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SENTRON

Answers for infrastructure.

Residual current 
protective devices, type F
Reliable touch protection for electrical loads with frequency converters

All-round protection 
Residual current operated circuit breakers 
type F have been specially developed to 
offer protection against electric shock 
when using electrical loads with frequency 
converters in single-phase AC networks. 
Instead of DC residual currents, this type of 
electrical equipment generates residual 
currents with mixed frequencies. The 
tripping characteristic of RCCBs type F lies 
between type A and type B, which ensures 
reliable coverage of the type of fault current 
forms that can arise when using single-
phase loads with frequency converters.

High operational reliability
RCCBs type F are characterized by a short-
time delayed residual current tripping, 
which means they are far less prone to false 
tripping in the event of leakage current 
spikes. They also offer an increased current 
withstand capability of at least 3 kA and 
can handle loads of smooth DC residual 
currents up to 10 mA. The broad range of 
residual current protective devices type F 
includes RCCBs, RC units and RCBOs

Highlights

7 Maximum protection thanks to 
reliable detection of mixed 
frequencies

7 Fewer false trippings thanks to 
short-time delay

7 Increased current withstand 
capability of 3 kA 

7 Higher load rating with smooth 
DC residual currents up to 10 mA
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■ Application     

Residual current protective devices type F not only offer the full 
range of protection and function features provided by type A, 
they are also ideal for the detection of residual currents with 
mixed frequencies, as found on the outgoing terminal of fre-
quency converters. This ensures coverage of the type of fault 
current forms that can arise when using single-phase loads with 
frequency converters.

They also offer the following characteristics:
• Short-time delay in order to prevent unwanted trippings 

caused by transient leakage currents up to 10 ms.

• Increased current withstand capability of > 3 kA (8/20 µs).
• The tripping characteristics are not influenced by DC residual 

currents up to 10 mA. 

They are suitable for electronic loads with frequency converters, 
such as those found in washing machines and heating pumps.

The following table offers an overview of which type of
residual current protective device is suitable for which electronic 
switching operation (in equipment). RCCBs type F are suitable 
for circuits 1 to 7.

Table: Possible fault current forms and suitable residual current devices
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■ Configuration

When using residual current protective devices type F, 
please note the following:
• They are not suitable for equipment that can generate smooth 

DC residual currents (see Table, page 2, circuits 8 to 13).
• They are not suitable for installation in networks with

frequencies that deviate from the rated frequency (50 Hz)
(not at the outgoing terminal of a frequency converter).

• When configuring and setting up electrical plants with type F, 
the same applies as for residual current protective devices 
type A, i.e. electrical loads that can generate smooth DC 
residual currents in the event of a fault are assigned their own 
circuit with a universal current-sensitive residual current pro-
tective device (type B or type B+).

It is not permitted to branch off electrical circuits with these types of 
electrical loads downstream of pulse-current-sensitive residual current 
protective devices (type A or type F).

kHz

Type
AC/A/F

Type
AC/A/F

Type
B/B+

Wh

i2
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≥ 300 mAnI S

≤ 100 mAnI ≥ 30 mAnI
kHz
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■ Technical data

5SM3 ... -3
RCCBs

5SM2 ... -3
RC units

5SU1 354-3KK.. / 
5SU1 354-4KK.. 
RCBOs

Standards
Approvals

IEC/EN 62423 (VDE 0664-40)
DIN EN 62423 (VDE 0664-40)

Versions 1P + N; 3P + N 2P 1P + N

Surge current withstand capability
with current waveform 8/20 µs

kA > 3 > 3 > 3

Minimum operational voltage 
for test function operation

V AC 100 195 100

Terminal/conductor cross-sections 

• for 2 MW at In = 25 A, 40 A mm2 1.0 ... 16 0.75 ... 35

• for 2.5 MW at In = 63 A mm2 1.5 ... 25 1.5...25

• for 4 MW at In = 25 A, 40 A, 63 A mm2 1.5 ... 25

Terminal tightening torques Nm 2.5 ... 3.0

Mains connection Top or bottom

Mounting position Any

Degree of protection acc. to EN 60529 
(VDE 0470-1)

IP20, with connected conductors 

Touch protection acc. to EN 50274 
(VDE 0660-514)

Finger and back-of-hand safe 

Service life Test cycle acc. to IEC/EN 62423 > 10000 operating cycles

Storage temperature °C -40 ... +75

Ambient temperature °C -25 ... +45, 
Marked with 

Resistance to climate acc. to IEC 60068-2-30 28 cycles (55 °C; 95 % rel. air humidity)

Overvoltage category III

Degree of pollution 2

CFC and silicone-free Yes

-25
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* This quantity or a multiple thereof can be ordered.

■ Selection and ordering data        

Rated residual 
current

Rated current Max. 
permissible 
short-circuit 
series fuse

Mounting 
width

DT Order No. Price
per PU

PU
(UNIT,

SET,
M)

PS*/
P. unit

PG Weight
per PU

approx.

IΔn In

mA A A MW kg

RCCBs, type F

1P + N; 230 V AC, 50...60 Hz

30 25 63 2 5SM3 312-3 1 1 unit 0.250
40 5SM3 314-3 1 1 unit 0.247
63 100 2.5 5SM3 316-3 1 1 unit 0.329

3P + N; 400 V AC, 50 ...60 Hz

30 25 100 4 5SM3 342-3 1 1 unit 0.515
40 5SM3 344-3 1 1 unit 0.520
63 5SM3 346-3 1 1 unit 0.519

RC units, type F

For 5SY miniature circuit breakers; not suitable 
for use with 5SY5, 5SY8 and 5SY6 0.., 
2P, 230 ... 400 V AC, 50 ... 60 Hz

30 0.3 ... 40 2 5SM2 322-3 1 1 unit 0.215
0.3 ... 63 2 5SM2 325-3 1 1 unit 0.214

(type F)

10 000

Tripping characteristic B Tripping characteristic C

Rated 
resi-
dual 
current

Rated 
current

Mounting 
width

DT Order No. Price
per PU

PG DT Order No. Price
per PU

PU
(UNIT,

SET,
M)

PS*/
P. unit

PG Weight
per PU

approx.

IΔn In
mA A MW kg

RCBO, type F

1P+N, 230 V AC, 
50 ... 60 Hz

30   6 2 5SU1 354-3KK06 5SU1 354-4KK06 1 1 unit 0.290
10 5SU1 354-3KK10 5SU1 354-4KK10 1 1 unit 0.293
13 5SU1 354-3KK13 5SU1 354-4KK13 1 1 unit 0.295
16 5SU1 354-3KK16 5SU1 354-4KK16 1 1 unit 0.296

20 5SU1 354-3KK20 5SU1 354-4KK20 1 1 unit 0.285
25 5SU1 354-3KK25 5SU1 354-4KK25 1 1 unit 0.295
32 5SU1 354-3KK32 5SU1 354-4KK32 1 1 unit 0.296
40 5SU1 354-3KK40 5SU1 354-4KK40 1 1 unit 0.293
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■ Dimension drawings
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RC units, type F

RCBO, type F
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■ Circuit diagrams

RCCBs, type F

RC units, type F

RCBO, type F
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■ Overview

By using this catalog you can acquire hardware and software 
products described therein from Siemens AG subject to the fol-
lowing terms. Please note! The scope, the quality and the condi-
tions for supplies and services, including software products, by 
any Siemens entity having a registered office outside of Germa-
ny, shall be subject exclusively to the General Terms and Con-
ditions of the respective Siemens entity. The following terms ap-
ply exclusively for orders placed with Siemens AG.

For customers with a seat or registered office in Germany
The “General Terms of Payment” as well as the “General Condi-
tions for the Supply of Products and Services of the Electrical 
and Electronics Industry” shall apply.
For software products, the “General License Conditions for Soft-
ware Products for Automation and Drives for Customers with a 
Seat or registered Office in Germany” shall apply.

For customers with a seat or registered office outside of 
Germany
The “General Terms of Payment” as well as the “General Condi-
tions for Supplies of Siemens, Automation and Drives for Custo-
mers with a Seat or registered Office outside of Germany” shall 
apply.
For software products, the “General License Conditions for Soft-
ware Products for Automation and Drives for Customers with a 
Seat or registered Office outside of Germany” shall apply.

General
The dimensions are in mm. In Germany, according to the Ger-
man law on units in measuring technology, data in inches only 
apply to devices for export. 
Illustrations are not binding.
Insofar as there are no remarks on the corresponding pages, 
- especially with regard to data, dimensions and weights given - 
these are subject to change without prior notice.
The prices are in € (Euro) ex works, exclusive packaging.
The sales tax (value added tax) is not included in the prices. 
It shall be debited separately at the respective rate according to 
the applicable legal regulations.
Prices are subject to change without prior notice. We will debit 
the prices valid at the time of delivery.
Surcharges will be added to the prices of products that contain 
silver, copper, aluminum, lead and/or gold if the respective ba-
sic official prices for these metals are exceeded. These surchar-
ges will be determined based on the official price and the metal 
factor of the respective product.
The surcharge will be calculated on the basis of the official price 
on the day prior to receipt of the order or prior to the release 
order.
The metal factor determines the official price as of which the me-
tal surcharges are charged and the calculation method used. 
The metal factor, provided it is relevant, is included with the 
price information of the respective products.

You will find
• an exact explanation of the metal factor, 

• the text of the Comprehensive Terms and Conditions of Sale 
and Delivery of Siemens AG

in the Internet under
www.siemens.com/automation/salesmaterial-as/catalog/en 
/terms_of_trade_en.pdf

■ Export regulations

Siemens shall not be obligated to fulfill this agreement if such ful-
fillment is prevented by any impediments arising out of national 
or international foreign trade or customs requirements or any 
embargoes or other sanctions.
If Purchaser transfers goods (hardware and/ or software and/ or 
technology as well as corresponding documentation, regardless 
of the mode of provision) delivered by Siemens or works and 
services (including all kinds of technical support) performed by 
Siemens to a third party worldwide, Purchaser shall comply with 
all applicable national and international (re-) export control regu-
lations. In any event Purchaser shall comply with the (re-) export 
control regulations of the Federal Republic of Germany, of the 
European Union and of the United States of America.
If required to conduct export control checks, Purchaser, upon 
request by Siemens, shall promptly provide Siemens with all in-
formation pertaining to particular end customer, destination and 
intended use of goods, works and services provided by Sie-
mens, as well as any export control restrictions existing.
Purchaser shall indemnify and hold harmless Siemens from and 
against any claim, proceeding, action, fine, loss, cost and dama-
ges arising out of or relating to any noncompliance with export 
control regulations by Purchaser, and Purchaser shall compen-
sate Siemens for all losses and expenses resulting thereof, un-
less such noncompliance was not caused by fault of the 
Purchaser. This provision does not imply a change in burden of 
proof.
The products listed in this catalog / price list may be subject to 
European / German and/or US export regulations.
Therefore, any export requiring a license is subject to approval 
by the competent authorities.
According to current provisions, the following export regulations 
must be observed with respect to the products featured in this 
catalog / price list:

Even without a label, or with label "AL:N" or "ECCN:N", authoriza-
tion may be required due to the final end-use and destination for 
which the goods are to be used.
In addition, you can preview the export designations via our "In-
dustry Mall" online catalog system in the respective product de-
scription. The deciding factors are the AL or ECCN export autho-
rization indicated on order confirmations, delivery notes and in-
voices.
Errors excepted and subject to change without prior notice.

AL Number of the German Export List

Products marked other than “N” require an export license. 
In the case of software products, the export designations of the 
relevant data medium must also be generally adhered to.

Goods labeled with an “AL“ not equal to “N” are subject to Eu-
ropean or German export authorization when being exported 
out of the EU.

ECCN Export Control Classification Number

Products marked other than “N” are subject to a reexport licen-
se to specific countries.

In the case of software products, the export designations of the 
relevant data medium must also be generally adhered to.

Goods labeled with “ECCN“ not equal to “N” are subject to US 
re-export authorization.
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More information

www.siemens.com/sentron

The information provided in this product catalog contains descriptions 
or characteristics of performance which in case of actual use do not 
always apply as described or which may change as a result of further 
development of the products. An obligation to provide the respective 
characteristics shall only exist if expressly agreed in the terms of 
contract. Availability and technical specifications are subject to change 
without notice.
All product designations may be trademarks or product names of 
Siemens AG or supplier companies  whose use by third parties  for their 
own purposes could violate the rights of the owners.

Siemens AG 
Infrastructure & Cities Sector
Low and Medium Voltage Division
Low Voltage Distribution
Postfach 10 09 53
93009 REGENSBURG
GERMANY

Subject to change without notice
PDF only: (E86060-K8210-E350-A1-7600)
MP.R3.LV.0000.00.2.89
PI 0712 En / valid until 09/12

© Siemens AG 2012
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