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Internationally successful — the EUCHNER company

EUCHNER GmbH + Co. KG is a world-leading company in the area of industrial safety
technology. EUCHNER has been developing and producing high-quality switching sys-
tems for mechanical and systems engineering for more than 70 years.

The medium-sized family-operated company based in Leinfelden, Germany, employs
around 900 people around the world.

20 subsidiaries and other sales partners in Germany and abroad work for our inter-
national success on the market.

Quality and innovation — the EUCHNER products

A look into the past shows EUCHNER to be a company with a great inventive spirit.
We take the technological and ecological challenges of the future as an incentive for
extraordinary product developments.

EUCHNER safety switches monitor safety doors on machines and installations, help to
minimize dangers and risks and thereby reliably protect people and processes. Today,
our products range from electromechanical and electronic components to intelligent
integrated safety solutions. Safety for people, machines and products is one of our
dominant themes.

We define future safety technology with the highest quality standards and reliable
technology. Extraordinary solutions ensure the great satisfaction of our customers.
The product ranges are subdivided as follows:

Transponder-coded Safety Switches
Transponder-coded Safety Switches with guard locking
Multifunctional Gate Box MGB

Access management systems (Electronic-Key-System EKS)
Electromechanical Safety Switches

Magnetically coded Safety Switches

Enabling Switches

Safety Relays

Emergency Stop Devices

Hand-Held Pendant Stations and Handwheels

Safety Switches with AS-Interface

Joystick Switches

Position Switches
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Safety Relays ESM

EUCHNER

General information

For machines and installations that can produce a risk for people when
in operation, the EU Machinery Directive defines minimum requirements
that are intended to reduce to a minimum the specific hazards and the
related risks of accident.

If all sources of danger cannot be eliminated by design measures, appro-
priate protective measures must be taken. Using guards, such as fences
or similar, it is intended to prevent personnel from entering the danger
area. If users need to have access to the danger area during operation,
movable guards such as safety doors, flaps, etc., are used. This is the
case, for example, for loading or unloading, troubleshooting, machine
setup or cleaning work.

To safeguard this access area, safety switches with various principles of
operation are used. These switches are designed to monitor the position
of the guard and, when the guard is opened, to generate a signal that will
safely interrupt the supply of power to the potentially hazardous parts of
the installation or that will ensure that the safety circuits are safely inter-
rupted. The EUCHNER safety relays series ESM ensure that the safety
circuits are interrupted. For one thing, they safely evaluate components
connected such as

mechanical safety switches with and without guard locking,
non-contact safety switches,

emergency stop controls,

electro-sensitive protective equipment, etc.,

for another, they safely shut down dangerous machine functions.

The safety relays impress with their compact mounting rail housing
and their suitability for applications up to category 4/PLe according to
ENISO 13849-1.

The ESM modular principle

The majority of modules in the safety relay series ESM are installed in a
housing that is only 22.5 mm wide. Various safety relays are available to
which contact expansions can be added on the output side. The contact
expansions can be non-time-delayed or time-delayed. The advantage of
this modular principle is that only a few devices are required to be able
to realize a large number of different safety evaluations.

The safety relays can be operated with various types of starting. The
devices can be started manually or automatically using suitable wiring.
The manual start can also monitor the start button.

Using suitable wiring, it is also possible to integrate a feedback loop
such that safety-related parts of a downstream machine or installation
can also be monitored.

In the ESM series, the majority of the devices are available with a variety
of input voltage ranges.

Approvals

To demonstrate conformity, the Machinery Directive also includes the
possibility of type examination. Although all relevant standards are taken
into account during development, we have all our switchgear subjected
to additional type examinations by a notified body.

Furthermore, numerous items of switchgear are listed by Underwriters
Laboratories (UL). These items of switchgear can be used in countries in
which this listing is required. The approval symbols on the individual pages
of the catalog indicate which body tested the switchgear.

With the aid of the approval symbols listed below, you can quickly see
which approvals are available for the related switchgear:

GUS

LISTED

Switches with this symbol are approved by
Underwriters Laboratories (UL)

Product Safety
e
AN R

. ®
TOVRheinland
ERTIFIED

S\_/_vitches with this symbol are approved by
TUV Rheinland

wwwtuv.com
D 0600000000

EAL

Explanation of symbols

Switches with this symbol comply with the
guidelines of the Eurasian Economic Union
(EEV).

Connection options

STOP
( Suitable for the connection of emergency
stop

| &

! Suitable for the connection of safety switch-
- es according to EN ISO 14119

Suitable for the connection of electro-sen-
sitive protective equipment, e.g. light grids

Suitable for the connection of 2-hand circuits

vy
PRI

Fault detection

1z
Z

Short circuit is detected

Ground fault is detected

+

Earth fault is detected

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Time-delay

L)

Safety category

Cat.

n

)
= Q
o~

Stop category

n
°35
=

&
o
S

Technical Data

= v

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.

Safety contacts switch time-delayed

Suitable up to category 3 according to
EN ISO 13849-1

Suitable up to category 4 according to
EN ISO 13849-1

Immediate shutdown
Stop category 0 according to EN 60204-1

Time-delayed shutdown
Stop category 1 according to EN 60204-1

Mechanical data

Electrical data
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6 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.



Safety Relays ESM

EUCHNER

Selection table for safety relays ESM

Safety relays

BA Non-time-delayed category 4

BT Time-delayed category 3/nontime-delayed category 4

2H 2-hand requirement level llIC according to EN 574, category 4

Contact expansion

ES Non-time-delayed category 4

TE Time-delayed category 4

Category according to EN ISO 13849-1

K Category according to EN ISO 13849-1

Enable path
SuU Safety contacts non-time-delayed
SV Safety contacts time-delayed
M  Monitored start button
Relay start
A Automatic start
M Start button
U  Monitored start button
Monitoring
R Feedback loop
Q Short circuit monitoring
E Earth fault monitoring
M  Ground fault monitoring
Devices Outputs Start Monitoring

BA BT 2H ES TE K SuU sV M A M u R Q E M e
) 4 2 ) ) ) ) ) ) ) 8
) 4 3 1 ) ) ) ) ) ) ) 9
) 4 7 4 ) ) ) ) ) ) ) 10
[ ] 4/3 2 2 ([ ] [ ] [ ] [ ] [ ] [ ] 11
[ 4/3 3 1 o [ [ [ [ [ 11
) 4 2 ) ) ) ) ) 12
[ ] 4 3 1 [ ] [ ] 13
[} 3 3 1 [} [} 14




Safety Relays ESM
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Safety relay ESM-BA..

ESM-BA.. Use up to category 4 accord-
ing to EN ISO 13849-1

LED status indicators

1-channel or 2-channel control

Up to 7 redundant safety contacts
Auxiliary contact (monitoring contact)
optional

Short circuit and earth fault/ground
fault monitoring optional

Safety relay ESM- BA2..

Dimension drawing

ESM-BA2...

Suitable for 35 mm mounting rail
according to DIN EN 60715 TH 35

Relay outputs
The outputs are electrically decoupled and of

™~
jkl ]
L3 500 68
EUCHNER
1323
o]
Lle)
o
Fouan
SIZISEISIO0] &
i
[ | L

114

redundant design.

Connection options
By using suitable wiring, the following functions
can be selected:
Relay start with automatic start or a start
button

Block diagram

Al A2

S21 §10 S11 S12 S13 S14

EUS

LISTED

EAL

Cat. |STOP
4 0

ESM-BA201P

Please order plug-in connection
terminals separately

99

@@
@
Soun

2
m
A

22,5

Monitoring of downstream relays or contac-
tors.

By using suitable wiring, the following functions
can additionally be selected:

Pwer
supply

Simultaneity monitoring to monitor safety

components over time

Short circuit monitoring to detect short circuits
between the connecting cables and to shut
down the outputs or prevent relay starting if

necessary Technical data for outputs

Earth fault/ground fault monitoring to detect  Parameter Value
short circuits between the connecting cables  Min. switching current at DC 24 V 20 mA
and earth or ground and to shut down the  Switching voltage, max. DC 24V /AC 250 V
outputs or prevent relay starting if necessary.  Utilization category * U, I >,
according to EN 60947-5-1 AC-12 250V 6A
Auxiliary contacts
. . AC-15 250V 3A
Relays in the series ESM-BA3.. and ESM-BA7... DC12 AN oA 12A
are available with electrically separate normally ~
closed contacts. DC-13 24V 3A
U, = switching voltage
Connection terminals l. = max. switching current per contact
Optionally, t_he ES_M-BA---_deVICGS are also _avall- 3 I, = max. switching current of all safety contacts (cumulative current)
able as versions with plug-in connection terminals.  «  |nformation about the utilization category is on page 25
Ordering table
Series Version Outputs Version AC/DC 24V AC 115V AC 230V
. 085610 085611 085612
com BA 2 S e ESM-BA201 ESM-BA202 ESM-BA203
Safety relay 2S Plug-in connection 097226
terminals ! ESM-BA201P

1) Please order plug-in connection terminals separately (see page 16)

8 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.



Safety Relays ESM EUCHNER
EAL =

CIIS

LISTED

Safety relay ESM-BA3..

e |HY A [ cat. [sTopP
& KA ;
Dimension drawing

ESM-BA3... ESM-BA301P

Suitable for 35 mm mounting rail Please order plug-in connection
according to DIN EN 60715 TH 35 terminals separately

AFIEIE]
STSH] 2t}
EUCHNER

40

W

99
99

K

&
@

EsuBA

3
[SARHE!
R

225 114 225 114

Block diagram

Al A2  S21 S10 S11 S12 S13 S14 13 23 33 41
O——O—C

supply

14 24 34 42

Technical data for outputs
Parameter

Value
Min. switching current at DC 24 V 5mA
Switching voltage, max. DC 24V /AC 250V
Utilization category * U, I, =1,
according to EN 60947-5-1 AC-12 250 V S A
AC-15 250V 3A
DC-12 40V 8A 1oAY
DC-13 24V 3A

1) If several ESM-BA3.. are closely spaced under load, the max. cumulative current at an ambient temperature of 20 °C = 9 A; at 30 °C = 3 A; at 40 °C = 1 A. If these currents are exceeded, a
spacing of 5 mm between the devices must be observed.

U, = switching voltage

l = max. switching current per contact

> I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25

1) Please order plug-in connection terminals separately (see page 16)

~
L]

(]

)

©

Q.

. [}]
Ordering table e
Series Version Outputs Version AC/DC 24V AC 115V AC 230V ﬁ

©

163689 -]

) 085613 087412 087413 =

Eom BA 3 Screwtermnals | eswgazor | “OM00) EsmeAsoz | EsmeAsos [

Safety rel 3NO + 1NC — : |5

Al * Plug-in connection 097230 ] ] ] S

terminals ! ESM-BA301P 2

S

L

Subject to technical modifications; no responsibility is accepted for the accuracy of this information. 9
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LISTED

Safety relay ESM-BA7..

S(T(O; Tz %l — Cat. STé)P
6 KAl 20z B

Dimension drawing

Please order plug-in connection
terminals separately

Suitable for 35 mm mounting rail
according to DIN EN 60715 TH 35

Block diagram

Al A2 S21 S10 S11 S12 S13 Sl4 13 23 33 81 91 43 53 63 73 101
D ¢ 7

Or—o—0—0—0

Inputs

Power Monitoring
supply outputs
5 ,,
ov 01 02 14 24 34 82 92 44 54 64 74 102 112
Technical data for outputs
Parameter Value
Min. switching current at DC 24 V 5mA
Switching voltage, max. DC 24V /AC 250V
Utilization category * U, I, =1,
according to EN 60947-5-1 AC-12 250V S A
AC-15 250V 3A
35A1
DC-12 40V 8A
DC-13 24V 3A
1) With a housing distance of 10 mm. 20 A closely spaced at 40 °C
U, = switching voltage
l = max. switching current per contact
> I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25
Ordering table
Series Version Outputs Version AC/DC 24V
. 097224
Es BA 7 Screw terminals ESM-BA701
Safety relay 7NO + 4 NC Plug-in connection 097225
terminals ESM-BA701P

1) Please order plug-in connection terminals separately (see page 16). Two connection kits are required for devices from series ESM-BA701P.

10 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Safety relays time-delayed ESM-BT.. [H[ -

Use up to category 4 according to Safety relay ESM-BT..
EN ISO 13849-1

LED status indicators

1-channel or 2-channel control STOP = —_— -

i d * Cat. [STOP|STOP
4 redundant safety contacts of which 1, @ . . .
2 or 3 contacts time-delayed c(. I— Tg B 4 0 1

Delay time range 1 s-30 s

CIIS

LISTED

Fixed time delay of 2 s or 5 s optional Dimension drawing
Short cwc_mt 'and earth fault/ground S £8 i e e
fault monitoring according to DIN EN 60715 TH 35

Relay outputs
The outputs are electrically decoupled and of
redundant design. 114
Connection options
By using suitable wiring, the following functions
can be selected: Block diagram
Relay start with automatic start, a start button
or a monitored start button ESM-BT401 ESM-BT411 ESM-BT421

. . S21 S10 S11 S12 S13 S14 13 27 37 47 S13 S14 13 23 37 47 S13 S14 13 23 33 47
Monitoring of downstream relays or contactors O—— 5 — >—2

Al A
f T T T 1

Simultaneity monitoring to monitor safety = \pm inputs K27|I K27|»I7|I K27|E7{»17|I
components over time — | ! I 1
Short circuit monitoring to detect short circuits R K17| K17|>7| K17|>Jr7|
between the connecting cables and to shut kel 7F7F7{ kel ) — 7F7| Ka|H——— 7{
down the outputs or prevent relay starting if 4] S ] O I
necessary g 7F7F711 P 75?'; PR 711

Earth fault/ground fault monitoring to detect 14 28 38 48 14 24 38 48 14 o4 34 48
short circuits between the connecting cables
and earth or ground and to shut down the

outputs or prevent relay starting if necessary. Technical data for outputs

Time-delayed shutdown Parameter Value
The release time for the time-delay contacts can ~ Min. switching current at DC 24 V 5 mA
be set as required using a potentiometer on the  Switching voltage, max. DC 40V /AC 250V

safety relay.

) . Utilization category * U. I, >,
The time delay is fixed for ESM-BT411-20S and  according to EN 60947-5-1 AC12 250V 8A
ESM-BT421-50S. The potentiometer is omitted.
AC-15 250V 3A 15A
DC-12 40V 8A
DC-13 24V 3A

U, = switching voltage

|, = max. switching current per contact

= I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25

Ordering table
Series Version Outputs Time delay AC/DC 24V S
401 ) [
1 NO non-time-delayed la (l]ustgt())les Egl\g/IoBgr}lgl %9
3 NO time-delayed g
adjustable 090819 >
BT 2NO non“tiln}e delayed 1s..30s ESM-BTA11 ]
- - -
ESM ; Fixed 090077 L1}
Safety relay 2 NO time-delayed 5
oaoszo g
adjustable =
421 15..30s ESMBT421 E
3 NO non-time-delayed : S
1 NO time-delayed Fg(ed e SMOE?%?ZQI“S 08 &
: s S

Subject to technical modifications; no responsibility is accepted for the accuracy of this information. 11
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Safety relays 2-hand ESM-2H..

Use up to category 4 according to Safety relay ESM-2H..
EN ISO 13849-1

Type Il C acc. to EN ISO 13851

LED status indicators —

; I T Cat. |STOP
operatlon by z-hand contrOI . .
2 redundant safety contacts — 3 fé I 4 0

Short circuit and earth fault/ground . . .
fault monitoring can be selected Dimension drawing

Suitable for 35 mm mounting rail
according to DIN EN 60715 TH 35

99

Relay outputs
The outputs are electrically decoupled and of
redundant design.

225 | 114

Connection

Two buttons each with one normally closed
contact and one normally open contact that
are monitored for simultaneity according to
ENISO 13851. In this way a high level of pro-
tection against tampering is provided. Al A2 S11 S§12813 S21 S22 S23 13 23
Short circuit monitoring to detect short circuits e T T e

between the connecting cables and to shut Inputs |K1
down the outputs or prevent relay starting if

necessary. Power Feedback
Earth fault/ground fault monitoring to detect o loop

short circuits between the connecting cables

Block diagram

and earth or ground and to shut down the XL X2 14 24
outputs or prevent relay starting if necessary.
Connection option
By using suitable wiring, the following function Technical data for outputs
can be selected:
Monitoring of downstream relays or contac Parameter Value
tors g y Min. switching current at DC 24 V 20 mA
’ Switching voltage, max. DC 24V /AC 250V
Utilization category * U. I, >,
according to EN 60947-5-1 AC-12 250 V 6A
AC-15 250V 3A
12A
DC-12 24V 6A
DC-13 24V 3A
U, = switching voltage
|, = max. switching current per contact
< I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25
Ordering table
Series Version Outputs AC/DC 24V AC 230V
ESM 2H 2 085620
Safety relay 2S ESM-2H201

12 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Contact expansion ESM-ES.. EH[ N

CIIS

LISTED

Use up to category 4 according to
EN ISO 13849-1

LED status indicators

Control using safety relays ===

3 redundant safety contacts T + ST(?P
1 monitoring contact

Earth fault/ground fault monitoring can

Contact expansion ESM-ES..

be selected Dimension drawing
ESM-ES3... ESM-ES301P
Suitable for 35 mm mounting rail Please order plug-in connection
according to DIN EN 60715 TH 35 terminals separately
IIEIE]
EUCHNER

132333523 13233
K1 A (N

99
99

1424 34 524 1424 34 524 7

Relay outputs
The outputs are electrically decoupled and of —
redundant design.

225 ‘ 114

Connection option
By using suitable wiring, the following function
can be selected:

Earth fault/ground fault monitoring to detect
short circuits between the connecting cables Al A2 SO 51 S15 516 523 13 23 33
and earth or ground and to shut down the
outputs or prevent relay starting if necessary.

Block diagram

supply

Technical data for outputs

Parameter Value
Min. switching current at DC 24 V 5mA
Switching voltage, max. DC 24V /AC 250V
Utilization category * U. I, >,
according to EN 60947-5-1 AC-12 230V 6A
AC-15 230V 4 A
DC-12 24V 1.25A 10-5A
DC-13 24V 2A
U, = switching voltage
|, = max. switching current per contact
= I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25
Ordering table
Series Version Outputs Version AC/DC 24V AC 115V AC 230V
Sere (i 085614 085615 085616
ESM ES ' 3 ESM-ES301 ESM-ES302 ESM-ES303
Contact expansion 3NO +1NC Plug-in connection 090057 ) _
terminals ESM-ES301P

1) Please order plug-in connection terminals separately (see page 16)

N
i
o
-]
©
o
o
L
(2]
S
©
o°
©
2
=
=
o
2
£
S
L

Subject to technical modifications; no responsibility is accepted for the accuracy of this information. 13
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Contact expansion time-delayed ESM-TE..

Use up to category 3 according to Contact expansion ESM-TE..
EN ISO 13849-1

LED status indicators

Control using safety relays =
3 redundant time-delayed safety con- @ ST10 P
tacts

Delay time range 1 s-30 s

Fixed time delay of 0.5 s optional Dimension drawing

1 auxiliary contact Suitable for 35 mm mounting rail
Earth fault/ground fault monitoring can according to DIN EN 60715 TH 35
be selected

Relay outputs 225 ‘ 114
The outputs are electrically decoupled and of

redundant design.

Connection option Block diagram

By using suitable wiring, the following function
can be selected:
Earth fault/ground fault monitoring to detect
short circuits between the connecting cables
and earth or ground and to shut down the
outputs or prevent relay starting if necessary.

Al A2 S10 S11 S15 S16 S25 17 27 37
O—0—0— 2,

supply

Time-delayed shutdown

The release time for the time-delay contacts can
be set as required using a potentiometer on the
safety relay.

Technical data for outputs

Parameter Value
Min. switching current at DC 24 V 5mA
Switching voltage, max. DC 24V /AC 250V
Utilization category * U. I, >,
according to EN 60947-5-1 AC-12 230V 6A
AC-15 230V 4A
DC-12 24V 1.25A 10-5A
DC-13 24V 2A

U, = switching voltage

|, = max. switching current per contact

= I, = max. switching current of all safety contacts (cumulative current)
* Information about the utilization category is on page 25

Ordering table
Series Version Outputs Time-delay AC/DC 24V AC 230V
3 adjustable 085617 085619
TE ) 1s5..30s ESM-TE301 ESM-TE303
ESM Contact expansion S L:/\é% TR Fixed 097223
05s ESM-TE301-05S

14 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Subject to technical modifications; no responsibility is accepted for the accuracy of this information. 15



Accessories EUCHNER

Accessories for safety system ESM

Connection kit ESM...P with screw terminals or spring terminals

Important: One connection kit is required, depending on the device (see information on the corresponding product page). Two connection kits are
required for devices from series ESM-BA701P.

Ordering table
Designation Description Order no.
. . Comprising:
Connection kit 4 plug-in screw terminals (can be coded) 097194
ESM...P .
. . 2 jumpers ESMF-AK4
with screw terminals -
Coding pins
. . Comprising:
Connection kit 4 plugin spring terminals (can be coded) 097195
ESM...P -
with spring terminals ST ESIHKA
pring Coding pins

16 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Overview of safety relays ESM

Safety relays ESM

BA

Non-time-delayed category 4

BT

Time-delayed category 3/non-time-delayed category 4

2H 2-hand requirement level llIC according to EN ISO 13851, category 4

Contact expansion ESM

ES Non-time-delayed category 4
TE Time-delayed category 4
Safety Relays ESM
Page

BA BT 2H ES TE
[} 18
[} 21
[ 22
[ ] 23
° 24

17



Technical Data of Safety Relays ESM
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Housing
Parameter Value Unit
Housing material Polyamide PA6.6
Dimensions 114 x99 x 22.5 (ESM-BA7... 114 x 99 x 45) mm
Weight Approx. 0.25 (ESM-BA7... approx. 0.35) kg
Connection Connection terminals
Connection terminals 0.14...25 mm?
Ambient temperature Safety relay ESM-BA.. ESM-BA3.. ESM-BA7.. ESM-BT4.. ESM-2H2..
-15 ... +60 -15 ... +40 -15 ... +40 -15 ... +40 -15 ... +60 °C
Contact expansion ESM-ES3.. ESM-TE3...
-15 ... +60 °C
Degree of protection acc. to EN 60529 P20
Degree of contamination 2
Mounting Mounting rail 35 mm acc. to DIN EN 60715 TH 35
ical li ESM-BA2..
Mechanical life Safety relay ESHBA2-. ESM-BA7.. ESM-BT4.. ESM-2H2..
mechanical operating
1x107 1x108¢ 1x108 1x107 cycles
Contact expansion ESM-ES3.. ESM-TE3...
mechanical 1x107 operating
cycles
Connection ESM-BA2..
Parameter Value Unit
Operating voltage ESM-BA201 24 + 10% Y V AC/DC
ESM-BA202 115 + 10% VAC
ESM-BA203 230 £ 10% VAC
Reverse polarity protection on ESM-BA201
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 3.7 VA (at 230 V AC)/approx. 1.5 W (at 24 V DC)
Control voltage at S11 18.6 ... 26 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S14 Approx. 40 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T4A / F6A)
Test voltage (control voltage/contacts) 2.5 kv
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 ]
Overvoltage category acc. to DIN VDE 0110-1 3
Safety contacts 2 NO contacts (redundant)
Switching current, min., at DC 24 V 20 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ 6 A 250V AC
2A 24V DC
Utilization category U, le =g
according to EN 60947-5-1 AC-12 250V 6A
AC-15 250V 3A 12A
DC-12 24V 6 A
DC-13 24V 3A
LED displays 2, status display for relays K1 and K2
Reliability values acc. to EN ISO 13849-1
Category 4
Performance Level PL e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) Information about the utilization category is on page 25.
Ue = switching voltage

18

l. = max. switching current per contact

= |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection ESM-BA3..

Parameter Value Unit
Operating voltage ESM-BA301 24 £ 10% 1 V AC/DC
ESM-BA302 115+ 10% VAC
ESM-BA303 230 = 10% VAC
Reverse polarity protection on ESM-BA301
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 7 VA (at 230 V AC)/approx. 4.5 VA (at 24 V DC) VA
Control voltage at S11 18.6...26 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S 14 Approx. 60 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T6A / F8A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 \
Overvoltage category acc. to DIN VDE 0110-1 3
Safety contacts 3 NO contacts (redundant)
Cumulative current of all contacts acc. to @ Max. 15 A
Switching current, min., at DC 24 V 5 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ ESM-BA301 8A 250 VAC/3A 24VDC
ESM-BA302
ESMBA303 8A 250VAC/3A 24VDC
Utilization category 2 U, le z g
according to EN 60947-5-1 AC-12 250V 8A¥
AC-15 250V 3A 15A3
DC-12 24V 8A“
DC-13 24V 3A
LED displays 2, status display for relays K1 and K2
Monitoring contact 1 NC contact
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ ESM-BA301 2A 250VAC/1.5A 24V DC
ESM-BA302
ESMBA303 2A 250VAC/2A 24VDC
Utilization category 2 U, le
according to EN 60947-5-1 AC-12 250V 2A
DC-12 40V 2A

Reliability values acc. to EN ISO 13849-1

Category

)

Performance Level PL

e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) Information about the utilization category is on page 25.

3) If several ESM-BA3.. are closely spaced under load, the max. cumulative current at an ambient temperature of 20 °C = 9 A; at 30 °C = 3 A; at 40 °C = 1 A. If these currents are exceeded, a

spacing of 5 mm between the devices must be observed.
4) With ohm resistive load.

Ue = switching voltage le = max. switching current per contact

> |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection ESM-BA7..

Parameter Value Unit
Operating voltage 24 = 10% 1 V AC/DC
Reverse polarity protection Yes
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 8.5 VA (at 230 V AC)/approx. 4.5 VA (at 24 V DC) VA
Control voltage at S11 18.6 ... 26 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S 14 Approx. 250 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T6A / F8A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 \
Overvoltage category acc. to DIN VDE 0110-1 3
Safety contacts 7 NO contacts (redundant)
Switching current, min., at DC 24 V 5 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ (per contact) 8A 250 VAC
2A 24VDC
Utilization category U, le = e
according to EN 60947-5-1 AC-12 250V 8A
AC-15 250V 3A 3
DC12 20V 8A $BA7
DC-13 24V 3A
LED displays 2, status display for relays K1 and K2
Monitoring contacts 4 NC contact
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ 2A 250V AC
1.5A 24V DC
Utilization category ? U, le
according to EN 60947-5-1 AC-12 250V 8A
DC-12 40V 8A
Monitoring outputs 2 semiconductor outputs
Semiconductor output current Max. 30 mA
Semiconductor output voltage 24 VDC
Reliability values acc. to EN ISO 13849-1
Category 4
Performance Level PL e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) Information about the utilization category is on page 25.
3) With a housing distance of 10 mm. 20 A closely spaced at 40 °C.
Ue = switching voltage
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le = max. switching current per contact

= |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection ESM-BT4..

Parameter Value Unit
Operating voltage 24 £ 10% 1 V AC/DC
Reverse polarity protection Yes
Rated supply frequency 50 ... 60 Hz
Power consumption Approx. 5.3 VA (at 24 V AC)/approx. 4.7 W (at 24 V DC) W
Delay time range 1..30 S
Control voltage at S11 18.6 ... 26 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S 14 Approx. 190 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T6A / F8A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 \
Overvoltage category acc. to DIN VDE 0110-1 3
Safety contacts 4 NO contacts (redundant)
Cumulative current of all contacts acc. to @ Max. 15 A
Switching current, min., at DC 24 V 5 mA
Switching voltage, max. 40 VDC
250 VAC
Breaking capacity acc. to @ (per contact) 6 A 250 VAC
2A 24VDC

Utilization category U, le 2 g
according to EN 60947-56-1 AC-12 250V 8AY

AC-15 250V 3A 3

DC-12 20V 8AY 15A7

DC-13 24V 3A
LED displays 4, status display for relays K1 to K4
Reliability values acc. to EN ISO 13849-1
Category 4 (non-time-delayed) / 3 (time-delayed)
Performance Level PL e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other
equivalent isolation measures.

2) Information about the utilization category is on page 25.

3) With a housing distance of 5 mm. 9 A closely spaced at 40 °C.

4) With ohm resistive load.

Ue = switching voltage le = max. switching current per contact = |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information. 21
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Connection ESM-2H2..

Parameter Value Unit
Operating voltage 24 = 10% 1 V AC/DC
Reverse polarity protection Yes
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 3.7 VA (at 230 V AC)/approx. 1.5 W (at 24 V DC) VA
Control voltage on start buttons S12 - S13 and S22 - S23 24 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current for both buttons Each 40 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T4A / F6A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 \
Overvoltage category acc. to DIN VDE 0110-1 3
Safety contacts 2 NO contacts (redundant)
Synchronization time Max. 0.5 S
Release time for the safety relay (response time) Max. 20 ms
Switching current, min., at DC 24 V 20 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ 6 A 250 VAC
2A 24VDC

Utilization category 2 U le 2 g
according to EN 60947-5-1 AC-12 250V 6A%

AC-15 250V 3A 84A

DC-12 24V 6A% '

DC-13 24V 3A
LED displays 2, status display for relays K1 and K2
Reliability values acc. to EN ISO 13849-1
Category 4
Performance Level PL e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) Information about the utilization category is on page 25.
3) With ohm resistive load.
U, = switching voltage
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le = max. switching current per contact

= |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection ESM-ES3..

Parameter Value Unit
Operating voltage ESM-301 24 £ 10% 1 V AC/DC
ESM-302 115+ 10% VAC
ESM-303 230 = 10% VAC
Reverse polarity protection on ESM-ES301
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 3.5 VA (at 230 V AC)/approx. 1.2 W (at 24 V DC)
Control voltage at S11 24 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S 14 Approx. 40 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T4A / F6A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 \
Overvoltage category acc. to DIN VDE 0110-1 3
Cumulative current of all contacts acc. to @ Max. 10.5 A
Safety contacts 3 NO contacts (redundant)
Switching current, min., at DC 24 V 20 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ (per contact) 6 A 250V AC
2A 24V DC
Utilization category U, le 2l
according to EN 60947-5-1 AC-12 230V 6A%
AC-15 230V 4A
DC-12 24V 12547 10.5A
DC-13 24V 2A
LED displays 2, status display for relays K1 and K2
Auxiliary contact 1 NC contact
Continuous current, max. 500 % mA
Switching voltage, max. 24 V AC/DC
Reliability values acc. to EN ISO 13849-1
Category 4
Performance Level PL e

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) On ESM-TE301-05S the potentiometer is not required.
3) Information about the utilization category is on page 25.
4) With ohm resistive load.
5) As monitoring contact for safety relay.
Ue = switching voltage

le = max. switching current per contact

= |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection ESM-TE3..

Parameter Value Unit
Operating voltage 24 = 10% 1 V AC/DC
Reverse polarity protection Yes
Rated supply frequency 50 ...60 Hz
Power consumption Approx. 4 VA (at 230 V AC)/approx. 1.5 W (at 24 V DC) VA
Delay time range 1..30 S
Fixed time delay ESM-TE301-05S 052 s
Control voltage at S11 24 VDC
Control cable length (cross-section 0.75 mm?) Max. 1,000 m
Control current S11 ... S 14 Approx. 40 mA
External contact fuse (safety circuit) acc. to EN IEC 60269-1 10 A gG (T4A / F6A)
Test voltage (control voltage/contacts) 2.5 kV
Rated impulse withstand voltage, leakage path and air gaps 4 KV
acc. to DIN VDE 0110-1
Rated insulation voltage 250 ]
Overvoltage category acc. to DIN VDE 0110-1 3
Cumulative current of all contacts acc. to @ Max. 10.5 A
Safety contacts 3 NO contacts (redundant)
Switching current, min., at DC 24 V 20 mA
Switching voltage, max. 24 VDC
250 VAC
Breaking capacity acc. to @ (per contact) 6 A 250V AC
2A 24VDC

Utilization category U, le 2 g
according to EN 60947-5-1 AC-12 230V 6A%

AC-15 230V 4A

DC12 24V 125A7 10.5A

DC-13 24V 2A
LED displays 2, status display for relays K1 and K2
Auxiliary contact 1 NC contact
Continuous current, max. 500 2 mA
Switching voltage, max. 24 VDC
Reliability values acc. to EN ISO 13849-1
Category 3
Performance Level PL d

1) All the electrical connections must either be isolated from the mains supply by a safety transformer according to EN 61558-2-6 with limited output voltage in the event of a fault, or by other

equivalent isolation measures.
2) On ESM-TE301-05S the potentiometer is not required.
3) Information about the utilization category is on page 25.
4) With ohm resistive load.
5) As monitoring contact for safety relay.
Ue = switching voltage
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le = max. switching current per contact

= |, = max. switching current of all safety contacts (cumulative current)

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Glossary

Feedback loop

Components connected downstream of the safety relay can be monitored
for correct function. For this purpose, normally closed contacts on these
components are integrated into the feedback loop on the relay.

Relay start

After a relay has switched off due to a request from a safety component
connected, the relay must be re-started. On this topic please pay attention
to section 5.2.2 of EN ISO 13849-1:2023.

Automatic start
The relay switches on automatically as soon as the safety component
connected changes back to the safe state.

Manual start
The relay is started by actuating a button. First, the safe state of the safety
components connected must be re-established.

Monitored manual start
The relay is started by actuating a button. The button is monitored for
jamming or possible tampering. Before the relay is started, the safe state
of the safety components connected must be re-established.

Single-channel safety circuit

A single positively driven contact in the safety component is connected
to the relay. This connection is suitable for category 1 or 2 according to
ENISO 13849-1.

Dual-channel safety circuit
Two contacts, of which at least one is a positively driven contact, are
connected to the relay. This connection is suitable for category 3 or 4
according to EN ISO 13849-1.

Utilization category according to EN 60947-5-1 (extract)

Voltage type li:'::;g:; Typical applications
Controlling ohm resistive load and
AC-12 semiconductor load in input circuits of
AC optocouplers
Controlling electromagnetic load
ACIS 7o)
Controlling ohm resistive load and
DC-12 semiconductor load in input circuits of
DC optocouplers
DC13 Controlling electromagnetic loads with
economy resistors in the circuit

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Connection examples for safety relays ESM
Safety relays ESM-BA../ESM-BT..

Monitored manual start without integration of the feedback loop Automatic start with integration of the feedback loop
r;r _JZ i
. +
s11 S21 S12 ©
(S14) \
si1 S12 $21 13 23

Un-monitored manual start without integration of the feedback loop (for

14 24
ESM-BT) ’
D * KB

s11 s21 S12
(S14)

1-channel emergency stop/safety circuit

STOP

< (3

Automatic start without integration of the feedback loop

+ :
£ S§11  §12  S10 S13  Sl4 i :i

S11 S21

S12 13 23
(S14)

4 24
KB

Monitored manual start with integration of the feedback loop
S

2-channel emergency stop/safety circuit with ground fault/short circuit
detection

KA y

+
|

K8 S§11 §12  S10 S13  Sl4

+

si1 s21 13 23

14 24
KA %
KB%

+ 1

=1 3

2-channel emergency stop/safety circuit with connection for safety

Un-monitored manual start with integration of the feedback loop (for devices with pnp semiconductor outputs/OSSD outputs with integrated
ESM-BT) short circuit detection
s +24VDC

T

\ i

S11 S12 S§21 13 23 S§12 S14 S10 813

26 Subject to technical modifications; no responsibility is accepted for the accuracy of this information.
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Safety relay ESM-2H2..

Monitoring a 2-hand control

TL oy \1

S11

S12

S13 821

With integration of the feedback loop

X1

X2 13 23

Without integration of the feedback loop

14 24
KA %

X1

Subject to technical modifications; no responsibility is accepted for the accuracy of this information.

Safety contact expansion ESM-ES../ESM-TE..

Connection of the contact expansion

| 113 S11
H K,
BT Egues/
H 1
714 S15 S16

R

Connection of the contact expansion with automatic start and with

integration of the feedback loop

| ESMBA
| ESMBT.

S21

-/

S12
(S14)

Kz‘

Kl‘

1

Ils s11 $23 13 23
ESMES /
ESM-TE

114 S15 S16 S24 14 24

T

Lt

Connection of the contact expansion with manual start and with integra-
tion of the feedback loop

§

7

1

| ESMBA...
 ESMET..

S21
/

S12
(S14)

IIS s11 $23 13 23
KQ‘ ESMES /

K‘ ESM-TE

1

114 S15 S16 S24 14 24

T
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Index by item designation

Index by order number

Item Order no. Page Order no. Item Page
ESM 2H201 085620 12 085610 ESM BA201 8
ESM BA201 085610 8 085611 ESM BA202 8
ESM BA201P 097226 8 085612 ESM BA203 8
ESM BA202 085611 8 085613 ESM BA301 9
ESM BA203 085612 8 085614 ESM ES301 13
ESM BA301 085613 9 085615 ESM ES302 13
ESM BA301,V50 163689 9 085616 ESM ES303 13
ESM BA301P 097230 9 085617 ESM TE301 14
ESM BA302 087412 9 085619 ESM TE303 14
ESM BA303 087413 9 085620 ESM 2H201 12
ESM BA701 097224 10 087412 ESM BA302 9
ESM BA701P 097225 10 087413 ESM BA303 9
ESM BT401 090818 11 090057 ESM ES301P 13
ESM BT411 090819 11 090077 ESM BT411-20S 11
ESM BT411-20S 090077 11 090094 ESM BT421-50S 11
ESM BT421 090820 11 090818 ESM BT401 11
ESM BT421-50S 090094 11 090819 ESM BT411 11
ESM ES301 085614 13 090820 ESM BT421 11
ESM ES301P 090057 13 097194 ESM-F-AK4 16
ESM ES302 085615 13 097195 ESM-F-KK4 16
ESM ES303 085616 13 097223 ESM TE301-05S 14
ESM-F-AK4 097194 16 097224 ESM BA701 10
ESM-F-KK4 097195 16 097225 ESM BA701P 10
ESM TE301 085617 14 097226 ESM BA201P 8
ESM TE301-05S 097223 14 097230 ESM BA301P 9
ESM TE303 085619 14 163689 ESM BA301,V50 9
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EUCHNER (BENELUX) BV
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Tel. +33 1 3909-9090
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Tel. +36 1 919 0855
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Diisseldorf

EUCHNER GmbH + Co. KG
Ingenieur- und Vertriebsbiiro
Tippgarten 3

59427 Unna
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India
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Shivajinagar, Pune,
Maharashtra 411005
Tel. +91 9156565844
info@euchner.in

Italy

TRITECNICA SpA
Viale Lazio 26
20135 Milano

Tel. +39 02 541941
info@tritecnica.it

Japan

EUCHNER Co., Ltd.
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Komaki-shi, Aichi-ken
485-0012, Japan

Tel. +81 568 74 5237
info@euchner.jp

Korea
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(Gasan-dong, Daeryung
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08505 Kumchon-Gu, Seoul
Tel. +82 2 2107-3500
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EUCHNER Korea Co., Ltd.
Busan Office
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Tel. +82 55 266-3501

Essen
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Hackenberghang 8a
45133 Essen

Tel. +49 201 842660
info@kreissl-essen.de

Liibeck

EUCHNER GmbH + Co. KG
Ingenieur- und Vertriebsbiiro
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23556 Liibeck

Tel. +49 451 88048371
martin.pape@euchner.de

Mexico

EUCHNER México S de RL de CV

Terra Business Park
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La Pradera, EI Marques
76246 Querétaro, México
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info@euchner.mx
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EUCHNER Sp. z 0.0.
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40-019 Katowice

Tel. +48 32 252 20 15
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EUCHNER, S.L.

Tel. +351 914 003 737
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Tel. +49 711 75970
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uwe.kupka@euchner.de
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EUCHNER AG
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Tel. +41 81 720-4590
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Villingen-Schwenningen
EUCHNER GmbH + Co. KG
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78564 Wehingen
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More than safety.

Support hotline
You have technical questions about our products or how they can be used?
For further questions please contact your local sales representative.

Comprehensive download area

You are looking for more information about our products?

You can simply and quickly download operating instructions, CAD or ePLAN data and
accompanying software for our products at www.euchner.com.

Customer-specific solutions
You need a specific solution or have a special requirement?
Please contact us. We can manufacture your custom product even in small quantities.

EUCHNER near you

You are looking for a contact at your location? Along with the headquarters in Leinfel-
den-Echterdingen, the worldwide sales network includes 20 subsidiaries and numerous
representatives in Germany and abroad - you will definitely also find us near you.

www.euchner.com



EUCHNER GmbH + Co. KG
KohlhammerstraBe 16

70771 Leinfelden-Echterdingen
Germany

Tel. +49 711 7597-0

Fax +49 711 753316
info@euchner.de
www.euchner.com

EUCHNER

More than safety.
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