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Moeller GmbH

Safety instructions

Warning!

/N

Dangerous electrical voltage!

Before commencing the installation

e Disconnect the power supply of the device.

e Ensure that devices cannot be accidentally
restarted.

Verify isolation from the supply.

Earth and short circuit.

Cover or enclose neighbouring units that
are live.

Follow the engineering instructions (AWA)
of the device concerned.

Only suitably qualified personnel in
accordance with EN 50110-1/-2

(VDE 0105 Part 100) may work on this
device/system.

Before installation and before touching
the device ensure that you are free of
electrostatic charge.

¢ The functional earth (FE) must be
connected to the protective earth (PE) or
to the potential equalisation. The system
installer is responsible for implementing
this connection.

e Connecting cables and signal lines should
be installed so that inductive or capacitive
interference does not impair the
automation functions.

e |nstall automation devices and related
operating elements in such a way that they
are well protected against unintentional
operation.

e Suitable safety hardware and software

measures should be implemented for the
/0 interface so that a line or wire breakage
on the signal side does not result in
undefined states in the automation
devices.

Ensure a reliable electrical isolation of the
low voltage for the 24 volt supply. Only
use power supply units complying with
I[EC 60364-4-41 (VDE 0100 Part 410) or
HD 384.4.41 S2.

Deviations of the mains voltage from the
rated value must not exceed the tolerance
limits given in the specifications, otherwise
this may cause malfunction and dangerous
operation.

Emergency stop devices complying with
I[EC/EN 60204-1 must be effective in all
operating modes of the automation
devices. Unlatching the emergency-stop
devices must not cause restart.

Devices that are designed for mounting in
housings or control cabinets must only be
operated and controlled after they have
been installed with the housing closed.
Desktop or portable units must only be
operated and controlled in enclosed
housings.



e Measures should be taken to ensure the
proper restart of programs interrupted
after a voltage dip or failure. This should
not cause dangerous operating states even
for a short time. If necessary, emergency-
stop devices should be implemented.

e Wherever faults in the automation system
may cause damage to persons or property,
external measures must be implemented to
ensure a safe operating state in the event
of a fault or malfunction (for example, by
means of separate limit switches,
mechanical interlocks etc.).
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Task

Overview drawing

1 Showroom And Shop Window Lighting

To automatically switch the showroom lights, shop
window lighting and external advertising display for a
retail store. The switching must take account of the
day of the week, the time and a daylight control
switch. The switching times for the shop window
lighting can be set as required. It must also be
possible to switch all the lights on and off manually.
The showroom and shop window lighting must
switch on in the event of an alarm.




Showroom And Shop
Window Lighting

Functional description

External advertising display
Mon — Sun 06:00 — 23:00 Time switch 1

The daylight control switch causes the advertising
display to switch off as the light level rises and to
switch on at dusk.

It must also be possible to manually switch the
advertising display on and off at any time. The P2
(Up arrow) and P4 (Down arrow) function buttons on
the “easy” control relay are used for this purpose.

The P buttons are activated in the Special system
menu. Press ALT and DEL simultaneously to
switch to the Special menu. See also the User
Manual AWB 2528-1304 GB or Training Guide
AWB 2528-1316 GB.

Shop window lighting
Mon - Fri 08:00 — 22:00 Time switch 2
Sat 08:00 - 23:00
Sun 10:00 - 22:00

The shop window lighting is also controlled by the
daylight control switch:

It is switched off as the light level rises and is
switched on when it starts to get dark.

The S5 button is used to switch the shop window
lighting on and off manually outside the programmed
times.

In the event of an alarm, potential-free contact S6 in
the alarm system switches the shop window lighting
on.

Once time switch 2 has been enabled it can be used
to change the switching times, even if a password
was activated up in the Special menu. The time
switch is enabled by programming the “+” symbol.

TB 2528-025 GB
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Functional description

Showroom lighting

Mon — Fri 08:55 — 13:05 Time switch 3
13:55-18:35

Sat 08:55 - 14:05

The flush-mounted switches S1, S2, S3 can be used
to activate the showroom lighting outside the
programmed times.

In the event of an alarm, the showroom and shop
window lights are switched on by contact S6.



Showroom And Shop
Window Lighting

Circuit diagram

1 — ' '
N ﬁ ‘ ‘
s1E—\ S2F--\  S3E-- 54\ ssE—\ 6

OOOOOOOOOOO

L NNITI2I1314 151617 18

easy 412-AC-RC @

100 00 00 é@

) H1(§1§ HZQP H3(%§)

S1-S3 Light switches for showroom lighting

S4 Switching contact for daylight control switch
S5 Light switch for shop window lighting

S6 Switching contact for alarm system

H1 External advertising display

H2 Shop window lighting
H3 Showroom lighting
F1 16 A char. B miniature circuit-breaker

10
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Parts list

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-RC 05/006
1 Daylight control switch
4 1-pole flush-mounted switch
1 16 A miniature circuit-breaker| FAZN B16 12/004

&

The Appendix contains a guide for determining
the maximum possible lamp loads.

Contactors should be used if the required lamp
load exceeds the switching capacity of the “easy”
relay outputs.

11



Showroom And Shop
Window Lighting

List of operands

Benefits

12

I1
12
I3
14
15
16
M1

M2
M3
P2
Pa
Q1
Q2
Q3
@1

@2
@3

Input, light switch 1, showroom 1lighting

Input, Tight switch 2, showroom lighting

Input, Tight switch 3, showroom lighting

Input, switching contact, daylight control switch
Input, Tight switch, shop window lighting

Input, switching contact, alarm system

Marker relay, buffer memory, external advertising display
ON/OFF

Marker relay, buffer memory, shop window Tighting ON/OFF
Marker relay, buffer memory, showroom Tighting ON/OFF

Up arrow cursor key = external advertising display ON
Down arrow cursor key = external advertising display OFF
Output relay, external advertising display

Output relay, shop window 1ighting

Output relay, showroom Tighting

Switching contact, time 1 = time switching, external
advertising display

Switching contact, time 2 = time switching, shop window
Tighting

Switching contact, time 3 = time switching, showroom
lighting

Implemented functions
3 X single-channel time switches with weekly
and daily programs
List price approx. DM 300
3 X impulse changeover relays
List price approx. DM 60

Less wiring required
Takes up less space than conventional systems

Password function protects against unauthorised
access

TB 2528-025 GB
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
customer:. ArT deco Program: _ HIhting, example |
Date: 13.3.98 Page: I
Comment:
I [ M 3 Flishmounted switch 51,52,53
I 2 for showroom lighting
I 3
P 2 S M | Setextemal advertsing dsplay switch
P U———R M| Reset extemal advertsing display switch
1 I M 2 Sswitch for shop window lighting
OI—E ML L hs Sependenr
g 1 = on daylight control switch Iy
£ B8N [ @ 2 Shopwindow lighting which & dependent
™ 3’"—J‘ on daylight control switch Iu, switch
I 6 and alarms
O3 [ @ 3 Showroom lightingwhichis dependent on
M3 flush-mounted switch
I 6 and alarms

13



Showroom And Shop
Window Lighting

"easy" Control Relay Parameters FO 98
Customer: arfdeco Program: Ugh’rhg,exarnp\e |
Date: 13.3.98 Page: 2

-

Time switches

MO-S O - -

,@ | 7@ 7@
on |0 6:00 A |on : oN :
OFF (2 3:00 _ OFF : OFF

-

Time switches

MO-F R SA- S O-
02 -0 2 -ORR
ON |O 8:0 0| A ON | O 8:0 0| B on |l 0:0 0| C
OFF |2 2:0 0| + OFF | ) 3:0 0| + OFF |2 2: 0 0| +

-

Time switches

MO-F R MO-F R SA-

-O 3 D3 (D3

oNn [0 8:5 5| A |on |l 3:55 B |on|O 8:55C
OFF || 3:05| - |OFF || §:35 | — |oFF [l U:0 5| -

14
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Task

Overview drawing

Floor Lighting

To enable the corridor lights on each floor of a multi-
storey building to be switched on and off at various
flush-mounted switches. In parallel, there should
also be a central switch from which all the lights can
be switched on and off. In the event of a fire, it must
be possible to switch on all the corridor lights. To
save energy, the corridor lights should be switched
off altogether at certain times.




Floor Lighting

Functional description

16

On each of the four floors, the corridor lights can be
switched on and off (three-wire control) at three
flush-mounted switches (S1 to S12).

If necessary, e.g. for cleaning, the corridor lights on
every floor can be turned on at switch S13 and
turned off at switch S14 in the central porter’s lodge
or caretaker’s room.

In the event of a fire, contact K1 in the fire alarm
system switches on all the corridor lights.

To save energy, the corridor lights are all switched off
at 18.30 on Monday to Friday and at 14.30 on
Saturday.

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.
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Circuit diagram

Circuit diagram

N A
SIE\S2E\ S3FY S4E\ S5EY S6EY\ S7EY ssEiﬁsmE\m1E\512E\s13E\ S14E\ K1

il [
QOOOOOOOOOY

L NNITI2I1314151617 18

easy 412-AC-RC @
1 2 1 2 1 2 1 2

1 OO0 OO0 OO ©

Q] Q2| -] @3- Q4_~

H1 Qli) H2 (219 H3(§1§ H4
»

F1 16 A, char. B miniature circuit-breaker
H1-H4 Lights on 1st — 4th floors

S1-S3 Light switches, 1st floor

S4 - S6 Light switches, 2nd floor

S7-S9 Light switches, 3rd floor

S§10-S12 Light switches, 4th floor

S13 Central ON switch
S14 Central OFF switch
K1 Contact, fire alarm system

17



Floor Lighting

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-RC 05/006
1 16 A miniature circuit-breaker| FAZN B16 12/004
12 1-pole flush-mounted switch
XX Contactors See Appendix 06/002

List of operands

18

&

12
I3
14
15
16
17
M1

M2
M3
M4
M5
M6
Q1
Q2
Q3
Q4

11
@1

See the Appendix for determining the maximum
lamp load that can be switched via the “easy”
output relay. If this is not sufficient, then
contactors should be used for switching the
lights.

Input, Tight switches on 1st floor
Input, Tight switches on 2nd floor
Input, Tight switches on 3rd floor
Input, Tight switches on 4th floor
Input, central ON switch

Input, central OFF switch

Input, contact in fire alarm system

Marker relay, buffer memory
Tight on 1st floor ON/OFF

Marker relay, buffer memory
Tight on 2nd floor ON/OFF

Marker relay, buffer memory
Tight on 3rd floor ON/OFF

Marker relay, buffer memory
light on 4th floor ON/OFF

Marker relay, buffer memory
Tight ON/OFF at central switch

Marker relay, buffer memory
1ight ON/OFF at central switch or via fire alarm system

Output relay, Tights on 1st floor
Output relay, lights on 2nd floor
Output relay, Tights on 3rd floor
Output relay, Tights on 4th floor
Timing relay, control pulse, central 1light OFF switch

Switching contact, Time 1
Switch-off pulses, Mon-Fri 18:30/Sat 14:30

TB 2528-025 GB
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Benefits

Benefits

Implemented functions
1 X single-channel time switch with weekly
and daily programs
List price approx. DM 100
4 X impulse changeover relays with central
circuit
List price approx. DM 300

Less wiring required

Takes up less space than conventional systems

Increased flexibility facilitates modification and
extension

Password function protects against unauthorised
access

19



Floor Lighting

"easy" Control Relay Circuit Diagram FO 98
Customer: Floor\ighﬁng Program: Edep‘eQ
Date: 13898 Page: l
Comment:
I [ M1 Switch on bt floorpressed(S1-53)
o 2 I ™M 2 switch onand floorpressed (Su-56)
I 3 ——— — [ M 3 Switch on3rd floor pressed (S7-59)
Iy [ ™M 4 Sswitch on uth floor pressed (S-SL)
I5 S M S Centralcorridor ighting ONswitchS 13
M5 [ M 6 CentralighthngONswitch (S13) or

inthe event of afire (K1)

L @ | \Lghtson stfloor ON(H)

central switch orinthe event of afire

L Q 2 \jghtsonandfloor ON(HD)

cenitral switch orinthe event of afire

™ 3 [ Q 3 \ightson 3rdfloor ON (H3)

S

M 6 central switch orinthe event of afire

TB 2528-025 GB
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer. _F100r ighting program: _ EXample 2
Date: 13.8.98 page: 2

Comment:

MuJ———r_ou
M 6

El-EE-EE-HEl
T|r_—\FRMI
M5 LR M 2

R M 3

LR ™M d

Tl]———'RMS
I 6

Lights on uth floor ON (Hu)

centralswitch or in the event of a fire

Pulse o switch alllights off together

Ist floor lights OFF from centralswitch

2nd floor lights OFF from centralswitch

3rd floor lights OFF from centralswitch

uth floor lights OFF from centralswitch

Reset from central ONswitch

Cenfiral corridor lighting OFF switch S

21



Floor Lighting

"easy" Control Relay Parameters FO 98

Customer: Floor lighting Program: Example 2

Date. 13.8.98 page: 3

Timing relays

1

S B 0O 1:00

L e T - TRG -T TRG LT
-|RES + - RES RES

-
Time switches

ON
OFF

22

MO-F R

,®|
A

+

ON
OFF

,®|
B

+

ON
OFF
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Task

Overview drawing

3 Belt Sequence Control For Three

Conveyor Belts With Motor Monitoring

To start up and shut down three conveyor belts at
different times. There are to be three operating
modes “Staggered start-up”, “Staggered shut-
down” and “Fast stop”. The motor-protective circuit-
breakers in the belt drives should be monitored; if a
circuit-breaker trips, the conveyor system should
stop in a controlled manner. The fault should also be

signalled by a flashing light.

23



Belt Sequence Control For
Three Conveyor Belts With

Motor Monitoring

Functional description

24

The three conveyor belts in a bulk material handling
installation have to be started up and shut down at

different times in order to ensure that the materials

are transported safely and without interruption.

Start-up

When the START button S1 is pressed, the belts start
up at 5-second intervals (this interval is permanently
programmed and cannot be changed). Belt 3 starts
up first.

Shut-down

When the STOP button S2 is pressed, the belts stop
in reverse order, i.e. starting from belt 1. This
guarantees that the belts are running at no-load
when they are restarted, thus avoiding heavy starting
with a loaded belt.

When the button is pressed, 5 seconds elapse before
belt 1 is shut down. The subsequent belts then
switch off, again after a 5-second delay.

It must be possible to change the time via the “easy”
control relay. To do this, the “+” must be set when
the function block is programmed.

The “Fast stop” button S3 switches off all three belts
without a time delay.

Failure of a motor

If a drive motor fails, the trip-indicating auxiliary
contact (PKZ) opens. The fault is signalled via the
flashing light and automatically triggers the STOP
function. This means that in the event of a fault any
belts downstream of the defective drive run at no-
load for 5 seconds before they are switched off. Any
belts upstream of the defective drive are switched off
immediately.

TB 2528-025 GB
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Control circuit

F1

Control circuit

L1_€§
N -

=

S1E

s2F, s3E Q1 Q Q3
u
QOOOOOOOOOOO
LNNIIIBI4I5 61718

easy 412-AC-R [
1 2 1 2 1 2

109 00 06 é§
Q4L

Q] Q2 _-] Q3_-]

K”:lj KZI:l:I K3|:l:| H1

S0
S1
S2
S3
Q1
K1
H1
F1

Emergency stop
START button
STOP button
Fast stop button

—Q3 Trip-indicating auxiliary contact for motor 1 — 3
—K3 Motor, belt1 -3

Indicator light
16 A, char B miniature circuit-breaker

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.

25



Belt Sequence Control For
Three Conveyor Belts With
Motor Monitoring

Load circuit
L1

L2

L3

N/.
PE —<

M1 M2 M3

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.

Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-R 05/006
1 Push-button actuator break RD-11/K10 03/006
contact
1 Push-button actuator make RD-10/K01 03/006
contact
1 Mushroom actuator break RP-RT10/K01 03/006
contact
1 Emergency stop RPV/KO1 03/012
1 Indicator light, red RL-RT/FR 03/007
3 Circuit-breaker PKZMO-xx 08/008 (xx = switched current)
3 Trip-indicating auxiliary contact | AGM2-10-PKZ 0 08/017
3 Contactors See selection guide on page 06/002 of Main Catalogue
1 16 A miniature circuit-breaker | FAZN B16 12/004

26
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List of operands 11
12
13
14
15
16
M1

M2
M3
Q1
Q2
Q3
Q4
T1
T2
T3
T4
T5
T6

Benefits

List of operands

Input, START button

Input, STOP button

Input, Fast stop button

Input, trip-indicating aux. contact for motor 1
Input, trip-indicating aux. contact for motor 2
Input, trip-indicating aux. contact for motor 3

Marker relay, buffer memory, trip-indicating aux. contact,
motor 1, 2, 3

Marker relay, buffer memory, STOP

Marker relay, buffer memory, START

Output, contactor in motor for belt 1

Output, contactor in motor for belt 2

Output, contactor in motor for belt 3

Output, indicator light

Timing relay with 5 sec. ON delay O Start belt 2
Timing relay with 5 sec. ON delay O Start belt 1
Timing relay with 5 sec. OFF delay OO Stop belt 1
Timing relay with 5 sec. OFF delay O Stop belt 2
Timing relay with 5 sec. OFF delay O Stop belt 3
Timing relay flashing for 1 second to indicate fault

Implemented functions
2 X ON-delayed timing relays
List price approx. DM 140
2 x OFF-delayed timing relays
List price approx. DM 240
1 X flash/blink relay
List price approx. DM 120
2 X auxiliary contactors
List price approx. DM 80

Less wiring required
Takes up less space than conventional systems

Password function protects against unauthorised
access

27
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Belt Sequence Control For
Three Conveyor Belts With
Motor Monitoring

"easy" Control Relay Circuit Diagram

Belt control

Customer:

13.3.98

Date:

I u-I 5-16~-[MI

I 1Ml S| 1@ I8
Q 3 11
Tl=MI——5Q 2
Q 2 T 172
T2-M | Sal
I 2 S M2
M 2 11
T3-M3 RQ |
Ml

T 3

————— =T 5

FO 98
Example 3
|

Program:

Page:

Comment:

Motor-protective circutt-breaker 1,2, 3
not tripped

START button ->motorforbelt 3on

START button pressed

ON-delay forbel 2

Motor forbeltt 2on

ON-delay forbelt |

Motor forbelt lon

STOPbuitton pressed

OFF-delay forbett |

Motor forbelt |off

OFF-delay forbeft 2

TB 2528-025 GB
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
customer:  BeIF Control program: _ EXample:3
Date: 13.393 page: 2

Comment:

T 6

RQ3

Motor for belt 2 off

OFF-delay for belt 3

Motor for belt 3 off

A motorhas failed

Indicator light

29



Belt Sequence Control For
Three Conveyor Belts With
Motor Monitoring

"easy" Control Relay Circuit Diagram FO 98
customer: eIt CONtrol Program:  EXaMple 3
Date: 13.398 rage 3

Comment:

T5_M3 _’__—_R M 2  Resetbuffermemory for STOP

R M 3  Resetbuffermemory for START

30
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: BT CONrol Program: Example 3
Date: |3.8,CIS Page: L(

e o P8
Timing relays

0 5:0 0
TRG
RES

Timing relays

0 5:00
TRG
RES

0 5:0 0
TRG
RES

X

0 5:0 0
TRG
RES

L

*TS‘I:

S:

S K

0 5:0 0
-{TRG
-{RES

-

- TRG
— RES

,Té

31
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4 Greenhouse Temperature and
Ventilation Control

Task To automatically open and close the roof lights of a
greenhouse in order to adjust the ventilation and
temperature. Warm air should be blown in via the
heating system when the temperature drops below a
certain level. The drive motors for the fans and roof
lights must be monitored for faults, which should
also be signalled by a flashing light.

Overview drawing

33



Greenhouse Temperature
and Ventilation Control

Functional description

34

The greenhouse is also used as a display and sales
area. The roof lights are opened for ventilation and
are closed again depending on the temperature.
The “Open window” and “Close window” switching
points are programmed via the “easy” control relay.
The voltage output of temperature sensor B1
supplies the necessary comparison value.

The following example demonstrates how the
switching points are determined or calculated.

Ventilation control

All the roof lights are actuated by a three-phase AC
motor M1 with a reversing contactor circuit. The end
positions are detected by limit switch S2 (open) and
S3 (closed). The motor switches off when the limit
switch is reached.

Warm air supply

When the temperature in the greenhouse falls below
a certain level, the fan motor M2 is automatically
activated to blow in warm air. The motor is switched
off again when the temperature returns to the desired
level.

Failure of a motor

If M1 or M2 fails, the contact of the corresponding
trip-indicating auxiliary contact Q1 or Q2 opens. The
fault is signalled via the flashing light H1 for both
motors.

Continuous ventilation

Key switch S1 is used switch off the automatic
temperature control and select “Continuous
ventilation”. It may be necessary to first close the
roof lights and then open them again in order to use
this function.

TB 2528-025 GB
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&

Functional description

It should be possible to enter the motor run time T2,
which determines how far the roof light is opened,
directly on the “easy” control relay.

The roof lights can be opened as far as the end
position. The default for T2 is 4 seconds.

Manual operation

For maintenance and repairs, the windows can be
opened via the P2 button (Up arrow) and closed via
P4 (Down arrow).

The P buttons are activated in the Special menu.
Press ALT and DEL simultaneously to switch to
the Special menu. See also the User Manual
AWB 2528-1304 GB or Training Guide

AWB 2528-1316 GB.
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Greenhouse Temperature
and Ventilation Control

Control circuit

L1

N 2

PE o7

F1r‘g‘ o » U 2 51 }SZ }S3 101102} 1 1

SORv/ - Fzﬁ __l o
woav| ovi— NSNS

24V 0VOV 1T 12 131415 16 17 18

easy 412-DC-R &

1 2 1 2 1 2

[ISISESISRSES IS
Q2

QL L] Q3] Q4 -]
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K2 K1

A K1 K2 K3 [1] H1 Q?
B1 Temperature sensor
F1 16 A char. B miniature circuit-breaker
F2 Miniature circuit-breaker (optional)
G1 Power supply unit 230 V AC/24 V DC
H1 Motor fault indicator light
K1 Contactor for Open window drive motor
K2 Contactor for Close window drive motor
K3 Contactor for fan motor
Q1 Window drive motor tripping indicator
Q2 Fan motor tripping indicator
SO Emergency stop
S1 Key switch
S2 Open limit switch
S3 Closed limit switch
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Load circuit

using a reversing contactor combination with a

(§-—> The electrical interlock may be omitted when
mechanical mechanical interlock (see Parts list).

Load circuit

L1

L2

L3

N ed
P

PE

M1 M2

37



Greenhouse Temperature
and Ventilation Control

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-DC-R 05/006
1 Temperature sensor
1 Power supply unit SN4-025-BI7 01/049
230V AC/24V DC
Iy =200 mA
1 Key switch for front panel RS/K10 03/007
1 Indicator light, red RL-RT/FR 03/007
2 Motor-protective circuit- PKZMO-xx 08/008
breaker (xx = motor current)
2 Trip-indicating aux. contactor | AGM2-10-PKZ 0 08/017
1 Power contactor 06/008

up to 4 kKW DIL 00M (230 V 50 Hz)
up to 5.5 kW DIL 00AM (230 V 50 Hz)
upto 7.5 kW DIL 00BM (230 V 50 Hz)

1 Reversing contactor 06/028
up to 4 KW DIUL EM/21/MV (230 V 50 Hz)
up to 5.5 kW DIUL 00AM/11 (230 V 50 Hz)
up to 7.5 kW DIUL OM/11 (230 V 50 Hz)

2 Limit switch See page 04/002 of Main Catalogue

1 Miniature circuit-breaker FAZN B16 12/004

1 Emergency stop RPV/KO1 03/012
Specimen switching Temperature sensor measuring range:-35 to +55 °C
points

Output signal from
temperature sensor: 0to 10V DC

Selected switching point — Open: 25 °C
Selected switching point — Close: 23 °C
Selected switching point — Heat: 20 °C

38
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Specimen switching points
General formula for the comparison value

_1ov

T UL+LL
UL = Upper limit of measured value
LL = Lower limit of measured value

X (Switchpoint + LL)

Setpoint value for Open comparator

10V

EEoE 3550 X (25°C+35°C) = 6,4V

Setpoint value for Close comparator

—_— X o o =
5500 35°C (23 C + 35 C) 6, 4V

Setpoint value for Heat comparator

10V

55°C + 35°C X (20°C +35°C) = 6,1V

A switching range (+ 0.1 V) must be defined for each
comparison value to avoid having to repeatedly
switch ON and OFF when the comparison value is
reached.

This gives the following switching points in the
comparator blocks:

Open window ON=6.8V OFF=6.6V
Close window ON=6.3V OFF=6.5V
Heat ON=6.0V OFF=6.2V
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Greenhouse Temperature
and Ventilation Control

List of operands Al Comparator, Open window ON
A2 Comparator, Open window OFF
A3 Comparator, Close window ON
Ad Comparator, Close window OFF
A5 Comparator, Heat ON
A6 Comparator, Heat OFF
I1 Input, key switch for continuous ventilation
12 Input, Open Timit switch
13 Input, Closed 1imit switch

14 Input, window drive motor trip-indicating aux. contact
Input, fan motor trip-indicating aux. contact

18 Input, comparative voltage of temperature sensor
M1 Marker relay, buffer memory, Open window

M2 Marker relay, buffer memory, Close window

M3 Marker relay, buffer memory, Open window comparator
M4 Marker relay, buffer memory, Close window comparator
M5 Marker relay, buffer memory, Heat comparator

M6 Open marker via T2

P2 Up arrow cursor button = Open window

P4 Down arrow cursor button = Close window

Q1 Output, contactor for Open window drive motor

Q2 Output, contactor for Close window drive motor

Q3 Output, contactor for fan motor

Q4 Output, motor fault indicator light

T1 Timing relay, flashing, for fault message

T2 Timing relay, single-pulse, 4 seconds = opening time for
continuous ventilation

Benefits Implemented
1 X ON-delayed timing relay
List price approx. DM 70
1 X flash/blink relay
List price approx. DM 120

Temperature values can be processed (analog
values)

Less wiring required
More flexible if modifications are required

40
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: _r@enhouse program:  EXOMPlRU
Date. 13.3.93 page: I

Comment:

Al ————— —~ 5 M3 OpenwindowON

AQ————— RM3 Openwindow OFF

A3 —— S MU Close windowON

Ad——+  — RMUY Closewindow OFF

AS———_ S M5 HeatON

A 6 RM5 HeatOFF

M3-1 2-1 U< [ Ml =25C,donotopenwindow,motor |

Ml—fl]C_JQ L a1 Motorlopers

=
LS
1
(=1
[S)

MU —T 3—I u=[ M2 <23%, donotclose window,motor |

M2-T |}»6 I+ L Q@2 Motorlcloses

P uUu—-T713

I 1—I 3-M6
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Greenhouse Temperature
and Ventilation Control

"easy" Control Relay Circuit Diagram

Customer: Greenhouse

Date: 13.898
MS5_1 5 Qs
L—T 3 11

anlums

I u4 11
fsJ
T £a
| mimimll

FO 98
Program: _ EXampleu
Page: 2
Comment:

< 20, motor 2,->warm air

degree of openingviaT2

Marker OpenviaT2

Motor | or 2 defective

Indicator light HI flashes

Reset Marker OpenviaT2
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Greenhowe Program: Example

Date: 13398 Page: 3

Timing relays

L n

S: 0O l:00 S: OuU:0 0
1 e 11 L -TRG LT 9 - TRG T

-|RES + -|RES . - RES
Analog comparators
ANALOG ANALOG ANALOG
I & I 8- I 8
z A | < A 2 < A 3

6.3 +| 6.6 +| 6.3 A

Analog comparators

ANALOG

I 8-

6.5

v

ANALOG

I3
A d

+| 6.0 -

IA

ANALOG

I 8
A S

+| 6.2

v

FA 6
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Task

5 Lighting Control In A Production Hall

Overview drawing

1]

_

Ok

To automatically switch the lighting strips in a
production hall during production hours. The lights
should turn on and off gradually in response to
changes in the daylight level. It must be possible to
on and off switch the individual lighting stages
manually at any time. Faults in the lighting system
should be signalled by a flashing light.

HIeH

00 Mles
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Lighting Control In A
Production Hall

Functional description

46

Three lighting strips, each with 12 fluorescent lamps,
are suspended from a busbar system.

The lighting is active from 6.00 to 17.30 on Monday
to Friday and is varied according to the daylight level.
The switch-on times and the ON duration must be
variable to suit requirements.

Lighting stages

The use of three different switching stages
guarantees the necessary brightness, saves energy
and places a uniform load on the mains supply.

Connection to the busbar system
Phase 1:

Every 1st, 4th, 7th and 10th neon lamp
Activated via contactor K1

Enabled via daylight control switch B1

Phase 2:

Every 2nd, 5th, 8th and 11th neon lamp
Activated via contactor K2

Enabled via daylight control switch B2

Phase 3:

Every 3rd, 6th, 9th and 12th neon lamp
Activated via contactor K3

Enabled via daylight control switch B3

Lighting stages
Stage O:
All the lamps are off.

Stage 1:
Every third lamp is on. Contact B1 is closed.

Stage 2:
Every third lamp is off. Contacts B1 and B2 are
closed.

Stage 3:
All the lamps are on. Contacts B1, B2 and B3 are
closed.
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Functional description

Manual operation
It must be possible to switch the individual lighting
stages at light switches S1 to S3.

Use of the manual function is signalled by indicator
lights H1 to H3.

Failure of a busbar

The busbars are protected via miniature circuit-
breakers Q1 to Q3 and are monitored by trip
indicating auxiliary contacts. Faults are signalled in
the form of a group alarm via the flashing indicator
light H4.

If the daylight control switches already have an
ON-delay or OFF-delay, these times should be
set as low as possible (of the order of one
second).

Alternatively, the ON-delayed timers T1 to T6
programmed in the “easy” control relay (default
value: 60 seconds) can be changed to obtain the
required overall delay.
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Lighting Control In A
Production Hall

Control circuit

F1

mEv\

obAsRA B\ B2\ 83 m\ s\ s2-3 s3-3

QOOOOOOOOOO

LNNITI2II314151617 18

easy 412-AC-RC

100 00 00 ©

Q1 Q-4 Q3] Q4

I
p mp o g ng g ug

L1——-€Y
N -2
48

B1-B3
F1

H1-H3
H4

K1 -K3
Q1-Q3
S1-S3

Contact, daylight control switch 1 -3
16 A, char B miniature circuit-breaker
Indicator light, stage 1 -3

Fault indicator light

Contactor, lighting stage 1 -3
Miniature circuit-breaker 1 — 3

Light switch, stage 1 -3
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Load circuit

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.

Load circuit

L1
L2

L3
N ad

Switching points of the
daylight control switch On < - B2-> Off
Dark | | | Light
) I I I g

On < - B3-> Off On < - B1-> Off
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Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-RC 05/006
1 Daylight control switch
3 Light switch for mounting in front
panel and consisting of:
llluminated push-button actuator, | RLTR-GN 03/028
latching, green BE3 03/036
Fixing adapter EK10 03/036
Make contact element EF 03/038
Lamp socket element GIL 220K 03/059
Neon bulb 230 V AC
1 Indicator light, red RL-RT/FR 03/007
3 Circuit-breaker PKZMO-xx 08/008 (xx = switching current)
1 Tripping indicator AGM2-10-PKZ0 08/017
3 Power contactors see Appendix A 06/002
1 16 A miniature circuit-breaker FAZN B16 12/004
Notes on the busbar system:
CD busbar trunking system CD-xxxx 16/006
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Lighting Control In A
Production Hall
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List of operands

Benefits

11
12
13
14
15
16
17
M1
M2
M3
Q1
Q2
Q3
Q4
1
12
3
T4
15
6
17

Input,
Input,
Input,
Input,
Input,
Input,
Input,
Marker
Marker
Marker
Output,
Output,
Output,
Output,
Timing
Timing
Timing
Timing
Timing
Timing
Timing

List of operands

light switch, stage
light switch, stage
light switch, stage
contact of daylight
contact of daylight
contact of daylight

1
2
3

control switch 1
control switch 2
control switch 3

circuit-breaker messages

relay, buffer memory, stage 1
relay, buffer memory, stage 2
relay, buffer memory, stage 3
contactor for stage 1
contactor for stage 2
contactor for stage 3
fault indicator light

relay with 60 sec.
relay with 60 sec.
relay with 60 sec.
relay with 60 sec.
relay with 60 sec.
relay with 60 sec.
relay, flashing for

ON
ON
ON
ON
ON
ON

1

Implemented functions
1 X flash/blink relay
List price approx. DM 120
1 X single-channel time switch with weekly

and

daily programs

delay.
delay.
delay.
delay.
delay.
delay.
second

List price approx. DM 100

Functional overall solution

Less wiring required

OoOoooaodg

to

Stage 1 ON
Stage 1 OFF
Stage 2 ON
Stage 2 OFF
Stage 3 ON
Stage 3 OFF
indicate fault

Takes up less space than conventional systems
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Lighting Control In A
Production Hall

"easy" Control Relay Circuit Diagram FO 98
customer:  Hghting strips program: _ EXample 5
Date: 13.3.98 Page: |

Comment:

I u— T T 1 Daylight conirol switch ION,BI

Tl—  — S M| StagelON

(]|
=3
=

T2 Dpaylight control switch |OFF, Bl

T 2=—=—————— R M| Stage!OFF

I S—————T T3 Dpaqylight control switch2ON,B2

T3—— 5 M2 Stgge2 ON

I 5—— T Td Daylight controlswitch2OFF,B2

T U— — R M2 Stage 2 OFF

I 6 7T T35 Daylight control switch30ON,B3

T 8—— 5 M3 Stage3ON

=]
(o)}
=
=
[

Daylight control switch 3OFF,B3

T6e——  RM3 Stage3OFF

]
=

T T7 Fautinbwbarl,20r3

L Q¥ Fautindicatorlight, b, L
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Schaltplan

"easy" Control Relay Circuit Diagram FO 98
Customer: Ughﬁng STI’ipS Program: Ede'hp‘eS
Date: 13898 Page: 2
Comment:

I |]/——{o | Stage ION@®)

™M |

I 2]\{0 2 Stage 2ON(BI+B2)

M 2

I3 J—\—{ Q 3 Stage 30N (BI1+B2+B3)
M 3
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Lighting Control In A
Production Hall

"easy" Control Relay Parameters FO 98
Customer: Ughng STI’I'pS Program: Exompb 5
Date: |3.8.‘78 Page: 3

-

Timing relays

X X x

S: 6 0:0 0 S| 60:00 s: |eo:0o0

1 e T L e -Ta{ e T,
-|RES + -|RES + -IRES .

Timing relays

X X X

S: 6 0:0 0 S: 6 0:00 S: 6 0:00

{ e ~tu|{ TRe -15/{ {tRe 6
-|RES . -|RES . - RES .

-
Timing relays

A1

S 0 1:00

1 e FT 7 -|TRG LT 4 TRG LT
-|RES + - RES - RES
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Task

Overview drawing

6 Booster Pumps

Two pumps provide the water supply for an
installation. Their functioning is to be monitored. The
two pumps are to be operated alternately to prevent
excessive wear. The operating status and faults
within the installation are to be signalled by two
indicator lights. It must be possible to select the
pressure-related switching points for activating the
pumps as required.

Q0O
Qe
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Booster Pumps

Functional description

56

Pumping operation

The pumping station provides the water supply for an
installation. It must also ensure that the pressure
does not fall below a specified minimum level.
There are two booster pumps P1 and P2 - if the
pressure is too low, one of the pumps is activated via
the pressure sensor B1.

To ensure that the two pumps are subject to equal
use and wear, they are run alternately for 48-hour
periods. The two indicator lights H1 and H2 signal
which of the two pumps is in use.

If “easy” is disconnected from the power supply,
counting of the operating hours will start again and
pump 1 will be activated first.

To enable the pumps to change over after a shorter
or longer operating period, the counters C1 and C2
should be set to new comparison values using the
following formula:

Desired
changeover time in hours X 60 = comparison value

Default:
48 hours X 60 = 2880

Faults

Electrical failure of a pump motor is detected by the
trip indicating auxiliary-contacts for motor-protective
circuit-breaker Q1 and Q2. The pump that is still in
working order will be activated.

If one of the pumps is mechanically defective, the
resulting drop in pressure will be detected and the
other pump will be activated after time T4 has
elapsed.

Both types of fault are signalled by the flashing
indicator light H1 or H2.

When both pumps are electrically defective, the
indicator lights H1 and H2 will flash simultaneously.
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Functional description

Low pressure

The system is monitored for low pressure, which is
signalled by indicator lights H1 and H2 which flash
alternately after time T5 has elapsed.

It must be possible to set the low pressure limit on
the “easy” control relay.

Acknowledgement
All fault messages are retained until they have been
acknowledged by pressing button S3.

Maintenance
It must be possible to switch pump P1 directly using
key switch S1 and pump P2 using key switch S2.
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Booster Pumps

Control circuit

L1
N 2
PE & -
A 11 s1 Lz Im Ioz 13[__} — -
- R O ]
+24v ovi— QOOOOOOOONO
+24V 0V OV 11 12 13 14 15 16 17 I8

easy 412-DC-R E
100 00 00 06

Q1l_-] Q2 _-] Q3_-] Q4[_-]
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K1|:1:| Kzljlj H1(§§> Hz(%@

B1
F1
F2
G1
H1
H2
K1
K2
Q1
Q2
S0
St
S2
S3

Pressure sensor

16 A char. B miniature circuit-breaker
Miniature circuit-breaker (optional)

Power supply unit 230 V AC/24 V DC

Indicator light for pump 1

Indicator light for pump 2

Contactor for pump P1

Contactor for pump P2

Tripping indicating auxiliary-contact for pump 1
Tripping indicating auxiliary-contact for pump 2
Emergency stop

Key switch for pump 1

Key switch for pump 2

Acknowledgement button
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Load circuit

L1

Load circuit

L2
L3
N 2
PE —Z
M1 M2
Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-DC-R 05/006
1 Pressure sensor
1 Power supply unit SN4-025-BI7 01/049
230 VAC/24V DC
Iy = 200 mA
2 Key switch for mounting in RS/K10 03/007
front panel
1 Push-button actuator RD20/K10 03/006
1 Reset button plate 286T 03/045
2 Indicator light, yellow RL-GE/FR 03/007
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Booster Pumps

Qty. | Device Article No. Page of Main Catalogue
2 Motor-protective circuit- PKZMO-xx 08/008 (xx = motor current)
breaker
2 Tripping indicating auxiliary- | AGM2-10-PKZ0 08/015
contact
2 Power contactor DIL-EMO1 Motor output up to 4 kW
DIL-00BM-01 Motor output up to 7.5 kW
1 16 A miniature circuit-breaker | FAZN B16 12/004
List of operands Al Comparator for minimum pressure monitoring, Tower threshold
A2 Comparator for lTow pressure monitoring due to electrical or
mechanical fault
A3 Comparator for minimum pressure monitoring, upper threshold
C1 Counter with 30 sec. pulse for operating hours of pump 1
c2 Counter with 30 sec. pulse for operating hours of pump 2
I1 Input, key switch for directly activating pump 1
12 Input, key switch for directly activating pump 2
I3 Input, motor-protective circuit-breaker for pump 1
14 Input, motor-protective circuit-breaker for pump 2
I5 Input, fault message acknowledgement button
M1 Pump changeover marker relay M1=0ff: pump 1
M1=On: pump 2
M2 Marker relay for Tow pressure/mechanical fault, pump 1
M3 Marker relay for low pressure/mechanical fault, pump 2
M4 Marker relay for electrical fault, pump 1
M5 Marker relay for electrical fault, pump 2
M6 Marker relay for total failure of pumping system
M7 Marker relay for minimum pressure switching point, switch
pump on/off
M8 Marker relay, buffer memory, indicator light for pump 1
M9 Marker relay, buffer memory, indicator light for pump 2
Q1 Output, contactor for pump 1
Q2 Output, contactor for pump 2
Q3 Output, indicator 1ight for pump 1
Q4 Output, indicator 1light for pump 2
T1 30 sec. cycle for recording operating time, pump 1
T2 30 sec. cycle for recording operating time, pump 2
T3 1 sec. cycle for flashing signal from indicator Tight
T4 Time delay for Tow pressure message/mechanical fault, pump
1, 2
T5 Time delay for Tow pressure message, total failure
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Pressure diagram

Switching points

Benefits

Pressure diagram

0 bar

Al

A2

A3

»

A2 Al A3 Pressure

Pump 1 or pump 2 is activated; H1 or H2 lights
up.

Low pressure

After time T4 (10 sec), changeover to the

inactive pump, the fault is indicated by flashing
signal at H1 or H2.

After time T5, a total failure is signalled by H1
and H2 flashing alternately.

Pump 1 or pump 2 is switched off; H1 or H2
goes out.

See example 4 for determining the pressure
switching points.

Implemented functions

1 X flash/blink relay

List price approx. DM 120

2 X ON-delayed timing relays

List price approx. DM 140

1 X operating hour counters
Processing of pressure values (analog values)
Variable switching points and operating hour
changeover
Less wiring required
Takes up less space than conventional systems
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Booster Pumps

"easy" Control Relay Parameters FO 98
customer: _PUMPINg station Program: _ EXaMPle 6
Date: 13898 Page: |

Kommentar:

Al — ———— S M7

A3 ————— R M7

1 simimll

M7-_M 1_1I 3l[o|

I’MI—I\J L @2
IQ_’J[M‘?
@ j— === = i i

o
Tl ———C C I

S MI

Ao 17 = | =]

Lower threshold for minimum pressure

Upper threshold for minimum pressure

Pump | ON indicator light

Pump | active

Pump 2 active

Pump 2 ONindicator ight

Pump | runtime clock

Resetcounter2

Pulse counter I-ughours

Change over fo pump 2

Pump 2runtime clock

Reset counter|

Puse counter 2-Udhours

Change over to pump |
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: _PUmping sfation brogram: _ EXample 6
Date: 13.398 page: 2
Comment:
Clock for flashing signal
T — T.T3 fromindcator light

S M

T6 —————— S M6
Tu-Q1l-M3—-5 M2
M2-I U~——5 M |
MarT 3-Meées[ Qs
|

™M 3

M6 —T 3

Electrical fault in pump |

Activate pump 2

Electrical fault inpump 2

Activate pump |

Low pressure monitoring

Low pressure signal, fotal faillure

Mechanical fautt in pump |

Activate pump 2

Fault inpump | ->Indicator ight

HI flashes

Pump lin we

Total faillure ->Lights flash alterately
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Booster Pumps

"easy" Control Relay Circuit Diagram FO 98
Customer. _PUMPING Station brogram:  EXample 6
Date: 13.898 page: 3

Comment:

T Uu—Q2-M2-S M3 Mechanical faut in pump2

M3-13 RMI Activate pump |

M 3J—T 3-M6 TL @ u Faut in pump2 -> Indicator light

™M 5 H2 flashes
M9 Pump2 in wse
M6 —T 3 Total failure > Lights flash altemately
i 15 R ™M 2 Acknowledge fautt messages
‘» R ™M 3
LR MU
—R M5
—R M6
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Pumping station Program: Example 6
Date: 13.3.93 Page: u

- — _ @ @ @ @ @@ @
Timing relays

L 1L 1L
S: |30:0 0 S 30:00 s- |0 100
{ e 11 | TR -T2l ATRe L7

- RES I - RES + -{RES .
_—
Timing relays
X X
S: 10 :0 O S: 25:00
-I: - TRG T d -I: - TRG -T' 5 - TRG =T

- RES + - RES + - RES
Analog comparators

ANALOG ANALOG ANALOG
I 8- I &+ I 3
=< A | < FA 2 > A 3

2.9+ +12.0 +1 3.1 +

Up and down counters

2383 380 28 80
- DIR -DIR - DIR
{ font e I qont -C 2 < CNT -c
{ Res + -[ 4RES + - RES
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maximum level is reached, this should be indicated

To monitor the fill level of three tanks. When the
by a visual and an audible signal.

7 Level Indication In A Tank Installation

Overview drawing

Task

BT
PRRRRL
QARRLK%
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PRIIoIeId)
)
220RNY
[/
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QANLAKG
QAHLAKG
HBHEH
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00U
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Level Indication In A Tank

Installation

Functional description

Control circuit

F1

The fill level of three fat tanks in an animal feed plant
is monitored.

If one tank is full, the corresponding indicator light
H1, H2 or H3 flashes in the control room to signal that
a “new value” is being formed. After a set time has
elapsed (default: 3 seconds) a hooter starts as well.
The acknowledgement button S4 can be used for all
three tanks; this acknowledges the audible signal
from the hooter and changes the flashing light to a
continuous light.

L1 ?:Y’
N —2—

NESS

2\ 38\ saF\

QOO0
LN NI BI5GB

easy 412-AC-R &
100 00 00 é?
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F1
H1
H2
H3
H4
S1
S2
S3
S4

Parts list

16 A, char. B miniature circuit-breaker
Indicator light for tank 1

Indicator light for tank 2

Indicator light for tank 3

Hooter

Level indicator for tank 1

Level indicator for tank 2

Level indicator for tank 3
Acknowledgement button

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.

Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-R 05/006

3 Float switch SW 04/038

1 Push-button actuator for RD-11/K10 03/006

mounting in front panel

1 Reset button plate 286T 03/045

3 Indicator light, yellow RL-GE/FR 03/007

1 16 A miniature circuit-breaker | FAZN B16 12/004

1 Hooter
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Level Indication In A Tank
Installation

List of operands 11

T2
T3

T4
15
6
7

Benefits

70

Input, float switch for tank 1

Input, float switch for tank 2

Input, float switch for tank 3

Input, acknowledgement button

Marker relay, acknowledged full message from tank 1
Marker relay, acknowledged full message from tank 2
Marker relay, acknowledged full message from tank 3
Qutput, indicator 1light for tank 1

Output, indicator light for tank 2

Qutput, indicator 1light for tank 3

Qutput, Hooter

Timing relay with 3 sec. ON delay
— delay after tank 1 full message

Timing relay with 3 sec. ON delay
— delay after tank 2 full message

Timing relay with 3 sec. ON delay
— delay after tank 3 full message

Single-pulse timing relay — Hooter ON set pulse
Single-pulse timing relay — Hooter ON set pulse
Single-pulse timing relay — Hooter ON set pulse
Timing relay flashing for 0.5 sec. — New value signal

Implemented functions
3 X ON-delayed timing relays
List price approx. DM 210
1 X flash/blink relay
List price approx. DM 120
3 X auxiliary contactors
List price approx. DM 120

Less wiring required
Takes up less space than conventional systems
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: 1 ANk installation progiam: _ EXample 7
Date. 13.3.98 age: |

Comment:

=T 7<-[ Q| Tanklful@SDh, Hl flashes

Il Ml
- M I/J L M1 Himantaned ight

-1 d by acknowledgement button

Timing relay for hooter

I2 Lﬁ 2-T 7-[ Q 2 Tank2ful(52),H2 flashes

[ M2 H2mantained light

-1 d by acknowledgement button

Timing relay for hooter
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Level Indication In A Tank
Installation

"easy" Control Relay Circuit Diagram FO 98

Customer: Tdnk installation

Date: 13.83.93

I3-r[7|3—T 7—[03

Y 3/Jr_m

r I d

= I = 1 'l

T —— —1ltl

{1 o|—==% g ==__Ni Bl S

il Bl———== ==L M I6

Tu— ———S5S Qu

e

e T 1 i 191Y

==_—==—1 il i ¥

Program: Exornple 7
Page: 2
Comment:

Tank 3full(S3),H3flashes

H3maintained light

by acknowledgement button

Timingrelay for hooter

Pulse for hooter fromtank |

Pube for hooter fromtank 2

Pulse for hooter from tank 3

Hooter ONfor tank | after 3seconds

Hooter ONfortank 2 aofter 3seconds

Hooter ONfor tank 3 after 3seconds

Hooter OFF with
acknowledgement buttonSu

Clockfor flashingsignal
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Tank installation Program: Example 7
Date: 13.3.98 Page: 3

- ... — —
Timing relays

X
S: 03:00 S: 03:00 S 0 3:0 0
{ e T (L e -T2l e T
-|res . -|RES . -|res

+

e ———
Timing relays

1 il il

S: 00:00 S: 00:00 S: 00:0 0

{ e tu|l{ e 15/ -Ra T e
|RES " -|RES " |RES .

_—
Timing relays

S: 0 0:5 0
{ e LT 7 - TRG T - TRG T
-|RES -|RES -|RES

@ The specified time of 0 seconds in the timing relay
produces a pulse of the same length as one
“easy” cycle time.
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Task

Overview drawing

Access Monitoring For A Car Park

To monitor the occupancy of a company car park.
Cars can enter the car park provided that there are
still some spaces free. Access is controlled by a
barrier system. The occupancy of the car park is
signalled by a “Full/Empty” display.




Access Monitoring For A
Car Park

Functional description

76

Entry and exit

Access to the car park is monitored by a swipe card
reader. If the card is valid, contact S3 is closed
briefly. When a vehicle leaves the car park, contact
S2 is closed via an induction loop embedded in the
ground.

A display panel with the message “Full” or “Spaces
free” at the point of entry should indicate whether
there are still parking spaces available. If voltage is
present at signal input K2, the display panel should
read “Full”, otherwise it should read “Spaces free”.
The barrier opens when a voltage pulse is applied to
K1 for 2 seconds, and it closes automatically when a
vehicle has passed through or after a set time has
elapsed.

Counting the vehicles

Incoming and outgoing vehicles should be counted
by the “easy” control relay. The maximum number of
vehicles that can be parked can be set on the “easy”.
Vehicles may enter if there are parking spaces
available. The counter can be reset to zero via the
key switch S5 in order to establish an initial status.

Manual operation

The car park attendant should be able to open the
barrier at any time using button S4, regardless of
whether the car park is full or not.

Faults

A fault in the barrier system, which is signalled via
make contact S1, is displayed by flashing indicator
light H1 in the car park attendant’s cabin.

Maintenance
The barrier can be opened by pressing function
button P2 (Up arrow) on the “easy” control relay.
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Control circuit

Control circuit
F1
1 — < > '
N 7L
51 2\ 53\ saf-\ sse-\
|
QOO
L NNIII2ZI3 14151617 18
easy412 AC-R &
] 2 1 2 2 1 2
® QO ® ©
L1Q1L -1 Q2] Q3| Q4
K1|:1:| Kz[lj H1 QP
/. g A g
F1 16 A, char. B miniature circuit-breaker S1 Barrier fault indicator
H1 Fault flashing indicator light S2 Contact for induction loop
K1 Barrier driving circuit S3 Contact for swipe card reader
K2 Display panel driving circuit S4 Open barrier button
S5 Reset counter key switch

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by

overvoltages.
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Access Monitoring For A

Car Park
Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.)
Qty. | Device Article No. Page of Main Catalogue
1 “gasy” control relay EASY412-AC-R | 05/006
2 Key switch for mounting in front panel RS/K10 03/007
1 Push-button actuator for mounting in front | RD-20/K10 032/006
panel
2 Indicator light, red RL-RT/FR 03/007
1 16 A miniature circuit-breaker FAZN B16 12/004
Optional:
1 Anodised aluminium flush mounting plate | E3M 03/055
or
1 Plastic surface mounting enclosure IM3 03/056
List of operands Cl  Vehicle counter
11 Input, fault barrier
12 Input, contact for induction Toop
I3 Input, contact for swipe card reader
14 Input, open barrier button
15 Input, reset counter key switch
P2 Up arrow cursor button = open barrier
Q1 Output, open barrier
Q2 Output, display panel
Q3 Qutput, fault indicator Tight
T1 Single 2-second single-pulse timing relay
= open barrier pulse
T2 Timing relay with 1-second flashing cycle
= barrier fault flashing message
Benefits Implemented functions

1 X flash/blink relay
List price approx. DM 120
1 X up/down counter with reset function
1 X ON-delayed timing relay
List price approx. DM 70
Compact system
Easy program duplication with program transfer
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: Car pdl’k Program: EXdrnp\e8
Date: 13898 Page: l
Comment:

I13-Cl T T 1 Open puse from swipe card reader

12— Induction loop

L Attendant

|1 = 1 = Maintenance

T 1—————[ Q | Barrier opens

I 5————— R C | Counterreset by 55

I12——— — DC | Counting direction DOWN

12 ‘ Car exiting = Counter- |
cC|——cCcc

N Bl 1@ N Car entering = Counter +1

Cl

L @2 Fru

l'em 1T mm T m '

Fault af barrier

T2 7 ——1L[ @3 Floshing signal in aftendant’s cabin
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Access Monitoring For A

Car Park

"easy" Control Relay Parameters

Car park

Customer: Program:

Date: 13.3.98 Page:

Timing relays

Il A

S: 0 2: 00 SN 0 1:0

1 e ST TRG
—RES RES

Up and down counters

00
L {oR
LNt
L |Res

30

80

- DIR

—ICNT

—RES

FO 98
Example &
2
0
LT 2 -|TRG -T
+ -|RES

- DIR

Y —ICNT

- RES
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Task

Overview drawing

Time-controlled Lighting System

To activate the lighting in rarely-visited departments
of a library only when switched on by the user in
order to save energy. The user may select how long
he wants the lights to remain on. It should also be
possible switch the lights on and off permanently at
a central switch.

2 s 7P

i IRy —~

A

é/
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Time-controlled Lighting

System

Functional description

Control circuit

1 _F1

The four groups of lights (H1 to H4) in a library should
only be switched on at a reader’s request. Two flush-
mounted switches (S1 to S8) are provided for this
purpose at the end of an area of shelving. If the
reader presses the switch briefly, the light will come
on for just 5 minutes. A long press on the switch will
light the area for a half-hour period. All the lights can
be switched on and off for cleaning via the central
flush-mounted switch S9.

N2

S1E

S2E\

$3E S4E\ S5E seEi s7EN s8E\ sOFY

il
SNV SNV

L NNITI2I1314151617 18

easy 412-AC-R &
®®6N9®®é?
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F1
H1
He
H3
Ha

Parts list

16 A, char. B miniature circuit-breaker
Lights in area A
Lights in area B
Lights in area C
Lights in area D

S§1-S82  Light switch in area A

S3
S5
S7
S9

-S4 Light switch in area B
—-S6  Light switch inarea C
—S§8  Light switch inarea D

Central ON/OFF light switch

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.

Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-R 05/006
1 16 A miniature circuit-breaker | FAZN B16 12/004
9 1-pole flush-mounted switch

& ‘

The Appendix contains a guide for determining
the maximum possible lamp loads.

Contactors should be used if the required lamp
load exceeds the switching capacity of the “easy”
relay outputs.
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Time-controlled Lighting
System

List of operands c1
c2
c3
c4
c5
C6
c7
c8
1
12
13
14
15
M1
M2
M3
M4
M5
M6
M7
M8
M9
Q1
Q2
3
Q4
1

12
3
T4

8

Benefits

84

Counter, ON duration 5 min., area A

Counter, ON duration 30 min., area A

Counter, ON duration 5 min., area B

Counter, ON duration 30 min., area B

Counter, ON duration 5 min., area C

Counter, ON duration 30 min., area C

Counter, ON duration 5 min., area D

Counter, ON duration 30 min., area D

Input, Tight switch S1/S2, area A

Input, Tight switch S3/S4, area B

Input, light switch S5/S6, area C

Input, Tight switch S7/S8, area D

Input, central ON/OFF Tight switch

Marker relay, buffer memory, 1ight in area A ON for 5 min.
Marker relay, buffer memory, light in area A ON for 30 min.
Marker relay, buffer memory, T1ight in area B ON for 5 min.
Marker relay, buffer memory, light in area B ON for 30 min.
Marker relay, buffer memory, Tight in area C ON for 5 min.
Marker relay, buffer memory, 1ight in area C ON for 30 min.
Marker relay, buffer memory, 1ight in area D ON for 5 min.
Marker relay, buffer memory, light in area D ON for 30 min.
Marker relay, buffer memory, 1ight ON/OFF at central switch
Qutput relay, Tight area A

Output relay, Tight area B

Output relay, light area C

Output relay, Tight area D

Timing relay with 2-sec. ON delay = short/long ON duration,
area A

Timing relay with 2-sec. ON delay = short/long ON duration,
area B

Timing relay with 2-sec. ON delay = short/long ON duration,
area C

Timing relay with 2-sec. ON delay = short/long ON duration,
area D

Flashing 20-sec. cycle. for short/Tong ON duration

Implemented functions
12 X ON-delayed timing relays
List price approx. DM 70 each
1 X impulse changeover relay
List price approx. DM 30

Less wiring required
Takes up less space than conventional systems
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer:  Lighting for ibrary program: _ EXample 9
Date: 13.8.93 Page: |
Comment:
TTS
o 5 I M 9 Central ight ONJOFF switch
I | — T T
MIl=Q I-T{ M | Switch SI /52 short press
I 1 — T Iq
M2-Q |- I M2 SwitchSI/S2long press
Ml —T38 cc 1 Countferl Duration: 5 minutes
M2=T38 c c a2 Counterd Duration: 30 minttes
C1—-M | Smin,
Ca-M2 T @I Lampsatoutput ION  30min,

M9 RC I
I ’JRCQ

via central ON switch

Reset counter| and 2
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Time-controlled Lighting
System

"easy" Control Relay Circuit Diagram

Lighting for Wbrary

Customer:

Date: 13.83.93

IQ——————{TTQ
M3~Q.:2J { M3
I 2—-1T 2

Mu—QQL—{ M u

M3—T38 cC3
Mu-—T38 cCCu
C3—M 3-

Cu="Mu- o2
M q - RC3

I 39 ——————RCM

-T T3

Ms-oexJ -fms

FO 98
Program:  EXOMPlR 9
Page: 2
Comment:

Switch 33/ 54 short press

Switch 33/ 54 long press

Counter 3 Duration:5 minutes

Counterd  Duration:30 minutes
Smin,

Lamps af output 2 ON 30 min,

via central ON switch

Reset counter3 and 4

Switch 55/56 short press
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"easy" Control Relay Circuit Diagram

Lighting for tbrary

Customer:

Date: 13.8393

M5 —T38 ccs
M6—T3 ccle
C5-M5

Ce6=-M6 fa3s
M 9 - RC5

I 3 —————RC6

Iy T Tu
M7—Qu- L ™7
I =T u-

PE-EE- Twvs
M7 —T38 ccrt

Circuit diagram

FO 98
Example 9
3

Program:

Page:

Comment:

Switch S5/56 long press

CounterS  Duration: 5 minutes

Counfter6  Duration: 30 minutes
Smin,

Lamps af oufput 3 ON 30 min,

via central ON switch

Reset counter 5 and 6

Switch S7/58 short press

Switch $S7/58 long press

Counter 7 Duration: 5 minutes
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Time-controlled Lighting
System

"easy" Control Relay Circuit Diagram FO 98
Customer: Ughhng for hbrcry Program: Exqrnpleq
Date: 13.8.98 Page: u
Comment:
M8 T T3 ccg Counferd  Durgtion: 30 minutes
-[ Q d Smin,

C7—M 7}——~
cCg—-M3g "

I U ——RC3

88

RCT7 \Lomps af output U ON

30min,

Reset counter 7and &
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Lighting for tbrary Program: Example 9
Date: 13.3.98 Page: 5

e ——
Timing relays

X X X

S: 02:00 S: 02:00 5 0 2:00

T me th|{ e T2 e Tl
1RES . | RES . {RES

-
Timing relays

X I

S 02:00 B 30:0 0

1 -me -Tu|{ TR -T 8 - TRG T
-|RES + - RES . 1RES
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Time-controlled Lighting

System

"easy" Control Relay Parameters FO 98
Customer: _1ighting for brary Program: _ EXample g

Date: 13.8.98 Page: 6

-

Up and down counters

00 05 00 30 00 05
-1 DIR - DIR - DIR
{ onr ¢ Ll et €2| J qonr -c 3
-I:—RES +| o 4res +| o Res +

Up and down counters

+DIR DR DR
{ fonr e ul  ent c5| I dont -c 6

I -res +| I -res +| o |res +

Up and down counters

00 05 OO0 30
-IDIR - DIR - DIR
-[ -|CNT c 7 -[ -4 CNT -C & - CNT -c
-[ -~ RES + -[ -{RES + -{RES
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Task

Overview drawing

10

Control of a Refrigeration System

To switch the compressors of the refrigeration
system in a hotel on and off in response to the
system pressure. The system pressure is supplied by
the “easy” control relay via analog input I8. The value
at 18 is compared with setpoint values and the
switching points are derived from the comparison
value.
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Control of a Refrigeration
System

Functional description The pressure of the refrigeration system is compared
with setpoint values. Timers are connected upstream
of the outputs so that pressure fluctuations in the
system do not cause the compressors to switch on
immediately.

Setpoint values

Output Q1:

Set: A1>1.8 bar Time T1 =5 sec
Reset: A5 < 1.7 bar

Output Q2:

Set: A2 > 2.0 bar Time T2 = 20 sec
Reset: A6 < 1.9 bar

Output Q3:

Set: A3 >2.2 bar Time T3 = 20 sec
Reset: A7 <2.1 bar

Output Q4:

Set: A4 > 2.4 bar Time T4 = 20 sec

Reset: A8 < 2.3 bar

92
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Control circuit

Control circuit

L1

N y ]
PE =
%\ /»//‘ //I T o
F1 '
S1 P T
10 B1
G1| ~ YA‘B\ P -10V
F2
g I 09000000008
+24V ovi—
24V 0V OV IT 12 13 14 15 16 17 18
easy 412-DC-R &
|1 2 1 2 1 2 1 2
OO OO0 OO ©
Q11 Q21 Q3| Q4_~
. K1 I:;I K2|:1:| K3 I:l] K4
B1 Pressure sensor
F1 16 A, char. B miniature circuit-breaker
F2 Miniature circuit-breaker (optional)
G1 Power supply unit 230 V AC/24 V DC
K1 —K4 Compressor 1 —4
S0 Emergency stop
S1 ON/OFF key switch
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Control
System

of a Refrigeration

Load circuit

L1

L2

L3

N 2

PE —&

01 |4.43 Q2 |443 03 |4.43 Q4 |4.43
|_ 4.44 |_ 444 ] 444 |_ 4.44
S>> STl S>> S>>

Y Y Y h
KICFA-- K2[FA-A- K3[FA-- K4 [FA--
M1 M2 M3 M4
Parts list The order numbers and specified pages are taken
from the 1999 Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-DC-R 05/006
1 Pressure sensor a
1 Power supply unit SN4-025-BI7 01/049
230 VAC/24V DC
Iy =200 mA
1 Emergency stop RPV/KO1 03/012
1 Miniature circuit-breaker FAZN B16 12/004
1 Key switch RS/K11 03/007
4 Power contactor See selection guide on page 06/002 of Main Catalogue
4 Motor-protective circuit- PKZM-xx 08/008 (xx = motor current)
breaker
94
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List of operands

Benefits

A2
A3
A4
A5
A6
A7
A8
11
18
Q1
Q2
Q3
Q4
1
12
3
T4

Comparator, motor
Comparator, motor
Comparator, motor
Comparator, motor
Comparator, motor
Comparator, motor
Comparator, motor
Comparator, motor

Input, system ON/OFF
Input, comparison voltage from pressure sensor

Output, motor 1
Output, motor 2
Output, motor 3
Output, motor 4

1
2
3
4
1
2
3

4

List of operands

ON after T1 has elapsed
ON after T2 has elapsed
ON after T3 has elapsed
ON after T4 has elapsed
OFF
OFF
OFF
OFF

Timing relay, ON delay, motor 1
Timing relay, ON delay, motor 2
Timing relay, ON delay, motor 3
Timing relay, ON delay, motor 4

Implemented functions
4 x ON-delayed timing relays
List price approx. DM 280

Processing of pressure values (analog values)

Password function protects against unauthorised

access
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Control of a Refrigeration

System
"easy" Control Relay Circuit Diagram FO 98
Customer: Refridgero‘rion SVSTem Program: Exornp ‘e 10
Date: 13898 Page: l
Comment:
- System switched on
I 1+A I T T 1 andpressure >I3bar
-A 22— T T 2 Pressure >20bar
A3 ——— T T 3 Pressure >22bar
“AM—— T T d Pressure >2ubar
T 1| — 5 Q| Compressorl (M) ON affer Ssec.
T 2 S Q 2 Compressor2(M2) ON after 20sec.

T3 ——5Q3

Tu S Qu

= e

RQ 2

A 6

“N'"'mm—57 mm 1 m 1)

RQ u

A 3

Compressor 3(M3) ON after 20sec.

Compressord (M) ON after 20sec.

Pressure <17 bar,compressor | OFF

Pressure <19 bar,compressor 2 OFF

Pressure <2l bar,compressor 3 OFF

Pressure <23 bar,compressoru OFF
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Refridgeration system Program: Example 10
Date: 13898 Page: 2

S

Timing relays

S]- 05:00

{ ra

— RES

20: 0 0

TRG
RES

2 0:00
TRG
RES

- o

Timing relays

S: 20:0 0

{ tre

— RES

LT u

TRG
RES

TRG
RES
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Control of a Refrigeration

System

"easy" Control Relay Parameters FO 98
Customer: Refridgerdﬁon system Program: Example 10

Date: 13.3.98 page: 3

—\/—\—/\
Analog comparators

ANALOG ANALOG ANALOG

v
I
>
v
»
8
v
I
>
w

Analog comparators
ANALOG ANALOG ANALOG

v
I
>
3
IN
>
(6]
I\
I
>
o

Analog comparators
ANALOG ANALOG ANALOG

I\
I
>
IN
>
(o]
I
>
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11

Task

Overview drawing

Perimeter Advertising in a Stadium

The time-dependent control of four advertising
panels, each with three sides. Each side is to be
visible for 30 seconds, after which the next side is to
be turned to the front.
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Perimeter Advertising in a

Stadium

Functional description

100

&

Start

The Start/Stop button S5 is used to start the
procedure for all four strips. The visible advertising
panel is on view for a variable time (controlled via T1
to T4).

It should be possible to stop the entire procedure by
pressing the S5 button again.

Turning

Once the set time has elapsed, the motor (M1 to M4)
associated with the strip must start automatically.
The strip turns round to display the next advertising
panel.

Once the advertising panel is in the correct position,
this is signalled via the corresponding limit switch (S1
to S4) and the motor is switched off.

To enable the strip to leave the limit switch position,
disconnection must be bypassed, again for a
variable time (controlled via T5 to T8), when the
turning procedure starts.

Testing and maintenance

It must be possible to manually activate the turning
procedure in order to be able to test the individual
strips during installation and assembly and to
replace the advertising panels.

The cursor buttons P1 to P4 on the “easy” control
relay are used to activate a single turn for each
individual strip and button S6 activates a single turn
of all the strips together.

The P buttons are activated in the Special menu.
Press ALT and DEL simultaneously to switch to
the Special menu.
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Circuit diagram

F1

Circuit diagram

L1 _ﬁ ’ ’ ’
N -2
s10/ 520/ s30-/ s4 SSE S6E\
|
57 SISV
s LNNIIMTI2I3I14I51617 18
S9
s10 easy 412-ACR 5
| 1 2 1 2 1 2 1 2
QOO OO0 OO OO
1| Q1 —] Q2 _-{ Q3|4 Q4|
M
M3 M4
F1 16 A, char.B miniature circuit-breaker Limit switch for strip 1
M1 Motor for strip 1 SZ Limit switch for strip 2
M2 Motor for strip 2 S3 Limit switch for strip 3
M3 Motor for strip 3 S4 Limit switch for strip 4
M4 Motor for strip 4 S5 Start/Stop button
S6 Turn button

S7-S10 Emergency stop

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by
overvoltages.
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Perimeter Advertising in a

Stadium
Parts list The order numbers and specified pages are taken
from the 1999 Kl6ckner-Moeller Main Catalogue.
Qty. | Device Article No. Page of Main Catalogue
1 “easy” control relay EASY412-AC-R 05/006
2 Push-button actuator make | RD-10/K01 03/006
contact
4 Limit switch break contact AT0-11-S-I/RS 04/005
4 Emergency stop RPV/KO1 03/012
1 16 A miniature circuit-breaker | FAZN B16 12/004
List of operands 11 Input, limit switch for strip 1
12 Input, Timit switch for strip 2
I3 Input, Timit switch for strip 3
14 Input, 1imit switch for strip 4
15 Input, Start/Stop button
16 Input, Turn button
M1 Marker relay, buffer memory, Start/Stop
P1 Cursor button 1X Turn strip 1
P2 Cursor button 1X Turn strip 2
P3 Cursor button 1X Turn strip 3
P4 Cursor button 1X Turn strip 4
Q1 Output, motor for strip 1
Q2 Output, motor for strip 2
Q3 Output, motor for strip 3
Q4 Qutput, motor for strip 4
T1 Timing relay with 30-sec. ON delay
=> Advert viewing time, strip 1
T2 Timing relay with 30-sec. ON delay
=> Advert viewing time, strip 2
T3 Timing relay with 30-sec. ON delay
=> Advert viewing time, strip 3
T4 Timing relay with 30-sec. ON delay
=> Advert viewing time, strip 4
T5 Single 1l-sec. pulse timing relay
=> Block Timit switch for starting strip 1
T6 Single 1l-sec. pulse timing relay
=> Block Timit switch for starting strip 2
7 Single 1-sec. pulse timing relay
=> Block Timit switch for starting strip 3
T8 Single 1-sec. pulse timing relay
=> Block 1imit switch for starting strip 4
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Benefits

Benefits

Implemented functions

8 X ON-delayed timing relays

List price approx. DM 560

1 X impulse changeover relay

List price approx. DM 30
Less wiring required
Takes up less space than conventional systems
Dwell time of each strip can be individually
selected
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Perimeter Advertising in a
Stadium

"easy" Control Relay Circuit Diagram

Customer:

Date:

104

13.8.93

5 — ——[ M

=1 ml =11

-5Q—T T2
-63—1’ T3

L glu— T Tlu
Sl @

e

i —§il IS R QI

Stadium perimeter advertsingp, o am: Example |l

FO 98

Page: l

Comment:

Start/Stop tuming

Time for strip |

Time for strip 2

Time for strip 3

Time for stripd

Start tuming strip |

Bypass dsconnection of strip |

Stop tuming strip |

Start fuming strip 2

Bypass dsconnection of strip2

Stop tuming strip 2
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: fadium perimeter advertsing Program: Example Il
Date: 13.8.98 Page: 2
Comment:

T3 S Q 3 Start tuming strip 3

P 3 T T 7 Bypass dsconnection of strip 3

I 6

I 3—T7 ——RQ 3 Stop tuningstrip3

S Q Y Start tuming stripu

TT3

R Qu

Bypass dsconnection of stripu

Stop tuming stripu
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Perimeter Advertising in a

Stadium

"easy" Control Relay Parameters FO 98
Customer Stadium perimeter advertsing program:  EXample Il

Date: 13.8.98 Page: 3

e

Timing relays

X X X

S: |30:00 S: 30:00 S 3000

{ e 11| dtra -T2 TRe T3
| RES . |rEs . -RES .

Timing relays

X 1 il

S: 30:00 S: 0l1:00 S: ol :0 0

{ e tu|{ e 1s({  TrG T 6
-|RES . -|RES . - RES "

—_——
Timing relays

1 I

S 0O 1:0 0 S: O l1:00

{ e T7|{ e LT g _TRG LT
| RES . RES . |RES
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12 Control of a Sliding Door

Task To automatically control the sliding door at the
entrance to an underground car park. The door
should open upon request and then close
automatically after a set time. It should also be
possible to close the door upon request. The door is
locked at certain times of day and days of the week.
The limit switches and mechanical operation of the
door should be constantly monitored.

Overview drawing
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Control of a Sliding Door

Functional description

108

Opening the sliding door

The sliding door can be opened from outside via a
swipe card reader and/or the key switch S6. Contact
K1 closes briefly once the swipe card has been
checked.

It should be possible to lock the entrance at certain,
variable times of the day and on certain days of the
week (©1), although it should always be possible to
open the door using the key switch S5.

The door must be opened using the pull switch S7 in
order to leave the car park.

Closing the sliding door

Once a car has driven into the car park, the driver can
close the door manually via S7. If the driver does not
use the pull switch, the door will automatically close
after a set time (T3).

The door can be opened and closed manually using
the buttons S4 and S3 in the control room.

Security

Door closing should be indicated by a brief audible
signal (H3). At the same time, the red warning lights
H1 and H2 light up at the entrance and exit.

If there is a person, vehicle or other object under the
door while it is closing, the procedure will be stopped
or prevented via the contact in the safety bar (K2)
and/or light barrier (K3). The door will either
immediately open fully or will remain open. If the
safety bar is triggered, there is an audible signal and
warning lights H1 and H2 light up.

The “Open door” function is disabled by the safety
bar when the door is closed (limit switches actuated)
in order to prevent break-in and vandalism.

The contact bar can be tested by triggering the alarm
while the door is open.
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Functional description

Pressing the emergency stop button stops all
movement of the door. Warning lights H1 and H2 will
start to flash and the audible signal will start.

If the door is closed, the alarm cannot be triggered
via the emergency stop button. The “Open door”
command must be given to start the flashing lights
and the audible signal in order to indicate that the
emergency stop button has been pressed.

Break contacts should be used for the emergency
stop, safety bar and limit switch functions.

The emergency stop button and safety bar must be
wired up as shown in the following circuit diagram.
This will guarantee that the opening and closing
procedure during an emergency stop, and the door
closing procedure when the safety bar is tripped,
work independently of the electronic circuit.

The following standards must be observed:

DIN EN 60 335-1 (VDE 0700 part 1)

DIN 57 700-238 (VDE 0700 part 238)
German Workplace Directive ASR 11/1-5
ZH1/494 and ZH1/580.1 Safety Rules

Faults

Defective limit switches S1 and S2 (door opened
S2/door closed S1) and mechanical faults in the door
must be detected. If a limit switch is not working
correctly, the drive should be shut down after a
variable time (T1 and T2) and the warning lights H1
and H2 should start to flash. The message can be
cleared by pressing and resetting the emergency
stop button S8. If the emergency stop button S8 is
pressed, the warning lights should light up and a
continuous audible signal should start.
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Control of a Sliding Door

Control circuit

F1
L1—
N A

s10—7/ 5207 S3F K1\SG§SS saf\Go—/ ST\ 58

59

| |
COOOOOOOOOOO

LNNIMIR2 31415161718 K20

easy 412-AC-RC E
100 00 00 06

Q-4 Q2] Q3[_-] Q4]_-]

K4 K5 H1 Hz;%) H3
) A g A g A d A 4

F1 16 A, char. B miniature circuit-breaker

H1 Internal warning light

H2 External warning light

H3 Audible signal

K1 Contact for swipe card reader
K2 Contact for safety bar

K3 Contact for light barrier

K4 Close door contactor

K5 Open door contactor

S1 Door closed limit switch

S2 Door opened limit switch
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Load circuit

L1
L3
PE

Load circuit

S3 Close door button

S4 Open door button

S5 Open door key switch
S6 Open door key switch
S7 Pull switch

S8 Emergency stop button
S9 Emergency stop button

Caution

The safety requirements of the applicable VDE,
IEC, UL and CSA standards require the phase
that is used for the power supply to be used for
the inputs as well.

If this is not the case, “easy” will not detect the
switching level and can be damaged by

overvoltages.

N

Q1
)
(- /

= > I> 1>

K4IZI—\—\—\ KSIZI-\I-\-\
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Control of a Sliding Door

&

The electrical interlock may be omitted if a

reversing contactor wi
used (see Parts list).

th a mechanical interlock is

Parts list The order numbers and specified pages are taken
from the 1999 Kldckner-Moeller Main Catalogue.
off Module Order no. Page of Main Catalogue
1 “easy” control relay EASY412-AC-RC 05/006
2 Key switch for mounting in RS/K10 03/007
front panel
1 Motor-protective circuit- PKZMO-xx 08/008
breaker (xx = motor current)
1 Contactor-type reversing 06/028
starter
Up to 4 kW DIUL EM/21/MV (230 V 50 Hz)
Up to 5.5 KW DIUL 00AM/11 (230 V 50 HZ)
Up to 7.5 KW DIUL OM/11 (230 V 50 H2)
2 Limit switch See page 04/002 of Main Catalogue
1 Pull switch
1 16 A miniature circuit-breaker | FAZN B16 12/004
2 Push-button actuators RD-X 03/014
2 Fixing adapter BE3 03/036
2 Contact element EK10 03/036
2 Legend plates 32T 03/044
2 Emergency stop RPV/KO1 03/012
112
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List of operands

11
12
13
14
15
16
17
18
M1
M2
M3
M4
M5
M6

Q1
Q2
Q3
Q4
T1

T2

T3
T4

T5
T6
@1

Input,
Input,
Input,
Input,
Input,
Input,
Input,
Input,
Marker
Marker
Marker
Marker
Marker

Marker
switch

Output
Output
Output
Output

List of operands

door closed limit switch

door opened 1imit switch
close door button

open door key switch/contact swipe card reader
open door button/open door key switch
pull switch
safety bar/light barrier triggered signal
emergency stop triggered signal

relay,
relay,
relay,
relay,
relay,
relay,

relay,
relay,
relay,
relay,

buffer memory,
buffer memory,
buffer memory,
buffer memory,
buffer memory,
buffer memory,

close door
open door
warning lights
audible signal

close door

open door

close

open

pull switch

time monitoring of limit

ON-delayed timing relay, monitoring of door closed 1imit

switch

ON-delayed timing relay, monitoring of door opened Timit

switch

Single-pulse timing relay, warning time before door closes
ON-delayed timing relay, time until door closes

automatically

Single-pulse timing relay, open/close changeover delay

Flashing timing relay for warning Tights
Switching contact time 1 = operating time
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Control of a Sliding Door

"easy" Control Relay Circuit Diagram FO 98

Customer:

Date:

114

Controlof a slidng door

13.83.93

Example 12
|

Program:

Page:

Comment:

Door closing

End door closing via imit switch

emergency stop

door opening

limit switch monitoring

Door opening

End door opening via imit switch

emergency stop

door opening

limit switch monitoring

Door closing via S3

S7

Aufomatic
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Circuit diagram

"easy" Control Relay Circuit Diagram FO 98
Customer: CONtrol of a skiding door oy, Example 12
Date: 13898 Page: 2
Comment:
I CAE RN Door opening via S6/KI
Em 1T 1 B S5
1 m |l = 1B S7

1 ml =l G K2

Ie { M5 pulswitch

M3-I5 TT 3 woming time before door closing
1 =1 TT 4 Automdtic closing

M1—Mu J" TT 5 Open/close changeover delay
M2—=M3

M1I-T5-73-{ Q) Door closing

M2—T5 L @2 poor opening
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Control of a Sliding Door

"easy" Control Relay Circuit Diagram
Control of a sliding door ;... Example 12

Customer:

FO 98

Date: 13.83.93 3

Page:

Comment:

f @3 wamnglghts

M
T 6 T3 T‘[Q 4 Aydblesignal
A =13
I8 TM 37
[

Ql=—7T " TT 2 Monitoringopen door imitswitch

Q22— TT | Monitorngclose door limitswitch

= | J’- SM 6 \imitswitchtime monitoring

15|

17 R M6

Mé6————  TT 6 Flashwaminglights
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Circuit diagram

"easy" Control Relay Parameters FO 98
Customer: Control of a sliding door program:  EXample 12
Date: 13.3.98 Page: u

-

Timing relays

X X I

S: 0O l1:50 S: 0l1:50 S o1:00

{ e 1| e -Tal{ Tre T3
-RES " -RES + -RES .

Timing relays

X i I

S: 30:00 S: 00:10 S: 00:2 5

{ e tu|L e -15/{ JTrG T 6
RES i - RES + -{RES +

_
Time switches

MO-D O FR- SA-
O -O/ O/
oNn|O 7:0 0| A |on|0O7:00| B |on|o 7:00|C
OFF || 8:0 0| + OFF || 5: 00| + OFF || U:0 0| +
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Output terminal data,
EASY AC/DC

Appendix

Relay outputs, EASY DC/AC

Continuous current I,

max. 8 A (UL: 10 A)

Short-circuit resistance
cosp=1

16 A characteristic B (B16)
at 600 A

Short-circuit resistance
cos§=051t00.7

16 A characteristic B (B16)
at900 A

Connection of outputs in parallel

to increase the output

Not admissible

Protection for an output relay

B16 circuit-breaker or
8 A (slow) fuse

Operation at AC 15
250V, 3A
cos ¢ = 0.4, 600 Ops/h

Switching on — 180,000
operations

Switching off — 30,000
operations

Operation at DC 13 Switching on — 200,000
operations

24V DC,1A Switching off — 200,000
operations

L/R =150 ms

500 Ops/h

Filament lamp load

1000 W at 230/240 V AC/
25,000 operations

500 W at 115/120V AC/
25,000 operations

Fluorescent tube with ballast

10 x 58 W at 230/240 V AC/
25.000 operations

Conventional fluorescent tube,
compensated

1 x 58 W at 230/240 V AC/
25.000 operations

Fluorescent tube,
uncompensated

10 x 58 W at 230/240 V AC/
25.000 operations
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Mechanical switching cycles

Switching cycles (mechanical)

10 million (107)

Mechanical switching frequency | 10 Hz
Resistive lamp load 2 Hz
Inductive load 0.5Hz
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Contactors and their

switching capacity

Contactors and their

switching capacity

Lamp Maximum number of lamps switched on
- - simultaneously per phase. The entire rated current
Ejtteﬁt (c)l?rer:::lttmg \Ij:)ilttzde E:";gigiatmg can be used in a single circuit.
witr? out g P Contactors DIL...
ballast 50Hz | uF Open: 100 % (Encapsulated: 80 % is
recommended)
w A v
00AM | 0AM | 1AM | 2AM
Fluorescent lamps
Twin-lamp circuit The number of lamps relates to the individual
lamps, and not to the twin-lamp unit
36/40 0.22 230 - 60 102 162 270
58/65 0.34 230 - 40 68 108 180
115 0.65 230 - 24 44 70 110
140 0.75 230 - 22 38 60 100
Single circuit, uncompensated Also applies to lamps without starter
36/40 0.43 230 - 40 60 95 165
58/65 0.67 230 - 25 40 61 90
115 1.5 230 - 9 15 35 45
140 1.5 230 - 9 15 35 45
215 1.5 400 - 9 13 20 41
Single circuit, compensated
36/40 0.22 230 4.5 40 75 105 180
58/65 0.34 230 7.0 25 50 65 120
115 0.65 230 18.0 13 25 35 65
140 0.75 230 18.0 13 23 30 60
215 0.8 400 10.0 9 20 25 30
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Lamp Maximum number of lamps switched on

- - simultaneously per phase. The entire rated current
Rated Operating | Rated Compgnsatlng can be used in a single circuit.
%ﬁszt current | voltage | capacitor Contactors DIL...
ballast 50Hz | uF Open: 100 % (Encapsulated: 80 % is
W A v recommended)

00AM ‘ 0AM | 1AM ‘ 2AM

High-pressure mercury vapour lamps, uncompensated
250 2.2 230 - 6 1 18 30
400 3.3 230 - 4 7 12 18
700 55 230 - 2 4 7 12
1000 7.5 230 - 2 3 5 10
2000 8 400 - 1 3 4 6
High-pressure mercury vapour lamps, compensated
125 0.7 230 10 13 25 35 60
250 1.3 230 18 7 14 25 35
400 2 230 25 5 10 18 24
700 35 230 40 2 5 8 15
1000 5 230 60 1 3 6 9
2000 5.5 400 37 1 2 4 6
Metal-halide lamps, uncompensated
400 35 230 - 3 5 9 15
1000 9.5 - 1 2 3 6
2000 10.3 400 - 1 2 5
Metal-halide lamps, compensated
400 2.2 230 35 3 5 6 13
1000 5.8 230 85 1 2 3 5
2000 6.6 400 60 - 1 2 4
3500 11.6 400 100 - - 1 3
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Contactors and their

switching capacity

Lamp Maximum number of lamps switched on

- - simultaneously per phase. The entire rated current
Rated Operating | Rated Compgnsatmg can be used in a single circuit,
\(:vl:ttﬁ:)][tj t current | voltage | capacitor Contactors DIL...
ballast 50Hz | uF Open: 100 % (Encapsulated: 80 % is
W A v recommended)

00AM ‘ 0AM ‘ 1AM 2AM

Sodium lamps
High-pressure lamps, uncompensated
250 3.0 230 - 4 6 10 20
400 4.4 230 - 3 4 7 13
1000 10.3 230 - 1 2 3 5
High-pressure lamps, compensated
250 1.5 230 36 5 8 10 20
400 2.4 230 45 3 6 8 15
1000 6.3 230 100 1 2 3 6
Low-pressure lamps, uncompensated
35 14 230 - 9 16 23 40
55 1.4 230 - 9 16 23 40
90 21 230 - 5 10 14 26
135 31 230 - 4 7 10 18
180 3.1 230 - 4 7 10 18
Low-pressure lamps, compensated
35 0.3 230 20 6 12 21 39
55 0.4 230 20 5 1 16 36
90 0.6 230 26 4 8 13 28
135 0.9 230 45 3 5 8 16
180 1.15 230 40 2 5 6 15
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Lamp Maximum number of lamps switched on
- - simultaneously per phase. The entire rated current
Rated Operating | Rated Compgnsatlng can be used i a single circuit.
%ﬁ:ﬁgzt current | voltage | capacitor Contactors DIL...
ballast 50Hz | U Open: 100 % (Encapsulated: 80 % is
W A v recommended)
00AM ‘ 0AM l 1AM ‘ 2AM
Mixed-light lamps
160 0.8 230 - 20 32 51 84
250 1.2 230 - 13 21 34 56
500 2.4 230 - 6 10 17 28
1000 4.7 230 - 3 5 8 14
Filament lamps
100 0.45 230 - 28 40 73 110
200 0.91 230 - 14 20 36 55
300 1.36 230 - 9 13 24 37
500 2.27 230 - 5 8 14 22
1000 4.5 230 - 2 4 7 11
2000 9.1 230 - 1 2 3 5
124
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Other documentation

and guides

&

Other documentation and
guides

User Manual - “easy” control relay
Order no: AWB 2528-1304 D

Concise Instructions — “easy” control relay (free)
Order no: AWB 2528-1316 D

Demo CD-ROM (free)
Order no: VKF D 2528-313

Programming software for the “easy” control relay
Order no: easy-SOFT

Documentation pad for “easy” programs (free)
Order no: FO 98 D

“easy” information on the Internet
http://www.moeller.net/easy

For further information, please see page 05/006
of the 1999 Main Catalogue.

You can also access the Moeller Main Catalogue
at our web site http://www.moeller.net.
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Circuit diagram template
for easy 412-AC-R_

SN NSNS

LNNINI2IBBI4I51617 18

easy 412-AC-R

Q3
o
—"-

Q2
Q
J2 1~

Q1
L5
l—
|

_|| _II _II _JI =

127



89 G¢0-8¢Sc 91

128



Circuit diagram template

for easy 412-DC-R
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Index

A

Access monitoring 75

Acknowledgement button
68

Alarm release 109

Analog comparator 39

Analog input 91

Analog value comparator
60, 95

B

Barrier system 75, 76
Belt sequence control 23
Booster pumps 55

C

Comparison value 34, 91

Compressors 91

Contactors 11, 18, 83

Counter 60, 78, 84

Cursor buttons 12, 40, 100,
102

D

Daylight control switch 7, 8,
46

Documentation 125

E
Emergency stop button 109

F

Fax-Coupon 134

Flush-mounted switches
16, 82

Function block
programming 24

Function buttons 8, 12, 35,
40, 76, 100, 102

Function relay

Analog comparator 39

Analog value comparator
60, 95

Time switch 8, 12, 46,
113

Timing relay 27, 47, 51,
60, 70, 78, 84, 92, 95,
102, 108, 113

|
Indicator lights 55
Induction loop 76

K
Key switch 34, 57, 76, 108

L

Level indication 67
Light barrier 108
Lighting control 45, 81
Limit switch 100, 108

M

Marker relays 12, 18, 70

Markers 40, 51, 60, 84, 113

Motor-protective circuit-
breaker 23, 56

P
Perimeter advertising 99
Pull switch 108

R
Refrigeration system 91
Relay outputs 119
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Index

132

S

Shop window lighting 7

Showroom lighting 7

Sliding door 107

Special menu 8, 35, 100

Swipe card 108

Swipe card reader 76

Switch operations
Mechanical 120

T

Temperature and lighting
control 33

Temperature sensor 34

Three-wire control 16

Time switch 8, 12, 46, 108,
113

Timing relay 47, 92
Flash 113
Flashing 27, 51, 60, 78
On-delayed 27, 51, 60,
70, 84, 95, 102
Single-pulse 40, 70, 78,
102, 113
Timing relays
Flashing 70
On-delayed 113
Trip-indicating auxiliary
contact 24, 47, 56

W
Warning lights 108
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