measured values ranges are each
splitinto overall data and customer data. The customer
data is used for recording information over a specific
period.

3.11.1 Counters

On” switching operations and mains operating.ho

are added in the statistics. Besides the tota ers,
there are customer counters for recording
over a specific period.

3.11.2 Measured values

The minimum and maximumdmterna
tures are saved in statistics @ it
ternal temperature is dis ediH

customer memory for

IC40 - Edition07.18

3.11.3 Resetting statistics
All signals and customer data can be reset. The reset
date is saved auto ically and displayed together with

the customerd

Total counter red values cannot be reset or

deleted.

3.1 ing a si@
Afa lis sig y the red LED on the actuator.

e signalis displayed in BCSoft.
emedied. The signal can then be

e detafled ca
cause st
nowl nd reset with BCSoft.

Actuating cycles (O - 100 - 0%), changes of directio
(Open/Close), switching of the output relays, “Pov&
ur
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3.12 Connection diagram

Fm——— = == — — ] -———

o For detailed information on the
electrical connections, see page

§€e page O (Project planning]|
[nformation] or on the technical da-
ta, see page 66 (Technical data]

1 !

C
/] )

0o ool

7011 1214 1516 |__18 19 |20 21 20
®|®| |®|®| |®|®| [o]o]s] [o]e]e] |®|®|ﬂ®|°|®

N L1 LT N L1 N COMNC NO COM NC NO
+ - + -

Power DI 1 DI 2 RO 1 RO 2 IN Anal Potenti
100-230 V AC 100-230 V AC max. 230 V W Moty BBy
50/60 Hz 24V DC max. 2 \

L N

75
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Function

3.13 Display
3.13.1 During operation

Blue LED Red LED Operating state
Moderately flashing?) Off A‘v Zero position
Slow flashing3) Slow flashing3) Calibration

Lit off » Devige in Standby mode
Moderately flashing?) Off a &e in motion
Fast flashingl) Off , & Manual mode
Fast flashingl) Off Moving in Manual mode
Lit Flashing depending on faul a PN Fault

Flashing alternately for 2 s1) $ Parameters accepted

1 Fast: 5 times per second, 22 moderately: 3 times per se nd,%lo vwonce p&

3.13.2 Warnings and faults

BCSoft fault

Blue LED Red LED code

Warning/fault Description

égg?;gir?gg;fate Flashing light (1x) Internal temperature > 90°C - High ambient temperature
According to Drift > 5% - Mechanical valve offset

operating state
According to

- Valve moving against its stop
- Mechanical valve offset

operating state Warning Drift> 10% - Valve moving against its stop
- Valve blocked
ﬁgggg?g;&te Flashing light (4x) Warning Reference switch does not open ) :‘rigi;?gf:;?mcal it
- Actuator offset
According to - . ' - Valve blocked
Flashing light (5%) 9 Warning Reference switch does not close - Internal error

operating state - Actuator offset, mechanical offset

According to - Signalinterrupted
N9 Flashing light (6%) 10 Warning Analogue input IN <4 mA - Signal not connected
operating state .
- Input defective
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Function

BCSoft fault

Blue LED Red LED code

Warning/fault Description

According to I . ) Service note: number of OPE
operating state Flashing light (7) 21 Warning cycles > limit val€
According to N . "
aperating state Flashing light (8x) 22 Warning
. Service no
According to - . )
operating state Flashing light (9%) 23 Warning 1orRO
Flashing light (1x) Permanent light 5 Fault - e.g. EEPROM reading or writing error

- Valve blocked

— . . vosition cheek: reference switch | - Internal error
Flashing light () | Permanent light 11 Fault o%@%e pemavenor
-Valve not closed (BVHS)

. - Valve blocked

Flashing light (3x) Permanent light 12 u( Zer@check EEETE = Internal error
oes notopen
a - Actuator offset

Flashing light (6x) Permanent light 30 Fault 9 errorforaitucstable parameters,
Flashing light (7x) Permanent light 1 7 Saving error: factory default parameters
Flashing light (8) Permanent lig Saving error: user calibration
Flashing light (9x) Permanent lig @ult Low voltage Check actuator mains voltage supply
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Function

3.14 Relay outputs RO 1 and RO 2 function
The function of digital outputs RO 1 and RO 2 can be adjusted using BCSoft.
Signalat RO 1 or RO 2

CLOSED position

Low-fire rate position (low) equalto=
greater than orequalto> =

equaltoor less than <=

Further setting options Remarks

Intermediate position (middle)
OPEN position (high)

R itthes when valve between min. and max.

Freely programmable position position

¢
Faults are always signalled, warnings are signalled

depending on the selection in BCSoft (see Inputs/
Outputs, b4 (Warnings and faults

Faults and warnings

Fault Only faults are displayed
Manual mode Device isin Manual mode
Relay drops out in the event of: faults (not in the event
Ready of warnings), Manual mode, zero position check,
* calibration, no mains voltage
None Relay output has no function
1) These warnings are disp ositionin in BCSoft.
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Replacement possibilities for actuators

4 Replacement possibilities for actuators
4.1 GT 31 is to be replaced with IC 40

Actuator Actuator
03 Running time [s/90°]: 3.7 s v )
o7 75s ®
15 15s Runni t% [s/9 )
30 30s ®
60 60s ®
H Mains voltage: 24 V -
M ains voweo -230VAC, +10% A
T A
1 < :
2 e:2.5:Nm2) 2
3 ue: 3.0:Nm2) 3
o hree-point step control3) D
R Two-point step control3) D
E 4 -20 mAanalogue input A
G _ _
ol 1000 Q) feedback potentiometer R10
Example Example
GT 31-07T2E IC 40A2A
$ with parameterset P680133)
@ standard, O available

1) See separate type label on the device

2) IC40:2.5Nm,IC40S:3.0 Nm.

3)  Various parameter sets can be preset ex-works.
4) Supply the IC 40 permanently with voltage
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Replacement possibilities for actuators

4.2M5/M 6 is to be replaced with IC 40

olenold a ato A ato

Y Closed when de-energized Emergency closing functi S

5 Actuator size 5 for DN 40 - 80 - =

6 Actuator size 6 for DN 100 - -

R Slow opening, slow closing

L Slow opening, quick closing o

N Quick opening, quick closing

T Mains voltage: 220/240VAC i : A

M 110VAC A

K 24V DC -

o Two-point co -point ¢ * ®

3 Terminal connection box, [P 5 IP65 )

6 rdgglbg | y -
Example Example
M 6RT3 0 IC40SA

@® standard, O available
1) Various parameter sets can be p
2) Supply the IC 40 permanentl

™~

IC40- Edition 07.18

&)

A e>°

» tage.

s“

with parameter set P680191)
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Selection

5 Selection 5.2Type code

Description

Actuator
Emergency closing function
Mains voltage: 100-230VAC, 50/60 Hz
Torque:

1 please quote the requiredin your order.
Running time programmable between 4.5 and 76.5 s. 2 2.5Nm
2)  Only in conjunction with butterfly valve BVHS. If “none”, this 3 3 Nm
specification is omitted. A 4-20 mAanalogue input
3) C40:2.5Nm, IC40.5: 3.0 Nm. D e Digital inputs
4 If “none’, this specification is omitted. 0 Feedback potentiometer
<

5.1 Selection table

Y] A 23) 33) A% D4 R10 S
IC 40D O [ J [ J [ J O [ J O A

@ = standard, O = available

Example

C40A2D *
,&0
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Project planning information

6 Project planning information

6.1 Electrical connection
6.1.1 Cable selection
Install supply and signal lines separately.

Cables should be installed well away from high-voltage
lines of other devices.

Use temperature-resistant supply cables (> 90°C and
min. 1 -1.5mm2or AWG 14 - 18).

Observe EMC Directive for installation of signal lines,
Do not connect power supply and digital inputs to &

ferent phases of a three-phase current syste

IC40 - Edition07.18

a>°°

6.1.2 Digital inputs

The digital inputs require a current of approx. 5 mA at
24V DC or approx. Aat 230V AC. To avoid interfer-
ence, it may be ryto increase the output cur-

rent by using ddi al load resistor on the signal
sensor.
Load resistars may not itted inside the IC 40 for rea-
son o hea ation.
avo or 24 d 10 mA:
d resistor,= 4%k Q, 0.6 W.
A 4
0 I=10mA PLC
I=5mA <
IC ‘_'0 i=5mA
< _@ TR 47kQ | 24VOUT
T@ | Josw
DI1,DI2
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Project planning information

6.1.3 Feedback signalling In this application, the pressure switch monitors the
The feedback signal function (relay contact) possible maximum permitted air pressure so as to restrict the
with the outputs must not be used on its own for fail- maximum permittedfstart fuel flow rate using the air/

safe signalling of the status or of the position. gas ratio contro

Please refer to the relevant Directives and Standards as Example 2:
to whether and when a fail-safe signal is required.

As defined in European Standard EN 746-2 forin-
stance, gating of two non-fail-safe sensors (signals)

must be considered as a fail-safe equivalent array if the
two sensors detect different physical variables. 0
‘—» | I
Example 1:
0 VAS.N
VAG + VAS 1
x r option of fail-safe limitation of the start fuel
% te is utilization of a bypass in the gas circuit. A

ass valve can limit the amount of gas in fail-safe

VAS 1

manner owing to its nominal cross-section. The maxi-
mum possible gas pressure must be allowed for when
selecting the nominal cross-section.

At all events, the plant operator is responsible for as-
sessing installation safety. Elster GmbH can, in this
case, only provide its own estimates and resultant rec-

IC 40 + BVA BVA ommendations which do not reflect the individual situ-

ation of the particular installation.
A fail-safe equivalent array for the ignition position of

the butterfly valve for air may be series connection of a
pressure switch signal with the feedback signal of the
IC 40.
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Project planning information

6.2 Feedback potentiometer

The feedback potentiometer offers the option of moni-
toring the current position of the actuator.

It must be utilized as a voltage divider. The change in
position of the potentiometer wiper (which corresponds
to the actuator position) can be measured as a chang-
ing voltage between U_and Uy,.

Potentiometer

Other circuit layouts produce measurem ts that
are inaccurate and do not remain stabléov g pe
riod of time or are non-reproduciblgs The redu

the service life of the feedback tiometer.

The potentiometeris only s for onnection

safety extra-low voltage d prote

low voltage (PELV).

IC 40 cannot be retrofitt
actuator is available with fitted pot

with a tlometer The

iometer.

IC40 - Edition07.18

e

U+
22@ (e.g.1VDO)
21
—iUM
20@ :J' (ground)

6.3 Installation

The IC 40 must not be installed in a public place. It must
okized personnel only. Unauthor-
changes which could cause
nsafe or dangerous.

be accessibleto a
ized personnel
the system t m

Installat|o n:vertical or horizontal, not upside

toris us : h hot air, the pipeline should
q ately i d so as to reduce the ambient

perat*’
mport der to avoid over-heating, the flanges

y valve must not be insulated.

| nction with butterfly valves BVH, BVHS, the
ator can be used in temperatures of up to 250°C,
|th additional heat deflectors it can be used in tem-
peratures of up to 450°C, see page 64 (Accessories]

Ifthe

In order to mount the actuator onto control elements
other than DKL, DKG, BVA, BVAF, BVG, BVGF, BVH,
BVHS or VFC, the attachment set for “single application”
is required, see page p4 (Accessories).
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Project planning information

6.4 Commissioning

When mains power is connected, the actuator IC 40

conducts a zero position check. To do this, the actuator
opens the control element to approx. 25°. Then the ac-
tuator moves to the position specified by the operating

mode and input signals. v~

O
3& ,&0
00

&V
W

IC40 - Edition07.18
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Accessories

7 Accessories 7.2“Single application” attachment set

7.1 Heat deflectors o gss

rd # 7492@0

is required if the actuator is mount-

A attac nt
) ) _ onto elements other than DKL, DKG, BVA,
In conjunction with butterfly valves BVH, BVHS forho BVAF. VGF. BVH. BVHS or VFC.

air, the actuator can be used in temperatures v
250°C, with additional heat deflectors it c sedin \
temperatures of up to 450°C. 0

Order No.: 74921670

If you are using an insulated pipeline, ensure that there
is sufficient installation space to access the heat de-
flectors and the screw connectors near the valve.
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Accessories

7.3 BCSoft 7.4 Cable gland with pressure equalization
The current software can be downloaded from our In- element

ternet site at www.docuthek.com. To do so, you need to

register in the DOCUTHEK.

7.3.1 Opto-adapter PCO 200

ion element can be used instead

rmatré ndensation, the cable gland

with pressure eq
e standard 6 cable gland. The diaphragm in the

@jd is desi to ventilate the device, without allow-
ing wat ter.

' 1 %land, Order No.: 74924686.
BCSoft CD-ROM included, &
Order No.: 74960625. 0 C’o
O
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Technical data

8 Technical data

Purpose of control: operating control, electric actuator.

Mains voltage:
100-230VAC, +10%, 50/60 Hz, the actuator auto-
matically adjusts to the respective mains voltage.

Power consumption: 10.5W/21 VA at 230V AC,
9W/16.5VAat 120V AC.

Switch-on peak current: max. 10 A for max. 5 ms.

Screw terminals using the elevator principles for cables

up to 4 mmZ2 (single core cables) and for cables up t
2.5 mmZ2 with wire end ferrules.

Angle of rotation: 0 — 90°, setting accuracy < 0.'

Holding torque = torque as long as mains yel

plied.

Independently mounted control. O
Pollution degree: 3 (outside of &re)/ 6

2 (within enclosure). *

Rated impulse voltage: &
Impedance protected

2 digitalinputs:

24V DCor100-230VAC each.

Current requirement of digital inputs:
24V DC: approx. 5 mA eff,
230V AC: approx. 3 mA eff.

IC40 - Edition07.18

1 analogue input (optional):
4 - 20 mA (load impedance switchable from 50 Q to
250 Q.

Potentiometer
Feedback p

kQ +20%, see page

Linearity t e+ 2%, max. capacity: 0.25W, con-
ducti elemen
Tap high re ce.

igita outputg
allin tagts designed as relay change-over

QC 40: Nema 2, in conjunction with BVG, BVA or

BVH: Nema 3.

Safety class: I.

Duty cycle: 100%o.

Type of action to EN 60730: type 1C.
Software class A.

Overvoltage category lll.

Electrical connection: line entrance: 3 x M20 plastic
cable glands.

Ambient temperature:
-20to +60°C, no condensation permitted.
Storage temperature: -20 to +40°C.

Max. installation altitude: 2000 m AMSL.
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Technical data

8.1 Running times and torques

Type Running time [s/90°] Torque [Nm]
50 Hz 60 Hz 50 Hz 60 Hz
IC40 45-76.5 45-76.5 2.5 2.5

IC40S 45-76.5 45-76.5 3 3

Onthe IC 40, the running time and torque are inde- é

can be freely programmed between the limits of
45-765s.

The following specifications on the designed lifetime

of the actuator relate to typical applications with B *‘
BVAF, BVG, BVGF, BVH, BVHS and VFC. <&
Mechanical switching cycles ' \Q
(0°-90°-0°0% - 100% - 0%): 0
IC 40 with VFC: 5 million cycle

IC 40 with BVA/BVG: 5 million cyles E oa

pendent of the mains frequency. The running time &

IC 40 with BVAF/BVGF: 5 milliof*'c S
IC 40 with BVH/BVHx: 3 mi cles A

Typical number of operatifg ital out-
puts RO 1 and RO 2:

Switching current \‘w.’ ching cycles
5mA 4,000,000
2A 250,000
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Technical data

8.2 Dimensions
8.2.11C40

/@
o
)
e 255 (0.1")
L1128 (@0.3"

Other dimensions of IC 40 with butterfly valy@s | ' \Q
see www.docuthek.com, Butterfly valves BVGBVA 0

BVH Technical Information. Dimensiod&of [@40 with 0

VFC, see www.docuthek.com, Linedr flow eontrols.V
Technical Information.
0 ’
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Maintenance cycles

9 Maintenance cycles
Actuator IC 40 suffers little wear and requires little ser-
vicing.

We recommend a function check once a year.

If the “Service note” option has been activated in ‘ &

be adapted if necessary:
3 million cycles (0-90-0°0 - 100 - 0%),

BCSoft, the warning limits are preset as follows and can :
3 million relay switching operations, '
5 million changes of direction. & *’

N
o"\) s
N

IC40 - Edition07.18

69



Glossary

10 Glossary

10.1 Start fuel flow rate

The start fuel flow rate is the quantity of fuel ignited by
the ignition device on start-up of the burner.

10.2 Positions

Position is the angle (0 —90° or O — 100%) which the &
actuator approaches. There are 4 positions, depending o

on the set operating mode: ' 0

Closed = 0° = 0%, *o

Low = low-fire rate, 0

Middle = intermediate, p Q

High = open. :\

10.3 Adjustment angle for the “ sitiono

The adjustment angle for the “opefl’ position indi eO
the approached position of t ct rand thu r-

mines the maximum quanti ermitten de.

&

IC40 - Edition07.18
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Legend

11 Legend
™ | Manualmode
Safety interlocks (limits)
Start-up signal
High temperature mode
B[4 | Ignition transformer
IE’Q Gas valve
D%és Airvalve
Purge
Al | Ext. airvalve control
[ |Flamesignal
[ | Operatingsignal
1,2 |Pilotand main burner
<74 | Fault signal
Reset
tg | Closing time
B« | Air pressure switch

IC40 - Edition07.18
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Feedback

Finally, we are offering you the opportunity to assess this “Technical Information (TI)" and to give us your opinion,
so that we can improve our documents further and suit them to your needs.

Clarity

( Found information quickly

(O Searched for a long time

(® Didn't find information
What is missing? wcac

() No answer

Use

[ To get to know the product
[1To choose a product

[ Planning

[ To look for information

Remarks

cqwcqwefd

%

Contact

Elster GmbH

Postfach 2809 - 49018 Osnabruck
Strotheweg 1 - 49504 Lotte (Buren)
Germany

Tel. +495411214-0

Fax +49541 1214-370
hts.lotte@honeywell.com

www.kromschroeder.com
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The current addresses of our international agents
are available on the Internet:
www.kromschroeder.de/Weltweit.20.0.htm[?&L=1

We reserve the right to make technical
modifications in the interests of progress.

Copyright © 2018 Elster GmbH
All rights reserved.
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