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3.1 Specifications/regulations/approvals

Regulations

Standards

Approvals/
test reports

Shock protection

The following regulations apply to 3RT contactors:

e |[EC 60 947-1, EN 60 947-1 (VDE 0660 Part 100), which includes the gen-
eral specifications for low- voltage switching devices.

e |[EC 60 947-4-1, EN 60 947-4-1 (VDE 0660 Part 102), which contains, in
particular, the requirements for contactors and motor starters.

The following regulations apply to 3RH contactor relays:

e |[EC 60947-1, EN 60 947-1 (VDE 0660 Part 100), which includes the gen-
eral specifications for low-voltage switching devices.

e |[EC 60 947-5-1, EN 60 947-5-1 (VDE 0660 Part 200) which includes, in par-
ticular, the requirements for control equipment and switching elements
for the control, signaling, locking, etc. of switchgear and controlgear.

The following standards apply to the terminal markings of the contactors:

e EN 50 012: terminal markings and identification numbers for auxiliary con-
tact elements of particular contactors (also applies to contactors with a
built-in auxiliary switch block)

e EN 50 011: terminal markings, identification numbers, and identification
letters for particular auxiliary contactors (also applies to auxiliary contac-
tors with a built-in auxiliary switch block)

e EN 50 005: terminal markings and identification numbers, general rules

Confirmation of approvals and test certificates and characteristics can be
obtained on the Internet/intranet:
http://support.automation.siemens.com/WW/view/en/20025979/134200

The shock protection provided is in acc. with DIN VDE 0106, Part 100.

3.1.1 Utilization categories

3-4

In acc. with EN 60 947-4-1, the purpose of the contactors and the stress
placed on them is indicated by the utilization category together with details
of the rated operational current or motor output and the rated voltage.

The following tables list the definitions of the utilization categories for low-
voltage switching devices and contactors from |IEC 60 947 (VDE 0660).

The rated operational voltages for the various utilization categories are listed
in the low-voltage switching devices catalog.

SIRIUS System Manual
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Utilization category for
AC voltages

Definition of AC-1 to
AC-6b

Test conditions

SIRIUS System Manual
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AC Utilization category for Switching capacity I/l | Electrical service life I/l
AC voltages On Off On Off

AC-1 Non-inductive load or 1.5 1.5 1 1
a slightly inductive load

AC-2 Slip ring motors: switch on, |4 4 2.5 2.5
switch off

AC-3 Squirrel-cage motors: 10 8 6 1
switch on, switch off during
the run

AC-4  Squirrel-cage motors: 12 10 6 6
switch on, plugging or
reversing, inching

AC-6b  Switching of capacitor banks — —

Table 3-1: Utilization categories, test conditions for AC voltage

The definitions of the utilization categories AC-1 to AC-6b for main circuits
can be found in the relevant regulations.

The main areas of application for contactors are:

e AC-3 operation: switching of squirrel-cage motors

e AC-1 operation: switching of resistive loads

e AC-4 operation: plugging, reversing, inching

e AC-6b operation: switching of capacitor banks

Test conditions for the various utilization categories:
e |In AC-1 operation, the contactor must be able to switch 1.5 times the

rated operational current on and off.

¢ |n AC-3 operation, the starting currents of the motors must be controlled.

In other words, the contactor must be able to switch on 10 times the
rated operational current (lg), and switch off 8 times the Ig.

* In AC-4 operation, the contactor must be able to switch off or on 12 times

the rated operational current (lg) and 10 times the |,. This represents
extremely high stress for contactors because the high starting currents of
the motors have to be switched off.

e |In AC-6b operation, the rated values of capacitor loads may be derived

from capacitor switching tests or on the basis of existing experience and
research.

The breaking current is decisive in calculating the electrical service life:
* In AC-1 and AC-3 operation, 1 x | must be assumed.
* |In AC-4 operation, 6 x | must be assumed because the contactor also has

to switch off the motor during startup.
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Utilization category for
DC voltages

Definition of DC-1 to
DC-5

Utilization category for
AC voltage (auxiliary
contact elements)

Definition of AC-12 to
AC-15

DC Utilization category for
DC voltages

Switching capacity 1/l

Make/break Time constant L/R (ms)

DC-1  Non-inductive load or 15 1
a slightly inductive load,

resistance furnaces

DC-3  Shunt motors: 4 2.5
switching on, plugging,

reversing, inching

DC-5  Series motors: 4 15
switching on, plugging,

reversing, inching

Table 3-2: Utilization categories, test conditions for DC voltages

The definitions of the utilization categories DC-1 to DC-6 apply to main cir-
cuits for switching DC voltage.

The main areas of application for contactors are:

e DC-3/DC-5 operation: switching of shunt or series motors

e DC-1 operation: switching of resistive loads, resistance furnaces

Note
In the information on DC switching capacity in previous documents, the uti-

lization categories DC-2 and DC-4 correspond to the current utilization cate-
gories DC-3 and DC-5.

Switching capacity
AC Utilization category for Make Break
AC voltage (auxiliary
contact elements) /e /e cos@
AC-12 Control of resistive load and semi- 1 1 0.9
conductor load in the input circuits
of optocouplers
AC-14 Control of a small electromagnetic 6 1 0.3
load (max. 72 VA)
AC-15 Control of an electromagnetic load 10 1 0.3
(greater than 72 VA)

Table 3-3: Utilization categories, test conditions for AC voltage (auxiliary contact elements)

[EC 60 947-5-1/EN 60 947-5-1 (VDE 0660 Part 200) contains the definitions

of the utilization categories AC-12 to AC-15 for switching elements for the

control, signaling, locking, etc. of switchgear and controlgear.

The main areas of application for auxiliary contactors are:

e AC-14/AC-15 operation: switching of contactor coils, solenoid valves, for
example.

e AC-14/AC-12 operation: switching of resistive loads, for example.

SIRIUS System Manual
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Rated operational cur-
rents

Example

Utilization category for
DC voltage

(auxiliary contact ele-
ments)

Definition of DC-12 and
DC-13
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The rated operational currents for the various utilization categories are listed
in the low-voltage switching devices catalog. The test specifications given in
the table for each utilization category represent the scale for the making and
breaking capacity of the auxiliary contacts.

3RT1016 contactor:
le/AC-15 of the auxiliary contact: 6 A/230 V
Making capacity: 10 x I,/AC-15 = 60 A

e This enables the contactor coil with the current consumption of 60 A to
be switched on.
e Only the holding current is decisive for switching off the contactor coil.

According to regulations, the auxiliary contact must normally be able to
switch off the rated operational current.

Switching capacity

DC Utilization category for DC voltage Make Break
(auxiliary contact elements) L
I/lg I/lg /r (mMs)
DC-12 Control of resistive load and semi- 1 1 1
conductor load in the input circuits
of optocouplers
DC-13 Control of solenoids 1 1 300

Table 3-4: Utilization categories, test conditions for DC voltage (auxiliary contact elements)

The DC voltage switching capacity of auxiliary contacts is defined in utiliza-

tion categories DC-12 and DC-13.

The main areas of application for contactors are:

e DC-12: switching of resistive loads (typical application)

e DC-13: switching of inductive loads, such as contactor coils and solenoid
valves

In DC operation, the difference in stress is also determined by the L/R time
constant. This must be specified by the user.
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3.1.2 Positively driven operation

Regulations

Definition: positively
driven contacts

Positively driven opera-
tion in the case of
3RT1/3RH11

3.1.3 Safe isolation

Definition

The regulations for positively driven operation are:

For contactors [EC 60 947-4-1, Appendix H (draft 17B/996/DC)

e For control [EC 60 947-5-1, Amendment 2, Annex L,
relays edition 10.1999
e 7H 1/457 Safety rules for controllers on poweroperated
presses
e SUVA Accident prevention guidelines of the Schweizer

Unfallversicherungsanstalt (Swiss institute for acci-
dent insurance)

SIRIUS contactors comply with these regulations.

Positively driven contacts are contacts that are mechanically connected with
one another in such a way that the NC contacts and NO contacts can never
be closed at the same time. This means ensuring that there is a distance
between the contacts of at least 0.5 mm throughout the entire service life
of the contactor, even when there is a defect, such as when the contact has
been wrongly welded (ZH 1/457).

Positively driven operation occurs in:

e 3RT101 contactors and 3 RH11 auxiliary contactors in frame size S00 in
both the basic unit and in the auxiliary switch block and also between the
basic unit and the built-on auxiliary switch block

e 3RT1 contactors in frame sizes SO to S3 between the main contacts and
the normally closed auxiliary contacts. In other words, if the main contact
is welded, the normally closed auxiliary contact will not close.

Positively driven operation does not occur in the case of:
e Electronically optimized auxiliary switch blocks in frame size SO0

Positively driven operation is not compulsory for normal controllers. It is,
however, imperative for protective circuits.

The term "safe isolation" occurs in connection with safety/protective extra-
low voltage (SELV/PELV) and functional extra-low voltage (FELV). Safe isola-
tion reliably prevents voltage that is capable of causing electric shock from
transferring to the safely isolated voltage (e.g. to safety extra-low voltage
that is applied to or switched to the same device).

Safe isolation is also becoming increasingly important due to the more wide-
spread use of electronic systems in high-voltage installations.

Circuits are safely isolated when a single fault does not result in a transfer of
voltage from one circuit to another. Faults to be taken into account are, for
example, a bent or loose conductive part, a bent soldering pin, broken wind-
ing wire, a screw that has fallen out, or a broken partition wall in a device.

SIRIUS System Manual
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Regulations

Safe isolation in the
case of 3RT1 and 3RH1

contactors

IEC 61 140 (replacing VDE 0106 Part 101/IEC 536) lists basic requirements
that can be met using safe isolation between circuits in electrical equip-
ment.

Basic requirements are, for example:

e Double or reinforced insulation

¢ Protective screening

e Combination of double or reinforced insulation and protective screening

The insulation must be resistant to aging throughout the expected service
life.

Circuits without protective extra-low voltage or functional extra-low voltage
do not require safe isolation.

If the conducting paths of a contactor are operated with different voltages,

the requirements for safe isolation must be met.

In the case of the 3RT1 and 3RH1 contactors, safe isolation is ensured up to

the following voltage:

e The values for the safe isolation between the main power circuit and the
auxiliary circuit/coil connection are found in the following tables:

| Main power circuit - Control circuit

SIRIUS System Manual
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S00 SO S2 S3 S6 to S12
Contactor/Con-
trol relay
3-pole devices 690 V* 400 V 400 V 690 V 690 V
4-pole devices 400 V 400 V 400 V 690 V —
*with unused auxiliary circuit — — —
Il Main power circuit - Auxiliary circuit
S00 SO S2 S3 S6 to S12
Integ. auxiliary circuit 400 V — — — —
Front mount auxiliary 690 V* 500 V 500 V 500 V 690 V
circuit.
Side mount auxiliary No 690 V 500V 690 V 690 V
circuit.
*4-pole auxiliary contact block —
lll Control circuit - Auxiliary circuit
S00 SO S2 S3 S6 to S12
Integ. auxiliary circuit 400V — — — —
Front mount auxiliary 690 V* 690 V 690 V 690 V 690 V
circuit..
Side mount auxiliary No 500 V 690 V 690 V 690 V
circuit.
*4-pole auxiliary contact block —
3-9
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IV Auxiliary circuit - Auxiliary circuit (contactor relay)

S00
Basic unit - contact 690 V* *4-auxiliary contact block
block
Basic unit 400 V
Contact block 400 V

V Main power circuit - Main power circuit

S00 SO S2 S3 S6 to S12

400 V 400V 400 V 400 V 400V

All the data are power system specifications with 10 % overvoltage in volts [V].
400V + 10 % corresponds to 415V + 5 % and 500 V + 10 % corresponds
t0 525V + 5 %.

Attention

In the table, the voltage that can cause electric shock and that must be
safely isolated is critical. If the voltages 400 V and 24 V are to be safely iso-
lated from one another, contactors with safe isolation up to 400 V must be
used between the two points of connection used.

3.1.4 Explanation of terms

Safety extra-low volt-
age

Functional
extra-low voltage

PELV

3-10

Safety extra-low voltage (SELV) allows circuits with a rated voltage of up to
50 VAC or 120 VDC to be operated ungrounded. The higher voltage is safely
isolated from the SELV circuits.

Safety extra-low voltage helps protect people.

Functional extra-low voltage (FELV) allows circuits with a rated voltage of up
to 50 VAC or 120 VDC to be operated. It does not, however, meet the
requirements of safety extra-low voltage and is therefore subject to addi-
tional conditions. FELV is implemented using a ground terminal.

Functional extra-low voltage helps protect devices (e.g. programmable con-
trollers).

PELV (protective extra-low voltage) has the same requirements as safety
extra-low voltage, except for the fact that the circuit and/or exposed conduc-
tive part is/are grounded (so it is basically grounded SELV).

SIRIUS System Manual
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3.2 Device description

Frame sizes

The SIRIUS contactors are components of the SIRIUS modular system and
can therefore offer the typical benefits of SIRIUS when it comes to the
selection of components and the assembly and operation of controllers and
load feeders.

The SIRIUS range of contactors encompasses the following:
e Contactors for switching motors of up to 250 kW/400 V (400 Hp /460 V)
e Vacuum contactors for switching of motors from 110 to 250 kW/400 V
(150 to 400 Hp/460 V)
e Auxiliary contactors with the contact variants 4 NO, 3 NO +1 NC, and
2 NO + 2 NC
e Contactor relays for system-specific cooperation with electronic
controllers
e Contactors for particular applications:
- Contactors with 4 main contacts
- Capacitor switching contactors
- Contactors for switching resistive loads
- Contactors with an extended operating range
- Contactor combinations

The SIRIUS range of contactors covers everything up to 250 kW(400 Hp) in
7 sizes. Each frame size covers multiple standard motor ratings:

Fig. 3-1: Frame sizes of the 3RT10 contactors

SIRIUS System Manual
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Performance ranges The following table specifies the performance ranges for the frame sizes of
the 3RT10 and 3RT12 contactors:

Frame size S00 SO S2 S3
OrderNumber 3RT10.. 3RT10.. 3RT10.. 3RT10..

15 16 17 23 24 25 26 33 34 | 35 | 36 | 44 | 45 | 46
P/AC-3/400 kW 3 4 5.6 4 5.6 75 1 13 15 1 18. | 22 | 30 | 37 | 45

5

Hp/460V/ HP 3 5 75 5 75 10 15 20 25 | 30 | 40 | 50 | 60 | 75
60Hz
to 400 V: up to 500 V:
lo/AC-3 A 7 9 12 9 12 17 25 28 32 | 40 | 50 | 65 | 80 | 95
Width mm 45 45 55 70
Frame sizes S6 S10 S12
OrderNumber 3RT10.. 3RT10.. 3RT12.. 3RT10.. 3RT12..

54 55 56 64 65 66 64 65 66 75 76 75 76

P/AC-3/400 kW 55 75 90 110 132 160 110 132 160 | 200 | 250 | 200 | 250

Hp/460V/ HP 100 125 150 150 | 200 | 250 150 | 200 | 250 | 300 | 400 | 300 | 400
60Hz

to 600 V: to 1000 V: to 500 V: to 1000 V:
lo/AC-3 A 115 150 185 | 225 | 265 | 300 | 225 | 265 | 300 | 400 | 500 | 400 | 500
Width mm 120 145 160

Table 3-5: Performance ranges of the 3RT10/3RT12 contactors

SIRIUS System Manual
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The following table provides an overview of the existing variants of the 3RT contactors and 3RH con-
trol relays:

Design Frame size

3RT10 contactors AC/DC operation S00 to S12
To operate motors, 3-pole, up to 250 kW/400 V (400 HP/460 V)
lo/AC-1 up to 40 °C: up to 610 A up to 690 V

Ie/AC-3 up to 60 °C: up to 500 A/400 V

3RT12 Vacuum contactors | AC/DC operation S10 to S12
To operate motors, 3-pole, up to 250 k\W/400 V (400 HP/460 V)
lo/AC-Tup to 40 °C: up to 610 A up to 1000 V
le/AC-3 up to 60 °C: up to 500 A up to 1000 V

3RT14 contactors AC/DC operation S3to S12
To switch resistive loads, 3-pole
lo/AC-1 up to 40 °C: to 690 A to 690 V

3RT13 contactors AC/DC operation, 4 main contacts (NO contacts) S00 to S3
To switch resistive loads, up to 92 kW/400 V
le/AC-1 up to 40 °C: up to 140 A to 690 V

3RT15 contactors AC/DC operation, 4 main contacts (2 NO contacts + 2 NC contacts) | S00 to S2
To switch three-phase induction motors up to 18.5 kW/400 V
lo/AC-3 up to 60 °C: up to 40 A to 400 V

3RT16 contactors AC operation S00, SO and S3
To switch three-phase capacitors up to 50 kvar/400 V

3RH control relays/3RT DC operation with an extended operating range: 0.7 to 1.25 x Ug S00 to S3

contactors 3RT: to switch motors up to 45 kW/400 V

lo/AC-3 up to 70 °C: 95 A to 400 V
3RH: to switch auxiliary circuits
lo/AC-15/AC-14 up to 70 °C: 6 A/230 V

3RT contactor relays DC operation with an extended operating range: 0.7 to 1.25 x Ug S00 and SO
(interface) To switch motors, 3-pole, up to 11 kW/400 V

l¢/AC-3 up to 60 °C: 25 A to 400 V
3RA13 contactor combina- | AC/DC operation S00 to S3V
tions To reverse up to 45 kW/400 V,

|/AC-3: 95 A/400 V S6 to $122)
3RA14 contactor combina- | AC/DC operation, S00-S00-S00 to
tions for wye-delta startup up to 75 kW/400 V, §3-83-521

lo/AC-3: 160 A/400 V S6-S6-S3 to

S12-S12-S102)

3RH11 auxiliary contactors | AC/DC operation, S00
to switch auxiliary circuits, 4-pole (basic unit)
lo/AC-15/AC-14 up to 60 °C: 6 A/230 V

3RH14 latched auxiliary AC/DC operation, S00
contactors to switch auxiliary circuits, 4-pole (basic unit)
lo/AC-15/AC-14 up to 60 °C: 6 A/230 V

3RH11 control relays DC operation with an extended operating range (0.7 to 1.25 x Ug, S00
(interface)) to switch auxiliary circuits, 4-pole
le/AC-15/AC-14 up to 60 °C: 6 A/230 V

Table 3-6: 3RT/3RH, Designs

1) Pre-wired and tested
2) available as components for self-assembly

SIRIUS System Manual
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Auxiliary contacts and
shap-on accessories

e A uniform and diverse range of auxiliary switches and accessories that
can be quickly upgraded and replaced is available for 3RT1 contactors up
to 45 kW for various applications.

e The 3RH auxiliary contactors can be extended to form variants with a
maximum of 8 poles using attachable 2 or 4-pole auxiliary switch blocks.

e Wiring kits with and without mechanical interlocking are available for put-
ting together 3RA contactor combinations for reversing and for wye-delta
starting.

The accessories are described in detail in Section 3.4, "Accessories".

3.2.1 Coil systems S00 to S3

AC coil for e Automatic reduction from high closing power to
AC-control low holding power

e Short switching times
DC coil for e Larger unit volumes (to achieve a tensile force
DC-control comparable to that of an AC coil)

e Closing power = holding power

e [onger switching times

Table 3-7: Coil systems

3.2.2 Coil systems S6 to S12

Coil types "conven-
tional" and
"electronic"

3-14

The SIRIUS-contactor frame sizes S6 to S12 include the following designs:
e Air-break contactors in 3 frame sizes

- 3RT10, switching of motors

- 3RT14, AC-1-applications
e 3RT12 Vacuum contactors in 2 frame sizes for the switching of motors
e 2 magnetic coils, both for UC-operation:

- conventional coil

- electronic coil
e \Withdrawable coils

The similarities between the two coil types are:

UC-operation, this means the contactors can be controlled with either AC
(40 to 60 Hz) or DC.

Integrated coil protective circuit with varistor. For most applications, this
should be a sufficient protective circuit against the switching overvoltage of
the magnetic coil. For especially sensitive applications where further steps
to dampen the effects may be necessary, an additional RC-element (acces-
sory) can be plugged in.

Exception:

For the designs with the Remaining lifetime indicator an additional RC-ele-
ment cannot be plugged in.

SIRIUS System Manual
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The following graphic shows the withdrawable coils for the air-break and vacuum contactors in frame
sizes S6 to S12:

Surge suppressor (RC element)

Withdrawable coil with "conven-
tional operating mechanism"

Withdrawable coil with "elec-
tronic operating mechanism’

Withdrawable coil with for con-
tactors with remaining lifetime
indication RLT and

associated Electronic module

Vacuum contactor
3RT12

Air-break contactor
3RT10 and 3RT14

Fig. 3-2: Withdrawable coils for the air-break and vacuum contactors frame sizes S6 to S12

3.2.2.1 The conventional coil

The control voltage is directly connected to the magnetic coil over the A1/A2
terminals to close and open the switch. After the coil is energized and the
contacts close, a built-in changeover contact (SPDT) switches the magnetic
coil from pick-up - to holding coil (DC-economy connection).

Control voltage Several control voltages that are close to each other can be covered with a
single coil, for example UC 220 - 230 - 240 V.

Coil voltage tolerance The operational range is 0.8 X Ug mjp - 1.1 X Ug max:
That means for example: 0.8 x 220V - 1.1 x 240 V.

SIRIUS System Manual
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3.2.2.2 The electronic coil, in general

Emergency-Stop

Control voltage

Extended coil voltage
tolerance 0.7 — 1.25xUg

Defined pick-up
voltage and drop-out
voltage thresholds

Short term bridging
during voltage dips

Electromagnetic com-
patibility (EMC)

3-16

The magnetic coil is supplied with the power necessary for reliable switch-
ing and holding by internal series-connected control electronics.

Attention

The control of the coil with a semi-conductor element, the control inputs
(PLC, AS-Interface), may not be used for Emergency-Stop purposes.

For Emergency-Stop the contactor must be turned off over A1/A2 terminals

Compared to the conventional coil, the electronic coil covers an even wider
range of globally available control voltages within a single coil variation, for
example UC 200-208-220-230-240-254-277 V.

When you take the coil voltage tolerance of 0.8xUg min - 1.1XUg max iNt0
consideration along with the wide rated voltage range of the electronic coil
you'll find that the most common control voltages of 24, 110, 230 and 240 V
have an extended coil voltage tolerance of at least 0.7 — 1.25x Ug in which
the contactor will function properly.

The control electronics monitor the incoming control voltage to an allowable
lower limit value with which the contactor can reliably function.

* The coil picks-up at a control voltage > 0.8x Ug min

* The coil drops-out at a control voltage < 0.5xUg min

With the Hysteresis in the switching threshold, chattering of the main con-
tacts is avoided and thereby also avoiding increased wear or welding when
in operation with weak, instable power networks.

The pick-up voltage threshold prevents coil burn out when someone applies
too low of a control voltage to the coil, such as can happen with a conven-

tional coail.

The loss of control voltage to the coil (0 V on A1/A2) is bridged up to about
25 ms which prevents unwanted coil drop-out.

The contactors with electronic coils meet the necessary requirements with
regards to noise immunity/ emitted interference for the use in industrial
applications:.

Burst IEC 61 000-4-4|4 kV
Surge IEC 61 000-4-5|4 kV
Electrostatic discharge, ESD|IEC 61 000-4-2{8/15 kV
Electromagnetic field IEC 61 000-4-3|10 V/m

Emitted interference |Limiting value EN 55 011 A
Table 3-8: Electromagnetic compatibility

Noise immunity

Planning note

When in operation in or around converter power circuits, it should be noted
that the control wiring to the contactor should be installed separately from
the load side wiring of the converter.
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3.2.2.3 Electronic coil

Designs The electronic coil comes in three different designs to choose from:
Design for contactor type
3RT1...-.N for PLC-output 24 V DC 3RT10/ 14 Air-break contac-
tors
3RT12 Vacuum contactor
3RT1...-.P for PLC-output 24 V DC or PLC-relay output; with  |3RT10 / 14 Airbreak contac-
Remaining lifetime indicator RLT tors
3RT1...-.Q with integrated AS-Interface-port;

with Remaining lifetime indicator RLT

Table 3-9: Electronic coil

Control

Electronic coil design 3RT1...-.N for PLC-output 24 V DC

There are 2 ways to control the contactor:
e using A1/A2 terminals
e using a PLC-output, 24 V DC

Control using A1 / A2 terminals

L1/L+
N/L-

Il
Rma
Iy

+ DC 24V -

PLC
on_o

. Al

Sliding switch"OFF"

The contactor is controlled in the conventional man-
ner by applying the control voltage to the A1/A2 ter-
minals from a switching contact

Note

The small sliding switch on the front left side of the
withdrawable coil needs to be in the "OFF" position
(this is the default setting from the factory). Other-
wise, the contactor cannot be activated at the A1/

A2 terminals.

Control using PLC

GND
24V

L1/L+
N/L-

v 14 | |

+ DC24V -

[~

=

PLC-Input
Plug 2-pole

Sliding switch "ON"

The contactor is controlled directly by the PLC with-
out a coupling device:

e with 24 V DC

e over PLC-control input (EN 61 131-2/Type 2)

e with current consumption < 30 mA

e with an operational range of 17 to 30 V DC

The control voltage to energize the magnetic coil is
connected at A1/A2.

Note

The small sliding switch on the front left side of the
withdrawable coil needs to be set to the "ON" posi-
tion before use (the default setting from the factory
is"OFF").

SIRIUS System Manual
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PLC-connection

02...2.5mm?
AWG 24 t0 14

> 9 |-

~

PLC =

DC 24V |5

The PLC - connects to a 2 pole plug-in con-
nector on the front left side of the withdraw-
able coil (The Cage Clamp- plug-in connector
comes with delivery). The polarity is marked
on the plug-in connector.

The complete control electronics are con-
tained in the withdrawable coil. The mag-
netic coil and the control electronics make
up one device.

Design 3RT1...-.P for PLC-output, 24 V DC or PLC-relay output with
remaining lifetime indication, RLT

555000
59599/

AL

A1

H1
H2

R1
R2
In+
In-

p

200277V

P3
OEO -60Hz
DC

O

A2

e

A1/A2 terminals
for supplying the coil
voltage

on [] LED-indicators
T~ Contactor On

RLT (] e RLT-indication
60% ] -60 % (green)
40%[] - 40 % (orange)
20% ] -20 % (red)
OORES§| Reset-button for RLT
ol [ |\ Input/output termi-
@) D\\nals(%poles)
8 S AT\ PLC - relay input
oo ZAV\ H1/H2
O O] bt * not used

e RLT- Relay output R1/

R2
e PLC-Input

24V DC, IN+/IN-

The entire electronics portion of
the models with remaining life-
time indication RLT is contained
in a side mounted electronic
module. The withdrawable coil
piece (for RLT) only contains the
magnetic coil. The coil is con-
nected to the side mounted elec-
tronic module by wires with tab
connectors in order to avoid con-
fusion with other coils when
changing them out.

The cables connected to the line
and load side of the contactor
are used for the remaining life-
time indication RLT detection.

"Remaining lifetime
RLT" warning signal

Control

3-18

When the remaining lifetime reaches 20 %, a warning signal is provided

over a free floating relay contact (NO, hard-gold plated, encapsulated) at the
R1/R2 terminals and can be processed through SIMOCODE-DP inputs, PLC
inputs or elsewhere.

Current ratings of the R1/R2 relay output:

e |e/AC-15at24 ...230V:3 A
e |e/DC-13at24V: 1A

The contactor can be controlled:
e by PLC-output 24 V DC
* by a relay output, for example from a PLC, SIMOCODE-DP.
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Power supply

Control inputs

Switching from Auto-
matic-/Manual control

Control with a PLC with
24V DC

Control using relay out-
puts

SIRIUS System Manual
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The control voltage Us needs to be applied to the A1/A2 terminals of the
side mounted electronic module, this supplies power for the magnetic coil

and the remaining lifetime indication.

The control inputs for the contactor are connected on the 7-pole terminal
block (The terminals supplied with the unit have Cage Clamp-Technology).

Control of the contactor can be switched from automatic control to manual
control using the input terminals H1/H2. Manual control may be required at
start-up or to switch the contactor after loss of power on a PLC or

SIMOCODE-DP device.

L1/L+
I N/L-
Al A2
H1 d S2
H2 =
a
—R1a | » Signal
R2¢ » Residual service life 20%
\ IN+ {31 + PLC-Output
IN—d — DC 24 V/30 mA
3RT1...-P

NSB01146 é

(1) Electronic module of 3RT1...-.P contactor
@ Plug-in connection, 7-pole

S1 Changeover switch from automatic control
via PLC semiconductor output to
on-site control

S2 On-site control option

Control directly from a PLC with

24V DC without a coupling

device

¢ via PLC -control input IN+/IN—
(EN 61 131-2/Type 2)

e Current consumption < 30 mA

e QOperational range17 to 30 V DC

Note

H2 and A1 are internally con-
nected and therefore have the
same voltage potential

L1/L+

N/L-
_ H‘[; PROFIBUS-DP |
Al A2 S1 =

e.g.
SIMOCODE-DP
H1 d *s \:PLC
H2 (:j;J

eothers
¢

—R1¢ » Signal
R2 ¢ Residual service live 20%
| N + (=
IN — (o
3RT1...-P

SB01147a 5

() Electronic module of 3RT1...-.P contactor
(2 Plug in connection, 7-pole

S1 Changeover switch from automatic

control, e.g., via SIMOCODE-DP or
PLC relay output on-site control option

S2 On-site control option

Control using relay outputs, for
example from:

e PLC

e SIMOCODE-DP (3UF5)

Relay outputs can control the
contactor through the H1/H2 ter-
minals.

The relay contacts are loaded to
about 5 mA plus the control volt-
age applied at the A1/A2 termi-
nals

Note

H2 and A1 are internally con-
nected and therefore have the
same voltage potential
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Wiring example Contactor combinations with PLC-Control 24 V DC
L1/L+ L1/L+
N/L- | | | N/L- | | |
| | | | | | | | | | | |
A1 A2 A1 A2 A1 A2 A1l A2 A1 A2 Al A2
K1 K3 K2 K1 K3 K2
IN+ IN- IN+ IN- IN+ IN- IN+ IN- IN+ IN- IN+ IN-
I I
o
+ - + - + - + - + - + -
PLC-Output PLC-Output
24V DC />30 mA 24V DC/>30 mA

Fig. 3-3: Wiring example: Contactor combinations with PLC control 24 V DC

Contactor combinations with relay control

Important Note

e The terminals H1 shouldn't be bridged, otherwise all of the contactors will
close when only one contactor should close.

e The terminals H2 shouldnt be bridged, otherwise the internal connection
of A1 to H2 can be overloaded in the event of a failure.

Control using relay outputs with a common source

L1/L+ | | | L1/L+ | | |
NIL- NIL-
[ ] [ I [ 1 [ ] [ ] [ 1
A A2] [A1 A2] [A1 A2 A A2] [A1 A2 [A1 A2
K1 K3 K2 K1 K3 K2
H1 H2| |H1 H2| W1 H2 H1H2| [H1 H2| W1 me
|
S - 5 9 o7 8 9
SIMOCODE-DP SIMOCODE-DP
Local control Local control
usin -
in
SIMOCODE-DP SIMOCODE-DP

Fig. 3-4: Wiring example: Control using relay outputs with a common source.

Control using electrically isolated/ free floating relay outputs

LI
NIL- | |
| [ ] [ ]

Al A2 Al A2 Al A2
K1 K3 K2
H1 H2 H1 H2 H1 H2

d d d

Relay control

Fig. 3-6: Wiring example: Control using electrically isolated/ free floating relay outputs

SIRIUS System Manual
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Design 3RT1...-.Q with integrated AS-Interface-connection,
with remaining lifetime indication RLT

550000/
G355

RN T

A1/A2 terminals
for supplying the coil

The entire electronics portion of
the models with remaining life-

055y voltage time indication RLT is contained
Oso-s0 sz LED-indicators in a side mounted electronic
A DG pz | —= AS-Interface module. The withdrawable coil
| —e Contactor On . . .
AS-i[T On D//- Automatic control piece only c'ontams the magnetic
AUTO ["T"__ & RLTIndication coil. The coil is connected to the
RO | -60 % (green) side mounted electronic module
60% (] - 40 % (orange) by wires with tab connectors in
‘:;iD -20 % (red) order to avoid a mix-up with
o R';Et//ﬁese“b“tm“ for RLT | other coils when changing out
W o0 Input/output termi- coils.
s FE M~ ?afi?é‘:;:?/,vlanual The cables connected to the line
. 8 S\ control H1/H2/H3 and load side of the C(_)n_tact_or
2 Moo I\ e not used are used for the remaining life-
o [0+ e Free input SF1/2 time indication RLT detection.
ADDR 8 g AiS-i—AS-Interface
o |:|]— e Plug for AS-Interface-
cable (4-pole)

e Address jack

Control

Switching from Auto-
matic-/Manual control

SIRIUS System Manual
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The control voltage Us needs to be applied to the A1/A2 terminals of the
side mounted electronic module. This supplies power for the magnetic coil
and the remaining lifetime indication.

The control of the contactor takes place using the integrated AS-Interface
connection. Inputs and outputs are connected using 2 plug-in connectors;
6-poles for external switching and 4-poles for AS-Interface-connection (The
device comes with the plug-in terminals in Cage Clamp-Technology)

Control of the contactor can be switched from automatic control to manual
control using the input terminals H1/H2/H3. That means the contactor can
be manually controlled at start-up or after power loss due to disruption/mal-
function of the automatic control using AS-Interface.
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Controlling the contac-
tor using AS-Interface

3-22

L1/L+
N/L-
Al A2
‘ s2
H1 ¢
H2 ¢ —4
H3 ¢ 1
o |57 oy
SE; é_ K o;/eéload relay
AS-i+<:D — |3rRB10
|
D as]

3RT1...-.Q

SBO01149 6

(1) Electrinics module of 3RT1...~.Q contactor
@ Plug-in connection, 6-pole
@ Plug-in connection, 4-pole

81 Changeover switch from automatic control,

e. g. via AS-Interface, to local control
e S1 open: automatic mode

82 Local control option

Controlling the contactor using
AS-Interface
The AS-Interface + / AS-Inter
face — terminals are located on a
4 pole plug-in connector that is
separate from the other termi-
nals. Each terminal has two Cage
Clamp connections. The two
AS-Interface + and AS-Interface —
terminals are jumpered as
shown.
¢ The advantages are:
- The AS-Interface-cable isn't
interrupted if the terminal con-
nector is removed
- new addressing isn’t neces-
sary
- The contactor remains func-
tional using the local control
inputs on its own 6 pole termi-
nal connector
Control signals using AS-Inter-
face
e Contactor ON/OFF
Warning signals using AS-Inter-
face
e Contactor ON/OFF
e Automatic-/Manual control
¢ Remaining lifetime indicator
RLT
e Signals on the free input SF1/
SF2 , such as Overload relay
trip

Note

H2 and A1 are internally connected and have the same voltage potential.

SIRIUS System Manual
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Actuator-Sensor-Interface: Technical Data

|/O-Configuration (Hex) 7

ID-Code (Hex) F

Operational voltage \/|25.5 to 31.6 (in acc. with the AS-Interface-specification)
Current draw/AS-Interface mA |max. 20

Contact rating SF 1/2 mA|3to 6

Watchdog-Function built in

(disconnection of the outputs with AS-Interface-fault)

Indicator reaction LED Status Status description

While in operation the LEDs
show the status, as shown C’ AS-Interface  on el
green red yellow red

to the right

Station address 0

No AS-Interface-communication

AS-Interface-communication ok

Diagnosing the contactors using the application program
elnputs eOutputs
Input signals Device status Output signals Device status
DIO ‘"ready" 0 |Device not ready/Manual operation |DOO "running" 0 |Contactor OFF
1 |Device ready/Automatic operation 1 |Contactor ON
DIT "running" 0 |Contactor OFF DO1 0|—
1 |Contactor ON 1]—
DI2 'remaining life time" 0 |Remaining lifetime RLT > 20% D02 0|—
1 |Remaining lifetime RLT < 20% 11—
DI3 ‘"free input" 0 [No input signal at SF 1/2 DO3 0 |—
1 |Input signal at SF 1/2 1 |—

Table 3-10: Actuator-Sensor-Interface, technical data

3.2.2.4 Remaining life time indication RLT (RLT = remaining life time)

For the 3RT10 and 3RT14 air-break contactors there is an option with the
electronic coils with the attribute "remaining lifetime indication RLT". The
function of RLT is that it detects the wear of the main contacts and indicates
optically and electrically a pending contact change for the plant operator.

Function The main contacts of the contactor are wearing parts and should be
changed quickly once they reach the end of their service life. The erosion of
the contact material and therefore the electrical service life (=the number of
operations) depends on the load, utilization category, duty type, etc.. Rou-
tine inspections / visual checks by maintenance staff are needed to provide
information as to the condition of the main contacts. The "Remaining life-
time indicator" eliminates this task. The number of operations isn't counted
— because that doesn’t provide any information on contact wear. The actual
progress of contact erosion on each one of the 3 main contacts is deter-
mined electronically. It is evaluated and then stored. When a determined
limit is reached, a warning signal is sent. Stored data is not lost if there is a
loss of the control voltage.

After changing the main contacts the remaining lifetime indication needs to
be reset by pressing the RESET button. This will restart the evaluation pro-
cess.

SIRIUS System Manual
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Warning signals The warnings are sent either using a free floating relay contact or using the
integrated AS-Interface connection. Once 20 % of the remaining lifetime is
reached, which means that 80 % of the contact material is worn and the
changing of the main contacts should be planned.

The various erosion levels are shown

L—J C— Co— — using LEDs on the contactors’ side

100% 60% 40% 20% t d | t . d | .

— —_— mounted electronic module:

AU S RLT S RUT B RLT Sl 60 % of the remaining lifetime (green LED)
60% [] 60%: = 60% [ | 60% [] 9
40% [] 40% [] 40% 40% [ 40 o/o (orange)
20% [ 20% [ 20% ] 20% < 20 % (red)

Resetting the remaining lifetime indicator RLT

When resetting the remaining lifetime
indicator after changing the main con-
tacts the following needs to be consid-
ered:

e The control voltage must be applied
to A1/A2 (1) and the contactor must
be off.

e Press the RESET-button on the side
mounted electronic module with a
ball point pen or something similar for
about 2 sec. (2) until the green LED

"RLT" is the only one lit (3)
4
RTJ| = Resetcomplete (4)
60% [ ]
40% [ ]
20% [
RESET 0.K.

Advantages of Remain-
ing lifetime indication
RLT

Timely notification for the switching of the main contacts
Optimal use of the contact material

Makes visual inspection of the contacts unnecessary
Reduces the maintenance costs

Optimizes planning for maintenance steps

Avoids unforeseen system shutdown

Notes for the use of contactors with remaining lifetime indication RLT

Use in rotor circuits by A typical measuring parameter of the RLT function is the voltage over the

wound-rotor motor main contacts of the contactor when breaking (turning off the contactor).
However, voltage levels in rotor circuits can vary depending on slip, so that
they not suitable for evaluation and could lead to premature warning of the
RLT.

SIRIUS System Manual
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Residual current across
the main contacts

Operational switching
at terminals A1/A2

The resistance of the individual measuring circuits across the main contacts
is 4.8 MOhm per pole. This high ohm resistance value eliminates hazardous
shock current, or rather touch potential, on the load side when the contactor
is turned off.

Operational switching at terminals A1/A2 leads to an error message from
the RLT. The control inputs (PLC, AS-Interface) should be used for the opera-
tional switching. Exceptions are installation shutdowns; the measuring value
remains stored (E2PROM). Use the control inputs PLC/AS-Interface for the
operational switching of the contactor.

3.2.3 Short-circuit protection for SIRIUS contactors

Coordination types

Coordination type 1

Coordination type 2

"weld free"

Contactors with over-
load relay

SIRIUS System Manual
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Section 3.7 "Technical specifications", has information on short-circuit pro-
tection. Fuses and circuit breakers can be used as short-circuit protective
devices for the contactors.

The test criteria that apply in this case are stipulated by EN 60 947-4-1
(VDE 0660 Part 102).

Two types of assignment are defined in the standards that correspond to
two different levels of damage.

The following applies to both types of assignment:

In the event of a short-circuit, the short-circuit protective device used must
be able to disconnect the overcurrent that occurs. Persons or other parts of
the system must not be put at risk.

The load feeder (e.g. motor starter) can be inoperable after each short-cir-
cuit. Damage to the contactor and the overload relay is permissible and it is
only possible to continue operation after defective devices have been
repaired or replaced.

After a short-circuit, there must be no damage to the load feeder devices.
However, the contactor contacts can weld if they can be easily separated
again without distorting the contact pieces.

There is information in the catalog, for weld free protection of the contac-
tors that needs to be taken into account.

If contactors are combined with an overload relay, a smaller fuse should be
used as specified in the controls catalog for permissible short-circuit protec-
tion fuses for motor starters.
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3.2.4 Operation

3.2.4.1 General information

Degree of protection The degree of protection of the SIRIUS contactors is IPO0/IP20.
Warning
é When the supply voltage and load are present, the contactor must not be

actuated by pressing the contact support. It is permissible, however, to
carry out tests with an extra-low test voltage (e.g. <24 V).

Mechanical life A significant criteria for the economical use of contactors is their mechanical
endurance. This is expressed in the number of operations that are possible
without placing a load on the conducting path. You cannot expect too much
in terms of mechanical endurance from switches that have to work with a
relatively high contact load, such as isolators and circuit breakers, without
neglecting their cost-efficiency. Contactors, on the other hand, are switching
devices designed specifically for very high numbers of on/off operations.
The following table shows you the mechanical endurance of 3RT1 contac-

tors:
Device Mechanical endurance
Basic unit, frame size SO0 30 mill. operating cycles
Basic unit, frame size SO0 with built- 10 mill. operating cycles

on auxiliary switch block

Basic unit, frame sizes SO to S12 10 mill. operating cycles

Basic units, frame sizes S00 to S3 5 mill. operating cycles
with built-on, electronically optimized
auxiliary switch block

Table 3-11: Mechanical service life

When there is no arcing during switching the mechanical endurance can be
optimized if low current is used (for example, 17 V 5 mA).

Display of the contactor The 3RT1926 LED indicator block can be connected to the coil connections
function of the contactors in frame sizes S00 to S3. It indicates the status of the con-
tactors by means of the yellow LED. The indicator block can be snapped
onto the front in the opening intended for the inscription plate.
The advantage is that the LED indicator block can be used for AC/DC volt-
ages of 24 V to 240 V and that it is protected against polarity reversal.

SIRIUS System Manual
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3.2.4.2 Contact reliability

Switching with auxil-
iary contacts (<110 V
and <100 mA)

Cross-ribbing

SIRIUS System Manual
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In industrial control engineering, conventional contactor controls are often
combined with electronic control systems. Combining these systems gives
rise to higher demands than those when using only conventional contactor
controls.

An important requirement is that the signal generators (auxiliary contacts of
contactors, for example) display high contact reliability at low voltages and
currents, while retaining their full switching capacity at high voltages.

The following applies to the contactors of the SIRIUS range:

If voltages < 110 V and currents < 100 mA are to be switched, the auxiliary
contacts of the 3RT1 contactors or the 3RH1 auxiliary contactors should be
used instead of the main contacts because of their contact reliability. This
comes from their high contact stability due, in particular, to the shape of the
contact pieces (cross-ribbing).

This ensures that the points of contact remain conductive in spite of surface
contamination.

These auxiliary contacts are suitable for electronic circuits (programmable
controllers) with voltages > 17 V and currents in the milliampere range (test
circuit: 17V, 5 mA).

Surface contamination is the most common cause of control circuit contact
faults. Cross-ribbing the contact areas is an extremely effective way of
increasing contact reliability. All the auxiliary contacts of the SIRIUS contac-
tors have this feature.

The following illustration show you how cross-ribbing is particularly effective
against surface contamination due to the high number of contact areas and
high surface pressure:

Accumulated sur-
face contamination

Isolated contact areas
Here: 13 contact surfaces

Depression
Lip

Fig. 3-6: Contact areas
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Contact reliability of
the auxiliary contacts

Definition of switch
fault frequency Hg

The contact areas of the SIRIUS auxiliary contacts display a high degree of
contact reliability. Fault frequency rates of Hg < 108 (i. e. < 1 fault per

100 mill. operating cycles at 17 V, 1 mA) have been registered.

These values apply to auxiliary contacts that are either integrated in the con-
tactor housing or can be snapped on as auxiliary switch blocks.

In the case of built-on auxiliary switch blocks at the side, fault frequency
rates are between 10 and 108.

The tests are based on the requirements placed on signal generators by
electronic controllers.

This means that with the auxiliary contacts of the SIRIUS contactors or aux-
iliary contactors, the permissible contact resistance is only exceeded once
during a total of 108 (100 million) switching operations. During a long period
of operation, therefore, a fault is not expected to occur, irrespective of the
number of switching operations.

A restriction applies in the case of auxiliary switch blocks built on at the
side.

The fault frequency Hg is defined as the number of contact faults that occur
during a certain number of switching operations.

3.2.4.3 Electrical service life

Electrical service life of

the main contacts

Characteristic curve:
contact service life of
the main contacts

3-28

The service life of the contacts consists of:

* at rated operational current |g is defined in acc. with utilization category
AC-4 (switching off 6 times the rated operational current):
200 000 operating cycles

e at mixed modes - in other words, if normal switching mode (the rated
operational current is switched off in acc. with utilization category AC-3) is
mixed with occasional inching mode (several times the rated operational
current is switched in acc. with utilization category AC-4):
the service life can be roughly calculated with the following formula:

Key to the formula:

X Contact service life in mixed mode in operating cycles

A Contact service life in normal operation (/,=/,) in operating cycles

B Contact service life in inching mode (/, = a multiple of /,) in operating
cycles

C Percentage of the total number of switching operations accounted for
by inching operations

The following characteristic curves illustrate the contact service life of con-
tactors when switching inductive three-phase loads (AC-1/AC-3), irrespec-
tive of the breaking current and rated operational voltage. The prerequisites
are arbitrary (i.e. not synchronous with the phase relation of the control sta-
tion operating the network).

|, = breaking current
l¢ = rated operational current
Py = rated output of three-phase induction motors with squirrel cage at 400 V
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GWA 4NEB 430 0999-02 DS 01



3RT1 contactors/ 3RH1 control relays

Frame size S00

Operating cycles at

> (> | > | >
S |8 |8 | 8 Contactortype 3RT1015 3RT1016, 3RT1017
N e “7 (3 kW) (4 kW, 5.5 kW)
10
10718 16 - g A\ NSB00473a
8 1674 16 AN
AN
6 44 4 4 N N
4 2 ANN
2 —
27, 6 10° ? NN
10°4 8 446 NN
1064 8 46 8 \\
81°% 14 AN
6 1 4 \\\
4 7 2 - N\
2 - ) \N
\
2 105 \\
10518 4 405 AN
5/ 8 16 1 ANN
10 ] 8 N
8767416 N
6 7| 4 4
4 7 2
27 2
27 104
104 8 4 104
2 3 4 5 6 8110 20 /4(A) 40 50 60 80
7 9 12 Io(A)
[ |
T T T
3 4 55 R (kW)
Fig. 3-7: Characteristic curve of the electrical service life of the main contacts (frame size S00)

Frame size SO

Operating cycles at

> > > >
@ |8 | 8 | S Contactortype 3RT1023 3RT1024 3RT1025 3RT1026
Nl e *7 (4 kW) (5.5 kW) /(7.5 kW) (11 kW)
10
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Fig. 3-8: Characteristic curve of the electrical service life of the main contacts (Frame size S0)
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Frame size S2
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Fig. 3-9: Characteristic curve of the electrical service life of the main contacts (Frame size S2)
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Fig. 3-10: Characteristic curve of the electrical service life of the main contacts (Frame size S3)

SIRIUS System Manual
3-30 GWA 4NEB 430 0999-02 DS 01



3RT1 contactors/ 3RH1 control relays

Frame sizes S6 to S12

Operating cycles at
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Fig. 3-11: Characteristic curve of the electrical service life of the main contacts (Frame size S6 to S12)

3RT12 Vacuum contactor
Frame sizes S10 and S12

Operating cycles at
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Fig. 3-12: Characteristic curve of the electrical service life of the main contacts of the Vacuum
contactors (Frame sizes S10/S12)
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Characteristic curve:
contact service life of
the auxiliary contacts

The contact service life depends on the breaking current. The prerequisites
are arbitrary (i.e. not synchronous with the phase relation of the control sta-
tion operating the network).

The characteristic curves apply to:

¢ |ntegrated 3RT10 auxiliary contacts

e 3RH1911 auxiliary switch blocks for contactors in frame size SO0

e 3RH1921 auxiliary switch blocks for contactors in frame sizes SO to S3

? 30 \ T NSB00472
I \ \Basic unit‘
©5 10 ‘
\‘_w' 5 \\Basic unit with \
c 4 N\ attachable AN
é’ 3 N\ N\ contact block\ \\
E 2 }
= ] DC-13 I131CO—1V3 \
3 220V N \
o 05 \ \\ AC-15/AC-14
o U AN N N
] NS
g \ 24V
O 0.1 \
0.05 N
1) \\
0.01 ‘

0.01 0.03 0.05 0.1 03 05 1 2 3

le DC-13  le DC-13
220V 110V

56710 I3 (A)

le AC-15 I¢ DC-13
<230V 24V

Ia = breaking current
1e = rated operational current

Fig. 3-13: Characteristic curve of the electrical service life of the auxiliary contacts

1) DC-13: built-on auxiliary switch blocks for frame size S00: 6 A

3.2.4.4 Ambient temperature

General information

Use at higher ambient
temperatures

Short time operation at
Ty< 80°C

3-32

The 3RT10 contactors are designed for use with an ambient temperature of

-25 °C to +60 °C. Special designs are available to be used at -35 °C to
+70 °C.

The use of contactors in frame sizes S00 to S3 at higher ambient tempera-
tures is possible when different limitations are taken into consideration.

For the duration of 1 hour the contactor may be used up to a maximum
ambient temperature of Tu < 80 °C without derating the rated current. How-
ever, this requires that an average 24 hour mean ambient temperature of

Tu <60 °C is not exceeded.

Limitation:

Contactors that contain electronic components or are combined with elec-
tronic accessories (for example integrated surge suppressor, electronic
interface,...) may only be used up to a max. ambient temperature of Tu

<60 °C.
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Constant operation at
an ambient tempera-
ture of Tu > 60 °C

Mounting

Thermal load carrying
capacity of the main cir-
cuit

Coil voltage tolerance

SIRIUS System Manual
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The constant operation of the 3RT10 contactors at an ambient temperature
of Tu > 60 °C is possible under the following guidelines.

For better heat dissipation for contactors without side-mounted auxiliary
contacts they should be mounted with a minimum 10 mm clearance when
mounting side by side.

The following declarations are based on this clearance distance.

The standard contactors are designed for a max. ambient temperature of
Tu = 60 °C.

For use of the contactors at higher ambient temperatures up to max. 70 °C,
then the normal rated operational current le/AC-1 (or le/DC-1) and the oper-
ating frequency must be reduced.

The following calculations can be used:

60°C 60°C
lemax., Tu = 16/AC - 1 @ = lemax,1u = 16/DC - 1 ¢ =7

60°C
Tu

Zmax., Tu=2®

l& max., Tu = the calculated rated current of the contactor at
increased ambient temperature

le/ AC-1 bzw. le/ DC-1 = Rated current of the contactor at the particular
utilization category and Tu < 60 °C

Tu= Actual ambient temperature at Tu > 60 °C

So that the contactor coil isnt thermally overloaded with the increased
ambient temperature, the voltage tolerance of the rated coil voltage Us
needs to be limited according to the Table.

Tu S00 S0 to S3
60 °C 0.85to 1.1 Us 0.8to 1.1 Us
70 °C 0.85to 1.0 Us 0.8to 1.0 Us

Table 3-12: Coil voltage tolerance
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Service life

Use of the contactors,

frames sizes S00 to S3

at low ambient tem-
peratures

3-34

The use of the contactors at higher ambient temperatures leads to
increased stress of the plastic material, main circuits and the operating
mechanism. This results in the reduction of the mechanical service life and
time to failure of the contactor. The time to failure is decisively influenced by
the running time.

The following table shows the reduced service life values:

S00 S0 to S3 S00 to S3
Ambient temperature Mechanical service life Time to failure
Tu [x10% operations lyears]
<60°C 30 10 20
65 °C 15 5 15
70 °C 3 1 10

Table 3-13: Service life of the contactor 3RT10

The data given for the time to failure is based on a running time of 100 %. At
a running time of 50 % the values are doubled.

The contactors in frame sizes SO0 to S3 can be used with a minimum ambi-
ent temperature of Tu 3-50 °C with up to a 50 % reduction mechanical ser-
vice life.

The other catalog data remains the same.

There are steps that need to be taken against condensation (for example,
control panel heating).

In low ambient temperature applications, high operating frequency and run-
ning time is less critical than low operating frequency and running time.
Contactors that contain electronic components or are combined with elec-
tronic accessories may not be used under Tu = -40 °C

SIRIUS System Manual
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3.3 Application and areas of use

Various switching devices are available for switching electrical loads. The
contactor is the most suitable device for frequent switching operations.
Contactors are the most commonly used switching device in industry,
mechanical engineering and in switchgear and controlgear. Due to the
increased automation in manufacturing, contactors have become more
important. This has also increased the variety of loads that must be con-
trolled.

Automated production systems are considerably more sensitive to opera-
tional malfunctions than manually operated systems. Each fault on an elec-
trical device means downtime, waste, loss of production, and investment in
order to get the system up and running again.

For this reason, we concentrated on high reliability when developing the
SIRIUS contactor range. This includes, increased service life, high contact
reliability, and the possibility to use the contactors at higher ambient tem-
peratures in the enclosure. It is possible to use the contactors up to 60 °C
without derating when the devices are installed in a row.

To deal with the variety of possible applications, there are also contactor
variants for special applications, such as for switching resistive loads or
capacitors. This is in addition to the main 3RT10 range of contactors for
switching motors.

The different contactor ranges and their possible applications are described
in the following subsections.

3.3.1 3RT10 contactors with 3 main contacts for switching motors

Field of application

Frame sizes

Dimensions

Power ratings

Increasing the power

SIRIUS System Manual
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The 3-pole 3RT10 contactors use 3 NO contacts as main contacts. They are
mainly used to switch three-phase induction motors.

The full performance range from 3 to 250 kW/400 V (utilization categories
AC-2 and AC-3) (up to 400 HP/460 V UL508) is covered by 7 frame sizes.
The frame sizes cover most of the standard motor outputs.

The contactors are provided with alternating or direct current magnetic sys-
tems. The required panel areas of the devices of the two operating mecha-
nism types are the same. For frame sizes SO to S3, the installation depth for
contactors with the DC magnet system is between 10 mm and 15 mm
greater than for the variants with the AC magnet system.

All the specified power and current ratings apply to an ambient temperature
of 60 °C without derating.

For use at increased ambient temperatures see section 3.2.4.4 "Ambient
temperature".

The ease of expansion is an advantage for configuration. In many applica-

tions there is enough space to retrofit the contactor with the next higher rat-
ing class and thus increase motor output.
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3.3.2 3RT14 contactors with 3 main contacts for switching resistive loads (AC-1)

Field of application

Switching capacity

Comparison: 3RT14/
3RT10

Planning note

Accessories

3-36

The 3RT14 contactors with 3 main contacts for switching resistive loads are

used for applications in the AC-1 utilization category:

e Switching of resistive loads such as heating systems or resistance fur-
naces

e Applications in which a low switching capacity is sufficient

e Applications in which high continuous currents occur without peaks (e.g.
as a generator contactor or in the case of variable-speed drives.

1.5 times the I/AC-1 can be switched on and off. Switching off higher cur-
rents, with the emergency stop, for example, is possible up to 8 times the
lo/AC-3 current.

The following table shows you the difference between the 3RT14 and 3RT10
contactors for normal AC-3 applications:

Contact material Conducting paths

3RT14 | Contact material with high cur- Larger conducting paths that
rent-carrying capacity and better | permit better cooling
thermal properties

3RT10 | Contact material that ensures
better switching capacity

Table 3-14: Comparison between the 3RT14 and 3RT10 contactors

The 3RT10 range of contactors for switching motors also has a specific AC-1
switching capacity. However the more economic solution would be to use
the 3RT14 AC-1 contactor for this specific purpose.

You can use the same accessories for the 3RT14 contactors as you can for
the 3RT10 contactors.
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GWA 4NEB 430 0999-02 DS 01



3RT1 contactors/ 3RH1 control relays

3.3.3 3RT12 Vacuum contactors

Applications

Operation notes for the
switching of motors
with rated voltages
>500V

SIRIUS System Manual
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Unlike the 3RT10 and 3RT14 airbreak contactors — whose main contacts
have to work in the air and under atmospheric conditions— The switching
paths of the 3RT12 vacuum contactors are in hermetically encapsulated vac-
uum-switching tubes. They don’t produce any open arching nor any switch-
ing gases.

Therefore a minimal clearance to grounded parts is not required.

The following graphic shows sectional view of the vacuum tube:

O Fixed contact

Moving contact

5 r Metallic bell

Ceramic insulator
Metallic shield

Metallic bellows

Fig. 3-14: sectional view: Vacuum-tube

The main areas of application of the 3RT12 Vacuum contactor are:
e Frequent switching (AC-3, AC-4)

¢ Heavy starting

e 1000V

Attention
Vacuum contactors are not generally suitable for switching DC current!

A surge suppression module (RC-element and Varistor) connected on the
load side of the contactor (T1/T2/T3) is recommended in order to dampen
overvoltages and protect the insulation of the motor winding from multiple
arching when switching off three-phase induction motors.

This module isn’t required if the motors that are being switched have insula-
tion set up for the operation with converters.

Attention

The main circuit surge suppressors are not needed in converter circuits!
They can be destroyed by voltage peaks and harmonics and lead to phase to
phase short circuits.
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Main Circuit -

Surge suppressor mod-
ules

Wiring schematic

Cable connection

Dimensional drawings

3-38

The main circuit surge suppressors are available with the following rated
operational voltages:

* 500V < Ue <=690V:
* 690V < Ue <= 1000 V:

3RT1966-1PV3
3RT1966-1PV4

The surge suppressor is connected:

e with a 35 cm long, built-in cable separate from the contactor
¢ on the load side of the contactor 2-T1/4-T2/6-T3

BE
3RT126. I_1| Ls
3RT126.
T1|T2|T3
L~
M
3 ~

3RT19 66-1PV3
3RT19 66-1PV3

360° 3607

Fig. 3-15: Vacuum contactor, wiring schematic

RT-01051

3RT126.
3RT127.

Iglo@olgl
ooop [

FEE ‘/‘
]

3RT1966-1PV3
3RT1966-1PV4

Fig. 3-16: Cable connection of the main circuit surge suppressor module

3RT1966-1PV3

~—— 60
~— 62,5

+ o+ o+ + T ?ﬂ
2] ¥
111 1 r\ 9\:
L ‘ 7l JES,S
45— le—— 100 —— 35
3RT1966-1PV4
I W
i B I o=
. e
99 ‘ 7L 102,5 ° 90

Fig. 3-17: Dimensions
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Position and contact erosion indicator

The 3 position indicators on the front
plate of the contactor are also contact
erosion and wear indicators for all
three vacuum tubes.

If the indicator on any one of the tubes
goes under the limit marker then all 3
vacuum tube need to be replaced.

Tube replacement For the tube replacement, disconnect the size T25 Torx-screws (see section
3.5.4 "Contact replacement”).
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3.3.4 3RT13 and 3RT15 contactors with 4 main contacts

Model

Field of application

Auxiliary contact

Contactor combination
with mechanical inter-
locking

3-40

There are two variants of the contactors with 4 main contacts:
e 3RT13 with 4 NO contacts
e 3RT15 with 2 NO + 2 NC contacts

You can use the same accessories for both the 3-pole SIRIUS contactors
and the 4-pole variants.

The following table gives the fields of application for the 3RT13 and 3RT15
contactors:

3RT13 contactors with 4 NO 3RT15 contactors with 2 NO + 2 NC
contacts contacts
e Switching of resistive loads ¢ Pole switch-over in the case of
¢ [solation of networks with crane-type motors
ungrounded or badly e Switching of 2 separate loads

grounded neutral conductors ¢ Breaking contactor

e Supply switch-overs in the
case of alternative AC power
supplies

e As a contactor - for example,
in variable-speed drives that
only have to carry the current,
not switch it

Table 3-15: Applications of 4-pole contactors

The following table specifies the maximum number of auxiliary contacts
that can be attached:

Frame size S00 Frame size SO Frame sizes S2 and S3
4 auxiliary contacts Maximum 2 auxiliary con- Maximum of 4 auxiliary
tacts (added on the side or contacts
snapped on the front) (added on the side or
snapped on the front)

Table 3-16: 4-pole contactors and auxiliary contacts

The 4-pole 3RT13 contactors with 4 NO contacts as main contacts in frame
sizes SO to S3 are suitable for putting together contactor combinations with
mechanical interlocks for use in supply switch-overs.
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3.3.5 3RT16 capacitor contactors

Field of application

Frame sizes

Auxiliary contacts

Switching capacitors/
banks of capacitors

Precharging resistors

SIRIUS System Manual
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3RT16 capacitorswitching contactors are used to switch power capacitors
that are used in reactive-current compensation.

The capacitor-switching contactors are available in frame sizes S00, SO and
S3 with the rating levels 12.5, 25 kvar, and 50 kvar at 400 V.

S00 S3

RT-01023

RT-01022

Fig. 3-18: Capacitor contactors (frame sizes SO and S2)

The auxiliary contact block attached onto the capacitor contactor contains
three leading NO contacts and a normal NO contact that can be assigned as
you wish. In Frame size S00, an additional 1 NC contact is available in the
base unit. A 2-pole auxiliary switch block can also be attached to the side of
the frame size S3 capacitor contactors (variants: 2 NO contacts, 2 NC con-
tacts, or 1 NO + 1 NC contact).

A single capacitor can normally be switched on because the current is lim-
ited by the inductance of the upstream transformer and the cables. It is
more difficult to switch banks of capacitors (parallel connection of a capaci-
tor to capacitors already present) because the current is now only limited by
the low inductance of the connecting leads and the capacitors.

This problem is solved with capacitor-switching contactors using precharg-
ing resistors.

The precharging resistors are an integral part of the contactor in 3RT16
capacitor-switching contactors. They are switched on via leading auxiliary
contacts before the main contacts close. This results in damping down to
approximately 10 % of the undamped peak currents. Damping of peaks in
the making current prevents disturbances to the network.
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3RT10. capacitor

switching capacity

Operation

Circuit diagram

3-42

Important
When switching banks of capacitors make sure that you adhere to the spec-
ified minimum inductance between the capacitors connected in parallel.

The normal 3RT10 contactors for switching motors also have a certain
capacitor switching capacity. Details of this can be found in

Section 3.7, Technical specifications: Utilization category AC-6b, switching of
individual capacitors and switching of low-inductance three-phase capaci-
tors. The tables contain information on the switching of individual capacitors
and the switching of banks of capacitors.

Caution

Only switch to discharged capacitors! Do not carry out a function test by
hand.

The precharging resistors must not be removed as this will damage the con-
tact pieces in circuits with a load.

S00 S0 and S3

L3 L1|L2L3

wll g

Al #]Hr1 3 5|13 %51 Al ¢Q‘1 3 5|43
6

A2 2

=
=)
N

|
=
|

|

|

L

|
—
|

A

C1

N,
Q
LA

L___—

NSB01382

Fig. 3-19: Capacitor contactors, circuit diagram
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3.3.6 Contactors with an extended operating range

Field of application

Standards

Control current circuits
and auxiliary current
circuits

With/without a series
resistor

The contactors with an extended operating range use a DC magnetic coil.
They are used in systems with strong fluctuations in the control supply volt-
age and at the same time high ambient temperatures, such as railway appli-
cations in extreme climatic conditions, rolling mills, etc.

Contactors with an extended operating range comply with the following
standards:

e |[EC 60 947-4-1

e EN 60 947-4-1 (VDE 0660 Part 102)

e The requirements of IEC 60 077

They are shockproof in acc. with DIN VDE 0106 Part 100.
Exception: the series resistor in frame sizes SO to S3

The magnet coils of the contactors have an extended operating range of
0.7 to 1.25 x Ug and are wired with varistors as standard to provide protec-
tion against overvoltage. This increases the time to contact opening when
compared with standard contactors by 2 ms to 5 ms.

The 3RH11 and 3RT10 contactors with the suffix -OLAOQ at digits 13 to 16 in
the order number are used where several auxiliary contacts are required, in
addition to a wide operating range and a high ambient temperature of 70 °C.
Up to 4 auxiliary contacts can be used in these variants.

If fewer auxiliary contacts are required, contactors with the same extended
operating range that work without a series resistor are available up to frame
size SO.

As an alternative to the contactors with a series resistor there is the elec-
tronic control module available for contactors in frame sizes SO to S3.
Advantages:

® no increase in the mounting width of the series resistor

¢ |ower contact current closing rating

® no auxiliary contact needed for the control of the series resistor

The three ranges are described in more detail below

3.3.6.1 Contactors with series resister (3RH11...-OLA0/3RT10...-OLAO)

Designs in frame size
S00
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The DC magnetic systems of these contactors are, due to their increased
operating range, turned on with a defined overexcitation. As a result of the
power up, there is a switch over to the hold-in coil via the series resistor.

Control relays and contactors of frame size SO0 are available with the follow-

ing:

e A built-on block that contains the series resistor (the NC contact required
for the switch-over is integrated in the basic unit and is already wired).

® |ntegrated varistor

e A 4-pole auxiliary switch block (in acc. with EN 50 005) can also be built
on.
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Designs for frame sizes

S0to S3

Auxiliary contacts

Installation

Dimensions

Circuit diagrams

3-44

Contactors of frame sizes SO to S3 are fitted on the front with an auxiliary
switch block with 2 NO contacts + 2 NC contacts. The separate series resis-
tor that is attached next to the contactor on the 35 mm rail has connecting
leads for contactor attachment. An NC contact of the auxiliary switch block
is required for the switch-over to hold-in coil level. A circuit diagram with the
terminal points is attached on each contactor.

One NC contact of the auxiliary contacts is required for the series resistor.
The number of auxiliary contacts that are available beyond this is listed in
the selection and order data. With frame size S00, the auxiliary switch block
must be ordered separately.

An increase of the mountable auxiliary contacts is only possible with frame
size S00.

The following types of installation are permissible for contactors and control
relays in ambient temperatures of up to 70 °C:

Frame size S00: installation in series

Frame sizes SO to S3: The resistor block must be installed on the right side
of the contactor because of the connecting leads there.

When the resistor is mounted, the contactors of frame sizes SO to S3
become wider (see Section 3.6, Dimensioned drawings).

Frame size S00

Terminal markings in acc. with Terminal markings in acc. with

DIN EN 50 012 DIN EN 50 005

Contactors 3RT1017-2K.42-0LA0O Control relays
3RH1122-2K.40-0LAO

L+
L 1

| S1 I—v—\
El1+

El+ R, fm

R, 7K1

K1 |13|23 31

T T
A2 14 |24 |32
Series resistor Ry attached

NC contact wired
2 NO + 1 NC contacts available

A
s =
B =
o
|
|
%) =
5 | o
—_
(] (4]
NSB00559a
NSB00560a

Fig. 3-20: Contactors with an extended operating range, circuit diagrams

SIRIUS System Manual
GWA 4NEB 430 0999-02 DS 01



3RT1 contactors/3RH1 control relays

Frame sizes S0 to S3

Terminal markings in acc. with EN 50 012

Contactors 3RT102.-, 3RT103.-, 3RT104.-3K.44-0LAO

With front-mounted 4-pole auxiliary switch block 3RH1921-1HA22

E) )3 |5 [13 |21 F 43
6 14122 32

2 NO + 2 NC contacts

|dentification number 22

NSB00561a

Fig. 3-21: Contactors with an extended operating range, terminal markings

The NC contact at 21/22 is needed for the wiring of the series resistor

Circuit diagram for wiring of the series resistor
o)

NSB00562a

Fig. 3-22: Contactors with an extended operating range, circuit diagram

3.3.6.2 Contactors with electronic control module frame sizes S0 to S3 (3RT10..-.X40-0LA2)

Design

Auxiliary contacts

Installation

Ambient temperature
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The contactors are controlled using a line side electronic control module.
These ensure an operating range of 0.7 to 1.25 Ug at an ambient tempera-
ture of 70 °C. The coil has a integrated varistor to dampen the switching
overvoltage of the coil. This causes an increase contact opening time com-
pared to the standard contactors of about 2 ms to 5 ms. The contactors
with an electronic control module are also offered as a complete device.

The mounting of auxiliary contacts corresponds to the corresponding stan-
dard contactors.

These contactor designs can be mounted side-by-side in frame sizes SO to
S3 at ambient temperatures up to 70 °C.

The allowable ambient temperature for the operation of the contactors (at
the full operational range of the coils) is - 40 °C to + 70 °C. At constant oper-
ation with temperatures of > + 55 °C there is a reduction of mechanical ser-
vice life, the loadability of the main conducting paths and the reliable switch-
ing frequency.
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Dimensions

Circuit diagram and
terminal connections

With the top mounted electronic control module, the height of the contactor
is increased up to 34 mm (for dimensional drawings see section 3.6 "dimen-
sional drawings").

gﬂ(” 11315
REAAN
A2(-) I2 14 16

NSB00169

]
]
]
]

NSB01390

Fig. 3-23: Contactor with electronic control module, circuit diagram + terminal connections

3.3.6.3 Contactors with an extended operating range (3RH1122-2K.40, 3RT1017-2K 4.,

3RT102.-3K.40)

Installation

Ambient temperature
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Contactors of frame size S00: 3RH11 22-2K.40, 3RT1017-2K.4. and frame

size SO: 3RT102.-3K.40 have the following features:

e Extended operating range of 0.7 to 1.25 x Ug

¢ The magnet coils are wired with a varistor; an additional series resistor is
not required

Note the following:

e Frame size S00: an auxiliary switch block cannot be attached

e Frame size SO: a maximum of two 1-pole auxiliary switch blocks can be
attached

At an ambient temperature > 60 °C < 70 °C, there must be spacing of
10 mm when installing in series.

The permissible ambient temperature for operating the contactors at the full
operating range of the magnet coils is -35 °C to +70 °C. During continuous
operation with temperatures > +55 °C, the mechanical service life, the cur-
rent-carrying capacity of the conducting paths, and the switching frequency
are reduced.

SIRIUS System Manual
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3.3.7 3RH1 control relays

Terminal markings

Frame size and features

Screw-type terminals

Cage Clamp-Terminals

Soldering pin
connections

Contact reliability

SIRIUS System Manual
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Control relays are switching devices for auxiliary circuits for controlling, sig-
naling, and interlocking. Control relays have to meet specific requirements

in terms of clear terminal markings and have a time- and cost-saving termi-
nal system.

The SIRIUS 3RH1 control relays (frame size S00) meet these requirements

The terminal markings comply with EN 50 011 and EN 50 005 (for a more
detailed explanation, see Section 3.4.1 "Auxiliary switches").

3RH1 control relays are available as follows:

Frame size SO0

With AC or DC operation

Same construction as the motor contactor of frame size SO0
4-pole basic version

Can be extended to 8 poles with snap-on auxiliary switch blocks
Screw-type or Cage Clamp terminals

The 3RH1 control relays have captive screws (cross-tip Pozidriv, size 2), with
all the terminal points open on delivery. The screwdriver guides allow screw-
driving machines to be used.

The 3RH11 control relays are also available with Cage Clamp terminals - a
screwless terminal system. This type of terminal is particularly suitable if
strong shock or vibration can be expected at the installation location. These
terminals are also suitable for two-conductor connections. All the terminals
are accessible from the front and are easily visible.

Both the 4-pole basic version as well as the control relays that have an auxil-
iary switch block attached at the front (see Section 3.4, Accessories) can be
soldered onto printed circuit boards using a soldering pin adapter.

All the switching elements of the 3RH1 control relays are equipped with
contact pieces that have particularly high contact stability, ensuring high
contact reliability even at low voltages and currents. This subject is dis-
cussed in detail in Section 3.2.3.2, "Contact reliability".
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3RH14 latched
auxiliary contactors

If there is a short circuit in the low-voltage network, or when large drive
motors are switched on directly, the control supply voltage for the auxiliary
contactors may fail briefly or fall below the permissible tolerance level. To
ensure continuous operation, the variant with mechanical latching (3RH14)
can be used with the auxiliary contactors.

These auxiliary contactors latch mechanically after power-up and remain in
an energized state even in the event of a power failure. The auxiliary contac-
tor can be unlocked electrically using an interlock release magnet or manu-
ally using a button on the front of the attached latched block. When the volt-
age returns, the production program can be resumed immediately without
resetting times due to the storage feature of the auxiliary contactors. The
contactor coil and the coil of the release magnet are both designed for con-
tinuous operation.

The power input is the same for the contactor coil and the release coil. The
mechanical service life is 1 million operating cycles.

3.3.8 3RT10 contactor relays for switching motors (interface) and 3RH11 control relays for switching

auxiliary circuits

Contact reliability

Overvoltage damping

Extended operating
range
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Contactor relays are available in the SIRIUS modular system for switching
motors and auxiliary circuits for the purpose of smooth interaction with elec-
tronic controllers. These are variants of the 3RT10/3RH11 contactor series
with the following features:

e Low power input

Wide operating range of the magnet coil 0.7 to 1.25 x Ug

High contact reliability of the auxiliary contacts

Integrated or attachable overvoltage damping

The high contact reliability of the auxiliary contacts ensures that false sig-
nals do not occur even at low switching capacities. With a voltage of 17 V
and a current of 1 mA, there is on average less than one contact fault per
100 million switching operations.

Overvoltage damping protects sensitive output levels of electronic control-
lers against switching overvoltages of the coil.

The operating range of the coil of the contactor relays covers a voltage
range from 0.7 to 1.25 x Ug (Ug= rated control supply voltage). This wide
operating range is required for the supply voltage of electronic controllers
with the required voltage tolerances.

The supply voltage of electronic controllers with 24 VDC covers the range
20.4 V to 28.8 V in acc. with DIN 19 240. If you take into consideration an
additional loss of voltage of up to 3 V during the output phases, the contac-
tor drive must be able to operate perfectly with voltages between 17.4 V and
28.8 V. The 3RT10 and 3RH11 contactor relays for electronic controllers
operate safely from 17 V to 30 V, which corresponds to a voltage range of
0.7 x Ug to 1.25 x Us. This is a considerably wider operating range than that
of 0.85 to 1.1 x Ug for contactors and auxiliary contactors in acc. with

[EC 60 947 DIN EN 60 947 (VDE 0660).
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Voltage ranges

Auxiliary contact blocks

Power consumption

SIRIUS System Manual
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The following graphic shows you the voltage ranges for electronic control-
lers and drives of contactors and contactor relays with a rated control supply
voltage of Ug = 24 VDC:

Supply voltage Operatingrange ~ Voltage range o Operating range of

range for contactors in  electronic outputs  contactors for
Electronic control- acc. with at < 3 Vinternal electronic control-
lers in acc. with ~ VDE 0660 part 102 voltage drop lers
DIN 19340
U
1.25x U,
*30— 1.2x U 1.2x Us S 125U
30V
288V 11x U 288V
264V
24 1.0 Us
204V
204V
0.85 x Us Y 17.4V
.69 X 17V
17 : 0.72x Ug - 0.7 Us
0.7 x Ug

Fig. 3-24: Contactor relays: voltage ranges

Auxiliary contact blocks can be built on as follows:
Frame size S00: none
Frame size SO: a maximum of two 1-pole auxiliary contact blocks

Variant 1: The power input of the magnet coils for contactor relays in frame
size S00 is 2.3 W at 24 VDC (operating range: 0.7 to 1.25 x Ug).

Variant 2: Contactor relays with reduced coil performance in frame size
S00, P = 1.4 W at 24 VDC (operating range: 0.85 to 1.85 Ug).

The power input of magnet coils for contactor relays in frame size SO is
4.2 W at 24 VDC (operating range: 0.7 to 1.25 x Ug).
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3.3.9 3RA13 Contactor combinations for reversing

Approvals

Switch-over time

3-60

3RA13 reversing contactor combinations are available pre-assembled from

the factory or as components for self-assembly

e SO0 to S3: pre-assembled from the factory or as kit for self-assembly
Frame sizes S2 and S3 are delivered already mounted on a base plate.

e S6 to S12 as a kit for self-assembly

The same accessories can be used as for the basic contactors of the corre-
sponding frame size (see Section 3.4).
For motor protection an overload relay must be attached.

4-pole contactor combinations for reversing can be put together in frame
sizes SO and S2..

Fig. 3-25: Fully assembled contactor combination for reversing (frame sizes SO0 and S0)

The @ and @ approvals only apply to complete contactor combinations and
not to combinations that have been field assembled from separate compo-
nents.

If the contactors are interlocked by means of their auxiliary switches (electri-
cal interlocking) or by mechanical interlocking, there is no overlapping of the
contacts and the arcing time between the contactors at switch-over.

The switching times of the contactors are not affected by the mechanical
interlock.

Note

At voltages of >500 V a switch-over pause of 50 ms must be included.
AC-operated 3RT10 contactors in reversing or Dahlander mode require an
NC contact interlock and a switch-over pause of 50 ms.
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Auxiliary contact
elements

Accessories

Terminals for
contactor coils

Wiring module

Mechanical
interlocking

SIRIUS System Manual
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Different auxiliary switches can be attached (at the front or the side) to the
3RA1 reversing combination. An integrated auxiliary switch contact is avail-
able in frame size SOO.

The following accessories for the basic units can also be used for contactor
combinations for reversing:

e Auxiliary switch blocks (at the front/side)

e Surge suppressors

e Soldering pin adapters (frame size S00)

The following accessories are designed specifically for contactor combina-

tions for reversing:

¢ |[ocking devices for mechanical interlocking

¢ |[ocking devices for mechanical and electrical interlocking (at the front/
side)

e Terminals for contactor coils (for frame sizes S0 to S3)

e Mechanical connectors

e Wiring modules

To reach the coil terminals A1 and A2 of the frame sizes S2 and S3 reversing
contactor combinations more easily, you can use extension terminals for
contactor coils.

For each combination, 2 x A1 and 1 x A2 are required.

Wiring modules are available to enable you to carry out different types of
wiring (Dahlander wiring, for example).

You can find out how to mount the wiring modules in the diagrams of the
self-assembly kits.

Mechanical interlocking (for frame sizes SO to S3) is available in 2 variants:

e Attachable at the front (contactor spacing: 0 mm)

e Attachable at the side with integrated NC contact for electronic interlock-
ing

e S6 to S12: attachable at the side (no height adjustment necessary)

Note
If you want NC contact interlocking, you must use contactors with 1 NC
contact in the basic unit with the 3RT1 contactors of frame size S0O0.
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Mechanical interlock
installation

The following graphics show you how to install the front mount mechanical

interlock for frame size SO:

Drawing: Frame size SO

Step

Procedure

1

Attach both of the wiring modules in
order to connect the main conducting
paths. Shown as the circled numbers:
® = Top wiring module

@ = Bottom wiring module

Push the sliding switch on the upper
portion of the mechanical interlock to
RESET, in order to be sure of the condi-
tional state of the module.

3/4/5

First attach the mechanical interlock in
the contact opening of the left contac-
tor (3), then with a swinging motion
attach the mechanical interlock in con-
tact opening of the right contactor (4)
and pull the interlock downward until it
sits securely in place (5).

In the proper operational condition, the
upper sliding switch on the front side
of the mechanical interlock is to the left
and the lower sliding switch is to the
right.

Table 3-17: Installation of the front mounted mechanical interlock (frame size SO)
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The following graphics show you how to install the front mount mechanical interlock with frame sizes

S2 and S3:

Drawing: Frame sizes S2/S3

Step

Procedure

1/2

Place the contactors even to one
another (1) and plug-in both of the con-
nection clips to the backside (2).

Push the sliding switch on the upper
portion of the mechanical interlock to
RESET, in order to be sure of the condi-
tional state of the module (3).

First attach the mechanical interlock in
the contact opening of the left contac-
tor (4), then with a swinging motion
attach the mechanical interlock in con-
tact opening of the right contactor (5)
and pull the interlock downward until it
sits securely in place (6).

In the proper operational condition, the
upper sliding switch on the front side
of the mechanical interlock is to the left
and the lower sliding switch is to the
right.

Table 3-18: Installation of the front mounted mechanical interlock (frame size S2/S3)
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The following graphic shows you how to install the side mount mechanical interlock with frame sizes
S6 to S12:

Drawing: Frame sizes S6/S10/S12 Step Procedure

1/2 Remove the covers that block the
opening for mechanical interlock on
both contactors (1/2).

3/4 | Insert the mechanical interlock into the
left and right openings respectively in
order to mechanically interlock the con-
tactors (3/4).

5 With frame size S6: The contactors can
be mechanically connected on the
backside with both connection clips

(5).

X

Note

Frame sizes S6 to S12 can be inter-
locked comfortably without height
adjustment

Table 3-19: Installation of the side mounted mechanical interlock (frame size S6 to S12)

SIRIUS System Manual
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Assembly kits for con-
tactor combinations

Assembly kits for
reversing combinations

Electrical interlock

SIRIUS System Manual
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The following accessories are components of the self-assembly kits and
they are described in the diagrams of the relevant kit:

¢ side mount mechanical interlock

e Mechanical connectors

e \Wiring modules

The following table shows you the components of the kit for the contactor
combination for reversing in frame size SO0 and explains how to put it
together:

Drawing: frame size S00 Step Procedure

1/2/3 | Mount the mechanical inter-
lock between the two contac-
tors.

4/5 | Press the two connecting clips
from above and below onto
the two contactors.

6 Attach the wiring modules to
connect the main conducting
paths and to electrically inter-
lock the two contactors
(3RT10.1). Make sure that the
wiring modules are flush with
the contactor at the side.

Table 3-20: Assembling the contactor combination for reversing (frame size S00)

Note
Contactors with an NC contact in the basic unit (3RT101.) are required for
the electrical interlock.
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The following table shows you the components of the kit for the contactor
combination for reversing in frame size SO and explains how to put it
together:

Drawing: frame size SO Step Procedure

1/2 Mount the mechanical inter-
lock between the two contac-
tors.

3 Wire the actuating voltage and
the electrical reversing inter-
lock using the auxiliary con-
ducting paths.

4/5 | Attach the wiring modules in
, order to connect the main con-
‘ ducting paths and tighten the

terminals.

Table 3-21: Assembling the contactor combination for reversing (frame size S0)

SIRIUS System Manual
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The following table shows you the components of the kits for the contactor
combination for reversing in frame size S2 and S3 and explains how to put it

together:

Drawing: frame size S2 (S3) Step

Procedure

1/2/3

Mount the mechanical inter-
lock between the two contac-
tors. Then insert the 2
connecting clips (10 mm spac-
ing) on the back of the two
contactors.

Wire the actuating voltage and
the electrical reversing inter-
lock using the auxiliary con-
ducting paths.

5/6

Attach the wiring modules (5)
in order to connect the main
conducting paths and tighten
the terminals (6).

Table 3-22: Assembling the contactor combination for reversing (frame sizes S2/S3)
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The following graphic shows you how to assemble the components of the kits for the reversing con-
tactor combination for in frame size S6:

Drawing: Frame size S6 Step Procedure

1/2 Remove the covers that block
the opening for mechanical
interlock on both contactors.

3/4 | Insert the mechanical inter-
lock into the left and right
openings respectively in order
to mechanically interlock the
contactors.

5 Plug-in both of the connection
clips to the backside of the
contactor.

6/7 | Mountthe reversing contactor
combination to the mounting
plate.

8/9 | Attach both of the wiring
modules (8) in order to con-
nect the main conducting
paths and tighten down the
wiring connections (9).

3RA1953-2A

3RA1953-2A

Table 3-23: Assembly of reversing contactor combination (frame size S6)
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The following graphic shows you how to assemble the components of the kits for the reversing con-

tactor combination for in frame sizes S10 and S12:

Drawing: Frame size S6

Step

Procedure

3RA1962-2A A
3RA1972-2A B

o~ 3RA1954-2A

L

RA-01026

3RT16A
3RT1.7B

1/2

Remove the covers that block
the opening for mechanical
interlock on both contactors.

3/4

Insert the mechanical inter-
lock into the left and right
openings respectively in order
to mechanically interlock the
contactors.

5/6

Mount the reversing contactor
combination to the mounting
plate.

3RT1.6 A
3RT1.7B

(3x)

3RA1963-2A A
3RA1973-2A B

First mount the bottom wir-
ing module (7) with the exten-
sion pieces (7.1/7.2/7.3) in
order to connect the main
conducting paths and tighten
down the wiring connections

Mount the top wiring module
(8) with the extension pieces
(8.1/8.2/8.3) in order to con-
nect the main conducting
paths and tighten down the
wiring connections

Table 3-24: Assembly of reversing contactor combination (frame sizes S10 and S12)
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4-pole contactor combi- 4-pole contactor combinations for reversing are available in frame sizes SO
nation for reversing and S2. You will require the following to mount these combinations:

e Frame size SO: locking device for mechanical interlock

e Frame size S2: locking device for mechanical interlock and 2 connecting

clips

The following graphic shows you how to set up the 4-pole contactor combi-

nation for reversing in frame size SO:

Drawing: frame size SO

Step

Procedure

1/2

Remove the 4th pole from
one of the two contactors
by releasing the snap catch

(1).

3/4

Put the 4th pole on the
other side of the same con-
tactor by placing the
catches on the pole into
the openings shown on the
contactor and snapping the
pole onto the contactor.

5/6

Mount the mechanical
interlock between the two
contactors (5/6).

Table 3-25: 4-pole contactor combination for reversing (frame size S0)
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Assembly of the con-

tactors in frame size SO Drawing: frame size S0 Step

Procedure

with front interlocking 172

Remove the 4th pole of the
left contactor by pressing the
ribbed surfaces at the top and
bottom at the same time (1)
and then removing the pole

(2).

3/4

Attach the pole to the left side
of the same contactor.

5/6

Put the contactors together
by inserting two mechanical
couplers (3RA1922-2C) in the
appropriate openings of the
contactor (b), and then press
the other contactor onto
these mechanical couplers
(6).

7/8/9

Mount the mechanical inter-
lock at the front (3RA1924-1A)
over the two contactors.

Table 3-26: 4-pole reversing contactor combination with front interlock (frame size SO0)
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NO contact function
not interlocked

Mounting and connec-
tion

Conductor cross-sec-
tions

3-62

The following graphic shows you how to assemble the 4-pole reversing con-

tactor combination in frame size S2:

Drawing: frame size S2 Step Procedure
1/2 Mount the mechanical
interlock between the two
contactors.
3 Insert the 2 connecting

clips on the back of the two
contactors.

Table 3-27: 4-pole reversing contactor combination (frame size S2)

If contactors in frame size SO0 are used with 1 NO contact that is intended
for an auxiliary function (e.g. as a signaling device), the wiring module must
be separated. The illustration below shows you the wiring for this function:

Fig. 3-26: NC contact wiring for the electrical interlock (frame size S00)

The contactor combinations for reversing have screw-type connections that
are suitable for both panel mounting and snap-on mounting on a 35 mm rail.

The permissible conductor cross-sections of the contactor combinations for
reversing correspond to those of the basic units for the corresponding frame

size.
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Circuit diagrams Main circuit: S00 to S12

L1
L2
L3

- NSB00634
F2

Fig. 3-27: Reversing contactor combination, main circuit (frame sizes S00 to S3)

Control circuit: S00

Push button switch control Continuous contacting
(3-wire control) (2-wire control)
L1/L+ ) L1L+
F3 F3
F2 p&nt® F2 p Lnp %
96 96
SOE
S2E S1E 10z
srfffre-
53 53 !
s1E\ K1\ s2p\ k2
54 54
k2 P2 K1 Kot k1?2
21 21 0 21 21 o
A1 1 § 1 1 §
K1 K2 2 KIgk2 8
N/L- 2 2 N/L- A2 Ja2 2

Fig. 3-28: Reversing contactor combination, control circuit (frame size S00)

SO "Off" button

S1 "Clockwise rotation on" button

S2 "Counterclockwise rotation on" button
S "Right/off/left" selector switch

K1 Clockwise rotation contactor
K2 Counterclockwise rotation contactor

F1 Fuses for main circuit
F2 Overload relay
F3 Fuses for control circuit
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Control circuit: S0 to S12

Push button switch control Continuous contacting
(3-wire control) (2-wire control)
L1/L+ L1/L+
F3 F3
+ L9 T 95
F2 p2in_ F2 |..t‘>n.7
96 96
SOE
102
S2E+ S1E~ S"_LI'L"’_“_
(RN
s IBNE
st Ki\ s2p)\ k2
4 4
112 121 112 121
K2 ___V__K_1 K2 LSz fK1
111 122 © 111 122 2
A1 A1 3 A1 A1 8
K1 K2 S K11 K2 S
N/L- 2 2 2 N/L- A2 JA2 2

Fig. 3-29: Reversing contactor combination for control circuit (frame sizes SO to S3)

Technical specifications  The technical specifications of the contactor combinations for reversing cor-
respond to those of the basic units for the corresponding frame size.

3.3.10 3RT14 Wye-delta combinations

The 3RA1 wye-delta combinations in frame sizes SO0 to S3 are available as
follows:
e Fully assembled with the usual auxiliary switches in the following frame
sizes:
- S00-S00-S00
- S0-S0-S0
- S2-52-S0
- S2-52-S2
- S3-83-52
Frame sizes S2 to S3 are delivered already mounted on a base plate.
¢ |n USA sold only for self-assembly.

e S00 to S12 As a kit for self-assembly.

The same accessories can be used as for the basic units of the correspond-
ing frame size (see Section 3.4, "Contactor accessories").
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The following graphics show you the fully assembled wye-delta combina-

tions in frame sizes SO0 to S2:

Frame size S0

Frame size S00

3-phase feed-in terminal

At the front

Auxiliary

contact
block

Time-delay auxiliary
contact block, at

front

At the front

-delay auxiliary

Time

contact block, at

front

Frame size S2

delay auxiliary contact

Time-

Auxiliary contact block

At the front

block, at front

Fig. 3-30: Wye-delta combinations (Frame sizes S00, SO, S2)
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Field of application

Starting current ratio

Switch-over

Overload protection
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Frame size S2

Fig. 3-31: Wye-delta combination (frame size S2)

The wye-delta combination is used to start three-phase induction motors
which require a low load torque during startup.

Wye-delta starting can only be used when the motor normally operates in
delta mode, starts with no load, or if the load torque during the wye startup
is small and does not increase rapidly.

In the wye stage, the motors can be loaded with approximately 50 %
(torque class KL16) and 30 % (KL10) of its rated torgue.

The starting torque is reduced to approximately 1/3 of the value at direct
power-up.

The starting current is approximately 2 to 2.7 times the rated current for the
motor.

Switching from the wye to the delta stage can only be carried out once the
motor has completed startup to the rated speed.

The required switch-over time delay and interlock is included in the contac-
tor combination.

Important
Motors that require an early switch-over are not suitable for wye-delta start-

ing.

The fully assembled combinations are not equipped with overload protec-
tion. Overload relay (3RU11) and tripping devices for thermistor motor pro-
tection must be ordered separately.

The overload relays can be attached to the contactor directly or set up sepa-
rately. The overload relay is set to 0.58 times the set current |,. See
Chapter 4 on overload relays for further information.
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Components of the
wye-delta-combina-
tions

The following table shows you the features of the fully assembled wye-delta
combinations with time-delay auxiliary switch blocks with the wye-delta
function (3RT19.6-2B...) and solid-state time relays with semiconductor out-
put and the possible configuration, if you use the self-assembly kit:

Frame size S00 Frame sizes SO to S3 Frame sizes S6 to S12

Fully assembled At front
(time-delay auxiliary _
switch block)

at the side (timing relay)

Kit At front

* at the side (timing relay) ® at the side (timing relay)

e At front e At front
(time-delay auxiliary contact (time-delay auxiliary contact
block) block)

Table 3-28: Configuration of the wye-delta combinations

Accessories

Terminal for
contactor coils

Infeed

SIRIUS System Manual
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Important
If a time-delay auxiliary switch block is mounted on the front of K3, an auxil-
iary switch block can only be mounted on the side of K3.

The following basic unit accessories can also be used for wye-delta combi-
nations:

e Auxiliary switch blocks (front, side)

e Surge suppressors

e Time-delay auxiliary switch blocks with wye-delta function

In addition, there are special accessories available for the wye-delta combi-
nations:

e 3-phase feed-in terminals

¢ \Wye-point links (parallel links)

Terminals for contactor coils (S2/S3)

Mechanical connectors

Wiring modules

In order to more easily reach coil terminals A1 and A2 in the wye-delta com-
bination from contactors in frame sizes S2 and S3, extension terminals for
contactor coils can be used.

For each combination, 2 x A1 and 1 x A2 are required.

With conductor cross-sections > 2 x 2.5 mmZand 1 x > 4 mm?, a feed-in
terminal block must be used for the wye-delta combination in frame size
S00. This makes the following conductor cross-sections possible:

e Frame size S00: up to 6 mm?

e Frame size SO: up to 25 mm?2

e Frame size S2: up to 50 mm?
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Kits The following graphic shows you the components of the kit for the wye-
delta combination in frame size SO0 and explains how to put it together:

Drawing: frame size S00

Step

Procedure

1/2/3

Place the mechanical interlock
in the opening on the right
side of the delta contactor K3.
Push the wye contactor K2
and the delta contactor K3
together.

4/5

Press a connecting clip for
both the top and bottom onto
the two contactors (3).

Make sure the clips are on the
correct side.

6/7

Break the upper link module
off at the notches (6), and
attach the wiring modules and
the wye jumper, to connect
the main conducting paths
(between line contactor (K1)
and delta contactor (K3) and at
the same time to interlock the
combination electrically
(K3-K2)).

8/9

Wire A2 and tighten the termi-
nal screws.

Table 3-29: Assembly of the wye-delta combination in frame size SO0
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The following graphic shows you the components of the kits for the wye-
delta combinations in frame sizes SO to S3 and explains how to put it

together:

Note

In NAFTA applications, a mechanical interlock is required between contac-

tors K2 and K3.

Drawing: frame size S0

Step

Procedure

Attach the wiring modules
and the wye-point link in
order to connect the main
conducting paths and to
interlock the combination
electrically.

Step

Procedure

1/2

Place the wye-point link on
the wye contactor.

Tighten the main connec-
tions.

Place the wiring module on
the contactor undersides to
connect the main conduct-
ing paths.

Procedure

Attach the wye-point link to
the wye contactor.

Attach the wiring module to
the contactor undersides to
connect the main conduct-
ing paths.

Table 3-30: Assembly of the wye-delta combinations in frame sizes SO to S3
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The following graphic shows you the components of the kits for the wye-
delta combinations in frame sizes S6 to S12 and explains how to put it
together

Drawing: Frame size S6 - S6 - S6 Step | Procedure

1/2 | Mount the wye-delta com-
bination to the mounting
plate.

3/4 | Set the bottom wiring mod-
ule in place and tighten
down them to the main
connections.

5/6 | Setthe wye-jumper in
place tighten down them to
the main connections.

7/8 Push in the “push-in lugs” for
panel mounting the timing
relay and then screw mount
the timing relay to the
mounting plate.

3RT1956-4EA1 (2x)

Table 3-31: Assembly of the wye-delta combinations in frame size S6

SIRIUS System Manual
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Drawing: frame size S6 - S6 - S6

Step

Procedure

1/2/3

Without box lugs:

Push in the “push-in lugs” for
panel mounting the timing
relay and then screw mount
the timing relay to the mount-
ing plate.

4/5

Screw the bottom wiring
kit and the wye jumper on
top to the connection bus-
bars.

Slide the connection covers
on.

Step

Procedure

2

AN

2

1/2

Mount the wye-delta com-
bination to the mounting
plate.

3/4

Wire the main current
paths of the delta contactor
and the wye contactor and
tighten down the main con-
nections.

5/6

Set the wye-jumper in
place and tighten down the
main connections.

Table 3-31: (cont.)Assembly of the wye-delta combinations in frame size S6
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Drawing: Frame size S10 (S12) - S10 (S12) - S10 (S12)

Step

Procedure

3RA1962-2F A
3RA1972-2F B

3RA1963-2B A
3RA1973-2BB

1/2

Mount the wye-delta com-
bination to the mounting
plate. (1/2).

3/4

Screw the bottom wiring
kit busbar connections
(3/3.1/3.2/3.3) and the
wye jumper on top to the
busbar connections (4).

3RT1966-4EA1

1/2/3

Push in the “push-in lugs” for
panel mounting the timing
relay and then screw mount
the timing relay to the mount-
ing plate.

4/5

Break off the extension
pieces on the covers for
the wiring module.

6/7

Slide on the covers for the
wiring module and the con-
nection covers.

Table 3-32: Assembly of the wye-delta combinations in frame sizes S10/S12
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Drawing: Frame sizes S10 (S12) - S10 (S12) - S6 (S10) Step | Procedure
3RT1956-4BA31 A 1/2 Mount the wye-delta com-
" 3RT1966-4BA31 B bination to the mounting
3RA1962-2E A . plate.

SRA1972-2EB 3/4 | Wire the main current
paths of the delta contactor
and the wye contactor and
tighten down the main con-
nections.

5/6 | Set the wye-jumper in
¢ place and tighten down the
main connections.
3RT195.-4G A
3RT1966-4G B
(8x) RTIEA 3RT1966-4G
3RT1.7B
M4 1/2/3 | Push in the “push-in lugs” for
() panel mounting the timing

3RT1956-4EAT A
3RT1966-4EA1 B

3RT16 A
3RT1.7B

relay and then screw mount
the timing relay to the
mounting plate.

Table 3-32: Assembly of the wye-delta combinations in frame sizes S10/S12
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Compensating for dif- In wye-delta combinations with contactors of different frame sizes, it is nec-
ferent depths for the essary to compensate for the mounting depth of the smaller contactor.
mechanical interlock One frame size is the maximum difference possible.

The following depth compensation must be made for a mechanical interlock
attached at the side:

e S52-S2-S0: K3: 1.5 mm; K2: 0 mm

e S53-S3-S2: K3: 0 mm; K2: 27.5 mm

Mounting and connec- The wye-delta combinations have screw-type connections that are suitable
tion for both screw-on and snap-on mounting on the 35 mm rail.
Conductor cross-sec- The permissible conductor cross-sections of the wye-delta combinations
tions correspond to those of the basic units for the corresponding frame size.
Circuit diagrams Main circuit:
S00 SO

L1 3AC 50Hz ...V L1 3AC 50Hz ..V
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Fig. 3-32: Wye-delta combinations, main power circuit (frame sizes S00 to S12)
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Control circuit S00

Push button switch control

(3-wire control)
L1(L+) éSOHz (bC) ..V

Continuous contacting

(2-wire control)
L1(L+) gSOHZ (DC) ..V

Technical Data
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Fig. 3-33: Wye-delta combinations, control circuit (frame size S00)

Control circuit: S0 to S12

Push button switch control
(3—Wire control)

Continuous contacting
(2—Wire control)

L1(L+) éSOHz (DC) |_1(|_+) AC 50Hz (DC)

e
SOE-
S1E- S B\
44 |aa
K1 K1
43 43
17 TY
ISS I13 I33 |13
)71 K4-37J——— K\ K2
"4 18 bs P41
42 22
K3 K2
41 21
K4 K4 K2 K3 K1
N(L=) NSB00646 N(L=) NSB00647

Fig. 3-34: Wye-delta combinations, control circuit (frame sizes S0 to S12)

SO "Off" button

S1"0n" button

S Continuous contact maker
K1 Line contactor

K2 Wye contactor

K3 Delta contactor

K4 Time-delay auxiliary switch block or time relay

FO Fuses
F1 Overload relay

The technical specifications of the wye-delta combinations correspond to
those of the basic units for the corresponding frame size.
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