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for distributed
control panels

Circuit diagram, bill of materials
and functional sequence
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Electrical door interlock according to UL 508A and NFPA 79

In this application example, we show you how to comply with the requirements of
the US standards for mechanical/electronic door interlocks of distributed control
panels with any number of doors, while at the same time saving effort and costs.

Application solution

exceeds the design requirements
of ANSI/UL508A and NFPA79

An application example of Siemens.
© Siemens AG 2023. All rights reserved. www.siemens.com/controlpanel
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Legal information

Electronic door interlocking with LOGO!

Electric door interlocking

Electronic door interlocking with SIMATIC

Further information

An application example of Siemens.
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Application examples - legal information

Use of application examples

Application examples illustrate the solution of automation tasks through an interaction of several components in the form of
text, graphics and/or software modules. The application examples are a free service by Siemens AG and/or a subsidiary of
Siemens AG (“Siemens”). They are non-binding and make no claim to completeness or functionality regarding configuration
and equipment. The application examples merely offer help with typical tasks; they do not constitute customer-specific
solutions. You yourself are responsible for the proper and safe operation of the products in accordance with applicable
regulations and must also check the function of the respective application example and customize it for your system.

Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the application examples used
by technically trained personnel. Any change to the application examples is your responsibility. Sharing the application
examples with third parties or copying the application examples or excerpts thereof is permitted only in combination with
your own products. The application examples are not required to undergo the customary tests and quality inspections of a
chargeable product; they may have functional and performance defects as well as errors. It is your responsibility to use them
in such a manner that any malfunctions that may occur do not result in property damage or injury to persons.

Disclaimer of liability

Siemens shall not assume any liability, for any legal reason whatsoever, including, without limitation, liability for the usability,
availability, completeness and freedom from defects of the application examples as well as for related information,
configuration and performance data and any damage caused thereby. This shall not apply in cases of mandatory liability, for
example under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of life, bodily injury
or damage to health, non-compliance with a guarantee, fraudulent non-disclosure of a defect, or culpable breach of material
contractual obligations. Claims for damages arising from a breach of material contractual obligations shall however be limited
to the foreseeable damage typical of the type of agreement, unless liability arises from intent or gross negligence or is based
on loss of life, bodily injury or damage to health. The foregoing provisions do not imply any change in the burden of proof to
your detriment. You shall indemnify Siemens against existing or future claims of third parties in this connection except where
Siemens is mandatorily liable.

By using the application examples you acknowledge that Siemens cannot be held liable for any damage beyond the liability
provisions described.

Other information

Siemens reserves the right to make changes to the application examples at any time without notice. In case of discrepancies
between the suggestions in the application examples and other Siemens publications such as catalogs, the content of the
other documentation shall have precedence.

The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

An application example of Siemens.
© Siemens AG 2023. All rights reserved. 3
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Security information

Siemens provides products and solutions with industrial security functions that support the secure operation of plants,
systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary to implement — and
continuously maintain — a holistic, state-of-the-art industrial security concept. Siemens’ products and solutions constitute
one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines and networks. Such
systems, machines and components should only be connected to an enterprise network or the internet if and to the extent
such a connection is necessary and only when appropriate security measures (e.g. firewalls and/or network segmentation)
are in place.

For additional information on industrial security measures that may be implemented, please Vvisit
https://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure. Siemens strongly
recommends that product updates are applied as soon as they are available and that the latest product versions are used.
Use of product versions that are no longer supported, and failure to apply the latest updates may increase customer’s
exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed under
https://www.siemens.com/industrialsecurity.

An application example of Siemens.
© Siemens AG 2023. All rights reserved. 4
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1. Electronic door
Interlocking with

LOGO!

Circuit diagram, bill of materials
and functional sequence

An application example of Siemens.
© Siemens AG 2023. All rights reserved.
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Overview of door interlocking with LOGO!
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lagram
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PLC overview LOGO! controller
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The expansion module is used to show the position of the main switch via indicator light.
This indicator light is not absolutely necessary and the expansion module can be done without.

An application example of Siemens.
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PLC overview LOGO! controller inputs and
outputs
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PLC overview LOGO! controller inputs and
outputs
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Label Quantity Designation Technical specifications

Type number

8DI 24 V AC/DC

y i | 1)
K1 1 Logic module LOGO! 24 RCE 4 relay outputs 10 A

6ED1052-1HB08-0BAO

4Dl 24 V AC/IDC

-K2 1 LOGO! DM8 24R? 4 Relay outputs 5 A 6ED1055-1HB00-0BA2
-P1 1 Light element 24 V ACIDC; BA9s; green 3SU1152-6AA40-1AAO
-P1 1 Label holder Black 3SU1900-0AN10-0AAO0
-P2 1 Light element 24 V ACIDC; BA9s; green 3SU1152-6AA40-1AAO
-P2 1 Label holder Black 3SU1900-0AN10-0AAO0
-P3 1 Light element 24V ACIDC; BA9s; red 3SU1152-6AA20-1AAQ
-P3 1 Label holder Black 3SU1900-0AN10-0AAO0
-Q1 1 Main switch 3VA5215-6EC31-0AAQ
-Q1 1 Undervoltage release 3VA9978-0BB11

Auxiliary switch

Q1 1 (changeover contacts) 3VA9978-0AA12
Q1 1 Tripped alarm switch 3VA9978-0AB12
(changeover contacts)
Q1 1 Door-coupllng rotary operating 3VA9277-0FK31
mechanism complete
Additional handle for door
-Q1 1 coupling rotary operating 3VA9477-0GCO1
mechanism
515 1 Key-operated switch 0-1; momentary contact type | 3SU1050-4BCO1-0AAQ
2 positions
-S1S 1 Label holder Black 3SU1900-0AN10-0AAOQ
-51S 1 Switching element 1S; Front 3SU1400-1AA10-1BAO
ST 1 Position switch 24V DC; with tumbler 3SE5322-0SB21
-S2T 1 Position switch 24V DC; with tumbler 3SE5322-0SB21

DAs an alternative to the LOGO! basic module (-K1), a LOGO! without display could also be used.
Optionally, a LOGO! text display can be installed instead of the indicator lights.

Adjustments then have to be made in the program for this purpose.

The following messages, for example, could be generated in this case:

- Main switch tripped

- Error in the position switch magnetic hold circuit

- Error in the position switch actuator circuit

- etc.

Adjustments then have to be made in the program for this purpose.

2If no "Main switch ON" (-P2) message is needed, the expansion module can be omitted.

An application example of Siemens.
© Siemens AG 2023. All rights reserved.
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This procedure describes the mode of operation of
mechanicallelectronic (LOGO! "Black Box") door
interlocking as per UL508A / NFPA 79 according to this
circuit diagram.

1. The main switch (-Q1) with door coupling rotary drive
and second handle according to UL508 A | NFPA 79
mechanically interlocks the door that is connected to
the main switch.

2. The position switches with magnetic tumbler
(-S1T to -S2T) interlock the remaining control cabinet
doors electrically.

3. The main switch is mechanically defeated using a tool at
the handle of the door coupling rotary drive so that the
door can be opened by specialist personnel when the
main switch is switched on.

4. The doors, which are electrically interlocked with the
position switches, are defeated by an "electrical”
actuation so that they can also be opened by specialist
personnel when the main switch is switched on.

5. Operation of the "electrical" defeat function:

a) The magnets of the position switches can be
unlocked by means of block BO2 (interval time-delay
relay, edge-triggered) for 10 seconds using the key
switch (-S1S).

b) If no door is opened in this period (i.e. the actuators
of the position switches remain interlocked) the
magnets are energized again after 10 seconds and
the doors remain interlocked.

c) Ifadoor or several doors are opened during this
time, all magnets of the position switches are
energized again after 10 seconds and the doors
that are not open remain interlocked.

d) When an open door is closed again, the actuator
interlocks automatically with the magnet already
energized.

6. When the main switch is switched OFF, all doors are
unlocked and can be opened. However, if the main
switch is switched back ON and one or more doors of
the electrical interlock are still open, the main switch
is tripped by the undervoltage release and falls into
the "Trip" position. If this is to be avoided (due to
maintenance), the defeat function must be started
before the main switch is switched ON again with
open door(s).

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

If the main switch is tripped, e.g. by an overload or a
short circuit, the doors remain interlocked. The doors are
opened either by starting the electrical defeat function
or by switching the main switch to the OFF position.

Explanation of indicator lights:

a) -P1-> "All doors are closed and interlocked"
means that the magnets are energized and the
actuators are plugged in

b) -P2 = "Main switch ON" means that the main
switch is engaged.

c) -P3 > "Defeating active" means that the
electrical defeat function is active

Block BO2 (interval time-delay relay) is edge-triggered.
Any time can be selected.

Block BO3 (ON delay) has a switch-on delay (1 sec.)

and block B0O9 (switch-on/off delay) has a switch-on
delay (0 sec.) and switch-off delay (1 sec.). These delays
should ensure that when the defeat function is started
and subsequently ended, the undervoltage releases
from the main switch (-Q1) do not inadvertently trip this
switch.

If an error should occur in the actuator circuit from

the position switch (e.g. wire break of actuator circuit),
door interlock safety is no longer provided and the main
switch (-2Q1) trips by means of its undervoltage
release!

If a magnet of the position switches fails, the main
switch (-Q1) does not trip! This can also be seen from
the fact that the light indicator "All doors are closed and
interlocked" (-P1) is off. However, if such a door with

a defective magnet of the position switch is opened
without the electrical defeat function being active,

the main switch also trips and does so via the actuator
circuit. Door interlock safety is thus provided. This was
chosen so as not to unnecessarily interrupt operations
and the process.

The door of the main switch is opened beyond the "Off"
position with "Door Open" position.

13
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2. Atool on the handle can be used to open the door when
the main switch is switched on.

3. ltis possible to switch on the main switch when the door
is open using a "deliberate action" with the second
handle on the main switch.

4.  When the main switch and the handle in the door are in
the "ON" position, door interlocking automatically
becomes effective again when the door closes.

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

It may be possible to dispense with the "Main switch ON"
indicator, as the switch position is visible from the position of
the second handle on the switch when the door is open, or
the position on the door handle when the door is closed. The
LOGO! expansion module could therefore be done without.

14
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2. Electric door
Interlocking

Circuit diagram, bill of materials
and functional sequence
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Kennzeichen|Menge Bezeichnung Technische Spezifikation Typnummer
gg; -3H2, 3 [|Light indicator LED; 24V ACIDC; green  [35U1152-6AA40-1AAQ
-3H4 1 Light indicator LED; 24V ACIDC; red 3SU1152-6AA20-1AA0
-3H1, -3H2,
-3H3, -3H4, 5 |Labeling plate Black 3SU1900-0AN10-0AAO
251
-2K1 1 Contactor relay (Feedback contactor) 2NO+2NC; 24V DC 3RH2122-1BB40
-2K3 1 Contactor relay (Reversing contactor) 2NO+2NC; 24V DC 3RH2122-1BB40
2K3 1 [Auxiliary switch block with make-before-break 3RH2911-1FB11
contactor
-2K4 1 Contactor relay (interlocking contactor) ANO; 24VIDC 3RH2140-1BB40
L2KT2 1 [Timing relay 'I‘)"(‘:“t'f“”d'on" 2C0; 24V |3pp3505-18830
251 1 |Key-operated switch 2 positions ?y';;mome”tary contact \35111050-4BC01-0AAO
-2S1 1 Contact module TNO; front 35U1400-1AA10-1BAO
-SY1, -SY2, ... Position switch “Solenoid-locked” o
5v99 1-99 (Number of locking doors) 24V DC; with tumbler 3SE5322-0SB21
1 Machine supply circuit disconnect 3VA5215-6EC31-0AA0
1201 ] 1 Undervoltage releases UVR 3VA9978-0BB11
1 Auxiliary switch AUX 3VA9978-0AA12
1 Trip alarm switches TAS 3VA9978-0AB12
-2Q1 1 Door mounted rotary operator (complete) suitable for 3VA52, 3VA61 3VA9277-0FK31
-2Q1 1 |Supplementary handle (NFPA79) and 3VA62 3VA9477-0GCO1
-2Q1 1 Time-delay devices for undervoltage releases 24V DC 3VA9978-0BF23

Machine supply circuit

disconnect 3VA5

Door mounted rotary operator

(complete)

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

Supplementary handle

(NFPA79)

Time-delay devices for

undervoltage releases
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The purpose of this sequence is to describe the
operating principle of a mechanical/electrical door
interlocking according to UL 508A/ NFPA 79 based on
this circuit diagram.

1.

The main switch (-2Q1) with door-coupling rotary
operating mechanism and second handle according to
UL 508A/NFPA 79 mechanically interlocks the door,
which is connected to the main switch.

The position switches with magnetic tumbler (-2SY1...
to 2SYx) interlock the remaining control cabinet doors
electrically.

The main switch is mechanically defeated with a tool
on the handle of the door-coupling rotary operating
mechanism so that the door can be opened by
specialist personnel when the main switch is closed.

The doors, which are electrically interlocked with the
position switches, are defeated by an "electrical”
actuation, so that they can also be opened by specialist
personnel when the main switch is closed.

Operator control of "electrical" defeat function:

a) Using key-operated switch (-251), unlocking of the
magnets of the position switches, here for 10
seconds, is enabled via the time relay (-2KT2,
breaking-pulse interval relay).

b) If no door is opened during this time, (i.e. the
actuators of the position switches remain
interlocked), the magnets are supplied with current
again after 10 seconds and the doors remain
interlocked.

¢) If adoor (one or more) is opened during this time,
the magnets of the positions switches are supplied
with current again after 10 seconds and the
unopened doors remain interlocked.

d) If an open door is closed again, the actuator is
automatically interlocked again with the magnets
that have already been supplied with current.

When the main switch is switched off, all doors are
unlocked and can be opened. However, if the main
switch is closed again and one or more doors of the
electrical interlock are still open, the main switch is
tripped by the undervoltage trip unit and falls into the
"Trip" position. If this is to be prevented (maintenance-
related), the defeating function must be started before
the main switch is switched on again when any doors
are open.

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

If the main switch is tripped, e.g. by an overload or a
short-circuit, the doors remain interlocked. The doors
are opened either by starting the electrical defeat
function or by switching the main switch to OFF
position.

Explanation of the indicator lights

a) -3H1 - "All doors are closed and interlocked"
means that the magnets are supplied with current
and the actuators are inserted

b) -3H2 > "Main switch ON" means that the main
switch is engaged

¢) -3H3 > "Defeating function active" means that the
electrical defeating function is active

The time relay (-2KT2) is designed as a breaking-pulse
interval relay. The time can be freely selected.

The contactor (-2K3) has, among other things, two
overlapping contacts. These overlapping contacts and
the delay device (-2Q2) should guarantee that, on start
of the defeat function and subsequent ending of the
defeat function of the undervoltage trip of the main
switch (-2Q1), the main switch is not unintentionally
tripped.

If a fault occurs in the actuator circuit of the position
switch (e.g. wire break in actuator circuit), door
interlock safety is no longer provided and the main
switch (-2Q1) trips by means of its undervoltage trip!

If a magnet of the position switches fails, the main
switch (-2Q1) does not trip! This can also be recognized
by the fact that the indicator light "All doors are closed
and interlocked" (-3H1) is off. However, if a door with a
defective magnet of the position switch is opened
when the electric defeat function is not activated, the
main switch also trips and, namely, via the actuator
circuit. Door interlock safety is thus also provided here.
This was therefore selected in such a way to avoid
unnecessary interruption of the operating sequence
and the process.

The door of the main switch is opened beyond the "Off"
position with "Door Open" position.

The opening of the door when the main switch is
switched on can be defeated with a tool at the handle.
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3. Aclosing of the main switch when the door is open is
possible with a "deliberate operation" using the second

handle at the main switch. The indicator light "Main switch ON" can possibly be omitted

because the switch position is apparent from the position of
the second handle on the switch when the door is open or
the position on the door handle when the door is closed.

4. When the main switch is in position "ON" and the
handle is in the door, the door interlock automatically
becomes operative again when the door is closed.

An application example of Siemens.
© Siemens AG 2023. All rights reserved. 20
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3. Electronic door
Interlocking with

SIMATIC

Overview, parts list and program
block

An application example of Siemens.
© Siemens AG 2023. All rights reserved. 21
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This sequence describes the operation method of a
mechanicallelectronic (SIMATIC "black box") door
interlocking acc. to UL508A /| NFPA 79 in the available
function block.

1. The main switch (-Q1) with door-coupling rotary
operating mechanism and second handle acc. to UL508 A/
NFPA 79 mechanically interlocks the door that is connected
to the main switch.

2. The position switches with magnet locking device
interlock the other control panel doors electrically.

3. The main switch is mechanically defeated at the handle
of the door-coupling rotary operating mechanism with a
tool, so that the door can be opened by qualified personnel
when the main switch is turned on.

4. The doors that are electrically interlocked with the
position switches are defeated by "electrical" operation so
that they can be opened by qualified personnel even when
the main switch is turned on.

5. Operator control of "electrical" defeating function:

a) Using a key-operated pushbutton (-51S), unlocking of the
magnets of the position switches is enabled. The time
window for this operation is 10 seconds.

b) If no door is opened within this time (i.e. the actuators of
the position switches remain locked), the magnets are
energized again after 10 seconds and the doors remain
locked.

c) If one or more doors are opened during this time, all
magnets of the position switches are energized again after
10 seconds and the unopened doors remain locked.

d) If an open door is closed again, the actuator is
automatically locked again with the already energized
magnet.

6. If the main switch is switched off, all doors are unlocked
and can be opened. However, if the main switch is turned
on again while one or more doors of the electrical
interlocking are still open, the main switch is tripped by the
undervoltage release and drops into the tripped position. If
this must be prevented (for maintenance reasons),

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

defeating must be started before the main switch is turned
on again while one or more doors are open.

7. If the main switch is tripped, e.g., by an overload or a
short-circuit, the doors remain locked. The doors are
opened either by starting the electrical defeating function
or by putting the main switch into the OFF position.

8. Explanation of the indicator lights:

a) -P1 — "All doors are closed and locked" means that the
magnets are energized and the actuators are inserted.

b) -P2 — "Main switch ON" means that the main switch is
closed.

c) -P3 — "Defeating active" means that the electrical
defeating function is active.

1. The door of the main switch is opened beyond the "Off"
position with "Door Open" position.

2. The opening of the door when the main switch is closed
can be defeated with a tool at the handle.

3. Closing the main switch when the door is open is possible
with a "deliberate action" by means of the second handle at
the main switch.

4. When the main switch is in the "ON" position and the
handle is in the door, the door interlocking automatically
becomes operative again when the door is closed.

The indicator light for "main switch ON" may not be
necessary because the switch position is visible by

the position of the second handle at the switch when the
door is open or by the position at the door handle when the
door is closed.

Function block
Tag list
Networks
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Code | Quantity Designation Technical specification Type number
1 SIMATIC 57-1200/1500 controller | 2" P& Programmed with STEP7V15.1
and higher
-Q1 1 Main switch Rated current according to requirement 3VA5/6...
Door-coupling rotary operating with door tumbler (locking device) and
-Q1 1 . . . 3VA9...
mechanism door opening function

-Q1 1 Supplementary handle for switching on with the door open 3VA9...

-Q1 1 Undervoltage release 24V DC 3VA9978-0BB11
-Q1 1 Auxiliary contact trip alarm 1CO 3VA9978-0AB12
-Q1 1 Auxiliary contact 1CO 3VA9978-0AA12
-P1 1 Light element Indicator light green LED 24 V DC 3SU1152-6AA40-1AA0
-P1 1 Label holder Black 3SU1900-0AN10-0AAQ
-P2 1 Light element Indicator light green LED 24 V DC 3SU1152-6AA40-1AA0
-P2 1 Label holder Black 3SU1900-0AN10-0AAQ
-P3 1 Light element Indicator light red LED 24 V DC 3SU1152-6AA20-1AAQ
-P3 1 Label holder Black 3SU1900-0AN10-0AAOQ
-S1S 1 Key-operated button 2 positions 0-1; momentary contact type 3SU1050-4BCO1-0AAO0
-S1S 1 Label holder Black 3SU1900-0AN10-0AAOQ
-S1S 1 Contact block 1NO; front 3SU1400-1AA10-1BAO

Position switch

24 V DC; with locking device

3SE5322-0SB21

Number corresponding to the doors

An application example of Siemens.
© Siemens AG 2023. All rights reserved.
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Totally Integrated Automation Portal

EnclosurelnterlockingUL508Aen » PLC [CPU 1211C AUDURIy] » Programmbausteine » Main [OB1]

%10z — pefeatingTime

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

Wi L, EAERB T CGaEB G Gl &7 |
Main
| Name Datentyp | Defaultwert Kommentar
1 € ¥ Input
2 4] = Initial_Call Bool Initial call of this OB
3 4@n. Remanence Bool =True, ifremanent data are available
4 41 ¥ Temp
5 = <Hinzufugen>
6 < ¥ Constant
7 = <Hinzufiigen>
¥  Netzwerk 1:
Kommentar
%DB1
“InstDoorinterlock
ingUL508A"
WB1
"DoorinterlockingUL508A™
EN ENO
%0 .0 %Q0.0
“i1DoorMagnetEn  j1DoorMagnetE glindcatorLight  “qlindcatorLightD
ergized” — nergized DoorClosedinte  corClosedinterloc
%40 1 rlockingActive — kingActive”
"i2DoorClosed” — §
ZDoarClosed q2indicatorLigh ~ %Q0.1 .
0.2 i3startDefeatin  tDefeatingActiv  "q2IndicatorLight
“i3StartDefeating” —g e —iDefeatingActive”
. @03 i4MainSwitchO %Q0 2
i4MainSwitchOn® —n q3Undervoltag 'TBUndeNoltageR
elease”
%40.4 eRelease —
“iSMainSwitchtrip  jSMainSwitchtri %003
ped” — pped g4Magneticinte  “g4Magneticinterl

rlockingActive — ockingActive”

%Q0 4

g5indicatorLigh ~ "g5IndicatorLight
tMainSwitchOn —i MainSwitchOn®
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Totally Integrated
Automation Portal

DoorlnterlockingUL508A [FB1]

Name

DoorlnterlockingUL508A

DoorlinterlockingUL508A Eigenschaften

Nummer 1

Nummerierung Automatisch

Titel Autor Kommentar Familie
Version 0.1 Anwenderdefi-
nierte ID
Name Datentyp Defaultwert Remanenz Erreichbar Schr Sichtbar [Einstell- |Uberwa- |[Kommentar
aus eib- [in HMI En- |wert chung
HMI/OPC  bar |gineering
UA aus
HMI/
OPC
UA
w Input
i1DoorMagnetEnergized Bool false Nicht remanent True False [True False Monitoring of door tumbler
(locking device) magnet
energized
i2DoorClosed Bool false Nicht remanent True False |True False Door feedback signal door
contact
i3StartDefeating Bool false Nicht remanent True False [True False Key-operated pushbutton
for defeating the door tum-
bler (locking device)
i4MainSwitchOn Bool false Nicht remanent True False |True False Main switch feedback signal
auxiliary contact
i5MainSwitchtripped Bool false Nicht remanent True False [True False Main switch (circuit breaker,
trip alarm switch) closed
DefeatingTime Time T#10s Nicht remanent True True True False Defeating time after activa-
tion of key-operated push-
button until door opening
under voltage (default 10s)
w Output
q1indcatorLightDoorClosedIn- Bool false Nicht remanent True False [True False Indicator light: true = all
terlockingActive doors closed and interlock-
ing is active, false = doors
open or interlocking is deac-
tivated
q2IndicatorLightDefeatingAc- [Bool false Nicht remanent True False [True False Indicator light for defeating:
tive true = active, false = deacti-
vated
q3UndervoltageRelease Bool false Nicht remanent True False [True False Control of the undervoltage
release: true = normal volt-
age, false = undervoltage re-
lease is tripped
q4MagneticinterlockingActive Bool false Nicht remanent True False |True False Control of magnetic tumbler
(locking device): true =
magnet energized, false =
magnet deenergized
q5IndicatorLightMainSwitch- [Bool false Nicht remanent True False True False Indicator light for main
Oon switch: True = On, False =
Off
InOut
w Static
w statTimerdefeatingtime IEC_TIMER Nicht remanent True False [True False statTimerUeberlistungszeit
PT Time T#0ms Nicht remanent True False [True False
ET Time T#0ms Nicht remanent True False [True False
IN Bool false Nicht remanent True False |True False
Q Bool false Nicht remanent True False True False
w statTimerChangeoverTime-  IEC_TIMER Nicht remanent True False [True False statTimerUmschaltzeitTue-
Door1 rent
PT Time T#0ms Nicht remanent True False [True False
ET Time T#0ms Nicht remanent True False True False
IN Bool false Nicht remanent True False True False
Q Bool false Nicht remanent True False [True False
w statTimerChangeoverTime-  [EC_TIMER Nicht remanent True False [True False statTimerUmschaltzeitTue-
Door2 ren2
PT Time T#0ms Nicht remanent True False True False
ET Time T#0ms Nicht remanent True False True False
IN Bool false Nicht remanent True False [True False
Q Bool false Nicht remanent True False [True False
statRSFlipFlopUndervoltageR- [Bool false Nicht remanent True False True False statRSFlipFlopUnterspan-
elease nungsausloeser
w Temp
tempUndervoltageRelease-  Bool tempUnterspannugsausloe-
Bridgeover serBruecken
tempdefeatingSignalDuration Bool tempUeberlistungsSignalDa-
uer
w Constant
CHANGEOVER_ TIME_DOORS [Time T#1000ms UMSCHALTZEIT_TUEREN

An application example of Siemens.
© Siemens AG 2023. All rights reserved.
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Totally Integrated
Automation Portal

Netzwerk 1: Indicator light "Doors closed and interlocking active"

true = all doors closed and interlocking is active
false = doors open or interlocking is deactivated

#q1IndcatorLight

& DoorClosedinterlo
#i1DoorMagnetEn ckingActive
ergized — Z
#i2D00rClosed =gy - -

Netzwerk 2: Indicator light "Main switch ON"

#qSindicatorLight
MainSwitchOn

#i4MainSwitchOn — —_

Netzwerk 3: Start defeating time and output as an extended pulse

A temporary extended signal for unlocking the magnets is generated edge-triggered by a key-operated pushbutton.
The defeating time is 10s by default and can be defined externally through a block input.

#statTimerdefeati

ngtime
™ #tempdefeatingSi
Time gnalDuration
#i35tartDefeating mem IN ET = T#0ms S
#DefeatingTime — pT Q— -

Netzwerk 4: Signal generation to bypass the undervoltage release

Background functional sequence:

When the main switch is opened, all doors are unlocked and can be opened. However, if the main switch is closed again while one or more doors of the electrical inter-
locking are still open, the main switch is tripped by the undervoltage release and it drops into the "tripped" position

If this must be prevented (for maintenance reasons), defeating must be started before the main switch is closed again while one or more doors are open.

i #statRSFlipFlopUn
#tempdefeatingSi denvoltageReleas
gnalDuration mem B
#i#MainSwitchOn — SR
#i2DoorClosed =0 -
#statTimerChang
coverTimeDoor T
TON
Time
#i2DoorClosed — IN
T#1000ms #tempUndervolta
#CHANGEOVER. ET —T#0ms > geReleaseBridgeo
TIME_DOORS” — pr- —E—— ver
#i4MainSwitchOn = g —nr1 Q— -

Netzwerk 5: Control of magnetic tumbler (locking device)

Background functional sequence

Operator control of "electrical" defeating function:

a) Using a key-operated pushbutton (-515), a 10-second unlocking time of the magnets of the position switches is enabled here via block B02 (interval relay, edge-trig-
gered).

b) If no door is opened during this time, (i.e. the actuators of the position switches remain locked), the magnets are energized again after 10 seconds and the doors
remain locked.

c) If one or more doors are opened during this time, all magnets of the position switches are energized again after 10 seconds and the unopened doors remain locked.
d) If an open door is closed again, the actuator is automatically locked again with the magnet, which has already been energized.

>=1 & #g4Magneticinter
#4MainSwitchOn e #tempdefeatingsi lockingActive
gnalDuration mo -

#5MainSwitchtrip
ped — g —_— - -

Netzwerk 6: Indicator light for defeating, true = active, false = deactivated

#tempdefeatingSi

gnalDuration — #q2IndicatorLight

DefeatingActive
#tempUndervolta

geReleaseBridgeo -

ver — - -

Netzwerk 7: Control of the undervoltage release

Control of the undervoltage release: true = normal voltage, false = undervoltage release is tripped
Background functional sequence:

When the main switch is opened, all doors are unlocked and can be opened. However, if the main switch is closed again while one or more doors of the electrical inter-
locking are still open, the main switch is tripped by the undervoltage release and it drops into the "tripped" position

An application example of Siemens.
© Siemens AG 2023. All rights reserved.

26



Application example |[Door interlocking for distributed control panels

Totally Integrated
Automation Portal

If this must be prevented (for maintenance reasons), defeating must be started before the main switch is closed again while one or more doors are open.

#statTimerChang
eoverTimeDoor2

TOF
Time =
#i2D0orClosed == IN smpnders
T#1000ms geReleaseBridgeo
#°CHANGEOVER ET =—T#0ms Vel
J #q3Undervoltage
Release

#tempdefeatingSi
gnalDuration — g -

An application example of Siemens.
© Siemens AG 2023. All rights reserved.
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You will find constantly updated news about
"Control Panels for the North American Market" at

Application example |[Door interlocking for distributed control panels

www.siemens.com/controlpanel/northamerican-standards.

This includes reference manuals, web-based training,
helpful engineering tools, and comprehensive practical

information concerning "control panel building". you will find

comprehensive information on "expert know-how

, "tools and

data for digitalization in engineering” and "aligned product

and system portfolio" on our market portal

www.siemens.com/controlpanel.

Integrated Control Panels — The easy way to optimized control

panels

Siemens AG

Smart Infrastructure

Electrical Products
Werner-von-Siemens-Str. 48-50

92224 Amberg Germany

An application example of Siemens.

© Siemens AG 2023. All rights reserved.

28


http://www.siemens.com/controlpanel/northamerican-standards
http://www.siemens.com/controlpanel

