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RELAYS

Overload Relays

General data

. Overview

Features
General data
Sizes

Seamless
current range

Protection functions

3RU21

S00 ... S3 S00 ... S3

0.11.. 100A  0.1.. 100A

3RB30/3RB31

3RB20/3RB21

56 ...S12

50 ...630 A

3RB22/3RB23 3RB24

S00 ... S12

0.3..630A

(up t0 820 A)") (up to 820 A)"

S00 ... S12

0.3..630A

Benefits

¢ Are coordinated with the dimensions, con-
nections and technical characteristics of
the other devices in the SIRIUS modular
system (contactors, etc., ...)

e Permit the mounting of slim and compact
load feeders in widths of 45 mm (S00),
45 mm (S0), 55 mm (S2), 70 mm (S3),
120 mm (S6) and 145 mm (S10/S12); this
does not include the current measuring
modules for the 3RB22 to 3RB24 evalua-
tion modules sizes S00 to S3

e Simplify configuration

¢ Allows easy and consistent configuration
with one series of overload relays (for
small to large loads)

Tripping v v v v v ® Provides optimum inverse-time delayed
due to protection of loads against excessive tem-
overload perature rises due to overload
Tripping v v v v v e Provides optimum inverse-time delayed
due to phase protection of loads against excessive tem-
unbalance perature rises due to phase unbalance
Tripping v v v v v ® Minimizes heating of induction motors
due to phase during phase failure
failure
Protection of v — — v v e Enables the protection of single-phase
single-phase loads
loads
Tripping in the —2 -2 —2 v/ v e Provides optimum temperature-depen-
event of dent protection of loads against excessive
overheating temperature rises e.qg. for stator-critical

motors or in the event of insufficient cool-
by ant flow, contamination of the motor sur-

face or for long starting or braking
integrated operations
the:mlsto: e Eliminates the need for additional special
e [PIXEEE- equipment
tion function ) .

e Saves space in the control cabinet
® Reduces wiring outlay and costs

Tripping _ v v v v ® Provides optimum protection of loads
in the event of (only 3RB31) (only 3RB21) against high-resistance short circuits or

a ground fault
by
internal ground-

fault detection
(activatable)

v Available
— Not available

ground faults due to moisture, condensed
water, damage to the insulation material,
etc.

e Eliminates the need for additional special
equipment

e Saves space in the control cabinet
® Reduces wiring outlay and costs

1) Motor currents up to 820 A can be recorded and evaluated by a current

measuring module, e.g. 3RB29 06-2BG1 (0.3 to 3 A), in combination with a

3UF18 68-3GA00 (820 A/1 A) series transformer.

2) The SIRIUS 3RN thermistor motor protection devices can be used to pro-

vide additional temperature-dependent protection.
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Overload Relays

General data

Features 3RU21 3RB30/3RB31  3RB20/3RB21 3RB22/3RB23 3RB24 Benefits
RESET function v v v v v * Allows manual or automatic resetting of
the device
Remote RESET v v v v v e Allows the remote resetting of the device
function (by means of (only with (only with (electricallyvia  (electrically = 2
separate mod- 3RB31 3RB21 external but-  with button or ; m
ule) and external and external ton) via |O-Link) =
auxiliary volt- auxiliary volt- »wo
age 24V DC)  age 24V DC) =
TEST function v v v v v * Allows easy checking of the function and
for auxiliary wiring
contacts
TEST function — v v v v e Allows checking of the electronics
for electronics
Status display v v v v v * Displays the current operating state
Large current v v v v v * Makes it easier to set the relay exactly to
adjustment the correct current value
button
Integrated auxil- v v v v - o Allows the load to be switched off if neces-
iary contacts (2 x) sary
(1NO +1NC) * Can be used to output signals
Integrated auxil- — — — — v * Enables the controlling of contactors
iary contacts directly from the higher-level control sys-
(1COand1NO tem through 10-Link
in series)
10-Link — — — — v ¢ Reduction of wiring in the control cabinet
connection ® Enables communication
Connection of — — — — v ® Enables local operation
optional hand-
held device
Full starter _ _ _ _ v ® Enables in combination with the
functionality SIRIUS 3RT contactors the assembly of
through 10-Link communication-capable motor starters
(direct-on-line, reversing and wye-delta
starting)
Reading out of — — — — v * Enables the reading out of diagnostics in-
diagnostics formation such as overload, open circuit,
functions ground fault, etc.
Reading out of — — — — v * Enables the reading out of current values
current values and their direct processing in the higher-
level control system
Reading out all — — — — v e Enables the reading out of all set parame-
set parameters ters, e.g. for plant documentation
v Available
— Not available
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Overload Relays

General data

Features

3RU21
Design of load feeders

3RB30/3RB31

3RB20/3RB21

3RB22/3RB23 3RB24

SIRIUS

Benefits

Short-circuit v v v v v ® Provides optimum protection of the loads

strength up to and operating personnel in the event of

100 kA short circuits due to insulation faults or

at 690V faulty switching operations

(in conjunction

with the corre-

sponding fuses

or the corre-

sponding motor

starter protector)

Electrical and v v/ v/ Ve s « Simplifies configuration

::f:;i:lgc?:) * Reduces wiring outlay and costs

3RT contactors * Enables stand-alone installation as well as
space-saving direct mounting

Straight- = v v v v * Reduces the contact resistance

through trans- (S2, S3) (S8 to S6) (S00 ... S6) (SO0 ... S6) (only one point of contact)

lonmels fortz) ® Saves wiring costs

E:watlﬁi:gg:é the (easy, no need for tools, and fast)

cables are ® Saves material costs

tfﬁUTfed éh;gugh .  Reduces installation costs

e feed-throug

openings of the

overload relay

and connected

directly to the

box terminals of

the contactor)

Spring-type v v — — — e Enables fast connections

f::}g‘r’tr":’a"i:zis;_ (800, S0) (800, S0) * Permits vibration-resistant connections

cuit ¢ Enables maintenance-free connections

Spring-type v v v v v * Enables fast connections

f:[:"?gfta'g;'"?grs‘; ® Permits vibration-resistant connections

circuits ® Enables maintenance-free connections

Ring terminal v — — — — e Enables fast connections

Ir::gtﬁgmgfg\%?n (800, S0) * Permits vibration-resistant connections

and auxzi)liary e Enables maintenance-free connections

circuits’

Full starter — — — — v ® Enables in combination with the

functionality SIRIUS 3RT contactors the assembly of

through 10-Link communication-capable motor starters
(direct-on-line, reversing and wye-delta
starting)

Starter function — — — — v e Integration of feeders via I0-Link in the
control system up to 630 A or 820 A

v Available ") Exception: up to size $3, only stand-alone installation is possible.

— Not available 2) Alternatively available for screw terminals.
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Overload Relays

General data

Features

Temperature
compensation

Very high long-
term stability

Wide setting
ranges

Fixed trip class

Trip classes
adjustable on
the device
CLASS 5,10, 20,
30

Low power loss

Internal power
supply
Supplied from
an external volt-
age through
10-Link

Overload
warning

Analog output

v Available
— Not available

3RU21

3RB30/3RB31

!

3RB20/3RB21

4 v v

v v v

— v v

(1:4) (1:4)
CLASS 10 3RB30: 3RB20:
CLASS 10A  CLASS 10E or CLASS 10 or
CLASS 20E CLASS 20

— 3RB31: v 3RB21: v

— v v

_1) v v

v

4
(1:10)

3RB22/3RB23 3RB24

Other features

4

4
(1:10)

SIRIUS

Benefits

¢ Allows the use of the relays at high tem-
peratures without derating

® Prevents premature tripping

* Allows compact installation of the control
cabinet without distance between the de-
vices/load feeders

* Provides safe protection for the loads
even after years of use
in severe operating conditions

* Minimize the configuration outlay and
costs

¢ Minimize storage overheads, storage
costs, tied-up capital

® Optimum motor protection for standard
starts

® Enables solutions for very fast starting mo-
tors requiring special protection
(e.g. Ex motors)

® Enables heavy starting solutions
* Reduces the number of versions

* Reduces energy consumption and energy
costs (up 98 % less energy is used than
for thermal overload relays).

¢ Minimizes temperature rises of the con-
tactor and control cabinet —in some cases
this may eliminate the need for control-
gear cabinet cooling.

e Direct mounting to contactor saves space,
even for high motor currents (i.e. no heat
decoupling is required).

¢ Eliminates the need for configuration and
connecting an additional control circuit

¢ Eliminates the need for configuration and
connecting an additional control circuit

¢ |Indicates imminent tripping of the relay di-
rectly on the device due to overload,
phase unbalance or phase failure through
flickering of the LEDs or in the case of the
3RB24 as a signal through 10-Link

o Allows the imminent tripping of the relay to
be signaled

* Allows measures to be taken in time in the
event of inverse-time delayed overloading
of the load for an extended period over the
current limit

¢ Allows the output of an analog output sig-
nal for actuating moving-coil instruments,
feeding programmable logic controllers or
transfer to bus systems

e Eliminates the need for an additional mea-
suring transducer and signal converter

) SIRIUS 3RU21 thermal overload relays use a bimetal contactor

and therefore do not require a control supply voltage.
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General data

Overview of overload relays — matching contactors

Overload Current  Current Contactors (type, size, rating in HP)

relays ikt YiEmee 3RT201. 3RT202. 3RT203. 3RT204. 3RT205. 3RT206. 3RT207 3TF68/
ment 3TF69
S00 S0 S2 S3 S6 S10 S12 Size 14
Type Type A 3/5/7.5/10 5/7.5/10/15/20/25 30/40/50  50/60/70 100/125/150 150/200/250 300/400 500/700
SIRIUS 3RU21 thermal overload relays

3RU21 1 Integrated 0.11 ... 16 v — — — — = _ _
3RU212 Integrated 1.8 ... 40 — v — — — — — _
3RU213 Integrated 22 ... 80 — — v — — = — —
3RU214 Integrated 28 ... 100 — — — v — — _ _

SIRIUS 3RB30 solid-state overload relays’)

aow

<= 3RB301 Integrated 0.1 ... 16 v — = = — — — —

= 3RB302 Integrated 0.1 ... 40 — v — _ _ _ _ _

§ - 3RB303 Integrated 12 ... 80 — — v — — — _ _

° 3RB304 Integrated 32 ... 115 — — — v — — _ _
3RB30

SIRIUS 3RB31 solid-state overload relays”

3RB311 Integrated 0.1 ... 16 v = = = = = =
3RB312 Integrated 0.1 ... 40 — v — —
3RB313 Integrated 12 ... 80 — — v —
3RB314 Integrated 32 ... 115 — — — —

3RB31

SIRIUS 3RB20 solid-state overload relays’)
3RB205 Integrated 50 ... 200 — — — — v — — —
3RB206 Integrated 55 ... 630 v v v
3RB20 1 + Integrated 630 ... 820 — — — — — — — v
3UF18

3RB20

SIRIUS 3RB21 solid-state overload relays”)

2 n 3RB215 Integrated 50 ... 200 — — — — v = = =

3RB216 Integrated 55 ... 630 v v v
3RB21 1+ Integrated 630 ... 820 — — — — — — — v
3UF18

3RB21

v Can be used ) "Technical Specifications" for use of the overload relays with trip class

__Cannot be used 2> CLASS 20 can be found in "Short-circuit protection with fuses for motor

feeders",
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General data

Overview of overload relays — matching contactors (continued)

Overload Current Current Contactors (type, size, rating in HP)

relays LISl [E1UC 3RT201 3RT202 3RT203 3RT204 3RT205 3RT206  3RT207 3TF68/
ment
3TF69
S00 SO S2 S3 S6 S10 S12 Size 14
Type Type A 3/5/7.5/1. 5/7.5/10/15/ 30/40/50 50/60/75 100/125/150 150/200/250 300/400 500/700
20/25
SIRIUS 3RB22 to 3RB24 solid-state overload relays’
3RB290 0.3...25 4 v
3RB22 83/ 3RB290 10... 100 v v v v — — — —
3RB23 83/ 3RB295 20 ...200 — v v v v — — —
3RB24 83+ 3RB296 63 ...630 — — — — — v v v
3RB29 0 + 630 ... 820 — — — — — — — v
3UF18
22
—m
=2
wo
>
o
3RB24
v Can be used ) *Technical Specifications" for use of the overload relays with trip class
__ Cannot be used > CLASS 20 can be found in "Short-circuit protection with fuses for motor

feeders",

Connection methods

Depending on the device version of the 3RU2 and 3RB3 over-
load relays, the terminals for screw terminals, spring-type termi-
nals or ring terminal lug connection are configured for both the
main and auxiliary circuit in frame sizes SO0 and SO.

The 3RU21 thermal overload relays come with screw terminals.

The electronic overload relays 3RB20 and 3RB21 are available
with screw terminals (box terminals) or spring-type terminals on
the auxiliary current side; the same applies for the evaluation
modules of the 3RB22 to 3RB24 electronic overload relays for
High-Feature applications.
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

. Description

OVERLOAD
RELAYS

The 3RU thermal overload re-
lays up to 100 A are designed for
current-dependent protection of
applications with normal start-up
conditions (see "Trip classes")
against impermissibly high rises
in temperature as a result of
overload or phase failure (see
"Phase failure protection”). An
overload or phase failure causes
the motor current to rise above
the set rated motor current (see
"Setting"). This current rise heats
up the bimetal strips within the
relay via heating elements
which, in turn, operate the auxil-
iary contacts via a tripping
mechanism due to their deflec-
tion (see "Auxiliary contacts").
These switch the load off via a
contactor. The switch-off time is
dependent on the ratio of trip-
ping current to operational cur-
rentl, and is stored in the form of
a tripping characteristic with
long-term stability (see "Tripping
characteristics"). The "Tripped"
state is signalled by means of a
switching position indicator (see
"Indication of status").

Resetting takes place manually
or automatically (see "Manual
and automatic resetting") after a
recovery time has elapsed (see
"Recovery time").

The 3RU thermal overload re-
lays are electrically and me-
chanically optimised to the 3RT
contactors such that, in addition
to individual mounting, they can
also be directly mounted onto
the contactors to save space
(see "Design and mounting").
The main and auxiliary circuits
can be connected in various
ways (see "Connection"), includ-
ing the use of Cage Clamp termi-
nals. When the overload relay
has been connected, it can be
tested for correct functioning us-
ing a TEST slide (see "TEST
function"). In addition to the
TEST function, the 3RU ther-
mal overload relay is equipped
with a STOP function (see "STOP
function").

For a wide variety of application
possibilities for the 3RU thermal
overload relay, please refer to
the sections "Application”,
'Ambient conditions", “Overload
relays in WYE-delta combina-
tions" and "Operation with fre-
quency converters".

The 3RU thermal overload re-
lays can protect your loads from
overload and phase failure. You
must implement short-circuit
protection (see "Short-circuit
protection") by means of a fuse
or circuit-breaker.

The 3RU thermal overload re-
lays are environmentally friendly

(see "Environmental consider-
ations") and comply with all the
main international standards
and approvals (see "Specifica-
tions"and "Increased safety type
of protection EEX").

The accessories for the 3RU
thermal overload relays have
been designed on the principle
that all requirements are cov-
ered by a small number of vari-
ants.

Application

The 3RU thermal overload re-
lays are designed for the protec-
tion of three-phase and single-
phase AC and DC motors.

If single-phase AC or DC loads
are to be protected using 3RU
thermal overload relays, all three
bimetal strips should be heated.
Therefore all main circuits of the
relay must be connected in se-
ries.

Overload relays in WYE-delta
combinations

When overload relays are used
in WYE-delta combinations, it is
important to note that only 1/4/3
of the motor current flows
through the mains contactor. An
overload relay mounted on the
main contactor must be set to
0.58 times the motor current.

A second overload relay must be
mounted on the star contactor if
your load is also to be optimally
protected in WYE operation. The
WYE current is 1/3 of the rated
motor current. The relevant relay
must be set to this current.

Control circuit

An additional power supply is
not required for operation of the
3RU thermal overload relays.

Ambient conditions

The 3RU thermal overload re-
lays are temperature compen-
sating according to IEC 60 947-
4-1/DIN VDE 0660 Part 102 in
the temperature range —20 °C to
+60 °C. For temperatures from
+60 °C to +80 °C, the upper set-
ting value of the setting range
must be reduced by a specific
factor as given in the table be-
low.

Ambient Reduction factor
temperature for the upper set-
in°C ting value

+60 1.0

+65 0.94

+70 0.87

+75 0.81

+80 0.73

installation).

o Motor current setting:

rotary knob.
e STOP button:

e Supply terminals:

main and auxiliary circuit.

adjustment.

a Connection for mounting onto contactors:
Optimally adapted in electrical, mechanical and design terms to the
contactors. The overload relay can be connected directly to these
contactor using these pins. Stand-alone installation is possible as
an alternative (in conjunction with a terminal bracket for stand-alone

@ selector switch for manual/automatic RESET and RESET button:
With this switch you can choose between manual and automatic
RESET. A device set to manual RESET can be reset locally by
pressing the RESET button. A remote RESET is possible using the
RESET modules (accessories), which are independent of size.

e Switch position indicator and TEST function of the wiring:
Indicates a trip and enables the wiring test.

Setting the device to the rated motor current is easy with the large

If the STOP button is pressed, the NC contact is opened. This
switches off the contactor downstream. The NC contact is closed
again when the button is released.

Depending on the device version, the terminals for screw,
spring-type or ring lug terminal connection are configured for the

A sealable transparent cover can be optionally mounted
(accessory). It secures the motor current setting against

3RU21 26-4FB00 thermal overload relays

Trip classes

The 3RU thermal overload re-
lay is available for normal start-
up conditions in CLASS 10. For
further details about trip classes,
see "Tripping characteristics".

Tripping characteristics

The tripping characteristics
show the relationship between
the tripping time and the tripping
current as a multiple of the oper-
ational current |, and are speci-
fied for symmetrical three-pole
and two-pole loading from cold.

The smallest current at which
tripping occurs is called the lim-
iting tripping current. In accor-
dance with [EC 60 947-4-1/

DIN VDE 0660 Part 102, this
must lie within certain specified
limits. The limits of the limiting
tripping currentlie, in the case of
the 3RU11 thermal overload re-

lay for symmetrical three-pole
loading between 105 % and
120 % of the operational current.
Starting from the limiting tripping
current, the tripping characteris-
tic moves on to larger tripping
currents based on the charac-
teristics of the so-called trip
classes (CLASS 10, CLASS 20
etc.). The trip classes describe
time-intervals within which the
overload relay must trip with 7.2
times the operational current I
for symmetrical three-pole load-
ing from cold.

The tripping times are:

CLASS Tripping times
10A 2sto10s
10 4sto10s
20 6sto20s
30 9sto30s
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Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Description

SIRIUS

This is the schematic representation of a characteristic. The characteristics
of the individual 3RU thermal overload relays can be requested from
Technical Assistance at the e-mail address:

nst.technical-assistance@siemens.de
Tripping time

10 000
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The tripping characteristic of a
three-pole 3RU thermal over-
load relay (see characteristic for
symmetrical three-pole loading
from cold) is valid when all three
bimetal strips are loaded with the
same current simultaneously. If,
however, only two bimetal strips
are heated as a result of phase
failure, these two strips would
have to provide the force neces-
sary for operating the release
mechanism and, if no additional
measures were implemented,
they would require a longer trip-
ping time or a higher current.
These increased current levels
over long periods usually result in
damage to the consumer. To pre-
vent damage, the 3RU thermal
overload relay features phase fail-
ure sensitivity which, thanks to an
appropriate mechanical mecha-
nism, results in accelerated trip-
ping according to the characteris-
tic for two-pole loading from cold.

In contrast to a load in the cold
state, aload at operating tempera-
ture has a lower heat reserve. This
fact affects the 3RU thermall
overload relay in that following an
extended period of loading at op-
erational current |, the tripping
time reduces by about a quarter.

Phase failure protection

The 3RU thermal overload re-
lays feature phase failure protec-
tion (see "Tripping characteris-
tics") for the purpose of minimizing
the heating of the load during sin-
gle-phase operation as a result of
phase failure.

Current

Setting

The 3RU thermal overload relay

is adjusted to the rated motor cur-
rentusing arotary knob. The scale
of the rotary knob is calibrated in
Amperes.

Manual and automatic
resetting

It is possible to switch between
manual resetting and automatic
resetting by depressing and rotat-
ing the blue button (RESET but-
ton). When manual resetting is se-
lected, a reset can be performed
directly on the device by pressing
the RESET button. Remote reset-
ting can be implemented by using
the mechanical and electrical RE-
SET modules from the range of ac-
cessories (see "Accessories").
When the blue button is set to Au-
tomatic RESET, the relay will be re-
set automatically.

A reset is not possible until the re-
covery time has elapsed (see "Re-
covery time").

Recovery time

After tripping due to an overload, it
takes a certain length of time for
the bimetal strips of the 3RU
thermal overload relays to cool
down. The relay can only be reset
once ithas cooled down. Thistime
(recovery time) is dependent on
the tripping characteristic and the
level of the tripping current.

After tripping due to overload, the
recovery time allows the load to
cool down.

TEST function

Correct functioning of the ready
3RU thermal overload relay can
be tested with the TEST slide. The
slide is operated to simulate trip-
ping of the relay. During this simu-
lation, the NC contact (95-96) is
opened and the NO contact (97-
98) is closed whereby the over-
load relay checks that the auxiliary
circuitis wired correctly. When the
3RU thermal overload relay is

set to Automatic RESET, an auto-
matic reset takes place when the
TEST slide is released. The relay
must be reset using the RESET
button when it is set to Manual
RESET.

STOP function

When the STOP button is pressed,
the NC contact is opened and the
series-connected contactor and
therefore the load is switched Off.
The load is reconnected via the
contactor when the STOP button
is released.

Status indication

The current status of the 3RU
thermal overload relay is indicated
by the position of the marking on
the "TEST function/switching posi-
tion indicator" slide. The marking
on the slide is on the left at the "O"
mark following a trip due to over-
load or phase failure and at the "I"
mark otherwise.

Auxiliary contacts

The 3RU thermal overload relay
is equipped with an NO contact
for the tripped signal and an NC
contact for switching off the con-
tactor.

Connection

All the 3RU thermal overload
relays have screw terminals for
the main and auxiliary circuits.
Once the box terminals have
been removed from the main
conductor connections of the
overload relays of size S3, it is
possible to connect busbars.

Alternatively the devices are
available with either spring loaded
or with ring lug terminals on both
the control and the main terminals.
For details of various connection
possibilities, see the "Technical
data" and "Selection and ordering
data".

Design and mounting

The 3RU thermal overload re-
lays are suitable for direct mount-
ing on the 3RT contactors. They
can also be mounted as single
units if the appropriate adapters
are used. For details of the
mounting possibilities, see the
"Selection and ordering data" and
the "Technical data".

Operation with frequency
converters

The 3RU thermal overload re-
lays are suitable for operation with
frequency converters. Depending
on the frequency of the converter,
a current higher than the motor
current may have to be set due to
the occurrence of eddy currents
and skin effects.

Environmental considerations

The devices are manufactured
taking environmental consider-
ations into account and comprise
environmentally-friendly and recy-
clable materials.

Specifications

The 3RU thermal overload re-
lays comply with the requirements
of:

e [EC 60 947-1/
DIN VDE 0660 Part 100

e |[EC 60 947-4-1/
DIN VDE 0660 Part 102

e [EC 60 947-5-1/
DIN VDE 0660 Part 200

¢ |EC 60801-2, -3, -4, -5 and
e UL 508/CSA C 22.2.

The 3RU11 thermal overload re-
lays are also safe from touch ac-
cording to DIN VDE 0106 Part 100
and climate-proof to IEC 721.

Degree of protection
"Increased safety" EEX

The 3RU thermal overload relay
meets the requirements for over-
load protection of motors of the
"Increased safety" type of protec-
tion EEx e IEC 50 019/

DIN VDE 0165, DIN VDE 0170,
DIN VDE 171.

KEMA test certificate number
Ex-97.Y.3235,

DMT 98 ATEX G0OT,

EN50019: 1977 + A1 ... A5,
Increased Safety "e": Appendix A,
Guideline for temperature moni-
toring of squirrel cage motors dur-
ing operation.

Accessories

For the 3RU thermal overload
relay, there are:

e one adapter for each of the
four overload relay sizes SO0 to
S3 for individual mounting

e one electrical remote RESET
module for all sizes in three
different voltage variants

e one mechanical remote RESET
module for all sizes

e one cable release for all sizes
for resetting inaccessible
devices

e terminal covers

The accessories can also be used

for the 3RB solid state overload relay.
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

- Selection and ordering data

OVERLOAD
RELAYS

Features and technical characteristics
e Auxiliary contacts: 1 NO + 1 NC

e Manual/automatic RESET

e Switching position indication

e CLASS 10

TEST function

STOP button

Phase failure sensitivity

Sealable cover: optional in S00, SO & S2. Integrated in S3

ee Terminal Types | 11 Terminal Types Il

Type Mounting Type  Ltr Type Mounting Type  Ltr
Ordering information
e Replace the (*¢) with the letter ~ ® For description, see page 3/8 Screw  Direct to Contactor  BO  Screw Direct to Contactor BO
Number combination fromthe e For technical data, see pages Screw!)  Stand Alone B1 Screw Stand Alone B
Terminal types | table 3/12-3/15

. Spring?  Direct to Contactor  CO  Spring ® Direct to Contactor DO

* Replace the (t1) with the letter e For circuit diagrams, see page 3/15 pring pring
Number combination from the Spring" 2 Stand Alone C1  Spring 34 Stand Alone D1

For dimension drawings, see page

Terminal types Il table 3/16-3/17.

3RU2116-1GBO 3RU2116-1GCO

Thermal Overload Relays up to 40A

3RU2126-4NB0

Ring Lug Direct to Contactor ~ JO

3RU2146-4JB0

3RU2136-4RB1

Thermal Overload Relays up to 100A

Frame Size S00 and SO ** Frame Size S2 and S3 Tt

Setting Order No. Setting Order No. Weight Setting Order No. Setting Order No. Weight

Range Range approx. Range Range approx.
(screw/ (screw/
spring) spring)

A A kg A A kg

Frame Size S00: For mounting directly to 3RT201 contactors Frame Size S2: For mounting directly to

or for stand-alone installation 3RT203 contactors 4

0.11-0.16 3RU2116-0Aee 1.4 -2 3RU2116-1Bee 22 -32 3RU2136-4Ett+ 47 -57 3RU2136-4Q11

0.14-0.2 3RU2116-0Bee 1.8-25 3RU2116-1Cee 28 - 40 3RU2136-4Ftt 54 -65 3RU2136-4J11

018-025 3RU2116-0C*s 22-32  3RU2116-1Dee 0-19/0-15 36-45  3RU2136-4G1t 62-73 3RU2136-4Kt 034

0.22-0.32 3RU2116-0Dee 28-4 3RU2116-1Eee 40 - 50 3RU2136-4H{t+ 70-80 3RU2136-4Rt1

0.28-0.4  3RU2116-0Eee 35-5 3RU2116-1Fee Frame Size S3: For mounting directly to

0.35-05 3RU2116-OFse 45-63  3RU2116-1Gee 3RT104 contactors 4

0.45-0.63 3RU2116-0Ges 55-8 3RU2116-1Hee 013015 28-40  3RU2146-4Ftt 57-75 3RU2146-4Ktt

0.55-0.8 3RU2116-0Hee 7 - 10 3RU2116-1Jee 36 - 50 3RU2146-4Htt 70 - 90 3RU2146-4L 11

0.7 -1 3RU2116-0Jee O -125 3RU2116-1Kee 45 - 63 3RU2146-4Jt1 80 - 1009 3RU2146-4Mt1t

0.9-1.25 3RU2116-0Kee 11-16 3RU2116-4A%* () 13/0.15

11-16 3RU2116-1Aee

Frame Size S0: For mounting directly to 3RT202 contactors

or for stand-alone installation

1) Not available for size SO 3RU212 with current setting range below 14 A.
2) Size SO0 and SO: main and auxiliary conductor terminals are spring-type.
3 Size S2 and S3 auxiliary terminals are spring-type only. Main conductor

1.8-2.5 3RU2126-1Cee 11-16 3RU2126-4Aee terminals are screw.

2.2-32 3RU2126-1Des 14 - 20 3RU2126-4B 0.16/0.22 4 3RU Overloads in S2 and S3 frame are available preassembled with a
28-4 3RU2126-1Eee 17 - 22 3RU2126-4Cee ' terminal bracket for standalone mounting. S2 and S3 overloads can also
35-5 3RU2126-1Fes 20 - 25 3RU2126-4Dee be customer assembled to the terminal bracket (see Accessories).
45-6.3 3RU2126-1Gee 23 -28 3RU2126-4Nee 5 For overload relays > 100A, see electronic overload relays.

55-8 3RU2126-1Hee 27 - 32 3RU2126-4Ee°°

7-10 3RU2126-1Jee 30 - 36 3RU2126-4Pes 0-16/0.22

9-125 3RU2126-1Kee 34 - 40 3RU2126-4F e
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SIRIUS

Overload Relays

Accessories

3RU up to 100 A

.Accessories

Design for type Weight
approx
Size kg
Terminal brackets for stand-alone installation 2
For separate mounting of the overload relay; Screw S00 3RU29 16-3AA01 0.04
panel mount or snapped onto terminals SO 3RU29 26-3AA01 0.05
35 mm standard mounting rail, S2 3RU29 36-3AA01 0.18
size S3 also for 75 mm standard mounting rail S3 3RU29 46-3AA01 0.28
Spring S00 3RU29 16-3ACO1 0.04
Loaded SO 3RU29 26-3AC01 0.06
terminals
3RU29 36-3AA01
Mechanical RESET —
Resetting plunger, holder, and former overload reset adapter S00 to S3 3RU29 00-1A 0.038 ey
> 3
23
Pushbuttons with extended stroke S00 to S3 3SU1200-0FB10-0AA0 0.020 o
IP 65 @ 22 mm, 12 mm hub =
Extension plungers S00 to S3 3SU1900-0KG10-0AA0 0.004
For compensation of the distance bewteen the pushbutton and
with the unlatching button of the relay
g,ﬁ‘ff‘f;gg?”' Complete mechanical reset assembly S00 to S3 3SBES-RESET

3RU29 00-1A extension

Cable release with holder for RESET

N, For drilled hole & 6.5 mm Length 400 mm S00 to S3 3RU29 00-1B 0.063
AP in the control panel Length 600 mm S00 to S3 3RU29 00-1C 0.073
max. control panel thickness 8 mm

3RU29 00-1

Module for remote RESET, electrical

Operating range 0.85to 1.1 x Uy S00 to S3
Power consumption AC 80 VA, DC 70 W
ON period 0.2sto 4 s

AC/DC 24Vto 30V 3RU19 00-2AB71 0.066
AC/DC 110V to 127 V 3RU19 00-2AF71 0.066
AC/DC 220 V to 250 V 3RU19 00-2AM71 0.066

3RU19 00-2A.71

Terminal cover
W Cover for cable lug S3 3RT19 46-4EAL 0.040

and bar connection

= Cover for box terminals S2 3RT29 36-4EA2 0.020
I S3 3RT29 46-4EA2 0.025
3RT1946-4EA1
Sealable covers
For covering the rotary setting dials. S00 to S2 3RV29 08-0P 0.100
Order in multiples of 10.
3RV29 08-0P
Tool for opening Spring Loaded terminal connections
Suitable up to a
For all SIRIUS devices with spring-type terminals
¢ Length: approx. 200 mm; 3RA2908-1A 0.045

3.0 x 0.5 mm (green)
3RA2908-1A

" The accessories are identical to those of the 3RB30/3RB31 solid-state overload relays.
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

. Technical data

Type 3RU21 16 3RU21 26 3RU21 36 3RU21 46
Size S00 SO S2 S3

Width 45 mm 45 mm 55 mm 70 mm
Release on overload or phase failure

Trip class acc. to IEC 60947-4-1 CLASS 10 10, 10A 10

Phase failure sensitivity Yes

Overload warning No

Resetting and recovery

Reset possibilities after tripping Manual, remote and automatic RESET )

OVERLOAD
RELAYS

Recovery time on automatic RESET min depending on the level of tripping current and the tripping characteristic
on manual RESET min depending on the level of tripping current and the tripping characteristic
on remote RESET min depending on the level of tripping current and the tripping characteristic

Features

Indication of status on the device Yes, using the slide "TEST function/ON-OFF indicator"

TEST function Yes

RESET button Yes

STOP button Yes

Safe operation of motors with “increased safety” type of protection

EC type test certificate number according to directive 94/9/EC (ATEX) DMT 98 ATEX G 001 €& Il (2) GD On request

Ambient temperatures

Storage/transport °C -55 to +80 -55 to +80

Operation °C —40 to +70 -40 to +70

Temperature compensation °C up to +60 up to +60

Permissible rated current at Internal cabinet temperature of 60 °C % 100 (over +60°C, 100 (over +60°C,

the current must be reduced) current reduction
is not required)
Internal cabinet temperature of 70°C % 87 87

Repeat terminals

Repeat coil terminal Yes Not required

Auxiliary switch repeat terminal Yes Not required

Degree of protection acc. to IEC 60529 IP 20 IP202)

Touch protection acc. to IEC 61140 Finger-safe for vertical contact from the front

Finger-safe only with optional terminal covers

Shock resistance (sine) acc. to |[EC 60068-2-27 g/ms  15/11 (auxiliary contacts 95/96 and 97/98: 8g/11ms) 8/10

EMC

e Interference immunity Not relevant

e Emitted interference Not relevant

Resistance to extreme climates (humidity) % 90 100

Dimensions see dimensional drawings

Site altitude m Up to 2000; above this on request

Installation angle

The permissible installation angles for mounting onto contactors and indi-
vidual mounting are shown in the diagrams. For mounting in the shaded
area, adjustment compensation of 10 % is necessary.

Individual mounting

45° 0° 45°

Iex 11/ /) Iex1,1
90° 'It'!\\ 90°

NSB01364
Iex 1,1
Contactor + overload relay

o

22,5° 22,5°

NSB01363

Type of installation/mounting

1) Remote RESET in combination with the appropriate accessories.
2) Terminal compartment: IP 00 degree of protection.

Mounting onto contactor/stand-alone installation
with terminal support (For screw and snap-on
mounting onto TH 35 standard mounting rail)

Direct mounting/
stand-alone
installation with
terminal support
(For screw and
snap-on mounting
onto TH34 standard
mounting rail size;
size S3 also for
TH 75 standard
mounting rail."
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Technical data

Type 3RU21 16 3RU21 26 3RU21 36 3RU21 46
Size S00 SO S2 S3
Width 45 mm 45 mm 55 mm 70 mm
Rated insulation voltage U; (pollution degree 3) \Y 690 1000
Rated impulse withstand voltage Ujm, kV 6 8
Rated operational voltage Ug \ 690 1000
Type of current DC Yes
AC Yes, frequency range up to 400 Hz
Current setting A 0.11-0.16 1.8-2.5 11-16 18— 25
to11-16 to 34 - 40 up to 70-80 to 80 - 100
Power loss per device (max.) W 4.1..6.3 6.2..7.5 8..14 10 to 16.5
Short-circuit protection With fuse without contactor See selection and ordering data o
With fuse and contactor See technical data (short-circuit protection with fuses / =
circuit-breaker for motor feeders) >3
Protective separation between main and auxiliary current paths \ wo
Acc. to IEC 60947-1, . ]c>
* Screw terminals or ring terminal lug connections 440 ?agrﬁ)gesseg'g A 690 690
® Spring - type terminals 440 440: Settin 690

Connection of the main circuit

Type of connection

ranges > 25 A

Screw terminals

Screw connec-
tion with box ter-
minal @/ bar
connection

Screw terminals

e Terminal screw M3, Pozidriv M4, Pozidriv M6, Pozidriv Hexagon socket
size 2 size 2 size 2 screw 4 mm
e Operating devices mm 5.6 @5..6 g5..6 5.6
e Tightening torque Nm 0.8to 1.2 2t02.5 3to4.5 4t06
e Conductor cross-section Solid or stranded mm? 2 x (0.5t01.5), 2x(1to2.5), 2x(2.5 to 35) 2 x (2.5t0 16)
(min./max.), 1 or 2 wires 2x(0.75t02.5), 2x(2.5106), 1x(2.5 to 50)
max. 2 x 4 max. 2 x
(2.5 to 10)
Finely stranded with end sleeve mm? 2x(05t015), 2x(1to02.5), 2 x(1to25) 2 x (2.5 t0 35),
2x(0.75t02.5) 2x(2.51t086) 1 x (1to 35) 1 x (2.5 to 50)
max. 1x 10
AWG conductor con., solid or stranded AWG 2 x (20 ... 16) 2x(16...12) 2x (180 2) 2 x (10to 1/0),
2x(18...14) 2x(14..8) 1x (18to 1) 1x (10 to 2/0)
2x12
Ribbon cable (No. x width x thickness) mm - - 2x(6x9x0.8)
Bar connection
e Terminal screw - M6 x 20
e Tightening torque Nm - 4106
¢ Conductor cross-section Finely stranded with cable lug mm? - 2x70
(min./max.) Stranded with cable lug mm? - 2x 70
AWG conductor connections, solid or AWG - 2/0
stranded with cable lug
With connecting bars (max. width) mm - 12
Auxiliary circuit
Main contacts: Number of NO contacts 1
Number of NC contacts 1
Assignment of auxiliary contacts 1 NO for the signal "tripped";
1 NC for disconnecting the contactor
Rated insulation voltage U; (pollution degree 3) \ 690
Rated impulse withstand voltage Ujmp kv 6
Switching capacity of auxiliary contacts
NC for AC Rated operational current | at Ug:
AC-14/AC-15 e 24V A 4
e 120 V A 4
e 125V A 4
230V A 8
® 400V A 2
° 600V A 0.75
° 690V A 0.75

1) For conductor cross-sections for Cage Clamp
terminals, see "Connection of the auxiliary
circuit.”

2) The box terminal can be removed. After the
box terminal has been removed, bar connec-
tion and lug connection is possible.
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OVERLOAD
RELAYS

Overload Relays Sl R | US
Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Technical data

Type 3RU21 16 3RU21 26 3RU21 36 3RU11 46
Size S00 SO S2 S3
Width 45 mm 45 mm 55 mm 70 mm
NO for AC Rated operational current I, at U:
AC-14/AC-15 e 24V A 3 3
e 120V A 8 8
e 125V A 3 3
° 230V A 2 2
® 400 V A 1 1
* 600V A 0.75 0.6
* 690 V A 0.75 0.5
NC, NO for DC Rated operational current I, at Ug:
DC-13 e 24V A 1 1
e 60V A On request On request
e 110V A 0.22 0.22
e 125V A 0.22 0.22
220V A 0.11 0.11
Conventional thermal current Iy, A 6 6
Contact reliability (suitable for PLC; 17 V, 5 mA) Yes Yes
Short-circuit protection
With fuse Utilization cat. gL/gG A 6
fast A 10
With miniature circuit-breaker (C characteristic) A 61)
Reliable operational voltage for protective separation \ 440
between auxiliary current paths  acc. to IEC 60947-1
Connection of the auxiliary circuit
Type of connection Screw terminal or Cage Clamp terminal
Connection characteristics Screw terminals Cage Clamp
terminals
e Terminal screw Pozidrive Size 2 -
e Tightening torque Nm 0.8to1.2 2 x (0.25 10 2.5)
* Conductor cross-sections Solid or stranded mm? 2 x (0.5t0 1.5),
(min./max.), 1 or 2 wires 2% (0.75t0 2.5)
Finely stranded without end sleeve mmé - 2 x (0.25 to 2.5)
Finely stranded with end sleeve mm? 2 x (0.5t0 1.5), 2 x (0.25t0 1.5)
2 x (0.75t0 2.5)
AWG conductor connections, AWG 2 x (20 to 16) 2 x (20 to 14)
solid or stranded 2x(18to 14)

1) Uptol,<0.5kA; <260 V.
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Circuit diagrams

Protection of DC motors
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OVERLOAD
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SIRIUS

Overload Relays

Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Dimension drawings

Screw connection
Lateral clearance to grounded components: at least 6 mm.

3RU21 16-..B0 3RU21 16-..B1
Size SO0 Size SO0
75.3 with adapter for installation as a single unit with accessories
73
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3RU21 26-..B. 3RU21 26-..B1
Size SO Size SO
3RT2...-.B.. (DC-Spule) 107 with adapter for installation as a single unit
3RT2..-N.. (UC-Spule) 102
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3RU21 36-..B. 3RU21 46-..B.
Size S2 Size S3
with adapter for installation as a single unit with adapter for installation as a single unit
130
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1) For mounting on 35 mm standard mounting rail
(15 mm deep) ace. to EN 50 022 Dimension drawings “Contactor with built-on overload relay” see
or 75 mm standard mounting rail acc. to EN 50023 contactors and contactor combinations
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Overload Relays Sl R | U S
Thermal Overload Relays

3RU21 up to 100 A, CLASS 10

.Dimension drawings

Spring Loaded terminals
Lateral clearance to grounded components: at least 6 mm.

3RU21 16 -..CO 89.4 3RU21 16 -..C1
Size S00 844 Size SO0 with with adapter for installation as a single unit
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1) For mounting on 35 mm standard mounting rail
(15 mm deep) acc. to EN 50 022
or 75 mm standard mounting rail acc. to EN 50 023

Dimension drawings “Contactor with built-on overload relay” see contactors
and contactor combinations.
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