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Why does Pilz offer more?

Because the integrality of our busi-
ness activities is what sets us apart.
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Pilz is a solution supplier for all auto-
mation functions. Including standard
control functions. Pilz developments
protect man, machine and the environ-
ment. That's why all our experience
and knowledge goes into individual
products as well as consistently so-
phisticated system solutions.

» Sensor technology

» Control and communication
» Motion control

» Operating and monitoring

» Software

» Consulting

» Engineering

» Training

Appropriate services relating to indi-
vidual components and independent
generic services guarantee that our
customers obtain customised auto-
mation solutions, all from one source.

You can find more details about Pilz
and our products and services on
the Internet:

> www.pilz.com

Pilz is a family business that's clos-
er to its customers

Pilz has a tradition as a family-run
company stretching back over 50
years.

Real proximity to customers should be
evident in all areas, instilling confi-
dence through personal consultation,
total flexibility and reliable service.

We are your contact, guide and com-
petency leader en route to an optimum
automation solution.

Support
Technical help round the clock!

Technical support is available from
Pilz round the clock. This service is
provided free of charge beyond stand-
ard business hours.

You can reach our international hot-
line on:

b +49 711 3409-444

Exclusion of liability

Our technical catalogue has been
compiled with great care. It contains
information about our company and
our products. All statements are made
in accordance with the current status
of technology and to the best of our
knowledge and belief. While every ef-
fort has been made to ensure the infor-
mation provided is accurate, we
cannot accept liability for the accuracy
and entirety of the information provid-
ed, except in the case of gross negli-
gence. In particular, all information on
applicable standards, safety-related
classifications and time characteris-
tics should be viewed as provisional.
Information in this catalogue does not
have the legal quality of assurances or
assured properties. We are grateful for
any feedback on the contents of this
operating manual.

February 2007

All rights to this publication are re-
served by Pilz GmbH & Co. KG. We re-
serve the right to amend specifications
without prior notice. Copies may be
made for internal purposes. The
names of products, goods and tech-
nologies used in this manual are trade-
marks of the respective companies.
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PNOZsigma safety relays
Application Safety-related
characteristic data
© =
PL SIL
* * d 2
2 * d 3
* * * e 3
* * * e 3
2 * * e 3
* e 3
* e 3
Contact expander modules As base unit
Contact expander modules As base unit
Contact expander modules As base unit
Contact expander modules As base unit
Contact expander modules As base unit
@ Can be installed in this category
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PNOZsigma safety relays
Output contacts Housing width
in mm
safe not save

VDL

2

3 1

2

3 1

4 L 2

3 1

3 1

4 1

2

3 * 1

4 1

8 1
@ Can be installed in this category
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Units

PNOZsigma safety relays

Contents Page

PNOZsigma safety relays

E-STOP relays, safety gate monitors

up to Category 2, EN 954-1 PNOZ s1 1.2-2
PNOZ s2 1.2-10

up to Category 4, EN 954-1 PNOZ s3 1.2-18
PNOZ s4 1.2-26
PNOZ s5 1.2-35

Two-hand relays
Requirement class IlIC, EN 574 PNOZ s6 1.2-45
Requirement class llIA, EN 574 PNOZ s6.1 1.2-53

Contact expander modules

Instantaneous PNOZ s7 1.2-61
PNOZ s8 1.2-68
PNOZ s10 1.2-75
PNOZ s11 1.2-82

Safe timer relay/contact exander modules
Delay-on energisation, delay-on de-energi- PNOZ s9 1.2-89
sation, pulsing

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 2007-05
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s1

4

Safety relay for monitoring E-STOP
pushbuttons and safety gates.

Approvals

PNOZ s1

oy X

LISTED

Rl
0 ¢

.

Block diagram

Unit features

» Positive-guided relay outputs:

— 2 safety contacts (N/O), instanta-
neous

» 1 semiconductor output

» Connection options for:
— E-STOP pushbutton
— Safety gate limit switch
— Reset button

» A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module

» LED indicator for:
— Supply voltage
— Input status, channel 1
— Input status, channel 2
— Switch status, safety contacts
— Reset circuit
— Error

» Plug-in connection terminals (either
spring-loaded terminal or screw
terminal)

Unit description

The safety relay meets the require-
ments of EN 60947-5-1, EN 60204-1

and VDE 0113-1 and may be used in
applications with

» E-STOP pushbuttons

» Safety gates

Safety features

The relay meets the following safety

requirements:

» The circuit is redundant with built-in
self-monitoring.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» The correct opening and closing of
the safety function relays is tested
automatically in each on-off cycle.

» The unit has an electronic fuse.

A1 A2 13 23
-—T—T— ----------- —o—Oo—-—,
| =
| B [~ | Input
= SRS
| =
|
i Power
- o}
| Reset/

i Start

14 24

Interface
expansion
unit

i
|
|
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|
?
1
S
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

» Automatic start: Unit is active once
the input circuit has been closed.

» Manual reset: Unit is active once

the input circuit is closed and then

the reset circuit is closed.

Increase in the number of available

instantaneous safety contacts by

Function description

» Single-channel operation: no re-
dundancy in the input circuit, earth
faults in the reset and input circuit
are detected. 4

Timing diagram

connecting contact expander mod-
ules or external contactors/relays;
A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module.

Output safe

a b
POWER
Reset/Start I_l _I
Input r_l : I : L——

—ap-fp---4---4

Semi
1 :‘tz. :‘hz :‘tzi t1: :‘tz. 15 Eta'
Key
» Power: Supply voltage » Semi: Semiconductor outputY32 » b: Reset circuit closes before input
» Reset/start: Reset circuit S34 » @: Automatic reset circuit
» Input: Input circuits A1-A2 » @: Manual reset » ti: Switch-on delay
» Output safe: Safety contacts 13-14, » a: Input circuit closes before reset » t5: Delay-on de-energisation
23-24 circuit
Wiring
Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24 are safety
contacts.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

leax

R,/ km

max —

Rimax = max. overall cable resist-

ance (see technical details)
R /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

Preparing for operation

» Supply voltage

Supply voltage AC DC

AR—L-
e e a
» Input circuit
Input circuit Single-channel Dual-channel
E-STOP Fo————————— S1
without detection of shorts across con- : Al ¢¢ L+
tacts i :
! I
: I
o J
Safety gate a &
without detection of shorts across con- —
tacts Fo———————— [ 's1
| Al O——1—L+
! I
! I
! I
: I
I
o B _ _ _ N a
» Reset circuit
Reset circuit Reset circuit Feedback loop
Automatic reset FTTTTTT T T
L ; 1_ ¢ A K5 K6
S34

13 (23) O——L1

| K5
N
sas L 14_(2_41

Manual reset r S3
__________ s3 A1
-
K5 K6

13 (23) O—————— L1

|
|
| K5
| 14 (24) &—*» ] N
o— e __ 4 m
e e S f 4; a I

» Semiconductor output
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*Connect together the OV connections on all the external power supplies
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

> Key

S E-STOP pushbutton
S3 Reset button

Tl\ Switch operated

&] Gate open
@ Gate closed

INFORMATION

If a base unit and a contact expander
module from the PNOZsigma range
are connected via the connector, no
additional wiring is necessary.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-392-2007-05
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1.2-6

E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

Terminal configuration

Left: Front view with cover
Right: Front view without cover

=
<13 23
=< A1 S3

L S
pilz {
PNOZ s

Power
In1

In2
Out
Reset
Fault

A2 Y3
12k

X5 X

Installation Dimensions

Install base unit without contact ex-

pander module:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module:

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting

the units to the DIN rail. 98 (3.86") ———»
Installation in control cabinet < * 100 (3.94") >
» The safety relay should be installed

12,5 (0.69")

in a control cabinet with a protec-
tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

NOTICE This data sheet is only intended for use
during configuration. For installation

and operation, please refer to the op-

erating instructions supplied with the
unit.

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -15 %/+10 %
Power consumption at Ug DC 2.0wW
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 60.0 mA
Reset circuit DC: 24.0 V 20.0 mA
Feedback loop DC: 24.0 V 20.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 2
Category of output contacts in accordance with EN 954-1

Safety contacts (S) instantaneous: 2

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1

Imin: 0:02 A, I;10: 3.0 A
Pmax 720 VA

Imin: 0:02 A, Iyay: 3.0A
Prax 72W

Safety contacts: AC15 at 230 V lnax: 1.5A
Safety contacts: DC13 at 24 V (6 cycles/min) lnax: 1.5 A
Contact material AgSn0O2
External contact fuse protection (Ix = 1 kA) to EN 60947-5-1

Blow-out fuse, quick

Safety contacts: 4A
Blow-out fuse, slow

Safety contacts: 2A

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 2A
Semiconductor outputs (short circuit proof) 24.0V DC,20 mA
Max. overall cable resistance Rjpax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm

Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)
Safety contacts, instantaneous

67.90E-09 1/h

SIL claim limit (SIL CL)

Safety contacts, instantaneous 2
Performance level (PL)

Safety contacts, instantaneous d

Proof test interval in years 20
Times

Switch-on delay

with automatic reset typ. 100 ms
with automatic reset max. 150 ms
with automatic reset after power on typ. 100 ms
with automatic reset after power on max. 150 ms
with manual reset typ. 50 ms
with manual reset max. 60 ms

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s1

Times

Delay-on de-energisation

with E-STOP typ. 30 ms
with E-STOP max. 40 ms
with power failure typ. 30 ms
with power failure max. 40 ms
Recovery time at max. switching frequency 1/s

after E-STOP 100 ms
after power failure 100 ms
Supply interruption before de-energisation 10 ms
Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz
Amplitude 0.35 mm
Climatic suitability EN 60068-2-78
Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10 - 55 °C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) IP54
Housing 1P40
Terminals 1P20

Mechanical data
Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible 0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750101
2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve 0.25 - 1.00 mm?2, 24 - 16 AWG Order no.: 750101
without crimp connectors or with TWIN crimp connectors 0.20 - 1.50 mm2, 24 - 16 AWG Order no.: 750101
Torque setting with screw terminals 0.50 Nm Order no.: 750101

Max. cross section of external conductors with cage clamp termi- 0.20 - 2.50 mm?2, 24 - 12 AWG Order no.: 751101
nals/spring-loaded terminals: Flexible without crimp connectors

Cage clamp terminals/spring-loaded terminals: Terminal points 2 Order no.: 751101

per connection

Stripping length 9 mm Order no.: 751101

Dimensions

Height 100.0 mm Order no.: 751101
98.0 mm Order no.: 750101

Width 12.5 mm

Depth 120.0 mm

Weight 1059

The standards current on 2006-04 apply.

Conventional thermal current

lyy (A) at Ug DC

1 contact 3.00 A
2 contacts 3.00 A
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-392-2007-05
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s1

Order reference

Type Features Terminals Order no.

PNOZ s1 24 VDC With screw terminal 750 101

PNOZ s1 C 24 VDC With spring-loaded terminal 751 101
Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-392-2007-05
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s2

Safety relay for monitoring E-STOP
pushbuttons and safety gates.

Approvals
PNOZ s2
¢ @us <
LISTED

.

Blockschaltbild

Unit features

4

v

VvV vV vV vV Vv Ve vV

Positive-guided relay outputs:

— 3 safety contacts (N/O), instanta-
neous

— 1 auxiliary contact (N/C), instan-
taneous

Safe separation of safety contacts

from all other circuits

1 semiconductor output

Connection options for:

— E-STOP pushbutton

— Safety gate limit switch

— Reset button

A connector can be used to con-

nect 1 PNOZsigma contact ex-

pander module

Operating modes can be set via ro-

tary switch

LED indicator for:

Supply voltage

Input status, channel 1

Input status, channel 2

Switch status, safety contacts

Reset circuit

Error

Plug-in connection terminals (either

spring-loaded terminal or screw

terminal)

» See order reference for unit types
Unit description

The safety relay meets the require-
ments of EN 60947-5-1, EN 60204-1
and VDE 0113-1 and may be used in
applications with

» E-STOP pushbuttons

» Safety gates

Sicherheitseigenschaften

The relay meets the following safety

requirements:

» The circuit is redundant with built-in
self-monitoring.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» The correct opening and closing of
the safety function relays is tested
automatically in each on-off cycle.

» The unit has an electronic fuse.

13 23 33|41

I I '

Input : : l
' 85
' I E

| 1, |Eg

I [ -0

K2 |

Reset/ | '

Start | |

| .

| I

|

|

|

|

7

|

o—

|

i

]

S
K

|

-
| &
%)
Y

* Safe separation in accordance with EN 60947-1, 6 kV
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s2

is closed after the waiting period
has elapsed (see technical details).
Increase in the number of available
instantaneous safety contacts by
connecting contact expander mod-
ules or external contactors/relays;
A connector can be used to con-
nect 1 PNOZsigma contact ex-

Function description » Monitored reset with falling edge:
Unit is active once
— the input circuit is closed and »
then the reset circuit is closed
and opened again.
the reset circuit is closed and
then opened again once the in-

put circuit is closed.

» Single-channel operation: no re-
dundancy in the input circuit, earth
faults in the reset and input circuit
are detected. -

» Automatic start: Unit is active once
the input circuit has been closed.

Manual reset: Unit is active once
the input circuit is closed and then
the reset circuit is closed.

» Monitored reset with rising edge:

Unit is active once the input circuit
is closed and once the reset circuit

pander module.

Timing diagram

@ a @ b a @ b a @ b
Reset/Start |__| ‘ |__| | . |-
powerMnput || | [t | | | [ I s o EE N i -
Output safe : l_i_‘ ' i ' 1L : ' o ;" ' ' m
Outputaux._f o : : : 1‘| :‘l_ :! 3 R : ;Hr
Out semi ‘ i ; . | I_ . | L L l ‘ ; lj_
WoB b B R A L A R A R T IS o
Key
» Power: Supply voltage » @: Automatic reset » t4: Switch-on delay
> Reset/start: Reset circuit S34 > ©@: Manual reset » 15! Delay-on de-energisation
» Input: Input circuits A1-A2 » ®: Monitored reset with rising edge » t3: Waiting period
» Output safe: Safety contacts 13-14, » @: Monitored reset with fallingedge » t4: Waiting period reset circuit was
23-24, 33-34 » a: Input circuit closes before reset closed

» Output aux: Auxiliary contacts 41- circuit

42 » b: Reset circuit closes before input
» Out semi: Semiconductor output circuit
Wiring
Please note: » Sufficient fuse protection must be
» Information given in the “Technical provided on all output contacts with

details” must be followed.

Outputs 13-14, 23-24, 33-34 are
safety contacts, output 41-42 is an
auxiliary contact (e.g. for display).
To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

Calculation of the max. cable runs
Imax in the input circuit:

leax

R,/ km

max ~

Rimax = max. overall cable resist-
ance (see technical details)
R, /km = cable resistance/km

Use copper wire that can withstand
60/75 °C.

capacitive and inductive loads.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-393-2007-05
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E-STOP relays, safety gate monitors
up to Category 2, EN 954-1
PNOZ s2
Preparing for operation
» Supply voltage
Supply voltage AC DC
r—————————-- S1
1 Al L+
! I
! I
: I
I AR—L-
e e a
» Input circuit
Input circuit Single-channel Dual-channel
E-STOP Fo————————— S1
without detection of shorts across con- I A1l ¢¢ L+
tacts : :
i |
o J
Safety gate a &
without detection of shorts across con- —
tacts Fo———————— [ 's1
i A1 O——1— L+
! I
! I
! I
: I
I
o B _ _ _ N a
» Reset circuit/feedback loop
Reset circuit/feedback loop Reset circuit Feedback loop
Automatic reset FTTTTTT T T
P I-; 1__ : A1 K5 K6
: 0 | S34
| [ | 13 (23,33) O————— L1
l ! [ 14 (24,39 O—— SN
: S34 - - i
Manual/monitored reset Fo————————— s3
T A ¢_L il i ATY™6 Ke
A1 |
: | [ S34
: I | 13 (23,33) o—K5 L1
I
I | I 14 (24,34) O—— | N
o— e o~ a
I s94¢
» Semiconductor output
r———"~>"""7>"""~>""7™"7"7"7 *
! I
| Y320——— PLC Input
i |
o J
*Connect together the OV connections on all the external power supplies
1912 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-393-2007-05
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s2

> Key

S E-STOP pushbutton
S3 Reset button

&] Gate open
@ Gate closed

INFORMATION

If a base unit and a contact expander
module from the PNOZsigma range
are connected via the connector, no
additional wiring is necessary.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-393-2007-05 1.9-13
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s2

Installation

Install base unit without contact ex-

pander module:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module:

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The safety relay should be installed
in a control cabinet with a protec-
tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

Terminal configuration

Links: Front view with cover
Right: Front view without cover

B 23 3
b= Al S34L 4T
i H

\PNOZ 52 ‘

Powern

Int

In2

Out

Reset

Fault
|[>: A7 Y32 42
2 124 3L

Dimensions

*with spring-loaded terminals

¢ 98 (3.86") ———» 175

. . 0.69"
<«——*100(3,94") ——»
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s2

Notice

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Service life graph
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Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -15 %/+10 %
Power consumption at Ug DC 20w
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 75.0 mA
Reset circuit DC: 24.0 V 7.0 mA
Feedback loop DC: 24.0 V 7.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 3
Auxiliary contacts (N/C): 1
Category of output contacts in accordance with EN 954-1, prEN

ISO 13849-1

Safety contacts (S) instantaneous: 2

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Auxiliary contacts: AC15 at 230 V
Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Iin: 0.01 A, | 55: 8.0 A
Pmax: 2000 VA
Inin: 0.01 A, Iax:
Pmax: 200 W

Inin: 0.01 A, I o5:
Pmax: 2000 VA
Imin: 0.01 A, lax:
Pmax: 200 W

8.0A
80A
8.0A
Imax: 6.0 A
Imax: 5.0 A
Imax: 6.0 A
Imax: 5:0 A

m

Contact material

AgCuNi + 0.2 um Au

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 2, EN 954-1
PNOZ s2

Electrical data
External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 10A

Auxiliary contacts: 10A

Blow-out fuse, slow

Safety contacts: 6A

Auxiliary contacts: 6A

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 6A

Auxiliary contacts: 6A
Semiconductor outputs (short circuit proof) 24.0V DC,20 mA

Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.50E-09 1/h
SIL claim limit (SIL CL)
Safety contacts, instantaneous 3
Performance level (PL)
Safety contacts, instantaneous d
Proof test interval in years 20
Times
Switch-on delay
with automatic reset typ. 75 ms
with automatic reset max. 250 ms
with automatic reset after power on typ. 75 ms
with automatic reset after power on max. 250 ms
with manual reset typ. 75 ms
with manual reset max. 250 ms
on monitored reset with rising edge typ. 75 ms
on monitored reset with rising edge max. 250 ms
on monitored reset with falling edge typ. 55 ms
on monitored reset with falling edge max. 70 ms
Delay-on de-energisation
with E-STOP typ. 50 ms
with E-STOP max. 70 ms
with power failure typ. 50 ms
with power failure max. 70 ms
Recovery time at max. switching frequency 1/s
after E-STOP 100 ms
after power failure 100 ms
Waiting period with a monitored reset
with rising edge 100 ms
with falling edge 110 ms
Min. start pulse duration with a monitored reset
with rising edge 100 ms
with falling edge 100 ms
Supply interruption before de-energisation 10 ms
Environmental data
EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6
Frequency 10 - 55 Hz
Amplitude 0.35 mm
Climatic suitability EN 60068-2-78
Airgap creepage in accordance with EN 60947-1
Pollution degree 2
Pilz GmbH & Co. KG, Sichere Automation, FeIix—WankeI-StraBg 2,.73760 Ostfi'ldern, Germany NSG-D-2-393-2007-05
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



E-STOP relays, safety gate monitors

up to Category 2, EN 954-1

PNOZ s2

Environmental data

Rated insulation voltage 250V

Rated impulse withstand voltage 6.0 kV

Ambient temperature -10 - 55 °C

Storage temperature -40 - 85 °C

Protection type

Mounting (e.g. cabinet) IP54

Housing 1P40

Terminals 1P20

Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible 0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750102
2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve 0.25 - 1.00 mm2, 24 - 16 AWG Order no.: 750102
without crimp connectors or with TWIN crimp connectors 0.20 - 1.50 mm?2, 24 - 16 AWG Order no.: 750102
Torque setting with screw terminals 0.50 Nm Order no.: 750102

Max. cross section of external conductors with cage clamp termi- 0.20 - 2.50 mm2 , 24 - 12 AWG Order no.: 751102

nals/spring-loaded terminals: Flexible without crimp connectors

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751102

9 mm Order no.: 751102

Dimensions

Height 102.0 mm Order no.: 751102
96.0 mm Order no.: 750102

Width 17.5 mm

Depth 120.0 mm

Weight 1709

The standards current on 2006-04 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 8.00 A
2 contacts 6.00 A
3 contacts 5.00 A

Order reference

Type Features Terminals Order no.
PNOZ s2 24 VDC With screw terminal 750 102
PNOZ s2 C 24 VDC With spring-loaded terminal 751 102

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

Safety relay for monitoring E-STOP
pushbuttons, safety gates and light
barriers.

Approvals

PNOZ s3

@

LISTED

Block diagram

Unit features

» Positive-guided relay outputs:

— 2 safety contacts (N/O), instanta-
neous

» 1 semiconductor output

» Connection options for:

E-STOP pushbutton

Safety gate limit switch

Reset button
— Light barriersPSEN

» A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module

» Operating modes can be set via ro-
tary switch

» LED indicator for:
— Supply voltagelnput status,

channel 1

— Input status, channel 2
— Switch status channel 1/2
- Reset circuit
— Error

» Plug-in connection terminals (either
cage clamp terminal or screw termi-
nal)

Unit description

The safety relay meets the require-
ments of EN 60947-5-1, EN 60204-1
and VDE 0113-1 and may be used in
applications with

» E-STOP pushbuttons

» Safety gates

» Light barriers

Safety features

The relay meets the following safety

requirements:

» The circuit is redundant with built-in
self-monitoring.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» The correct opening and closing of
the safety function relays is tested
automatically in each on-off cycle.

» The unit has an electronic fuse.

—

A1 A2

S I S 6 S O O

S11 S12 S21 S22 13 23

Input Input

K1

=

Power

X
T

K2

Interface

unit

—=-—-—| expansion
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

Function description

» Single-channel operation: no re-
dundancy in the input circuit, earth
faults in the reset circuit and input
circuit are detected.

» Dual-channel operation without de-
tection of shorts across contacts:
redundant input circuit, detects
— earth faults in the reset and input

circuit,

— short circuits in the input circuit
and, with a monitored reset, in
the reset circuit too.

» Dual-channel operation with detec-
tion of shorts across contacts: re-
dundant input circuit, detects
— earth faults in the reset and input

Timing diagram

circuit,

— short circuits in the input circuit
and, with a monitored reset, in
the reset circuit too,

— shorts between contacts in the
input circuit.

» Automatic reset: Unit is active once
the input circuit has been closed.

» Manual reset: Unit is active once
the input circuit is closed and then
the reset circuit is closed.

» Monitored reset with falling edge:

Unit is active once

— the input circuit is closed and
then the reset circuit is closed
and opened again.

— the reset circuit is closed and
then opened again once the in-

put circuit is closed.

» Monitored reset with rising edge:
Unit is active once the input circuit
is closed and once the reset circuit
is closed after the waiting period
has elapsed (see technical details).

» Reset with start-up test: The unit
checks whether safety gates that
are closed are opened and then
closed again when supply voltage
is applied.

» Increase in the number of available
instantaneous safety contacts by
connecting contact expander mod-
ules or external contactors/relays;
A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module.

O, . ® A . @© 1 . ® )
POWER
Reset/Start l—l _| |_| [ ] '
S N O e O B e T s O e B I
Output safe : —,_, ' [ 1l ; L l_-| [—*L
Outsemi L] il ] L l_j ] [_L
HoHH M Mook W [ ek w o M [ oW bW
Key

» Power: Supply voltage

» Reset/start: Reset circuit S12-S34

» Input: Input circuits S11-S12,S 21-
S22

» Output safe: Safety contacts 13-14,
23-24

» Out semi: Semiconductor output

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24 are safety
contacts.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

> @©: Automatic reset

» @: Manual reset

»  ®: Monitored reset with rising edge

> @: Monitored reset with falling edge

» a: Input circuit closes before reset
circuit

leax

| o=
max " R /km

Rimax = max. overall cable resist-
ance (see technical details)
R /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

» b: Reset circuit closes before input
circuit

» t;: Switch-on delay

» t,: Delay-on de-energisation

» t3: Waiting period

» t4: Waiting period reset circuit was
closed

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

Preparing for operation

» Supply voltage

Supply voltage

AC

» Input circuit

Input circuit Single-channel Dual-channel
E-STOP Fo————————— S1 o - - Y _ s1
without detection of shorts across con- : S11 : S11
tacts | S12 | :
| 22 C : $12C
: | : s20—mMm
E-STOP Fo—————————
with detection of shorts across contacts : S11
| S21
| 522 C
: s120—mMmM7M
Safety gate ~a a &
without detection of shorts across con-
@]
tacts [—= . T'
[ — Gl — 1 S1 Fm———————— = |
I s I s11
: s12 ! : ST s2
I
| 522 C | $120———
. S 1 ! s22
Safety gate a &
with detection of shorts across contacts 5
@) :> -l-
T =y '
l
S1
| s12 s2
| s21
: S22
Light barrier or safety switch with detection r
of shorts across contacts via ESPE :
I
I
I
I
/ I
Connect together the OV connections on all
the external power supplies

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

» Reset circuit/feedback loop

Reset circuit/feedback loop

Reset circuit

Feedback loop

Automatic reset

K6
S34 KS

13(23) O——— L1

Manual/monitored reset

saq KB _K6
13 (23) O—K5 L1
14 (24) O—— | N

» Semiconductor output

Connect together the 0V connections on all the external power supplies

> Key

S1/S2  E-STOP/safety gate switch
S3 Reset button

Tr Switch operated

E Gate open
@ Gate closed

INFORMATION

If a base unit and a contact expander

module from the PNOZsigma range

are connected via the connector, no

additional wiring is necessary.
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s3

Terminal configuration

=
<A 1323
fSWg S22 S3
pilz

PNOZ 53

@

Power
Int

In2
Out
Reset
Fault

[2S11 S21 Y3
=3 i C—yy

|

Installation Dimensions

Install base unit without contact ex- *with spring-loaded terminals

pander module:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module:

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet «—98(386") — b s

» The safety relay should be installed < * 100 (3.94") > 239»
in a control cabinet with a protec-
tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

— ] U=

«—— 120 (4.72")

1.9.99 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-394-2007-05
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

Notice

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Service life graph
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Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -15 %/+10 %
Power consumption at Ug DC 25W
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 50.0 mA
Reset circuit DC: 24.0 V 50.0 mA
Feedback loop DC: 24.0 V 50.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 2
Category of output contacts in accordance with EN 954-1, prEN

1SO 13849.1

Safety contacts (S) instantaneous: 4

Utilisation category in accordance with EN 60947-4-1

Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Imin: 0.01 A, I 0: 8.0 A

Prax. 2000 VA

Imin: 0.01 A, I a: 8.0A

Pmax. 200 W

Utilisation category in accordance with EN 60947-5-1

Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Imax: 6.0 A
Imax: 5-0 A

Contact material

AgCuNi + 0.2 um Au

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1

Blow-out fuse, quick

Safety contacts: 10A

Blow-out fuse, slow

Safety contacts: 6A

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 6A
Semiconductor outputs (short circuit proof) 24.0V DC,20 mA
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s3

Electrical data

Max. overall cable resistance Rjyax
input circuits, reset circuits

single-channel at Ug DC 30 Ohm
dual-channel without detect. of shorts across contacts at Ug DC 60 Ohm
dual-channel with detect. of shorts across contacts at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e

Proof test interval in years 20
Times

Switch-on delay

with automatic reset typ. 170 ms
with automatic reset max. 300 ms
with automatic reset after power on typ. 350 ms
with automatic reset after power on max. 600 ms
with manual reset typ. 40 ms
on monitored reset with rising edge typ. 35 ms
on monitored reset with rising edge max. 50 ms
on monitored reset with falling edge typ. 55 ms
on monitored reset with falling edge max. 70 ms
Delay-on de-energisation

with E-STOP typ. 10 ms
with E-STOP max. 20 ms
with power failure typ. 40 ms
with power failure max. 60 ms
Recovery time at max. switching frequency 1/s

after E-STOP 50 ms
after power failure 100 ms
Waiting period with a monitored reset

with rising edge 120 ms
with falling edge 250 ms
Min. start pulse duration with a monitored reset

with rising edge 30 ms
with falling edge 100 ms
Simultaneity, channel 1 and 2 oo
Supply interruption before de-energisation 20 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10-55°C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s3

Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible 0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750103
2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve 0.25 - 1.00 mm?2, 24 - 16 AWG Order no.: 750103
without crimp connectors or with TWIN crimp connectors 0.20 - 1.50 mm?2, 24 - 16 AWG Order no.: 750103
Torque setting with screw terminals 0.50 Nm Order no.: 750103

Max. cross section of external conductors with cage clamp termi- 0.20 - 2.50 mm2 , 24 - 12 AWG Order no.: 751103

nals/spring-loaded terminals: Flexible without crimp connectors

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751103

9 mm Order no.: 751103

Dimensions

Height 102.0 mm Order no.: 751103
96.0 mm Order no.: 750103

Width 17.5 mm

Depth 120.0 mm

Weight 140 9

The standards current on 2006-04 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 8.00 A

2 contacts 6.00 A

Order reference

Type Features Terminals Order no.
PNOZ s3 24 \VV\DC With screw terminals 750 103
PNOZ s3 C 24 VDC With spring-loaded terminals 751 103
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Safety relay for monitoring E-STOP
pushbuttons, safety gates and light
barriers.

Approvals

PNOZ s4

@ R

LISTED

O *
.

Block diagram

Unit features

» Positive-guided relay outputs:

— 3 safety contacts (N/O), instanta-
neous
— 1 auxiliary contact (N/C), instan-
taneous

» 1 semiconductor output

» Connection options for:

E-STOP pushbutton

Safety gate limit switch

Reset button
— Light barriers
- PSEN

» A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module

» Operating modes can be set via ro-
tary switch

» LED indicator for:
— Supply voltage
— Input status, channel 1
— Input status, channel 2
— Switch status, safety contacts
— Reset circuit
- Error

» Plug-in connection terminals (either
spring-loaded terminal or screw
terminal)

Unit description

The safety relay meets the require-
ments of EN 60947-5-1, EN 60204-1
and VDE 0113-1 and may be used in
applications with

» E-STOP pushbuttons

» Safety gates

» Light barriers

Safety features

The relay meets the following safety

requirements:

» The circuit is redundant with built-in
self-monitoring.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» The correct opening and closing of
the safety function relays is tested
automatically in each on-off cycle.

» The unit has an electronic fuse.

A1 A2 S11 S12 S21 S22 13 23 33 41
[ 0 0 0 AN A 0 e
i (’“)*/ Input Input
K= AR
|| = [
! Power |
| PR
H Reset/
| Start
—_— J)———J>——o—o—o-o——
S34 Y32 14 24 34 42

Interface
unit

!—-—-— expansion

* only when Ug = 48 — 240 VAC/DC
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Function description

» Single-channel operation: no re-
dundancy in the input circuit, earth
faults in the reset and input circuit
are detected.

» Dual-channel operation without de-
tection of shorts across contacts:
redundant input circuit, detects
— earth faults in the reset and input

circuit,

— short circuits in the input circuit
and, with a monitored reset, in
the reset circuit too.

» Dual-channel operation with detec-
tion of shorts across contacts: re-
dundant input circuit, detects
— earth faults in the reset and input

Timing diagram

circuit,

— short circuits in the input circuit
and, with a monitored reset, in
the reset circuit too,

— shorts between contacts in the
input circuit.

» Automatic start: Unit is active once
the input circuit has been closed.

» Manual reset: Unit is active once
the input circuit is closed and then
the reset circuit is closed.

» Monitored reset with falling edge:

Unit is active once

— the input circuit is closed and
then the reset circuit is closed
and opened again.

— the reset circuit is closed and
then opened again once the in-

put circuit is closed.

» Monitored reset with rising edge:
Unit is active once the input circuit
is closed and once the reset circuit
is closed after the waiting period
has elapsed (see technical details).

» Reset with start-up test: The unit
checks whether safety gates that
are closed are opened and then
closed again when supply voltage
is applied.

» Increase in the number of available
instantaneous safety contacts by
connecting contact expander mod-
ules or external contactors/relays;
A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module.

@ a @ b a @ b a @ b
POWER
Reset/Start l_l _l l_l _l L _l .

Input ‘ ‘ i} | | L | | [ EEE L
Output safe _ﬁ : | | |_ l_-| : '——I [_‘—I_
ousman LT Timmex Y s Tt T 33 M e B

ousens [ 1] ] ¥y B s INE sl
ok Kb W W R el oM W | KT R W
Key

» Power: Supply voltage

» Reset/start: Reset circuit S34

» Input: Input circuits S11-S12, S21-
S22

» Output safe: Safety contacts 13-14,
23-24, 33-34

» Output aux: Auxiliary contacts 41-
42

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24, 33-34 are
safety contacts, output 41-42 is an
auxiliary contact (e.g. for display).

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

» Out semi: Semiconductor output
Out semi: Semiconductor output
®: Automatic reset

@: Manual reset

®: Monitored reset with rising edge
@: Monitored reset with falling edge
a: Input circuit closes before reset
circuit

v v vvwv

| _ leax
MR,/ km

Rimax = max. overall cable resist-
ance (see technical details)
R, /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

» b: Reset circuit closes before input
circuit

» t;: Switch-on delay

» t,: Delay-on de-energisation

» t3: Waiting period

» t4: Waiting period reset circuit was
closed
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Preparing for operation

» Supply voltage

of shorts across contacts via ESPE

Supply voltage AC DC
Y Y — r
R
| , | AMO— L+
I | ! I
| ' : |
A2 O—————N . !
- ! i A2 O————L-
T I :
» Input circuit
Input circuit Single-channel Dual-channel
E-STOP Fo————————— s1 P S S
without detection of shorts across con- : S11 : S11
tacts | S12 | :
| s22 C | $12C
: I : s20——m—
E-STOP m————————— s1
with detection of shorts across contacts : S11
| S21
| 522
: s120———
Safety gate ~a a
without detection of shorts across con- T
tacts i __'
1
r——— = ———— 1 S1 F————————— = |
| sn | st o
[ s12 | ! 82
I
| s22 € | s12 O———
L 1 ! S22
Safety gate a
with detection of shorts across contacts P
@) j 1
A o '
l
S1
| s12 s2
| $21C
: S22
Light barrier or safety switch with detection r

Connect together the OV connections on all
the external power supplies
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

» Reset circuit/feedback loop

Reset circuit/feedback loop

Reset circuit

Feedback loop

Automatic reset

C—— - ___
s12
K6
sas 058
13 (23,33) 0——— L1

Manual/monitored reset

» Semiconductor output

Connect together the 0V connections on all the external power supplies

> Key

S1/S2  E-STOP/safety gate switch
S3 Reset button

/H\ Switch operated

&] Gate open
@ Gate closed

INFORMATION

If a base unit and a contact expander

module from the PNOZsigma range

are connected via the connector, no

additional wiring is necessary.
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Installation

Install base unit without contact ex-

pander module:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module:

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The safety relay should be installed
in a control cabinet with a protec-
tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unitis mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

Terminal configuration

—=

Al 1373 33

pilz

PNOZ sl

[0}

< 512522 S3k 11

Power
Int

In2
Out
Reset
Fault

TS0

[2 ST 521 Y32 AZE
2 A2 1k 2L 3k
— =]
Dimensions
*with spring-loaded terminals
7 | E—

«—— 120 (4.72")

[ ¢—98(3.86") ————»

<4+—*100(3,94") ——»

22,5
(0.88")

<
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Notice

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Service life graph

Ug 24 VDC

=<
< <
<0 10
o%
-~ L=<
L 2T
- © o E
g w c o
Lt 208
23 253
52’2235 DC1:24V
SETEns 'EDCT324V
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223 c35aa
20880
85585
C = = =
EESLLEE
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» GB Cyclesx103 » 1  Numero dei cicli di commutazione x 103
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Ug 48-240 VAC/DC
23 1w —— 1 1 e
L . | .
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-~ L£« " ‘
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T 825 —cmavi
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S£ELE9T 1
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»D Sch:-xltspielzahlx103 »E Numero de ciclos x 103
» GB Cycles x 108 » Numero dei cicli di commutazione x 10%

»F Nombre de mancevres x 103 » NL Aantal schakelingen x 103

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Supply voltage Ug AC/DC 48 - 240V
Voltage tolerance -15 %/+10 %

Power consumption at Ug AC

5.0 VA Order no.: 750134, 751134

Power consumption at Ug DC

25W

Frequency range AC

50 - 60 Hz

Residual ripple DC

20 %, 160 %

Voltage and current at

Input circuit DC: 24.0 V 50.0 mA
Reset circuit DC: 24.0 V 50.0 mA
Feedback loop DC: 24.0 V 50.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 3
Auxiliary contacts (N/C): 1
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s4

Electrical data

Category of output contacts in accordance with EN 954-1, prEN
1ISO 13849.1
Safety contacts (S) instantaneous:

4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)
Auxiliary contacts: AC15 at 230 V

Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Imin: 0.01 A, I;1.2: 6.0 A Order no.: 750134, 751134
8.0 A Order no.: 750104, 751104

Pmax: 1500 VA Order no.: 750134, 751134
2000 VA Order no.: 750104, 751104

Imin: 0.01 A, o

Pmax: 150 W Order no.: 750134, 751134

6.0 A Order no.: 750134, 751134
8.0 A Order no.: 750104, 751104

200 W Order no.: 750104, 751104
Imin: 0.01 A, Ia.: 6.0 A Order no.: 750134, 751134
8.0 A Order no.: 750104, 751104

Pmax: 1500 VA Order no.: 750134, 751134
2000 VA Order no.: 750104, 751104

Imin: 0.01 A, Ia.: 6.0 A Order no.: 750134, 751134
8.0 A Order no.: 750104, 751104

Pmax: 150 W Order no.: 750134, 751134

200 W Order no.: 750104, 751104

Inax: 3.0 A Order no.: 750134, 751134

6.0 A Order no.: 750104, 751104

lnax: 4.0 A Order no.: 750134, 751134

5.0 A Order no.: 750104, 751104

Inax: 3.0 A Order no.: 750134, 751134

6.0 A Order no.: 750104, 751104

Inax: 4.0 A Order no.: 750134, 751134

5.0 A Order no.: 750104, 751104

Contact material

AgCuNi + 0.2 pm Au

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick
Safety contacts:

Auxiliary contacts:

Blow-out fuse, slow

10 A Order no.: 750104, 751104
6 A Order no.: 750134, 751134
10 A Order no.: 750104, 751104
6 A Order no.: 750134, 751134

Safety contacts: 4 A Order no.: 750134, 751134
6 A Order no.: 750104, 751104

Auxiliary contacts: 4 A Order no.: 750134, 751134
6 A Order no.: 750104, 751104

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 4 A Order no.: 750134, 751134
6 A Order no.: 750104, 751104

Auxiliary contacts: 4 A Order no.: 750134, 751134
6 A Order no.: 750104, 751104

Semiconductor outputs (short circuit proof) 24.0VDC,20 mA

Max. overall cable resistance Rjpax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm

single-channel at Ug AC
dual-channel without detect. of shorts across contacts at Ug DC

dual-channel without detect. of shorts across contacts at Ug AC
dual-channel with detect. of shorts across contacts at Ug DC
dual-channel with detect. of shorts across contacts at Ug AC

30 Ohm Order no.

30 Ohm
30 Ohm Order no.

1 750134, 751134
30 Ohm Order no.:
60 Ohm Order no.:
30 Ohm Order no.:

750134, 751134
750104, 751104
750134, 751134

1 750134, 751134
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s4

Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e

Proof test interval in years 20
Times

Switch-on delay

with automatic reset typ. 170 ms
with automatic reset max. 300 ms
with automatic reset after power on typ. 350 ms
with automatic reset after power on max. 600 ms
with manual reset typ. 40 ms
on monitored reset with rising edge typ. 35 ms
on monitored reset with rising edge max. 50 ms
on monitored reset with falling edge typ. 55 ms
on monitored reset with falling edge max. 70 ms
Delay-on de-energisation

with E-STOP typ. 10 ms
with E-STOP max. 20 ms
with power failure typ. 40 ms
with power failure max. 60 ms
Recovery time at max. switching frequency 1/s

after E-STOP 50 ms
after power failure 100 ms
Waiting period with a monitored reset

with rising edge 120 ms

with falling edge

150 ms Order no.: 750134, 751134
250 ms Order no.: 750104, 751104

Min. start pulse duration with a monitored reset

with rising edge 30 ms
with falling edge 100 ms
Simultaneity, channel 1 and 2 oo
Supply interruption before de-energisation 20 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10-55°C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC
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1.2-34

E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s4

Mechanical data

Max. cross section of external conductors with screw terminals

1 core flexible

2 core, same cross section, flexible:
with crimp connectors, without insulating sleeve
without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.:

0.25 - 1.00 mm2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.

750104, 750134

750104, 750134

: 750104, 750134

Torque setting with screw terminals

0.50 Nm Order no.: 750104, 750134

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm2, 24 - 12 AWG Order no.: 751104, 751134

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751104, 751134

9 mm Order no.: 751104, 751134

Dimensions

Height 102.0 mm Order no.: 751104, 751134
96.0 mm Order no.: 750104, 750134

Width 22.5 mm

Depth 120.0 mm

Weight 190 g Order no.: 750104, 751104

210 g Order no.: 750134, 751134

The standards current on 2006-04 apply.

Conventional thermal current

Number of contacts

Ith (A) at UB DC

Ith (A) at UB AC

1 6.00 A Order no.: 750134, 751134 6.00 A Order no.: 750134, 751134
8.00 A Order no.: 750104, 751104

2 6.00 A 6.00 A Order no.: 750134, 751134

3 4.50 A Order no.: 750134, 751134 4.50 A Order no.: 750134, 751134
5.00 A Order no.: 750104, 751104

Order reference

Type Features Terminals Order no.
PNOZ s4 24 VDC With screw terminals 750 104
PNOZ s4 C 24 VDC With spring-loaded terminals 751 104
PNOZ s4 48 - 240 VAC/DC With screw terminals 750 134
PNOZ s4 C 48 — 240 VAC/DC With spring-loaded terminals 751 134
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s5

Safety relay for monitoring E-STOP
pushbuttons, safety gates and light
barriers.

Approvals

Unit features

4

Positive-guided relay outputs:

— 2 safety contacts (N/O), instanta-
neous

— 2 safety contacts (N/O), delay-on
de-energisation

1 semiconductor output

Connection options for:

E-STOP pushbutton

Safety gate limit switch

Reset button

— Light barriers

- PSEN

A connector can be used to con-

nect 1 PNOZsigma contact ex-

pander module

Delay-on de-energisation selecta-

ble

» Plug-in connection terminals (either
spring-loaded terminal or screw
terminal)

» See order reference for unit types

Unit description

The safety relay meets the require-
ments of EN 60947-5-1, EN 60204-1
and VDE 0113-1 and may be used in
applications with

» E-STOP pushbuttons

» Safety gates

» Light barriers

Safety features

The relay meets the following safety
requirements:

PNOZ s5 » Operating modes and delay times » Thecircuit is redundant with built-in
can be selected via rotary switches self-monitoring.
» LED indicator for: » The safety function remains effec-
2 — Supply voltage tive in the case of a component fail-
— Input status, channel 1 ure.
— Input status, channel 2 » The correct opening and closing of
4 — Switch status channel 1/2 the safety function relays is tested
— Reset circuit automatically in each on-off cycle.
— Error » The unit has an electronic fuse.
L 2
Block diagram
A1 A2 S11 S12 S21 S22 13 23 37 47
T S 0 0 A S O O I
| ’“)* Input Input |
. _ K3}--4---1 .
K= e
= SR 88
| tcc
. - £8°
| Reset/ K2 \:\ |
i Start |
]

i

!

|

I

T

i

T

i

|

b

}

(\r
T

S12 S34 Y32

* only when Ug = 48 — 240 VAC/DC
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1.2-36

E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s5

Function description circuit,

— short circuits in the input circuit 4
» Single-channel operation: no re- and, with a monitored reset, in
dundancy in the input circuit, earth the reset circuit too,
faults in the reset and input circuit — shorts between contacts in the
are detected. input circuit.
» Dual-channel operation without de- » Automatic start: Unit is active once »
tection of shorts across contacts: the input circuit has been closed.
redundant input circuit, detects » Manual reset: Unit is active once
— earth faults in the reset and input the input circuit is closed and then
circuit, the reset circuit is closed.

— short circuits in the input circuit ~ » Monitored reset with falling edge: >
and, with a monitored reset, in Unit is active once
the reset circuit too. — the input circuit is closed and

» Dual-channel operation with detec- then the reset circuit is closed
tion of shorts across contacts: re- and opened again.
dundant input circuit, detects — the reset circuit is closed and
— earth faults in the reset and input then opened again once the in-

Timing diagram

put circuit is closed.
Monitored reset with rising edge:
Unit is active once the input circuit
is closed and once the reset circuit
is closed after the waiting period
has elapsed (see technical details).
Reset with start-up test: The unit
checks whether safety gates that
are closed are opened and then
closed again when supply voltage
is applied.
Increase in the number of available
instantaneous safety contacts by
connecting contact expander mod-
ules or external contactors/relays;
A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module.

@ a @ b
POWER
Reset/Start [ I L
Input . l_'_!_?_l . : : —L J. I.—%
outputsafe || 1] ([ 1] o
Output safe del. : : : LEJ : : |‘= ; | : : I : : : L
Output semi : l E :: i E : : E ; : I E IL;_
a @ b a @ b @
POWER
Reset/Start [ I L | l—Iﬁﬁ _L ——r . —
(e A I I v N o 5 A
Output safe : :I_'—l : : i : : |_'—| Em : : : '_I—l : :J_
Output safe del. : EI_?:_l :: : ; ; :: | ; _::—L E E E _E:_i—l E |_
Output semi :I E :E I::ﬁ EI :I_ELE_ :;;l_ii;: ;i_

Key
» Power: Supply voltage » ©: Automatic reset 4
» Reset/start: Reset circuit S12-S34 > @: Manual reset
» Input: Input circuits S11-S12, S21-  » ®: Monitored reset with rising edge
> @:M
»

4
S22 onitored reset with falling edge »
» Output safe: Safety contacts 13-14, ®: Reset with start-up test >
23-24 » a: Input circuit closes before reset 4
» Out semi: Semiconductor output circuit

b: Reset circuit closes before input
circuit

t4: Switch-on delay

to: Delay-on de-energisation

t3: Waiting period

t4: Waiting period reset circuit was
closed
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s5

> t5: Delay time > tg: Minimum time safety gates open

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24 are instanta-
neous safety contacts, outputs 37-
38, 47-48 are delay-on de-energi-
sation safety contacts.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

R
max = R,/ km

Imax

Rimax = max. overall cable resist-
ance (see technical details)
R,/ km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

» With Ug 48 -240 VAC/DC: Connect
S21 to the protective earth system
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s5

Preparing for operation

» Supply voltage

of shorts across contacts via ESPE

Supply voltage AC DC
Y Y — r
R
| , | AMO— L+
I | ! I
| ' : |
A2 O—————N . !
- ! i A2 O————L-
T I :
» Input circuit
Input circuit Single-channel Dual-channel
E-STOP Fo————————— s1 P S S
without detection of shorts across con- : S11 : S11
tacts | S12 | :
| s22 C | $12C
: I : s20——m—
E-STOP m————————— s1
with detection of shorts across contacts : S11
| S21
| 522
: s120———
Safety gate ~a a
without detection of shorts across con- T
tacts i __'
1
r——— = ———— 1 S1 F————————— = |
| sn | st o
[ s12 | ! 82
I
| s22 € | s12 O———
L 1 ! S22
Safety gate a
with detection of shorts across contacts P
@) j 1
A o '
l
S1
| s12 s2
| $21C
: S22
Light barrier or safety switch with detection r

Connect together the OV connections on all
the external power supplies
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s5

» Reset circuit/feedback loop

Reset circuit/feedback loop

Reset circuit

Feedback loop

Automatic reset

K6
S34 KS

13(23) O——— L1

Manual/monitored reset

__________ S3
r |
: s12 | : S34 Q&r@
: | | 13(23) O—— —— L1
|
| ! [ 14 (24) O—— | N
[ M
I 594 o————
» Semiconductor output
Ug 24 VDC Ug 48 — 240 VAC/DC
r—————----7 *
i (P—I PLCI P
1 Y32 nput | |
i ! | Y32(—— PLC Input
| l
o ! ! s21 d|>— Gnd
Connect together the 0V connections on all the external power e a
supplies
> Key
S1/S2  E-STOP/safety gate switch

S3 Reset button

,H\ Switch operated

&] Gate open
@ Gate closed

INFORMATION

If a base unit and a contact expander
module from the PNOZsigma range
are connected via the connector, no
additional wiring is necessary.
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s5

Terminal configuration

= |
<A1 1323 37
*SWZ S22 S3k L.7_
pilz
PNOZ s5
©
Podetl
In1
InZ
Out
Reset
Fauli 7
52 S11S21 Y32 48
A2 1L 2L 38
— =
Installation Dimensions
Install base unit without contact ex- *with spring-loaded terminals
pander module:
7 =

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module: t

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet l«———98(3.86") ———»
» The safety relay should be installed < * 100 (3.94") »

in a control cabinet with a protec-

«—— 120 (4.72")

22,5
(0.88")

<

tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unitis mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern,

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

Germany

NSG-D-2-396-2007-05



E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s5

Notice

Service life graph

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Courant coupé (A)
»E Corriente nominal de servicio (A)

» GB Nominal operating current (A)
ld|

» D Nennbetriebstrom (A)

>F

Corrente di esercizio nominale (A)

»NL Nominale bedrijfsstroom (A)

»D Schaltspielzahl x 103
» GB Cyclesx103 >
»F Nombre de mancevres x 103 » NL Aantal schakelingen x 108

10 —
AC15: 230 V
\
N
DC1:24V
1
DC13:24V
AC1:230V
0.1
10 100 1000 10000

»E Nuamero de ciclos x 10%
Numero dei cicli di commutazione x 103

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Supply voltage Ug AC/DC 48 - 240V
Voltage tolerance -15 %/+10 %

Power consumption at Ug AC

8.0 VA Order no.: 750135, 751135

Power consumption at Ug DC

4.0W

Frequency range AC

50 - 60 Hz

Residual ripple DC

20 %, 160 %

Voltage and current at

Input circuit DC: 24.0 V 40.0 mA
Reset circuit DC: 24.0 V 40.0 mA
Feedback loop DC: 24.0 V 40.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 2

Safety contacts (N/O), delayed: 2
Category of output contacts in accordance with EN 954-1,

prEN I1SO 13849.1

Safety contacts (S) instantaneous: 4

Delay time <30 s 4

Delay time >30 s 4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V
Safety contacts, delayed: AC1 at 240 V

Safety contacts, delayed: DC1 at 24 V

lmin: 0.01 A | I a4: 6.0 A
Prax: 1500 VA

Imin: 0.01 A, |2 6.0 A
Pmax: 150 W

lmin: 0.01 A, | ay: 6.0 A
Prax: 1500 VA

lmin: 0.01 A, lay: 6.0 A

Pmax: 150 W
Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V Inax: 3.0A
Safety contacts: DC13 at 24 V (6 cycles/min) Inax: 4.0 A
Safety contacts, delayed: AC15 at 230 V lnax: 3.0A
Safety contacts, delayed: DC13 at 24 V (6 cycles/min) lnax: 4.0 A

Contact material

AgCuNi + 0.2 ym Au

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s5

Electrical data

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 6A

Safety contacts, delayed: 6A

Blow-out fuse, slow

Safety contacts: 4A

Safety contacts, delayed: 4A

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 4A

Safety contacts, delayed: 4A

Semiconductor outputs (short circuit proof) 24.0V DC,20 mA

Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm

single-channel at Ug AC 30 Ohm Order no.: 750135, 751135
dual-channel without detect. of shorts across contacts at Ug DC 30 Ohm

dual-channel without detect. of shorts across contacts at Ug AC 30 Ohm Order no.: 750135, 751135
dual-channel with detect. of shorts across contacts at Ug DC 30 Ohm

dual-channel with detect. of shorts across contacts at Ug AC

30 Ohm Order no.: 750135, 751135

Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)
Safety contacts, instantaneous
Safety contacts, delayed <30 s
Safety contacts, delayed >30 s

2.31E-09 1/h Order no.: 750135, 751135
2.14E-09 1/h Order no.: 750135, 751135
2.14E-09 1/h Order no.: 750135, 751135

SIL claim limit (SIL CL)

Safety contacts, instantaneous 3

Safety contacts, delayed <30 s 3

Safety contacts, delayed >30 s 3
Performance level (PL)

Safety contacts, instantaneous e

Safety contacts, delayed <30 s e

Safety contacts, delayed >30 s e

Proof test interval in years 20
Times

Switch-on delay

with automatic reset typ. 180 ms
with automatic reset max. 400 ms
with automatic reset after power on typ. 1,430 ms
with automatic reset after power on max. 2,000 ms
with manual reset typ. 45 ms
with manual reset max. 85 ms
on monitored reset with rising edge typ. 45 ms
on monitored reset with rising edge max. 130 ms
on monitored reset with falling edge typ. 60 ms
on monitored reset with falling edge max. 150 ms
Delay-on de-energisation

with E-STOP typ. 15 ms
with E-STOP max. 20 ms
with power failure typ. 75 ms
with power failure max. 110 ms
Recovery time at max. switching frequency 1/s

after E-STOP 150 ms +tv
after power failure 200 ms

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1
PNOZ s5

Times

Delay time ty: selectable

Repetition accuracy
Repetition accuracy in the case of a fault
Time accuracy

0,00s;0,10s; 0,20 s; 0,30 s; 0,40 s; 0,50 s; 0,60 s; 0,70 s; 0,80 s;
1,00 s; 1,50 s; 2,00 s; 2,50 s; 3,00 s; 3,50 s; 4,00 s; 5,00 s; 6,00 s;
7,00 s;8,00s;10,00s,12.00s,14.00 s, 15.00 s, 16.00 s, 20.00 s,
25.00 s, 30.00 s, 35.00 s, 40.00 s, 50.00 s, 60.00 s, 70.00 s,
80.00s,90.00 s, 100.00 s, 120.00 s, 140.00 s, 150.00 s, 160.00 s,
180.00 s, 200.00 s, 210.00 s, 240.00 s, 300.00 s

-1 %/+1 %, -20 ms/+20 ms

-15 %/+15 %, -20 ms/+20 ms

-1 %/+1 %, -20 ms/+20 ms

Waiting period with a monitored reset

with rising edge 150 ms
with falling edge 240 ms
Min. start pulse duration with a monitored reset

with rising edge 30 ms
with falling edge 70 ms
Simultaneity, channel 1 and 2 )
Supply interruption before de-energisation 20 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10 - 55 °C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals
1 core flexible

2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750105, 750135

750105, 750135
750105, 750135

0.25 - 1.00 mm2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.:

Torque setting with screw terminals

0.50 Nm Order no.: 750105, 750135

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm2, 24 - 12 AWG Order no.: 751105, 751135

Cage clamp terminals/spring-loaded terminals: Terminal points
per connection
Stripping length

2 Order no.: 751105, 751135

9 mm Order no.: 751105, 751135

Dimensions

Height 102.0 mm Order no.: 751105, 751135
96.0 mm Order no.: 750105, 750135

Width 22.5 mm

Depth 120.0 mm

Weight 235 g Order no.: 750105, 751105

280 g Order no.: 750135, 751135

The standards current on 2006-04 apply.
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E-STOP relays, safety gate monitors

up to Category 4, EN 954-1

PNOZ s5

Conventional thermal current

Ith (A) at UB DC

1 contact 6.00 A
2 contacts 6.00 A
3 contacts 6.00 A
4 contacts 6.00 A

Order reference

Type Features Terminals Order no.
PNOZ s5 24 VDC With screw terminals 750 105
PNOZ s5 C 24 \VDC With spring-loaded terminals 751 105
PNOZ s5 48 - 240 VAC 48 - 240 VDC With screw terminals 750 135
PNOZ s5C 48 - 240 VAC 48 - 240 VDC With spring-loaded terminals 751 135

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-396-2007-05
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Two-hand relays

Requirement class IlIC, EN 574

PNOZ s6

Two-hand control unit for press con-
trollers and safety circuits

Approvals

Unit features

» Positive-guided relay outputs:

— 3 safety contacts (N/O), instanta-
neous

— 1 auxiliary contact (N/C), instan-
taneous

» 1 semiconductor output

» Connection options for:

— 2 operator elements (buttons)

» A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module

» LED indicator for:

— Supply voltage

— Input status, channel 1

— Input status, channel 2

— Switch status, safety contacts
— Feedback loop

outside the danger zone area during

the hazardous movement. The unit is

suitable for use on controllers for met-

alworking presses as a component for

simultaneous switching.

It can be used in applications with

» Mechanical presses (EN 692)

» Hydraulic presses (EN 693)

» Safety circuits in accordance with
EN 60204-1

Safety features

The two-hand control relay meets the

following safety requirements:

» The circuit is redundant with built-in
self-monitoring

» The safety function remains effec-
tive in the case of a component fail-

PNOZ s6 - Errors ure
» Plug-in connection terminals (either  » The circuit prevents a further press
P cage clamp terminal or screw termi- stroke in the case of:
nal) — Relay failure
— Contact welding
* Unit description — Coil defect on a relay
— Open circuit
The two-hand control relay meets the — Short circuit
. requirements of EN 574 Type llIC. It » The unit has an electronic fuse.
forces the operator to keep his hands
Block diagram
A1 A2 S11 S12 S21 S22 13 23 33 41
I 60 0 AN O O
i N)*/ Input Input l
— |
' — K1 --\%%:2 c
(9]
|| = || 8.
| - g853
. | Power =
| K2 -~ I
H Feed- .
| back |
i (Reset) :

S34 Y32

14 24 34 42

*only with UB = 48 — 240 VAC/DC
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Two-hand relays

Requirement class IlIC, EN 574

PNOZ s6

Function description

» The two-hand control relay must be
activated by simultaneously press-

Timing diagram

ing two buttons within 0.5 s. If one
or both of the buttons are released,
the unit interrupts the control com-
mand for the hazardous movement.

» Reactivation: The output relays will
not re-energise until both operator
elements have been released and
then re-operated simultaneously.

POWER
Button 1
Button 2
Feedback loop

Output safe

—

L[ 3

Output aux. | | l
Out semi : | |
E to ,'hz te s E ts taite
Key
» POWER: Supply voltage » Output aux: Auxiliary contacts 41- » t,: Operating cycle ended through
» Button 1/Button 2: Input circuits 42 button 1 or 2
S11-S12, S21- S22 » Out semi: Semiconductor output > t3: S34-S12 must be closed before

» Feedback loop: Feedback loop S34
» Output safe: Safety outputs 13-14, »
23-24, 33-34 >

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24, 33-34 are
safety contacts, output 41-42 is an
auxiliary contact (e.g. for display).

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

leax

R,/ km

max —

Rimax = max. overall cable resist-

ance (see technical details)
R, /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

switch status Y32
tg: Recovery time after power on
t4: Simultaneity, channel 1 and 2

before the button is operated (re-
covery time)
Shaded area: Status irrelevant
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Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

NSG-D-2-397-2007-05




Two-hand relays

Requirement class IlIC, EN 574

PNOZ s6

Preparing for operation

» Supply voltage

Supply voltage AC DC
Fo—————————
1 A1 ¢7 L r————="—~"="7""~"=73
| , | AMO— L+
I | : I
I ! . !
I S22 A2 Qi" I !
. ) i A2 O————L-
- __?_ _______ e e a
» Input circuit
Input circuit Single-channel Dual-channel
Two-hand button Fo———-———-— s1
with detection of shorts across contacts I S11 Q—ﬂ:
I
. I
I
: S21 : Siu
. I
| s12(+) p——
| $22(-) O—m———
S 1
» Feedback loop
Feedback loop
Contacts from external contactors :‘ “““““
1 s12 K5 K6
1 S34
| 13 (23,33) O——— —L1
L fizi"f“_’"
» Semiconductor output
Fo—————————
! I
: Y32q>— PLC Input
I
: S22 Gnd
I
e e a

> Key

S1/S2  Two-hand button

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

NSG-D-2-397-2007-05

1.2-47



Two-hand relays

Requirement class IlIC, EN 574
PNOZ s6

Terminal configuration

=
A3 23 33
ST S21 34 41
pilz
PNOZ sb

®

Power
Int

In2
Out
Reset
Fault

]

S12 S22 Y32 42
A I

— = |

Installation sitioning of protective equipment in re-

spect of approach speeds of parts of

Install base unit without contact ex- the human body").

pander module:

» Ensure that the plug terminator is Dimensions
inserted at the side of the unit.

Connect base unit and PNOZsigma  *with spring-loaded terminals

contact expander module:

» Remove the plug terminator at the ' — = ‘
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con- 1 K
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The safety relay should be installed
in a control cabinet with a protec-

<+ 120 (4.72")

tion type of at least IP54. P
» Use the notch on the rear of the unit l«———— 98 (3.86") ——» 22,5
to attach it to a DIN rail. < * 100 (3,94") ) (0-88)

» Ensure the unit is mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

CAUTION!

The distance of the button connected

to the two-hand relay from the nearest

danger zone must be large enough
that if one of the buttons is released,
the dangerous movement is interrupt-
ed before the operator can reach into
the danger zone (see EN 999 "The po-

1.0-48 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-397-2007-05
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Two-hand relays

Requirement class IlIC, EN 574

PNOZ s6

NOTICE

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Service life graph

Ug 24 VDC

=<
< <
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23 1w —— 1 1 e
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» GB Cycles x 108 » Numero dei cicli di commutazione x 10%

»F Nombre de mancevres x 103 » NL Aantal schakelingen x 103

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Supply voltage Ug AC/DC 48 - 240V
Voltage tolerance -15 %/+10 %

Power consumption at Ug AC

7.0 VA Order no.: 750136, 751136

Power consumption at Ug DC 3.5W
Frequency range AC 50 - 60 Hz
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V

N/O contact 20 mA
N/C contact 10 mA
Feedback loop DC: 24.0 V 15.0 mA
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Two-hand relays

Requirement class IlIC, EN 574
PNOZ s6

Electrical data

Number of output contacts

Safety contacts (S) instantaneous: 3
Auxiliary contacts (N/C): 1
Category of output contacts in accordance with EN 954-1 Order
no.: 750106, 750136, 751106, 751136

prEN ISO 13849.1 Order no.: 750106, 751106

Safety contacts (S) instantaneous: 4
Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V lmin: 0.01 A, |,a5: 6.0 A Order no.: 750136, 751136

8.0 A Order no.: 750106, 751106
Pmax: 1500 VA Order no.: 750136, 751136
2000 VA Order no.: 750106, 751106
Safety contacts: DC1 at 24 V Imin: 0.01 A, |5 6.0 A Order no.: 750136, 751136
8.0 A Order no.: 750106, 751106
Pmax: 150 W Order no.: 750136, 751136
200 W Order no.: 750106, 751106
Auxiliary contacts: AC1 at 240 V Inin: 0.01 A, |5 6.0 A Order no.: 750136, 751136
8.0 A Order no.: 750106, 751106
Pmax: 1500 VA Order no.: 750136, 751136
2000 VA Order no.: 750106, 751106
Auxiliary contacts: DC1 at 24 V Imin: 0.01 A, |5 6.0 A Order no.: 750136, 751136
8.0 A Order no.: 750106, 751106
Pmax: 150 W Order no.: 750136, 751136
200 W Order no.: 750106, 751106
Utilisation category in accordance with EN 60947-5-1

Safety contacts: AC15 at 230 V lnax: 3.0 A Order no.: 750136, 751136
6.0 A Order no.: 750106, 751106
Safety contacts: DC13 at 24 V (6 cycles/min) Imax: 4.0 A Order no.: 750136, 751136
5.0 A Order no.: 750106, 751106
Auxiliary contacts: AC15 at 230 V Inax: 3.0 A Order no.: 750136, 751136
6.0 A Order no.: 750106, 751106
Auxiliary contacts: DC13 at 24 V (6 cycles/min) Imax: 4.0 A Order no.: 750136, 751136
5.0 A Order no.: 750106, 751106
Contact material AgCuNi + 0.2 ym Au

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 10 A Order no.: 750106, 751106
6 A Order no.: 750136, 751136
Auxiliary contacts: 10 A Order no.: 750106, 751106

6 A Order no.: 750136, 751136
Blow-out fuse, slow

Safety contacts: 4 A Order no.: 750136, 751136
6 A Order no.: 750106, 751106
Auxiliary contacts: 4 A Order no.: 750136, 751136

6 A Order no.: 750106, 751106
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 4 A Order no.: 750136, 751136
6 A Order no.: 750106, 751106

Auxiliary contacts: 4 A Order no.: 750136, 751136
6 A Order no.: 750106, 751106

Semiconductor outputs (short circuit proof) 24.0VDC,20 mA

Max. overall cable resistance Rjax per input circuit 30 Ohm

Safety-related characteristic data
Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.44E-09 1/h
1.0-50 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-397-2007-05
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Two-hand relays

Requirement class IlIC, EN 574
PNOZ s6

Safety-related characteristic data

SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e
Proof test interval in years 20
Times

Delay-on de-energisation (reaction time in accordance with EN

574)

N/O contact 30 ms
N/C contact 40 ms
Recovery time 250 ms
Simultaneity, channel 1 and 2 0.5s
Supply interruption before de-energisation 20 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10-55°C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals
1 core flexible

2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm?, 24 - 12 AWG Order no.: 750106, 750136

0.25 - 1.00 mm?2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.:

750106, 750136
750106, 750136

Torque setting with screw terminals

0.50 Nm Order no.: 750106, 750136

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm?, 24 - 12 AWG Order no.: 751106, 751136

Cage clamp terminals/spring-loaded terminals: Terminal points
per connection
Stripping length

2 Order no.: 751106, 751136

9 mm Order no.: 751106, 751136

Dimensions

Height 100.0 mm Order no.: 751106, 751136
98.0 mm Order no.: 750106, 750136

Width 22.5 mm

Depth 120.0 mm

Weight 190 g Order no.: 750106, 751106

210 g Order no.: 750136, 751136

The standards current on 2006-07 apply.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

NSG-D-2-397-2007-05
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Two-hand relays

Requirement class IlIC, EN 574

PNOZ s6

Conventional thermal current

Number of contacts

Ith (A) at UB DC

Ith (A) at UB AC

1 6.00 A Order no.: 750136, 751136 6.00 A Order no.: 750136, 751136

8.00 A Order no.: 750106, 751106
2 6.00 A Order no.: 750136, 751136 6.00 A Order no.: 750136, 751136

8.00 A Order no.: 750106, 751106
3 4.50 A Order no.: 750136, 751136 4.50 A Order no.: 750136, 751136

6.00 A Order no.: 750106, 751106
Order reference
Type Features Terminals Order no.
PNOZ s6 24 VDC With screw terminals 750 106
PNOZ s6 C 24 VDC With spring-loaded terminals 751 106
PNOZ s6 48 - 240 VAC/DC With screw terminals 750 136
PNOZ s6 C 48 — 240 VAC/DC With spring-loaded terminals 751 136

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

Two-hand control device for safety cir-
cuits

Approvals

Unit features

» Positive-guided relay outputs:

— 3 safety contacts (N/O), instanta-
neous

— 1 auxiliary contact (N/C), instan-
taneous

» 1 semiconductor output

» Connection options for:

— 2 operator elements (buttons)

» A connector can be used to con-
nect 1 PNOZsigma contact ex-
pander module

» LED indicator for:

— Supply voltage

— Input status, channel 1

— Input status, channel 2

— Switch status, safety contacts
— Feedback loop

forces the operator to keep his hands
outside the danger zone area during
the hazardous movement. It is de-
signed for use in two-hand circuits.
CAUTION!

The two-hand control relay may not be
used on press controllers. It is only
suitable for use where the risk analysis
has established a low level of risk (e.g.
EN 954-1 Cat. B or 1).

Safety features

The two-hand control relay meets the

following safety requirements:

» The two-hand control relay pre-
vents the plant from being enabled
in the following cases:

— Power supply failure

PNOZ s6.1 - Fault — Component failure
» Plug-in connection terminals (either — Short circuit on an input circuit
P cage clamp terminal or screw termi- — Coil defect
nal) — Open circuit
» See order reference for unit types - Earth fault
* » In each on-off cycle, the output re-
Unit description lays on the safety device are tested
to ensure they open and close cor-
. The two-hand control relay meets the rectly
requirements of EN 574 Type llIA. It
Block diagram
A1 A2 S11 S12 S21 S22 13 23 33 41
I 60 0 AN O O
i N)*/ Input Input l
— |
' — K1 --\%:2 c
(9]
||l = | P
| E §5
— £g
+ | Power =X
| K2 -~ I
H Feed- .
| back |
i (Reset) :

S34 Y32

14 24 34 42

*only with UB = 48 — 240 VAC/DC

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

Function description

» The two-hand control relay must be
activated by simultaneously press-

Timing diagram

ing two buttons within 0.5 s. If one
or both of the buttons are released,
the unit interrupts the control com-
mand for the hazardous movement.

» Reactivation: The output relays will
not re-energise until both operator
elements have been released and
then re-operated simultaneously.

POWER
Button 1
Button 2
Feedback loop

Output safe

—

L[ 3

Output aux. | | l
Out semi : | |
E to ,'hz te s E ts taite
Key
» POWER: Supply voltage » Output aux: Auxiliary contacts 41- » t,: Operating cycle ended through
» Button 1/Button 2: Input circuits 42 button 1 or 2
S13-S14, S23-S24 » Out semi: Semiconductor output > t3: S34-S12 must be closed before

» Feedback loop: Feedback loop S34
» Output safe: Safety outputs 13-14, »
23-24, 33-34 >

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24, 33-34 are
safety contacts, output 41-42 is an
auxiliary contact (e.g. for display).

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

leax

R,/ km

max —

Rimax = max. overall cable resist-

ance (see technical details)
R, /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

switch status Y32
tg: Recovery time after power on
t4: Simultaneity, channel 1 and 2

before the button is operated (re-
covery time)
Shaded area: Status irrelevant

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

Preparing for operation

» Supply voltage

Supply voltage AC DC
Fo—————————
| A1l ¢7 L r————="—~"="7""~"=73
| | | AMO— L+
I | : I
l ! . !
s e : o——
e ’ I :
» Input circuit
Input circuit Single-channel Dual-channel
Two-hand button A 4 S_1_3 7
with detection of shorts across contacts : | S1
I S14
I
I
I I
| iy
e . — 1
» Feedback loop
Feedback loop
Contacts from external contactors :‘ “““““ 3—2; 3
| Ké
1 S34 Ks
| 13 (23,33) O—Ks L1
I 14 (24,34
.______i___’"
» Semiconductor output
Fom————————
! I
| Y320—— PLC Input
I
: S14 Gnd
I
e e a

> Key

S1/82  Two-hand button

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

Installation

Install base unit without contact ex-

pander module:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module:

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module.

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The safety relay should be installed
in a control cabinet with a protec-
tion type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35 mm) by us-
ing a fixing element (e.g. retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting it from the DIN
rail.

Terminal configuration

= S24 Stk Y32 42
St A2 1k 24 3k

— = |

Dimensions

*with spring-loaded terminals

—_J]

«—— 120 (4.72")

|——98(3.86") ————» 22,5

(0.88")
<«———*100(394") ——» <

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-1-405-2007-05
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

NOTICE

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Service life graph

Ug 24 VDC

10

1=pCT3:24V

Corrente di esercizio nominale (A)

0.1

N\ac15: 230 WQACT: 230V

» GB Nominal operating current (A)

»E Corriente nominal de servicio (A)
4

»NL Nominale bedrijfsstroom (A)

» D Nennbetriebstrom (A)
»F Courant coupé (A)

100 1000
»D Schaltspielzahl x 103

10000 100000

» E  Nidmero de ciclos x 10%

» GB Cycles x 103 » 1  Numero dei cicli di commutazione x 103
»F Nombre de mancevres x 103 » NL Aantal schakelingen x 10°

Ug 48-240 VAC/DC

=< 0 — : : I
° 1 : —1DC1:24 V.
2® ACT5 230V ||| 20V

-~ 2£<« ]

L 2T

T 825 —cmavi
£ 8o '
< 3 N®
=~ ;A T oL
S£ELE9T 1
S8eEdT
n = 9 O [
o & 3 cg o
go8gg0
8EEs5E B
[= = M
cESLELELCE
$§606000
zZZz000zZ

a = 041
QQuuW-=""9 100 1000 10000

»D Schaltspielzahl x 103 »E Nuamero de ciclos x 10%
» GB Cycles x 108 » Numero dei cicli di commutazione x 10%

»F Nombre de mancevres x 103 » NL Aantal schakelingen x 103

Technical details

Electrical data

Supply voltage
Supply voltage Ug DC
Supply voltage Ug AC/DC

24V
48 -240V

Voltage tolerance

-15 %/+10 %

Power consumption at Ug AC

7.0 VA Order no.: 750156, 751156

Power consumption at Ug DC 3.5W
Frequency range AC 50 - 60 Hz
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V

N/O contact 20 mA
Feedback loop DC: 24.0 V 15.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 3

Auxiliary contacts (N/C): 1

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Two-hand relays

Requirement class llIA, EN 574
PNOZ s6.1

Electrical data
Category of output contacts in accordance with EN 954-1

Safety contacts (S) instantaneous: 1
Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V Imin: 0.01 A, |10 6.0 A Order no.: 750156, 751156

8.0 A Order no.: 750126, 751126
Pmax: 1500 VA Order no.: 750156, 751156
2000 VA Order no.: 750126, 751126
Safety contacts: DC1 at 24 V Imin: 0.01 A, |5 6.0 A Order no.: 750156, 751156
8.0 A Order no.: 750126, 751126
Pmax: 150 W Order no.: 750156, 751156
200 W Order no.: 750126, 751126
Auxiliary contacts: AC1 at 240 V Imin: 0.01 A, |5 6.0 A Order no.: 750156, 751156
8.0 A Order no.: 750126, 751126
Pmax: 1500 VA Order no.: 750156, 751156
2000 VA Order no.: 750126, 751126
Auxiliary contacts: DC1 at 24 V Imin: 0.01 A, |5 6.0 A Order no.: 750156, 751156
8.0 A Order no.: 750126, 751126
Pmax: 150 W Order no.: 750156, 751156
200 W Order no.: 750126, 751126
Utilisation category in accordance with EN 60947-5-1

Safety contacts: AC15 at 230 V Imax: 3:0 A Order no.: 750156, 751156
6.0 A Order no.: 750126, 751126
Safety contacts: DC13 at 24 V (6 cycles/min) lnax: 4.0 A Order no.: 750156, 751156
5.0 A Order no.: 750126, 751126
Auxiliary contacts: AC15 at 230 V lnax: 3.0 A Order no.: 750156, 751156
6.0 A Order no.: 750126, 751126
Auxiliary contacts: DC13 at 24 V (6 cycles/min) lmax: 4.0 A Order no.: 750156, 751156
5.0 A Order no.: 750126, 751126
Contact material AgCuNi + 0.2 um Au

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 10 A Order no.: 750126, 751126
6 A Order no.: 750156, 751156
Auxiliary contacts: 10 A Order no.: 750126, 751126

6 A Order no.: 750156, 751156
Blow-out fuse, slow

Safety contacts: 4 A Order no.: 750156, 751156
6 A Order no.: 750126, 751126
Auxiliary contacts: 4 A Order no.: 750156, 751156

6 A Order no.: 750126, 751126
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 4 A Order no.: 750156, 751156
6 A Order no.: 750126, 751126

Auxiliary contacts: 4 A Order no.: 750156, 751156
6 A Order no.: 750126, 751126

Semiconductor outputs (short circuit proof) 24.0 VDC,20 mA

Max. overall cable resistance Rjax per input circuit 30 Ohm

Safety-related characteristic data
Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.44E-09 1/h
SIL claim limit (SIL CL)
Safety contacts, instantaneous 3
Performance level (PL)
Safety contacts, instantaneous e
Proof test interval in years 20
Pilz GmbH & Co. KG, Sichere Automation, FeIix-WankeI-StraBg 2,.73760 Ostfi'ldern, Germany NSG-D-1-405-2007-05
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Two-hand relays

Requirement class llIA, EN 574
PNOZ s6.1

Times

Delay-on de-energisation (reaction time in accordance with EN

574)

N/O contact 40 ms
N/C contact 50 ms
Recovery time 250 ms
Simultaneity, channel 1 and 2 0.5s
Supply interruption before de-energisation 20 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 4.0 kV
Ambient temperature -10-55°C
Storage temperature -40 - 85 °C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals
1 core flexible

2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.:

0.25 - 1.00 mm2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.:

750126, 750156

750126, 750156
750126, 750156

Torque setting with screw terminals

0.50 Nm Order no.: 750126, 750156

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm2, 24 - 12 AWG Order no.:

751126, 751156

Cage clamp terminals/spring-loaded terminals: Terminal points
per connection
Stripping length

2 Order no.: 751126, 751156

9 mm Order no.: 751126, 751156

Dimensions

Height 100.0 mm Order no.: 751126, 751156
98.0 mm Order no.: 750126, 750156

Width 22.5 mm

Depth 120.0 mm

Weight 190 g Order no.: 750126, 751126

210 g Order no.: 750156, 751156

The standards current on 2006-07 apply.

Conventional thermal current

Number of contacts Iy, (A) at Ug DC

Ith (A) at UB AC

1 6.00 A Order no.: 750156, 751156 6.00 A Order no.: 750156, 751156
8.00 A Order no.: 750126, 751126

2 6.00 A Order no.: 750156, 751156 6.00 A Order no.: 750156, 751156
8.00 A Order no.: 750126, 751126

3 4.50 A Order no.: 750156, 751156 4.50 A Order no.: 750156, 751156
6.00 A Order no.: 750126, 751126
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Two-hand relays

Requirement class llIA, EN 574

PNOZ s6.1

Order reference

Type Features Terminals Order no.
PNOZ s6.1 24 VDC With screw terminals 750 126
PNOZ s6.1 C 24 VDC With spring-loaded terminals 751 126
PNOZ s6.1 48 — 240 VAC/DC With screw terminals 750 156
PNOZ s6.1 C 48 — 240 VAC/DC With spring-loaded terminals 751 156

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-1-405-2007-05
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Contact expander modules

Instantaneous
PNOZ s7

Contact expander module for increas-
ing the number of available contacts

Approvals
PNOZ s7
c @us L 2
LISTED
4
4

Block diagram

Unit features

» Positive-guided relay outputs:
— 4 safety contacts (N/O), instanta-
neous
— 1 auxiliary contact (N/C), instan-
taneous
» Safe separation of safety contacts
13-14, 23-24, 33-34 from all other
circuits
» LED indicator for:
Input status, channel 1
Input status, channel 2
Switch status of the safety con-
tacts
Errors
» Plug-in connection terminals (either
cage clamp terminal or screw termi-
nal)

Unit description

The unit meets the requirements of EN
60947-5-1, EN 60204-1 and VDE
0113-1. The contact expander module
is used to increase the number of con-
tacts available on a base unit's instan-
taneous safety contacts. Base units

are all safety relays with feedback
loop.

The category that can be achieved in
accordance with EN 954-1 and

prEN ISO 13849-1 depends on the
category of the base unit. The contact
expander module may not exceed
this.

Safety features

The unit meets the following safety re-

quirements:

» The contact expander module ex-
pands an existing circuit. As the
output relays are monitored via the
base unit's feedback loop, the safe-
ty functions on the existing circuit
are transferred to the contact ex-
pander module.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» Earth fault in the feedback loop:
Detected, depending on the base
unit that is used.

» Earth fault in the input circuit:

The output relays de-energise and
the safety contacts open.

_——— %

| 13 23 33|43 51

= K1l

! Power

Interface
base
unit

* Safe separation in accordance with EN 60947-1, 6 kV
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Contact expander modules

Instantaneous
PNOZ s7

Function description

with PNOZsigma base unit:

Timing diagram

» Dual-channel operation via » Single-channel operation: one input
PNOZsigma connector circuit affects the output relays

without PNOZsigma base unit:

Output safe

Feedback

POWER

3(

Input

;

—eg-f---4
S

-ae-r--}§---4

Key

4
4

Power: Supply voltage
Input: Input circuits A1

Wiring

Please note:

4

4

Information given in the “Technical
details” must be followed.

Outputs 13-14,23-24,33-34, 43-44
are safety contacts, output 51-52 is
an auxiliary contact (e.g. for dis-
play).

To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

Calculation of the max. cable runs
Imax in the input circuit:

leax

| - max
TR/ km

Rimax = max. overall cable resist-
ance (see technical details)

R /km = cable resistance/km

Use copper wire that can withstand
60/75 °C.

Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

» Output safe: Safety contacts » ti: Switch-on delay
» Feedback: Feedback loop 51-52 » t5: Delay-on de-energisation

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-398-2007-05
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Contact expander modules

Instantaneous
PNOZ s7

Preparing for operation

» Supply voltage

Supply voltage

AC

———————— 1

o 1 1
0 | . !
A1 PNOZsigmal

| expander :

I _Ol A2 module

(24 VDC)

ov
» Input circuit
Input circuit Single-channel Dual-channel
Base unit: 24V DC
PNOZ X safetyrelay | ________ I N
5 i 1
I ! . I
A1 PNOZsigma|
| expander |
L 1 [T9.A2 modue |
ov
Baseunit: | TTTTT7 51‘ g ;\; _P_NBEs_ig;nTa_l
PNOZelog safety relay ] | expander :
Driven via semiconductor outputs ! I module I
oV I ! A2 :
I

» Feedback loop

Feedback loop

PNOZ X

Base unit: Safety relay

Base unit: PNOZelog safety relay

Y1, Y2 and Input are inputs on the base
unit; they evaluate the feedback loop

2 expander

24V DC
"""" ] o
: 51 I
PNOZsigma |
Input ¢_¢ 52  expander :
! | module

» Connection to PNOZsigma base
unit

Base unit: PNOZsigma safety relay

The feedback loop is connected and eval-
uated via the connector

PNOZsigma
base unit

[ interface
PNOZsigma

PNOZsigma :
expander module |

INFORMATION
If a base unit and a contact expander
module from the PNOZsigma range

are connected via the connector, no
additional wiring is necessary.

Do not connect A1 to the contact ex-
pander module!
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Contact expander modules

Instantaneous
PNOZ s7

Terminal configuration

= ]
1313 3
’M. 51 43
H pilz
PNO7 57

Fault

-

A2 52 Lk
1 2k 3t

— =]
Installation Dimensions
Mount expander module without *with spring-loaded terminals
PNOZsigma base unit:
7 =

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module. J

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet «—98(386") — > s

» The unit should be installed in a < “100 (3,94") > 0.69"
control cabinet with a protection
type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35mm) by us-
ing a fixing element (e.g.a retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting the DIN rail.

«—— 120 (4.72") ————»]

1.0-64 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-398-2007-05
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Contact expander modules

Instantaneous
PNOZ s7

NOTICE

Service life graph

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Courant coupé (A)
»E Corriente nominal de servicio (A)

» GB Nominal operating current (A)
4

» D Nennbetriebstrom (A)

»F

Corrente di esercizio nominale (A)

» NL Nominale bedrijfsstroom (A)

—_
o

0.1

>F

FDC13:

24 V.

N\aC15: 230 WACT: 230V

100
»D Schaltspielzahl x 108
» GB Cycles x 108

1000

10000 100000

»E Nuamero de ciclos x 10%
>

Numero dei cicli di commutazione x 10%

Nombre de mancevres x 103 » NL Aantal schakelingen x 103

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -20 %/+20 %
Power consumption at Ug DC 20w
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 70.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 4
Auxiliary contacts (N/C): 1
Category of output contacts in accordance with EN 954-1,

prEN 1SO 13849.1

Safety contacts (S) instantaneous: 4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Auxiliary contacts: AC15 at 230 V
Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Imin: 0.01 A, Iax: 8.0 A
Prax: 2000 VA

Imin: 0.01 A, |0 8.0A
Prax 200 W

Imin: 0.01 A, |0 8.0A
Prax: 2000 VA

Imin: 0.01 A, Ipay: 8.0A
Prax: 200 W

Imax: 6:0 A
Imax: 5:0 A
Imax: 6.0 A
Imax: 5-0 A

m

m

Contact material

AgCuNi + 0.2 pm Au

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Instantaneous
PNOZ s7

Electrical data

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1

Blow-out fuse, quick

Safety contacts: 10A
Auxiliary contacts: 10A
Blow-out fuse, slow

Safety contacts: 6A
Auxiliary contacts: 6A
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 6A
Auxiliary contacts: 6A
Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e
Proof test interval in years 20
Times

Switch-on delay

with automatic reset after power on typ. 30 ms
with automatic reset after power on max. 50 ms
Delay-on de-energisation

with E-STOP typ. 18 ms
with E-STOP max. 30 ms
with power failure typ. 18 ms
with power failure max. 30 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 6.0 kV
Ambient temperature -10-55°C
Storage temperature -40-85°C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible
2 core, same cross section, flexible:
with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.:

0.25 - 1.00 mm?2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.:

750107

750107
750107

Torque setting with screw terminals

0.50 Nm Order no.: 750107

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Mechanical data

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm?2, Order no.: 751107

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751107

9 mm Order no.: 751107

Dimensions

Height 102.0 mm Order no.: 751107
98.0 mm Order no.: 750107

Width 17.5 mm

Depth 120.0 mm

Weight 1709

The standards current on 2006-04 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 8.00 A
2 contacts 5.50 A
3 contacts 450 A
4 contacts 4.00 A

Order reference

Type Features Terminals Order no.
PNOZ s7 24 VDC With screw terminal 750 107
PNOZ s7 C 24VDC With spring-loaded terminal 751 107

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Contact expander modules

Instantaneous
PNOZ s8

Contact expander module for increas-
ing the number of available contacts

Approvals

PNOZ s8

@ s

LISTED

:
@

Block diagram

Unit features

» Positive-guided relay outputs:
— 2 safety contacts (N/O), instanta-
neous
» 1 semiconductor output
» LED indicator for:
— Input status, channel 1
— Input status, channel 2
— Switch status of the safety con-
tacts
— Errors
» Plug-in connection terminals (either
cage clamp terminal or screw termi-
nal)

Unit description

The unit meets the requirements of EN
60947-5-1, EN 60204-1 and VDE
0113-1. The contact expander module
is used to increase the number of con-
tacts available on a base unit's instan-
taneous safety contacts. Base units
are all safety relays with feedback
loop.

The category that can be achieved in
accordance with EN 954-1 and

prEN ISO 13849-1 depends on the
category of the base unit. The contact
expander module may not exceed
this.

Safety features

The unit meets the following safety re-

quirements:

» The contact expander module ex-
pands an existing circuit. As the
output relays are monitored via the
base unit's feedback loop, the safe-
ty functions on the existing circuit
are transferred to the contact ex-
pander module.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» Earth fault in the feedback loop:
Detected, depending on the base
unit that is used.

» Earth fault in the input circuit:

The output relays de-energise and
the safety contacts open.

A1 A2 13 23
oy ———— P
= I
! [~ | Input |
! = K1 "\% o S
=
! Power E%z
| SRul
| 5 |
i |
B —  — - — — —é ----- —o--o--—-J
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Contact expander modules
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Function description » Dual-channel operation via » Single-channel operation: one input
PNOZsigma connector circuit affects the output relays
with PNOZsigma base unit: without PNOZsigma base unit:

Timing diagram

POWER I

[ E
[
]

Input

Output safe

Out semi :
t 'tz 'tz
Key
» Power: Supply voltage » Out semi: Semiconductor
» Input: Input circuits A1 outputY32
» Output safe: Safety contacts 13-14, » t4: Switch-on delay
23-24 » t,: Delay-on de-energisation
Wiring
Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14, 23-24 are safety
contacts.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

R
e = R,/ km

Imax

Rimax = max. overall cable resist-
ance (see technical details)
R, /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-398-2007-05
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Preparing for operation

» Supply voltage

Supply voltage

AC

———————— 1

o 1 1
0 | . !
A1 PNOZsigmal

| expander :

—Ol A2 module

ov
» Input circuit
Input circuit Single-channel Dual-channel
Base unit: 24V DC
PNOZ X safetyrelay | ________ I N
5 i 1
I ! . I
A1 PNOZsigma|
| expander |
e __1 [9.A2 module |
ov
Baseunit: | TTTTT7 51‘ g ;\; _P_NBEs_ig;nTa_l
PNOZelog safety relay ] | expander :
Driven via semiconductor outputs ! I module I
(24 VDC) W ' A2 I
T 1
» Connection to PNOZsigma base
unit
Base unit: PNOZsigma safety relay
The feedback loop is connected andeval- | ~ —7-7-77-7=—— r———""7"7"7"7"773
uated via the connector . :
9 E
g2 I
PNOZsigma PNOZsigma :
base unit "% |expander module
__________ I I__________J
» Semiconductor output
r———"—"~""~"~"7"7"77 *

<
o
N
)
[y
o
5
°
c
~

*Connect together the OV connections on all the external power supplies

INFORMATION

If a base unit and a contact expander
module from the PNOZsigma range
are connected via the connector, no
additional wiring is necessary.

Do not connect A1 to the contact ex-

pander module!

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Terminal configuration

B 23

=< AW.
pilz
PNOZ s

Int
In2
Out

Fault

[RA2 Y3
Sl

Installation Dimensions

Mount expander module without *with spring-loaded terminals

PNOZsigma base unit:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module. 1

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The unit should be installed in a < * 100 (3,94")
control cabinet with a protection

— ] =

«—— 120 (4.72") ———»]

l«——— 98 (3.86") ——»

 ——

12,5 (0.69")

type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35mm) by us-
ing a fixing element (e.g.a retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting the DIN rail.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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NOTICE and operation, please refer to the op-
erating instructions supplied with the

This data sheet is only intended foruse  unit.
during configuration. For installation

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V

Voltage tolerance -20 %/+20 %
Power consumption at Ug DC 2.0wW
Residual ripple DC 20 %

Voltage and current at

Input circuit DC: 24.0 V 65.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 2

Category of output contacts in accordance with EN 954-1

Safety contacts (S) instantaneous: 2

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1

Imin: 0.02 A, Ia: 3.0 A
Pmax: 720 VA

Imin: 0.02A, I a: 3.0 A
Prax 72W

Safety contacts: AC15 at 230 V Inax: 1.5A
Safety contacts: DC13 at 24 V (6 cycles/min) lnax: 1.5A
Contact material AgSn02
External contact fuse protection (Ix = 1 kA) to EN 60947-5-1

Blow-out fuse, quick

Safety contacts: 4A
Blow-out fuse, slow

Safety contacts: 2A

Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 2A
Semiconductor outputs (short circuit proof) 24.0 VDC,20 mA
Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e

Proof test interval in years 20

Times

Switch-on delay

with automatic reset after power on typ. 100 ms
with automatic reset after power on max. 150 ms
Delay-on de-energisation

with E-STOP typ. 30 ms
with E-STOP max. 40 ms
with power failure typ. 30 ms

with power failure max. 40 ms

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250 V

Rated impulse withstand voltage 4.0 kV

Ambient temperature -10-55°C

Storage temperature -40-85°C

Protection type

Mounting (e.g. cabinet) 1P54

Housing 1P40

Terminals 1P20

Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible 0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750108
2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve 0.25 - 1.00 mm?2, 24 - 16 AWG Order no.: 750108
without crimp connectors or with TWIN crimp connectors 0.20 - 1.50 mm?2, 24 - 16 AWG Order no.: 750108
Torque setting with screw terminals 0.50 Nm Order no.: 750108

Max. cross section of external conductors with cage clamp termi- 0.20 - 2.50 mm?2, 24 - 12 AWG Order no.: 751108

nals/spring-loaded terminals: Flexible without crimp connectors

Cage clamp terminals/spring-loaded terminals: Terminal points
per connection
Stripping length

2 Order no.: 751108

9 mm Order no.: 751108

Dimensions

Height 102.0 mm Order no.: 751108
98.0 mm Order no.: 750108

Width 12.5 mm

Depth 120.0 mm

Weight 1059

The standards current on 2006-04 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 3.00 A

2 contacts 3.00 A

Order reference

Type Features Terminals Order no.
PNOZ s8 24 VDC With screw terminal 750 108
PNOZ s8 C 24 VDC With spring-loaded terminal 751 108

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Contact expander modules

Instantaneous
PNOZ s10

Contact expander module for increas-
ing the number of available contacts

Approvals

PNOZ s10

*

®

LISTED

UF;
it
)

J
*

B

Block diagram

Unit features

» Positive-guided relay outputs:
— 4 safety contacts (N/O), instanta-
neous
— 1 auxiliary contact (N/C), instan-
taneous
» Safe separation of safety contacts
from all other circuits
» LED indicator for:
Input status, channel 1
Input status, channel 2
Switch status, safety contacts
— Error
» Plug-in connection terminals (either
cage clamp terminal or screw termi-
nal)

Unit description

The unit meets the requirements of EN
60947-5-1, EN 60204-1 and VDE
0113-1. The contact expander module
is used to increase the number of con-
tacts available on a base unit's instan-
taneous safety contacts. Base units
are all safety relays with feedback
loop.

The category that can be achieved in
accordance with EN 954-1 and

prEN ISO 13849-1 depends on the
category of the base unit. The contact
expander module may not exceed
this.

Safety features

The unit meets the following safety re-

quirements:

» The contact expander module ex-
pands an existing circuit. As the
output relays are monitored via the
base unit's feedback loop, the safe-
ty functions on the existing circuit
are transferred to the contact ex-
pander module.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» Earth fault in the feedback loop:
Detected, depending on the base
unit that is used.

» Earth fault in the input circuit:

The output relays de-energise and
the safety contacts open.

'— *
|13 23 33 43151

Power

= K1l \:\:\:\:lz}l

|
|
|
I
' |
' |
|
|
|
|
|

l14 24 34 44|52

————

S
=
b= ]
223
£

* Safe separation in accordance with EN 60947-1, 6 kV
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Function description » Dual-channel operation via » Single-channel operation: one input
PNOZsigma connector circuit affects the output relays
with PNOZsigma base unit: without PNOZsigma base unit:

Timing diagram

POWER

3(

Input

;

Output safe

Feedback

—eg-f---4
S

-ae-r--}§---4

Key
» Power: Supply voltage » Output safe: Safety contacts » ti: Switch-on delay
» Input: Input circuits A1 » Feedback: Feedback loop 51-52 » t5: Delay-on de-energisation

Wiring

Please note:

» Information given in the “Technical
details” must be followed.

» Outputs 13-14,23-24,33-34, 43-44
are safety contacts, output 51-52 is
an auxiliary contact (e.g. for dis-
play).

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Calculation of the max. cable runs
Imax in the input circuit:

leax

| - max
TR/ km

Rimax = max. overall cable resist-
ance (see technical details)
R /km = cable resistance/km

» Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-401-2007-05
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Instantaneous
PNOZ s10
Preparing for operation
» Supply voltage
Supply voltage AC DC
24V DC
________ B mm oo
—— i o
A1 PNOZsigmal
| expander |
e 1 [ RA2 module |
ov
» Input circuit
Input circuit Single-channel Dual-channel
Base unit: 24V DC
PNOZ X safetyrelay | ________ I N
S i
I ! . :
A1 PNOZsigmai
| expander |
e __1 [9.A2 module |
ov
Baseunit: | TTTTTT=7=1 T P _N_ois_ig;r;a_l
PNOZelog safety relay 01§ | Al expander |
Driven via semiconductor outputs ! I module I
(24 VDC) W b A2 |
T 1
» Feedback loop
Feedback loop Base unit: Safety relay Base unit: PNOZelog safety relay
PNOZ X
Y1, Y2 and Input are inputs on the base | ————____ 1 Fo—mm— e . 24V DC
unit; they evaluate the feedback loo ! T
y P Y1 0——0 51 | } r i
! | PNOZsigma| : 51 i
Y2 Q_O 52 expander | PNOZsigma |
| : module I Input ¢_¢ 52  expander :
Tttt TTTTTTTTTr ) : L___module __
» Connection to PNOZsigma base
unit
Base unit: PNOZsigma safety relay
The feedback loop is connected andeval-| ~ —~--T7T--T=—— : r———""7"7"7"7"773
uated via the connector _ ' :
) [
PNOZsigma PNOZsigma :
base unit "2 |expander module
__________ I I__________J
INFORMATION are connected via the connector, no Do not connect A1 to the contact ex-
If a base unit and a contact expander  additional wiring is necessary. pander module!
module from the PNOZsigma range
1276 Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-401-2007-05
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Contact expander modules

Instantaneous
PNOZ s10

Installation

Mount expander module without
PNOZsigma base unit:

»

Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma
contact expander module.

4

Remove the plug terminator at the
side of the base unit and at the con-
tact expander module

Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

»

The unit should be installed in a
control cabinet with a protection
type of at least IP54.

Use the notch on the rear of the unit
to attach it to a DIN rail.

Ensure the unit is mounted securely
on a vertical DIN rail (35mm) by us-
ing a fixing element (e.g.a retaining
bracket or an end angle).

Push the unit upwards or down-
wards before lifting the DIN rail.

Terminal configuration

Left: Front view with cover

Right: Front view without cover

N — EEEEE——S =
<13 73 33 &3
y M. 51 4
H pilz i
\PNOZ 510 A

In1
[n2
Out
Fautt
H”AZ

52
piih 2h 3k LL

— == == |

Dimensions

*with spring-loaded terminals

— ] =

¢ 98 (3.86") ———»
<«——— *100(3,94") ———»

<« 120 (4.72")

45
(1.77"
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Contact expander modules

Instantaneous
PNOZ s10

Notice

Service life graph

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

» GB Nominal operating current (A)

» D Nennbetriebstrom (A)
» F  Courant coupé (A)

»E Corriente nominal de servicio (A)

>

Corrente di esercizio nominale (A)

» NL Nominale bedrijfsstroom (A)

20 T T T T T
 —— 1 |
DC13: 24V AC1: 400 V-
10 DC1: 24 V-
AC1: 230 V
i
AC15:230 V1|
1
0.1
10 100 1000 10000
» D Schaltspielzahl x 108 »E Numero de ciclos x 103
» GB Cycles x 108 » Numero dei cicli di commutazione x 103
»F Nombre de mancevres x 103 » NL Aantal schakelingen x 108

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -20 %/+20 %
Power consumption at Ug DC 3.0wW
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 95.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 4
Auxiliary contacts (N/C): 1
Category of output contacts in accordance with EN 954-1, prEN

1SO 13849.1

Safety contacts (S) instantaneous: 4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Auxiliary contacts: AC15 at 230 V
Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Imin: 001 A, Iax: 12.0 A

Prax: 3000 VA

Imin: 0.01 A, lpay: 12.0 A

Prax. 300 W

Imin: 0.01 A, I a: 6.0 A

Pmax: 1500 VA

Imin: 0.01 A, Ipay: 6.0 A

Prax: 150 W

Imax: 6:0 A
Imax: 7-5 A
Imax: 3:0 A
35A

m

m

Imax:

Contact material

AgSn0O2 + 0.2 pm Au

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Contact expander modules

Instantaneous
PNOZ s10

Electrical data

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 16 A
Auxiliary contacts: 6A
Blow-out fuse, slow

Safety contacts: 10A
Auxiliary contacts: 4A
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 10A
Auxiliary contacts: 4A
Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e
Proof test interval in years 20
Times

Switch-on delay

with automatic reset after power on typ. 30 ms
with automatic reset after power on max. 50 ms
Delay-on de-energisation

with E-STOP typ. 20 ms
with E-STOP max. 30 ms
with power failure typ. 20 ms
with power failure max. 30 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 6.0 kV
Ambient temperature -10-55°C
Storage temperature -40-85°C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals
1 core flexible

2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750110

0.25 - 1.00 mm2, 24 - 16 AWG Order no.: 750110
0.20 - 1.50 mm2, 24 - 16 AWG Order no.: 750110

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

NSG-D-2-401-2007-05

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

1.2-79




1.2-80

Contact expander modules

Instantaneous
PNOZ s10

Mechanical data

Torque setting with screw terminals

0.50 Nm Order no.: 750110

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm2, Order no.: 751110

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751110

9 mm Order no.: 751110

Dimensions
Height
Width
Depth

98.0 mm
45.0 mm
120.0 mm

Weight

300g

The standards current on 2006-04 apply.

Conventional thermal current

lyy (A) at Ug DC

1 contact 12.00 A

2 contacts 11.00 A

3 contacts 9.00 A

4 contacts 8.00 A

Order reference

Type Features

Terminals Order no.

PNOZ s10 24VDC

With screw terminal 750 110

PNOZ s10 C 24 VDC

With spring-loaded terminal 751 110

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-401-2007-05
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Contact expander modules

Instantaneous
PNOZ s11

Contact expander module for increas-
ing the number of available contacts

Approvals

PNOZ s11

@

LISTED

Pending

o

A
O

S

@ Pending

.

Block diagram

Unit features

» Positive-guided relay outputs:
— 8 safety contacts (N/O), instanta-
neous
— 1 auxiliary contact (N/C), instan-
taneous
) Safe separation of safety contacts
from all other circuits
» LED indicator for:
Input status, channel 1
Input status, channel 2
Switch status, safety contacts
— Error
» Plug-in connection terminals (either
cage clamp terminal or screw termi-
nal)

Unit description

The unit meets the requirements of EN
60947-5-1, EN 60204-1 and VDE
0113-1. The contact expander module
is used to increase the number of con-
tacts available on a base unit's instan-
taneous safety contacts. Base units
are all safety relays with feedback
loop.

The category that can be achieved in
accordance with EN 954-1 and

prEN ISO 13849-1 depends on the
category of the base unit. The contact
expander module may not exceed
this.

Safety features

The unit meets the following safety re-

quirements:

» The contact expander module ex-
pands an existing circuit. As the
output relays are monitored via the
base unit's feedback loop, the safe-
ty functions on the existing circuit
are transferred to the contact ex-
pander module.

» The safety function remains effec-
tive in the case of a component fail-
ure.

» Earth fault in the feedback loop:
Detected, depending on the base
unit that is used.

» Earth fault in the input circuit:

The output relays de-energise and
the safety contacts open.

A1 A2 |13 23 33 43 63 73 83 93| 51
l—?—T— ------- —:o—o—o—o-q—p—o—ol ——i
! a | Input I : |
= A T
| = I | ggg
: | L |g°
! Power I | i

K2} H
| ARRRRRRRH AN
| | | |
.. l ' i

*Safe separation in accordance with EN 60947-1, 6 kV
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Contact expander modules

Instantaneous
PNOZ s11

Function description

with PNOZsigma base unit:

Timing diagram

» Dual-channel operation via » Single-channel operation: one input
PNOZsigma connector circuit affects the output relays

without PNOZsigma base unit:

Output safe

POWER

3(

Input

;

-ae-r--}§---4

Feedback I : I : I : |
it i !

Key
» Power: Supply voltage » Output safe: Safety contacts » ti: Switch-on delay
» Input: Input circuits A1 » Feedback: Feedback loop 51-52 » t5: Delay-on de-energisation
Wiring
Please note:
» Information given in the “Technical

4

details” must be followed.

Outputs 13-14, 23-24, 33-34, 43-
44, 63-64, 73-74, 83-84, 93-94 are
safety contacts, output 51-52 is an
auxiliary contact (e.g. for display).
To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

Calculation of the max. cable runs
Imax in the input circuit:

leax

| - max
TR/ km

Rimax = max. overall cable resist-

ance (see technical details)

R /km = cable resistance/km

Use copper wire that can withstand
60/75 °C.

Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-406-2007-07
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de



Contact expander modules

Instantaneous
PNOZ s11

Preparing for operation

» Supply voltage

Supply voltage

AC

———————— 1

o 1 1
0 | . !
A1 PNOZsigmal

| expander :

I _Ol A2 module

(24 VDC)

ov
» Input circuit
Input circuit Single-channel Dual-channel
Base unit: 24V DC
PNOZ X safetyrelay | ________ I N
5 i 1
I ! . I
A1 PNOZsigma|
| expander |
L 1 [T9.A2 modue |
ov
Baseunit: | TTTTT7 51‘ g ;\; _P_NBEs_ig;nTa_l
PNOZelog safety relay ] | expander :
Driven via semiconductor outputs ! I module I
oV I ! A2 :
I

» Feedback loop

Feedback loop

PNOZ X

Base unit: Safety relay

Base unit: PNOZelog safety relay

Y1, Y2 and Input are inputs on the base
unit; they evaluate the feedback loop

2 expander

24V DC
"""" ] o
: 51 I
PNOZsigma |
Input ¢_¢ 52  expander :
! | module

» Connection to PNOZsigma base
unit

Base unit: PNOZsigma safety relay

The feedback loop is connected and eval-
uated via the connector

PNOZsigma
base unit

[ interface
PNOZsigma

PNOZsigma :
expander module |

INFORMATION
If a base unit and a contact expander
module from the PNOZsigma range

are connected via the connector, no
additional wiring is necessary.

Do not connect A1 to the contact ex-
pander module!

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Contact expander modules

Instantaneous
PNOZ s11

Installation

Mount expander module without

PNOZsigma base unit:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module.
» Remove the plug terminator at the

side of the base unit and at the con-

tact expander module

» Connect the base unit and the con-

tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.
Installation in control cabinet
» The unit should be installed in a
control cabinet with a protection
type of at least IP54.

Terminal configuration

= = = |
N G
< AT 51
pilz i
\PNOZ 511 y
In1
In2
QOut
Fault
750M

A2 52
1L 26 3k kL QL 7L 8L 9L

] 1

— = == |

Dimensions

*with spring-loaded terminals

— ] =

«—— 120 (4.72") ———>]

¢ 98 (3.86") ———»

<+— *100(3,94") ——»

45
™

Use the notch on the rear of the unit
to attach it to a DIN rail.

Ensure the unit is mounted securely
on a vertical DIN rail (35mm) by us-
ing a fixing element (e.g.a retaining
bracket or an end angle).

Push the unit upwards or down-
wards before lifting the DIN rail.

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Contact expander modules

Instantaneous
PNOZ s11

NOTICE

Service life graph

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Courant coupé (A)
»E Corriente nominal de servicio (A)

» GB Nominal operating current (A)
4

» D Nennbetriebstrom (A)

»F

Corrente di esercizio nominale (A)

» NL Nominale bedrijfsstroom (A)

—_
o

0.1

>F

FDC13:

24 V.

N\aC15: 230 WACT: 230V

100
»D Schaltspielzahl x 108
» GB Cycles x 108

1000

10000 100000

»E Nuamero de ciclos x 10%
>

Numero dei cicli di commutazione x 10%

Nombre de mancevres x 103 » NL Aantal schakelingen x 103

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -20 %/+20 %
Power consumption at Ug DC 3.0wW
Residual ripple DC 20 %
Voltage and current at

Input circuit DC: 24.0 V 95.0 mA
Number of output contacts

Safety contacts (S) instantaneous: 8
Auxiliary contacts (N/C): 1
Category of output contacts in accordance with EN 954-1,

prEN ISO 13849.1

Safety contacts (S) instantaneous: 4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Auxiliary contacts: AC15 at 230 V
Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Imin: 0.01 A, Ia4: 8.0 A
Prax: 2000 VA

Imin: 0.01 A, |0 8.0A
Prax 200 W

Imin: 0.01 A, |0 8.0A
Prax: 2000 VA

Imin: 0.01 A, Ipay: 8.0A
Prax: 200 W

Imax: 6:0 A
Imax: 5:0 A
Imax: 6.0 A
Imax: 5-0 A

m

m

Contact material

AgCuNi + 0.2 pm Au

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Contact expander modules

Instantaneous
PNOZ s11

Electrical data

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1

Blow-out fuse, quick

Safety contacts: 10A
Auxiliary contacts: 10A
Blow-out fuse, slow

Safety contacts: 6A
Auxiliary contacts: 6A
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 6A
Auxiliary contacts: 6A
Max. overall cable resistance Ry ax

input circuits, reset circuits

single-channel at Ug DC 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, instantaneous 2.31E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, instantaneous 3
Performance level (PL)

Safety contacts, instantaneous e
Proof test interval in years 20
Times

Switch-on delay

with automatic reset after power on typ. 30 ms
with automatic reset after power on max. 50 ms
Delay-on de-energisation

with E-STOP typ. 18 ms
with E-STOP max. 30 ms
with power failure typ. 18 ms
with power failure max. 30 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Pollution degree 2

Rated insulation voltage 250V
Rated impulse withstand voltage 6.0 kV
Ambient temperature -10-55°C
Storage temperature -40-85°C
Protection type

Mounting (e.g. cabinet) 1P54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible
2 core, same cross section, flexible:
with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm2, 24 - 12 AWG Order no.:

0.25 - 1.00 mm?2, 24 - 16 AWG Order no.:
0.20 - 1.50 mm2, 24 - 16 AWG Order no.:

750111

750111
750111

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Contact expander modules

Instantaneous
PNOZ s11

Mechanical data

Torque setting with screw terminals

0.50 Nm Order no.: 750111

Max. cross section of external conductors with cage clamp termi-
nals/spring-loaded terminals: Flexible without crimp connectors

0.20 - 2.50 mm2, 24 - 12 AWG Order no.: 751111

Cage clamp terminals/spring-loaded terminals: Terminal points

per connection
Stripping length

2 Order no.: 751111

9 mm Order no.: 751111

Dimensions

Height 100.0 mm Order no.: 751111
98.0 mm Order no.: 750111

Width 45.0 mm

Depth 120.0 mm

Weight 340 g

The standards current on 2006-10 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 8.00 A
2 contacts 8.00 A
3 contacts 8.00 A
4 contacts 7.00 A
5 contacts 6.30 A
6 contacts 570 A
7 contacts 530A
8 contacts 5.00 A

Order reference

Type Features Terminals Order no.
PNOZ s11 24 VDC With screw terminal 750 111
PNOZ s11 C 24 VDC With spring-loaded terminal 751 111

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Contact expander module for increas-

ing the number of available contacts,
Pulse-on timer relay for step-by-step
control of movement sequences,
Delay-on energisation timer for un-
locking an interlock with delay,

Shutdown of application with delay-on

de-energistaion, controlled stop

Unit features

4

Positive-guided relay outputs, ei-
ther instantaneous, delay-on de-
energisation (also retriggerable),
pulsing or delay-on energisation:
— 3 safety contacts

— 1 auxiliary contact

Safe separation of safety contacts
17-18, 27-28, 37-38 from all other
circuits

Switch-on time, pulse time or de-
lay-on de-energisation selectable
LED for:

— Supply voltage

— Input status, channel 1

— Input status, channel 2

— Switch status channel 1/2

— Reset circuit

- Errors

» Safety relays from the PNOZ X
PNOZsigma, PNOZelog, PNOZ-
multi series

» Safety gate monitors from the PST
series

» Two-hand relays from the
PNOZsigma, P2HZ series

Safety features

The unit meets the following safety re-

quirements:

» The contact expander module ex-
pands an existing circuit. As the
output relays are monitored via the
base unit's feedback loop, the safe-
ty functions on the existing circuit
are transferred to the contact ex-
pander module.

» The safety function remains effec-

» Plug-in connection terminals (either tive in the case of a component fail-
Approvals cage clamp terminals or screw ter- ure.
minals) » Earth fault in the feedback loop:
Detected, depending on the base
PNOZ s9 Unit description unit that is used.
» Earth fault in the input circuit:
The unit meets the requirements of EN The output relays de-energise and
c us Pending 60947-5-1, EN 60204-1 and the safety contacts open.
LISTED VDEO113-1. The unit is used as a » The unit has an electronic fuse.
» Contact expander module to in-
Pending crease the number of contacts
available on a base unit. Base units
are all safety relays with feedback
V'S loop.
» Pulse relay

— in accordance with EN 292 Part
2, clause 3.7.10 and 4.1.4 and
EN 292 Part 1, clause 3.23.8
(inching circuit for limit move-
ment of hazardous machine
components during installation,
set up and positioning)

— in safety circuits in accordance
with VDE 0113 and EN 60204-1
(e.g. on movable guards)

Time delay device

— in accordance with prEN 1088
(release with delay through tim-
er)

— in safety circuits in accordance

with VDE 0113-1 and EN 60204-
1 (e.g. on movable guards)
The category that can be achieved in
accordance with EN 954-1 depends
on the category of the base unit. The
contact expander module may not ex-
ceed this.
The unit is designed for use with

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany NSG-D-2-400-2007-07
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Safe timer relay/contact

exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Block diagram

—_—— ——k

A1 A2 S32 |17 27 37|45
| = | | i
i B | Input I I l
e e
— K1,
I ' g
| B= | | 83::
! | 1| |25
| Power | | =
' K2’I\:\:\:|:7 :
! Reset | | |
| | | i
St w1 8 1 0
8 38

— =

*Safe separation in accordance with EN 60947-1, 6 kV

Function description

» Delay-on de-energisation, not re-
triggerable
If the supply voltage at the input cir-
cuit is interrupted, the safety con-
tacts will open once the set release
time has elapsed. 4
If the safety function is cancelled
during the delay time (e.g. safety
gate closed) and the reset button is
operated, the unit will be inactive
when the delay time elapses. To
activate the unit, the reset button
should not be activated until the de-
lay time has elapsed.

» Delay-on de-energisation, retrig-
gerable
(only possible as a standalone ap-
plication or with the PNOZsigma
base unit!)
If the supply voltage at the input cir-
cuit is interrupted, the safety con- >
tacts will open once the set release
time has elapsed.
If the safety function is cancelled 4
during the delay time (e.g. safety
gate closed) and the reset button is
operated, the unit will remain active
when the delay time elapses.

» Pulse on switching on
The safety contacts close when
supply voltage is applied, the feed-
back loop is closed and finally the
input circuit is closed. The safety

contacts are reopened once the
pulse time has elapsed.

If the input circuit is opened for
more than 10 ms during the pulse
time, the safety contacts will open
immediately and the auxiliary con-
tact will be closed.

Delay-on energisation

The set delay time is started when
supply voltage is applied, the feed-
back loop is closed and finally the
input circuit is closed.

If the input circuit and feedback
loop are closed once the delay time
has elapsed, the safety contacts
will close and the auxiliary contact
will be opened.

If the input circuit is opened for
more than 10 ms, the safety con-
tacts will open immediately and the
auxiliary contact will be closed.

with PNOZsigma base unit:

Dual-channel operation via
PNOZsigma connector

without PNOZsigma base unit:

Single-channel operation: one input
circuit affects the output relays

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Timing diagrams

Delay-on de-energisation, not retriggerable

®

POWER E
Input | | | |
Outputsafe | [ + | ] .
Output aux. | r_l-l : |
Feedback | | | || '] [
?[15 E tv E .}.15 i tv !
Key
» Power: Supply voltage » Output aux: Auxiliary contact 45-46 » @: Delay-on de-energisation with
» Input: Input circuitS32 » Feedback: Feedback loop S34 the time t,
» Output safe: Safety contacts 17-18,  » t4: Switch-on delay » @: No retriggering in the time t,,
27-28, 37-38 » t,: Delay time

Delay-on de-energisation, retriggerable

POWER
Input
Qutput safe
Output aux.

Feedback

@-.
ik
5 |5|::L
eme e r
[ I I I

Key

Power: Supply voltage

Input: Input circuitS32

Output safe: Safety contacts 17-18,
27-28, 37-38

Output aux: Auxiliary contact 45-46
Feedback: Feedback loop S34

t4: Switch-on delay

t,: Delay-on de-energisation

tyes: Overall delay time

®: Delay-on de-energisation with
the time t,,

@: Retriggering in the time t, for
overall delay-on de-energisation

tges

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Safe timer relay/contact

exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Pulse on switching on

POWER

Input

®

Output safe

H

Output aux. I I : I |_
Feedback || [ ] :[T]] [T I
ot | b ot
Key
» Power: Supply voltage » t4: Switch-on delay » ®: Fault: Feedback loop closed too

» Input: Input circuitS32 4
» Output safe: Safety contacts 17-18, »

27-28, 37-38 »
» Output aux: Auxiliary contact 45-46  »
» Feedback: Feedback loop S34

Delay-on energisation

to: Delay-on de-energisation

tw: Pulse time

®: Normal operating cycle

@: Fault: Input circuit opened too
early

late
» @: Normal operating cycle with
supply interruption < 10 ms

POWER
Input

Output safe

®

t<10ms

e
!

]

.

Output aux. : I : I Lo ! ! : |_
Feedback | : | if[: | |: ]
RO H RV D
Key
» Power: Supply voltage » t,: Delay-on de-energisation » ®: Fault: Feedback loop closed too
» Input: Input circuitS32 » tv: Delay time late after t, elapsed
» Output safe: Safety contacts 17-18, » @: Normal operating cycle » @: Normal operating cycle with
27-28, 37-38 »  @: Fault: Input circuit opened too supply interruption < 10 ms

» Output aux: Auxiliary contact 45-46
» Feedback: Feedback loop S34

Wiring

Please note: >

» Information given in the “Technical
details” must be followed.

» Outputs 17-18, 27-28, 37-38 are
safety contacts, output 45-46 is an
auxiliary contact (e.g. for display).

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de- ),
tails).

early

Calculation of the max. cable runs
Imax in the input circuit:

leax

R,/ km

max —

Rimax = max. overall cable resist-
ance (see technical details)

R /km = cable resistance/km

Use copper wire that can withstand
60/75 °C.

» Sufficient fuse protection must be
provided on all output contacts with
capacitive and inductive loads.
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Preparing for operation

» Supply voltage

Supply voltage AC DC
po—————————
| AMO— L+
! I
! I
: I
I AR—L-
e e a
» input circuit/feedback loop
Input circuit Input circuit Feedback loop
Without base unit (standalone) Fm————————— s3 Fo—o——————— s3
! $32 O—— ==—+24V DC ! PNOZs9  s32 ¢—KS/K .
| ! | S34
! | ! Al 24V DC
| A2 97 oV | A2 67 oV
e a e M
Base unit: 24V DC ‘
PNOZ X safety relay 24V DC -y — | o ___ B L,)_ __________
________ \ R ! s34 PNOZs9 |
! v1 |
i | t-OA1 PNOZs9 | 45 |
1 PNOZ X Y2
oNOZX : FOS32 | | PNOZX ¥2¢ O—b4e
i Los34 ! |
I

N —— =

oV

Y1 and Y2 are inputs on the PNOZ X; they
evaluate the feedback loop.

Base unit:

PNOZelog safety system; driven via semi-
conductor outputs

(24 VDC)

24V DC
________ -
PNOZelog ! HOA1 PNOZs9 |
Outputo——ésaz :
|
|

_——— e ———

l—OAZ
e a
ov

Input is an input on the PNOZelog; it evalu-
ates the feedback loop
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

» PNOZsigma base unit

Base unit: Safety relays
PNOZ s3, PNOZ s4, PNOZ s5

Base unit: Safety relays
PNOZ s1, PNOZ s2

The input circuit is connected and evaluat-
ed via the connector.

__________ | Fm————————=—
S11 ?—O S34
|

PNOZ s3
PNOZ s4
PNOZ s5

Interface
PNOZsigma

PNOZ s1
PNOZ s2

' [

Base unit: Two-hand control unit
PNOZ s6

Base unit: Two-hand control unit
PNOZ s6.1

The input circuit is connected and evaluat-
ed via the connector.

__________ R ——
$120-0S34  PNOZ 9|
I

Interface | —
PNOZsigma

PNOZ s6

__________ | C7 - "7
S24 O—(I) S34
|

©
E
=]
@
N

W

PNOZ s6.1

» Application

without feedback loop

with feedback loop

without base unit

S
TPNOZs9 332¢F__./f;§i

| s34 s
! A1 | 24vDC
! A2b— ov

MEONAT0 mon Tl S3
| PNOZs9 S32

: s34 K5 K6
: Al 24V DC
|

> Key

S3 Reset button

Pilz GmbH & Co. KG, Sichere Automation, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

NSG-D-2-400-2007-07

1.2-93



1.2-94

Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Installation

Mount expander module without

PNOZsigma base unit:

» Ensure that the plug terminator is
inserted at the side of the unit.

Connect base unit and PNOZsigma

contact expander module.

» Remove the plug terminator at the
side of the base unit and at the con-
tact expander module

» Connect the base unit and the con-
tact expander module to the sup-
plied connector before mounting
the units to the DIN rail.

Installation in control cabinet

» The unit should be installed in a
control cabinet with a protection
type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a DIN rail.

» Ensure the unit is mounted securely
on a vertical DIN rail (35mm) by us-
ing a fixing element (e.g.a retaining
bracket or an end angle).

» Push the unit upwards or down-
wards before lifting the DIN rail.

Terminal configuration

= ]
AN
_*AW. $32 S3 .
H pilz
NOZ s9
Power
In1
In2
Out
Reset
Fault™
u;AZ 45 L6
218 728 38
— =
Dimensions
*with spring-loaded terminals
— ] | U—

«— 120 (4.72") —— ¥

l«——— 98 (3.86") ——»

17,5
<«———*100(394") ——b 0.69°
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

NOTICE

Service life graph

This data sheet is only intended for use
during configuration. For installation
and operation, please refer to the op-
erating instructions supplied with the
unit.

Corrente di esercizio nominale (A)

Courant coupé (A)
»E Corriente nominal de servicio (A)

» GB Nominal operating current (A)
4

» D Nennbetriebstrom (A)

»F

» NL Nominale bedrijfsstroom (A)

—_
o

-

0.1

»D Schaltspielzahl x 108

FDC13:24 V-

100 1000

» GB Cycles x 10° >
Nombre de mancevres x 103 » NL Aantal schakelingen x 103

>F

[Nac15: 230

AC1:230V
!

10000 100000

»E Numero de ciclos x 103
Numero dei cicli di commutazione x 10%

Technical details

Electrical data

Supply voltage

Supply voltage Ug DC 24V
Voltage tolerance -15 %/+10 %
Power consumption at Ug DC 20w
Residual ripple DC 20 %
Typ. supply current at A1 70 mA
Voltage and current at

Input circuit DC: 15.0 mA
Feedback loop DC: 24.0 V 15.0 mA
Max. current pulse

Al 0.70 A
Input circuit 0.10 A
Feedback loop 0.10 A
Number of output contacts

Safety contacts (N/O), delayed: 3
Auxiliary contacts (N/C), delayed: 1
Category of output contacts in accordance with prEN ISO

13849.1

Delay time <30 s 4

Delay time >30 s 4

Utilisation category in accordance with EN 60947-4-1
Safety contacts: AC1 at 240 V

Safety contacts: DC1 at 24 V

Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

Utilisation category in accordance with EN 60947-5-1
Safety contacts: AC15 at 230 V

Safety contacts: DC13 at 24 V (6 cycles/min)

Auxiliary contacts: AC15 at 230 V
Auxiliary contacts: DC13 at 24 V (6 cycles/min)

Imin: 0.01 A, I 0: 8.0 A
Prax: 2000 VA

Imin: 0.01 A, |10 8.0A
Pmax. 200 W

Imin: 0.01 A, |0 8.0A
Prax: 2000 VA

Imin: 0.01 A, |0 8.0A
Prax: 200 W

: 6.0A
: 5.0A
1 6.0A
lnax: 5.0 A

Imax
Imax
I ax

m

Contact material

AgCuNi + 0.2 pm Au
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Electrical data

External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick

Safety contacts: 10A
Auxiliary contacts: 10A
Blow-out fuse, slow

Safety contacts: 6A
Auxiliary contacts: 6A
Circuit breaker 24 VAC/DC, characteristic B/C

Safety contacts: 6A
Auxiliary contacts: 6A
Max. overall cable resistance Ry ax

A1/A2 20 Ohm
Input circuit 30 Ohm
Feedback loop 30 Ohm
Safety-related characteristic data

Probability of dangerous failure per hour (PFHp)

Safety contacts, delayed <30 s 2.14E-09 1/h
Safety contacts, delayed >30 s 2.14E-09 1/h
SIL claim limit (SIL CL)

Safety contacts, delayed <30 s 3
Safety contacts, delayed >30 s 3
Performance level (PL)

Safety contacts, delayed <30 s e
Safety contacts, delayed >30 s e

Proof test interval in years 20
Times

Switch-on delay

with manual reset typ. 60 ms
with manual reset max. 80 ms
Delay-on de-energisation

with E-STOP typ. 40 ms
with E-STOP max. 50 ms
Recovery time at max. switching frequency 1/s

after power failure 800 ms

Delay time ty;: selectable

Repetition accuracy

0,00s;0,10s; 0,20 s; 0,30 s; 0,40 s; 0,50 s; 0,60 s; 0,70 s; 0,80 s;
1,00s; 1,50 s; 2,00 s; 2,50 s; 3,00 s; 3,50 s; 4,00 s; 5,00 5; 6,00 s;
7,00 s; 8,00s; 10,00 s; 12,00 s; 14,00 s; 15,00 s; 16,00 s; 20,00 s;
25,00 s; 30,00 s; 35,00 s; 40,00 s; 50,00 s; 60,00 s; 70,00 s; 80,00
s; 90,00 s; 100,00 s; 120,00 s; 140,00 s; 150,00 s; 160,00 s;
180,00 s; 200,00 s; 210,00 s; 240,00 s; 300,00 s

-1 %/+1 %, -20 ms/+20 ms

Supply interruption before de-energisation

10 ms

Supply interruption before de-energisation in the input circuit

10.0 ms

Environmental data

EMC EN 60947-5-1, EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz

Amplitude 0.35 mm

Climatic suitability EN 60068-2-78

Airgap creepage in accordance with EN 60947-1

Rated insulation voltage 250V

Rated impulse withstand voltage 6.0 kV

Ambient temperature -15-55°C

Storage temperature -40 - 85 °C
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Safe timer relay/contact exander modules

Delay-on energisation, delay-on de-energisation, pulsing

PNOZ s9

Environmental data

Protection type

Mounting (e.g. cabinet) IP54

Housing 1P40

Terminals IP 20

Mechanical data

Housing material

Housing PC

Front PC

Max. cross section of external conductors with screw terminals

1 core flexible 0.25 - 2.50 mm2, 24 - 12 AWG Order no.: 750109
2 core, same cross section, flexible:

with crimp connectors, without insulating sleeve 0.25 - 1.00 mm2, 24 - 16 AWG Order no.: 750109
without crimp connectors or with TWIN crimp connectors 0.20 - 1.50 mm?2, 24 - 16 AWG Order no.: 750109
Torque setting with screw terminals 0.50 Nm Order no.: 750109

Max. cross section of external conductors with cage clamp termi- 0.20 - 2.50 mm?2, 24 - 12 AWG Order no.: 751109

nals/spring-loaded terminals: Flexible without crimp connectors

Cage clamp terminals/spring-loaded terminals: Terminal points
per connection
Stripping length

2 Order no.: 751109

9 mm Order no.: 751109

Dimensions

Height 102.0 mm Order no.: 751109
96.0 mm Order no.: 750109

Width 17.5 mm

Depth 120.0 mm

Weight 175 ¢

The standards current on 2007-02 apply.

Conventional thermal current

Ith (A) at UB DC

1 contact 8.00 A

2 contacts 7.00 A

3 contacts 6.00 A

Order reference

Type Features Terminals Order no.
PNOZ s9 24 VVDC With screw terminals 750 109
PNOZ s9 C 24 VDC With spring-loaded terminals 751 109
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Order reference

PNOZsigma safety relays

Alphabetically by type

Type Features Terminals Order no. Page

PNOZ s1 24 VDC With screw terminal 750 101 1.2-2

PNOZ s1 C 24 \VVDC With spring-loaded terminal 751 101 1.2-2

PNOZ s10 24 \VDC With screw terminal 750 110 1.2-74
PNOZ s10 C 24\/DC With spring-loaded terminal 751 110 1.2-74
PNOZ s11 24 VDC With screw terminal 750 111 1.2-81
PNOZ s11 C 24\VVDC With spring-loaded terminal 751 111 1.2-81
PNOZ s2 24 VDC With screw terminal 750 102 1.2-10
PNOZ s2 C 24 \VDC With spring-loaded terminal 751 102 1.2-10
PNOZ s3 24\VDC With screw terminals 750 103 1.2-18
PNOZ s3 C 24\/DC With spring-loaded terminals 751 103 1.2-18
PNOZ s4 24 VvDC With screw terminals 750 104 1.2-26
PNOZ s4 48 - 240 VAC/DC With screw terminals 750 134 1.2-26
PNOZ s4 C 24\VVDC With spring-loaded terminals 751 104 1.2-26
PNOZ s4 C 48 — 240 VAC/DC With spring-loaded terminals 751 134 1.2-26
PNOZ s5 24\VDC With screw terminals 750 105 1.2-35
PNOZ s5 48 - 240 VAC/DC With screw terminals 750 135 1.2-35
PNOZ s5 C 24 VDC With spring-loaded terminals 751 105 1.2-35
PNOZ s5 C 48 — 240 VAC/DC With spring-loaded terminals 751 135 1.2-35
PNOZ s6 24 VDC With screw terminals 750 106 1.2-45
PNOZ s6 48 - 240 VAC/DC With screw terminals 750 136 1.2-45
PNOZ s6 C 24\/DC With spring-loaded terminals 751 106 1.2-45
PNOZ s6 C 48 - 240 VAC/DC With spring-loaded terminals 751 136 1.2-45
PNOZ s6.1 24 VDC With screw terminals 750 126 1.2-53
PNOZ s6.1 48 - 240 VAC/DC With screw terminals 750 156 1.2-53
PNOZ s6.1 C 24 VDC With spring-loaded terminals 751 126 1.2-53
PNOZ s6.1 C 48 — 240 VAC/DC With spring-loaded terminals 751 156 1.2-53
PNOZ s7 24\VDC With screw terminal 750 107 1.2-61
PNOZ s7 C 24\/DC With spring-loaded terminal 751 107 1.2-61
PNOZ s8 24 VDC With screw terminal 750 108 1.2-68
PNOZ s8 C 24 VDC With spring-loaded terminal 751 108 1.2-68
PNOZ s9 24 VDC With screw terminals 750 109 1.2-88
PNOZ s9 C 24 \VVDC With spring-loaded terminals 751 109 1.2-88
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Order reference

PNOZsigma safety relays

Numerically by order number

Order no. Type Features Terminals Page
750 101 PNOZ s1 24 VDC With screw terminals 1.2-2
750 102 PNOZ s2 24\VDC With screw terminals 1.2-10
750 103 PNOZ s3 24\VDC With screw terminals 1.2-18
750 104 PNOZ s4 24\VDC With screw terminals 1.2-26
750 105 PNOZ s5 24 VDC With screw terminals 1.2-35
750 106 PNOZ s6 24 VvDC With screw terminals 1.2-45
750 107 PNOZ s7 24 VDC With screw terminals 1.2-61
750 108 PNOZ s8 24\VDC With screw terminals 1.2-68
750 109 PNOZ s9 24\VDC With screw terminals 1.2-88
750 110 PNOZ s10 24\DC With screw terminals 1.2-74
750 111 PNOZ s11 24 VvDC With screw terminals 1.2-81
750 126 PNOZ s6.1 24 VvDC With screw terminals 1.2-53
750 134 PNOZ s4 48 - 240 VAC/DC With screw terminals 1.2-26
750 135 PNOZ s5 48 - 240 VAC/DC With screw terminals 1.2-35
750 136 PNOZ s6 48 - 240 VAC/DC With screw terminals 1.2-45
750 156 PNOZ s6.1 48 - 240 VAC/DC With screw terminals 1.2-53
751101 PNOZ s1 C 24\VDC With spring-loaded terminals 1.2-2
751 102 PNOZ s2 C 24\VDC With spring-loaded terminals 1.2-10
751 103 PNOZ s3 C 24\VDC With spring-loaded terminals 1.2-18
751 104 PNOZ s4 C 24 \VDC With spring-loaded terminals 1.2-26
751 105 PNOZ s5 C 24\VDC With spring-loaded terminals 1.2-35
751 106 PNOZ s6 C 24\VDC With spring-loaded terminals 1.2-45
751107 PNOZ s7 C 24 VDC With spring-loaded terminals 1.2-61
751 108 PNOZ s8 C 24VDC With spring-loaded terminals 1.2-68
751 109 PNOZ s9 C 24 VDC With spring-loaded terminals 1.2-88
751 110 PNOZ s10C 24 VVDC With spring-loaded terminals 1.2-74
751 111 PNOZ s11 C 24\VDC With spring-loaded terminals 1.2-81
751 126 PNOZ s6.1 C 24\VDC With spring-loaded terminals 1.2-53
751 134 PNOZs4 C 48 - 240 VAC/DC With spring-loaded terminals 1.2-26
751135 PNOZ s5C 48 - 240 VAC/DC With spring-loaded terminals 1.2-35
751 136 PNOZ s6 C 48 - 240 VAC/DC With spring-loaded terminals 1.2-45
751 156 PNOZ s6.1 C 48 - 240 VAC/DC With spring-loaded terminals 1.2-53
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Standards and directives

European directives and position of the standards in Europe

b o | par ey N

Article 95

The Council of Europe adopts directives

® 4 Low voltage directive
(& 73/23/EEC

| ]
»
EEE »
EEE
o - il
Machinery directive =
98/37/EC o
_—
EMC directive o »
89/336/EEC —
il
—
Health and safety s 4
at work directive s R
89/391/EEC —¢
[ e
Work equipment directive =
89/655/EEC etc.

EU countries adopt laws

GPSG

(product safety law for manufacturers
and those placing the product on the
market)

» ArbSchG und BetrSichV

(health and safety at work and
occupational safety for operators)

Incorporation of the directives into domestic law (using Germany as an example)

European directives

The concept of a single European in-
ternal market in terms of the “New Ap-
proach” can be traced right back to
the start of the 70s: The low voltage di-
rective is the first piece of European
legislation to take into account the ap-
proach towards harmonisation of a
common single market.

Products that are covered by one or
more of the following directives have
to apply a CE-mark, i.e. the product
must be accompanied by a declara-
tion of conformity. With a declaration
of conformity the manufacturer con-
firms that his product meets all the re-
quirements of the European directives
that relate to his product. This means
he can launch and sell his product
within the scope of the EU without
consideration of any national regula-
tions.

» Lifts
95/16/EC

» Construction products
89/106/EEC

» Pressure equipment directive
97/23/EC

» EMC directive
89/336/EEC

» ATEX
94/9/EC

» Appliances burning gaseous fuels
90/396/EEC

» Machinery directive
98/37/EC

» Medical device directive
93/42/EEC

» Low voltage directive
73/23/EEC

» Personal protective equipment
89/686/EEC

» Safety of toys directive
88/378/EEC

The directives are addressed to mem-
ber states, who are obliged to incorpo-
rate the European directives into
domestic law. In Germany this is nor-
mally achieved through the device
safety law.

Position of the standards in Europe

The legal status of standards is con-
stantly under discussion. Inside
Europe, i.e. within the scope of the
European directives that are subject to
the CE-

makring obligation, a manufacturer is
not bound by standards or other spec-
ifications. He simply needs to comply
with the health and safety require-
ments of the directive(s). The associat-
ed benefits of a division between
standards and legislation are obvious:
It is easier for legislators to agree on
the essential requirements than on
technical details. Also, the directives
do not regularly have to be adapted to
the state of technology; member

states can use their own legal system
for incorporation and manufacturers
are free to select the ways in which
they implement the requirements of
the directive.
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Standards and directives

European directives and position of the standards in Europe

ments for machinery

A standards have priority over all others
and deal with essential safety require-

EN 1050 Risk assessment

A

of safety

devices

B1 standards deal with aspects

B2 standards deal with safety

B1, B2

C standards deal with
specific types or groups
of maschinery

EN ISO 12100 Safety of machinery

EN 954-1 Safety-related parts
EN 574 Two-hand controls
EN 418 Emergency stop equipment

EN 12415 Turning machines
EN 422 Blow moulding machines
C EN 692 Mech. presses

Standards pyramid

So what are the benefits of applying
the standards? With so-called harmo-
nised standards with presumption of
conformity, there is a shifting of the
burden of proof, i.e. if manufacturers
apply these standards, it is presumed
that they will also comply with the spe-
cific requirements of the European di-
rectives. The regulatory authorities
would therefore need to prove that a

manufacturer did not meet the legal
requirements.

However, should a manufacturer devi-
ate from the harmonised standards, he
himself must prove how he has met
the essential safety requirements. This
is generally done via a hazard analysis.
In practice one would endeavour to
apply the harmonised standards, un-

less the products concerned are highly
innovative and no harmonised stand-

ards yet exist. The standards for which
this “presumption effect” applies can

be researched in the Official Journal of
the EU (e.g. on the Internet). Standards
in Europe are subdivided into what are
termed A, B, and C standards.
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Standards and directives

Risk assessment

Risk assessment

Under the terms of the machinery di-
rective, a machine manufacturer must
assess the hazards in order to identify
all the hazards that apply to his ma-
chine. He must then design and con-
struct the machine to take account of
his assessment. This requirement also
applies to operators who act as manu-
facturers under the terms of the ma-
chinery directive. For example, this

may occur with machines that are in-
terlinked or for machinery that has
been upgraded and substantially
modified.

EN 1050 contains “Principles for risk
assessment” on machinery. These ap-
proaches can be called upon as part of
a comprehensive analysis. EN 954-1
expands on

EN 1050 with regard to the assess-
ment of safety-related parts of control
systems.

The hazards emanating from a ma-
chine may be many and varied, so for
example, it is necessary to consider
not just mechanical hazards through
crushing and shearing, but also ther-
mal and electrical hazards and haz-
ards from radiation. Risk reduction is
therefore an iterative process, i.e. it is
carried out before and during the plan-
ning phase and after completion of the
plant or machine.

Start )

v

Determination of the
limits of the machine ™

\
Hazard identification

->

Risk estimation

v
Risk evaluation _J

v

Is the
machinery

- Risk reduction I

v > Risk analysis ’

Yes
~ W End J
safe?
No

Risk assessment '

Lifecycles, limits application area,
training level, other groups of people,
etc.

Annex A of EN 1050
point 4, EN 292-1
etc.

Extent, probability, group of people,
human factors, reliability of the safety
function, possibility of defeat, etc.

Hazard removed?
Protective measures appropriate?
User information sufficient?

Iterative process in accordance with EN 1050
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Standards and directives

Legal regulations outside Europe and standards for functional

safety

Legal regulations outside Europe

The situation is somewhat different in
the USA: people there are mainly fa-
miliar with two types of standards:
ANSI (American National Standards
Institute) and OSHA (Occupational
Safety and Health Administration).

OSHA standards are published by the
state and compliance is mandatory.
ANSI standards, on the other hand,
are developed by private organisa-
tions and their application is generally
not absolutely essential. However,
ANSI standards can still be found in-
cluded as part of a contract. Beyond
that ANSI standards are being taken
over by OSHA. You can also still come
across the NFPA (National Fire Protec-
tion Association), which developed
NFPA 79 as a counterpart to EN
60204-1, for example. OSHA stand-
ards can be compared with the Euro-
pean directives. Unlike the European
directives, OSHA standards are more
involved with formulating technical
specifications than abstract require-
ments.

The legal basis in the USA can be seen
as a mix of product standards, fire
codes (NFPA), electrical codes (NEC)
and national laws. Local government
bodies have the authority to monitor
that these codes are being enforced
and implemented.

Russia and the CIS states have imple-
mented GOST-R certification for some
years now, in other words, technical
devices that fall within a specific prod-
uct area must undergo a certain certi-
fication process. Machinery and any
corresponding technical accessories
undergo atype approval test through a
European notified body, for example.
This test is generally recognised by a
Russian-based approvals body. From
the point of view of safety, the same
requirements apply as in Europe.

China, on the other hand, has intro-
duced CCC certification. Similar to the
position in Russia, technical products
are subject to mandatory certification
through a national approvals body in
China. In addition, production sites are

inspected. If a technical device falls
with the scope of the product list,
which is subdivided into 19 categories,
certification is mandatory, otherwise it
will be necessary to supply a type of
“declaration of no objection” from a
national notified body.

Japan is currently in a transition peri-
od: The plan is for Japan to adopt the
European “new approach” — in other
words, to keep standards and legisla-
tion separate. At the moment the inter-
national ISO and IEC standards are
being directly incorporated into na-
tional legislation, which is why people
are currently confronted with frequent
amendments to laws and lengthy im-
plementation periods.

Standards for functional safety

Different standards may be called
upon to observe functional safety on
control systems, depending on the ap-
plication. In the area of machine safe-
ty, EN 954-1 is the main standard
named for safety-related control sys-
tems. Irrespective of the technology,
this applies for the whole chain from
the sensor to the actuator. The risk
graphs and corresponding risk param-
eters can be used to estimate the po-
tential risk for danger zones on
machinery. The category is then es-
tablished without the use of risk-re-
ducing measures.
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Standards and directives

Risk parameters and categories in accordance with EN 954-1

Risk parameters

S = Severity of injury:

1 = Slight (normally reversible) injury
2 = Serious (normally irreversible) inju-
ry including death

F = Frequency and/or exposure time
to the hazard:?

1 = Seldom to quite often and/or the
exposure time is short

2 = Frequent to continuous and/or the
exposure time is long

P = Possibility of avoiding the hazard:
1 = Possible under specific conditions
2 = Scarcely possible

Starting point for

risk estimation Categories

B|1]|2]3]4
/ = <9000
| F1 ad X X JOIO)
2| P 000

F2 = N JO

P2 oo 0@

\d

Categories

Risk graph from EN 954

Categories in accordance with
EN 954-1

The control system requirements de-
rived from the risk graph are specified
as follows:

Category B

Basic category with no special re-
quirements = “good industrial stand-
ard”

Category 1

Safety-related parts must be designed
and constructed using well-tried com-
ponents and well-tried safety princi-
ples.

Well-tried means: the components
have been widely used in the past with
successful results in similar applica-
tions, or they have been manufactured
using principles that demonstrate its
suitability and reliability for safety-re-
lated applications.

Example: safety switch with forced-
opening contacts.

Well-tried safety principles are circuits
that are constructed in such a way that
certain faults can be avoided by the
appropriate arrangement or layout of
components.

Example: avoiding a short circuit
through appropriate separation,
avoiding component failures that re-
sult from over-dimensioning, using the
failsafe principle (on switching off).

Note: The occurrence of a fault can
lead to the loss of the safety function.

Category 2

Safety-related parts of control sys-
tems must be designed so that their
safety function(s) are checked at suita-
ble intervals by the machine control
system. The safety function(s) must be
checked: at the machine start-up and
prior to the initiation of any hazardous
situation; periodically during opera-
tion, if the risk assessment and the
kind of operation show that it is neces-
sary.

The initiation of this check may be au-
tomatic or manual. Automatically, for
example, the check may be initiated
by a signal generated from a control
system at suitable intervals. The auto-
matic test should be provided by pref-
erence. The decision about the type of
test depends on the risk assessment
and the judgement of the end user or
machine builder. If no fault is detected,
operation may be approved as a result
of the test. If a fault is detected, an out-
put must be generated to initiate ap-
propriate control action. A second,
independent shutdown route is re-
quired for this.

Notes: In some cases Category 2 is
not applicable because the checking
of the safety function cannot be ap-
plied to all components and devices.
Moreover, the cost involved in imple-
menting Category 2 correctly may be
considerable, so that it may make bet-
ter economic sense to implement a
different category.

In general Category 2 can be realised
with electronic techniques. The sys-
tem behaviour allows the occurrence
of a fault to lead to the loss of the safe-
ty function between checks; the loss
of the safety function is detected by
the check.

Category 3

Safety-related parts of control sys-
tems must be designed so that a sin-
gle fault in any of these parts does not
lead to the loss of the safety function.
Whenever reasonably practicable, the
single fault shall be detected at or be-
fore the next demand upon the safety
function.

This does not mean that all faults will
be detected. The accumulation of un-
detected faults can lead to an unin-
tended output signal and a hazardous
situation at the machine.

Category 4

Safety-related parts of control sys-
tems must be designed so that a sin-
gle fault in any of these parts does not
lead to a loss of the safety function;
the single fault must be detected at or
before the next demand upon the
safety functions (e.g. immediately at
switch on, at the end of a machine op-
erating cycle).

If this detection is not possible, then
an accumulation of faults shall not lead
to a loss of the safety function.
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Standards and directives

Safety-related parts of control systems - General principles for

design in accordance with EN ISO 13849-1

) S - Schwere der Verletzung

S, = leichte Verletzung (normalerweise reversibel)
, = schwere Verletzung, einschlieBlich Tod

Bestimmung des erforderlichen Performance Levels (PL))

Geringes Risiko
Py e—— a

P e— b

L

a
2
3
8
(normalerweise irreversibel) Py > é
> F - Haufigkeit und/oder Dauer der Gefdhrdungsexposition P Pz_i (o] é
F, = selten bis 6fters und/oder kurze Dauer Fq ->E g_’
F, = haufig bis dauernd und/oder lange Dauer Ausgang‘s- Sz{ P > d 5
punkt far Py > <
» P - Méglichkeiten zur Vermeidung der Gefahrdung die Risiko- F2=p> -~ %
P, = mdglich unter bestimmten Bedingungen beurteilung Pz > € %
P2 = kaum méglich Hohes Risiko u"c°j
Safety-related parts of control sys- Risk assessment in accordance
tems - General principles for design  with EN ISO 13849-1
in accordance with EN ISO 13849-1
Risk assessment is an iterative proc-
As the successor standard to EN 954-  ess, i.e. it will need to be carried out
-1, EN ISO 13849-1 is based on the fa- more than once. The risk must be esti-
miliar categories. Equally, it examines  mated and the performance level de-
complete safety functions, including fined for each hazard on which the risk
all the components involved in their is to be reduced through control
design. EN ISO 13849-1 goes beyond = measures. The risk is estimated
the qualitative approach of EN 954-1 through consideration of the severity
to include a quantitative assessment of injury (S), the frequency and dura-
of the safety functions. A performance  tion of exposure to the hazard (F) and
level (PL) is used for this, buildingupon  the possibility of avoiding or limiting
the categories. the harm (P).
Components/devices require the fol- Parameters S, F and P are used on the
lowing safety parameters: risk graph to determine the required
performance level (PL,) for a safety
» Category (structural requirement) function. The selection of parameters
» PL: Performance level is no different to the procedure used in
» MTTFd: Mean time to dangerous EN 954-1 (1996). However, the result
failure Mean Time To Dangerous is no longer a category but a PL.
Failure)
» DC: Diagnostic coverage Diagnos-  The PL is classified into 5 levels in re-
tic Coverage) gard to the probability of failure.
» CCF: Common cause failure Com-
mon Cause Failure)
The standard describes how to calcu-
late the performance level (PL) for
safety-related parts of control sys-
tems, based on designated architec-
tures. EN ISO 13849-1 refers any
deviations to IEC 61508.
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Standards and directives

Safety-related parts of control systems - General principles for
design in accordance with EN ISO 13849-1

Performance level

The performance level (PL) classifies 5
levels of probability of failure. The ta-

ble shows the relationship between PL
and the probability of dangerous fail-

ure per hour (PFHD).

Once the required PL has been estab-
lished, the PL achieved by the safety
function (SRP/CL) is calculated. To do
this the SRP/CL can be divided into
logical blocks, such as input, logic
solving and output for example.

Performance Levels (PL)
in accordance with EN ISO 13849-1

Probability of a
dangerous failure
per hour [1/h]

10° < PFH < 10*

3x10° < PFH < 10°

10° < PFH < 3x10°®

107 < PFH < 10°®

®|Q|O0|T |

10® < PFH < 107

Logic

Input Output

solving

When using a designated architecture
or an architecture of similar structure,
the achieved PL can be calculated
graphically using the bar chart. To do
this the architecture of the SRP/CL in
divided into categories. MTTFp and
DC,yg are also required. From Catego-
ry 2 onwards, the CCF will also need to
be examined. A component's MTTFp
value is usually provided by the manu-
facturer. The standard provides tables
and check lists for calculating the oth-
er values.

It is also possible to calculate the
achieved PL of an SRP/CL. The prob-
ability of dangerous failure of all the
blocks that combine to form the safety
function is added up:

PFHSystem =
I:)FHInput + PI:HLogic + PFHOutput

The PL achieved by an SRP/CL must
be at least as high as the PL required
by the safety function. If this condition
is not met, the safety function must be
implemented differently.

Relationship between categories DC, MTTF, and PL

PFH/h

Performance Level

|

3 years

b
) Wl EZT —-
° |—|

10 years
H: 30 years

e | O MTTF, = low, [l MTTF. = medium, [J MTTF,. = high

LT 00
years

10® T T

Cat. B Cat. 1 Cat. 2
DC.y DC.ay DC.y
=none =none =low

T T T T
Cat. 2 Cat. 3 Cat. 3 Cat. 4

DCayq DC,q DC.q DC.y
=med. = low =med. = high
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Standards and directives

Functional safety and legal position of EN/IEC 61508

Functional safety with ?EN/IEC
61508?

EN/IEC 61508 is regarded as a generic
safety standard, which deals with the
functional safety of electrical, elec-
tronic and programmable electronic
systems, irrespective of the applica-
tion.

One of the main tasks of EN/

IEC 61508 is to serve as a basis for the
development of application-oriented
standards. Standards' committees are

currently busy in the areas of machine
safety with EN/IEC 62061, and proc-
ess safety with EN/IEC 61511. Also
under revision is EN 954, the standard
harmonised under the scope of the
machinery directive, which in future
will be listed as EN ISO 13849.

These sector-specific standards are
intended to continue the principle ap-
proaches of EN/IEC 61508 and to im-
plement the requirements for the
relevant application area in a suitably
practical manner.

What is the legal status ?of
EN/IEC 61508?

As EN/IEC 61508 is not listed in the
Official Journal of the European Com-
munities for implementation as a Euro-
pean directive, it lacks the so-called
“presumption effect”: so if the stand-
ard is used on its own, a control sys-
tem designer cannot presume that the
relevant requirements of the specific
European directive have been met.

Machinery sector

c
2

Process sector

Medical sector

C

Transport sector

c
g

Power station sector

Sector standards from EN/IEC 61508
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Standards and directives

Functional safety in accordance with EN/IEC 62061

Risk assessment and determination of required Safety Integrity Level (SIL)
Class Cl Frequency Probability of hzd. Avoidance

Consequences S 34 5-7 8-10 11-13 14-15 and duration Fr event Pr P
Death, losing an eye 4 [SIL2 SIL2 SIL2 SIL3 SIL3 <1 hour 5  Very high 5
or arm
Permanent, 3 OM SIL1 SIL2 SIL3 >1h-<1day 5 Likely 4
losing fingers
Reversible, 2 OM SIL1 SIL2 >1day-<2wks 4 Possible 3 Impossible 5
medical attention
Reversible, first aid 1 OM SIL1 >2wks-<1year 3 Rarely 2  Possible 3

> 1 year 2  Negligible 1 Likely 1

[0 AM = Other measures recommended

Functional safety of safety-related
electrical, electronic and program-
mable electronic control systems in
accordance with EN/IEC 62061

EN/IEC 62061 represents a sector-
specific standard under EN/

IEC 61508. It describes the implemen-
tation of safety-related electrical con-
trol systems on machinery and
examines the overall lifecycle from the
concept phase through to decommis-
sioning. Quantitative and qualitative

examinations of the safety functions
form the basis.

Risk estimation is an iterative process,
i.e. it will need to be carried out more
than once. The risk must be assessed
and the SIL defined for each hazard on
which therisk is to be reduced through
control measures. The risk is estimat-
ed through consideration of the sever-
ity of injury (Se), the frequency and
duration of exposure to the hazard (Fr),
probability of occurrence of a hazard-
ous event (Pr) and the possibility of
avoiding or limiting the harm (Av).
The required SIL is assigned using the
table above, where Cl = Fr + Pr + Av.
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Standards and directives

Functional safety in accordance with EN/IEC 62061

Safety Integrity Level (SIL)
in accordance with EN IEC 62061

Probability of a
dangerous failure
per hour [1/h]

No special safety requirement

10° < PFH < 10*

1 (1 failure in 100000 h)

3x10° < PFH < 10°

1 failure in 100000 h)

10° < PFH < 3x10°

107 < PFH < 10°®

1(
2 (1 failure in 1000000 h)
3 (1 failure in 10000000 h)

108 < PFH < 107

SIL assignment

The safety integrity level (SIL) classi-
fies three levels of probability of failure.
The table shows the relationship be-
tween SIL and the probability of dan-
gerous failure per hour (PFHp).

The SRECS (safety-related electrical
control system) is divided into subsys-
tems. The subsystems are assigned to
actual devices.

The probability of a dangerous failure
is calculated by adding the probabili-
ties of failure of all the subsystems of
the SRECS:

PFHD = PFHD1 + ..+ PFHDH

The selection or design of the SRECS
must always meet the following mini-
mum requirements:

Requirements for hardware safety in-
tegrity, comprising

» Architectural constraints for hard-
ware safety integrity

» Requirements for the probability of
dangerous random hardware fail-
ures

plus requirements for systematic safe-
ty integrity, comprising

» Requirements for avoidance of fail-
ures and

» Requirements for the control of sys-
tematic failures.

The following parameters are required
in assessing hardware safety integrity:

AD: Dangerous failure rate

T1: Proof test

T2: Diagnostic test interval
DC: Diagnostic coverage
B: Common cause failure

The calculated probability of failure
(PFHp) of each SRECS must be less
than the probability of failure required
by the safety function. The required
probability of failure, depending on the
SIL, can be taken from the table. If this
condition is not met, the safety func-
tion must be implemented differently.

The achieved SIL can only be as high
as the lowest SILCL (SIL Claim Limit)
of a subsystem involved in performing
the safety function.

Hardware fault
tolerance
0

Safe failure
fraction (SFF)

Hardware fault
tolerance
1

Hardware fault
tolerance
2

<60% Not allowed

SIL 1

SIL 2

60% — < 90% SIL 1

SIL 2

SIL 3

90% - < 99% SIL 2

SIL 3

SIL 3

99% SIL3

SIL 3

SIL3
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Service

Pre-sales/after sales

Services, concepts and solutions

We are happy to advise you, in the
configuration phase or during com-
missioning.

Plant assessment
Analysis and assessment of
the safety-related condition
of your plant and machin-
ery. Presentation of basic proposals
for improvement.

Risk assessment

Assessment of the hazards

and risks on plant and ma-

chinery, based on norms
and standards.

Safety concept

Based on the risk analysis,
appropriate protective
measures can be selected
and a safety concept drawn up.

Safety design

Pilz undertakes all the tasks
p | K required to implement a
Sl project: component selec-
tion, preparation of circuit diagrams,
programming, control cabinet, instal-
lation, commissioning.

Co-ordination and imple-

mentation of all the activi-
= ties necessary for the CE

conformity of plant and machinery.

Safety sign-off
. V ty sig

v All the relevant safety-relat-
‘/ ed documents are exam-
ined, check lists are

. Ce CE services

created and the plant and machinery
checked.

Technical support

Our engineers can support

you in the selection, use

and application of our prod-
ucts. They are in constant contact with
customers from the widest range of ar-
eas and industrial sectors and are hap-
py to answer your queries at any time.
% E-mail:

techsupport@pilz.de

24-hour hotline:
+49 711 3409-444

Training and education
A wide range of seminars

/]
i
E! and training courses helps
to communicate the funda-

mentals for minimising risk and assur-
ing your success.

Worldwide representa-

tives

Our worldwide network of

subsidiaries and sales part-
ners ensures comprehensive support
and assistance with your questions
and problems.

Internet

Our homepage at
w ! www.pilz.com provides the

latest information, electron-
ic shopping, direct dialogue and en-
quiry functions as well as extensive
download options.

E-Business

The focus of Pilz's E-Busi-

ness activities is to

strengthen customer orien-
tation through the use of new media
and to increase added value via a sup-
plementary business model for Busi-
ness-to-Business.

Supply and repair service

From a fast, economical re-

pair through to a long sup-

ply guarantee to safeguard
your investment - always expect more
from Pilz.

Certificates and approv-
als

Pilz is certified to DIN ISO
9001. International approv-
als and certification from recognised
test houses confirm our products' suit-
ability for worldwide use.
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Service

Business terms and conditions
Delivery and payment terms

The terms of delivery and of payment
of the respective Pilz company with
whom a sales contract is closed are
applied. As a rule this is the Pilz com-
pany that places the order. Please se-
lect the legal contract partner from the
order confirmation.
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Pilz Ges.m.b.H.

Sichere Automation
ModecenterstraBe 14

1030 Wien

Austria

Telephone: +43 1 7986263-0
Telefax: +43 1 7986264
E-Mail: pilz@pilz.at

Pilz Australia

Safe Automation

Suite C1, 756 Blackburn Road
Clayton, Melbourne VIC 3168
Australia

Telephone: +61 3 95446300
Telefax: +61 3 95446311
E-Mail: safety@pilz.com.au

>
Pilz Belgium
Safe Automation
Bijenstraat 4
9051 Gent (Sint-Denijs-Westrem)
Belgium
Telephone: +32 9 3217570
Telefax:  +32 9 3217571
E-Mail: info@pilz.be

Pilz do Brasil

Automagéo Segura

Rua Artico, 123 - Jd. do Mar
09726-300

Sé&o Bernardo do Campo - SP
Brazil

Telephone: +55 11 4337-1241
Telefax:  +55 11 4337-1242
E-Mail: pilz@pilzbr.com.br

Pilz Industrieelektronik GmbH
Gewerbepark Hintermattli
Postfach 6

5506 Magenwil

Switzerland

Telephone: +41 62 88979-30
Telefax: +41 62 88979-40
E-Mail: pilz@pilz.ch

Pilz Industrial Automation
Trading (Shanghai) Co., Ltd.
Safe Automation

Rm. 704-706

No. 457 Wu Lu Mu Qi (N) Road
Shanghai 200040

China

Telephone: +86 21 62494658
Telefax:  +86 21 62491300
E-Mail: sales@pilz.com.cn

Dystrybutor w Polsce:
AUTOMATECH Sp.z o.0.

Pilz GmbH & Co. KG

Sichere Automation
Felix-Wankel-StraBe 2

73760 Ostfildern

Germany

Telephone: +49 711 3409-0
Telefax: +49 711 3409-133
E-Mail: pilz.gmbh@pilz.de

Pilz Skandinavien K/S
Safe Automation
Ellegaardvej 25 L

6400 Sonderborg
Denmark

Telephone: +45 74436332
Telefax:  +45 74436342
E-Mail: pilz@pilz.dk

Pilz Industrieelektronik S.L.
Safe Automation

Cami Ral, 130

Poligono Industrial Palou Nord
08400 Granollers

Spain

Telephone: +34 938497433
Telefax:  +34 938497544
E-Mail: pilz@pilz.es

Pilz Skandinavien K/S

Safe Automation
Nuijamiestentie 5 A

00400 Helsinki

Finland

Telephone: +358 9 27093700
Telefax: ~ +358 9 27093709
E-Mail: pilz.fi@pilz.dk

Pilz France Electronic

1, rue Jacob Mayer

BP 12

67037 Strasbourg Cedex 2
France

Telephone: +33 3 88104000
Telefax: ~ +33 3 88108000
E-Mail: siege@pilz-france.fr

Pilz Automation Technology
Safe Automation

Willow House, Medlicott Close
Oakley Hay Business Park
Corby

Northants NN18 9NF

United Kingdom

Telephone: +44 1536 460766
Telefax:  +44 1536 460866
E-Mail: sales@pilz.co.uk

Internet: http:// www.automatech.pl

Biuro Warszawa: Tel.: +48 22 723 0606, Fax: +48 22 723 0662
e-mail: biuro.warszawa@automatech.pl
Biuro Katowice: Tel.: +48 32 730 0002, Fax: +48 32 730 0003

e-mail: biuro.katowice@automatech.pl

Biuro Poznan: Tel.: +48 61 831 2101, Fax: +48 61 831 2107

e-mail: biuro.poznan@automatech.pl

Pilz Ireland Industrial Automation

Cork Business and Technology Park

Model Farm Road

Cork

Ireland

Telephone: +353 21 4346535
Telefax: +353 21 4804994
E-Mail: sales@pilz.ie

Pilz Italia Srl

Automazione sicura

Via Meda 2/A

22060 Novedrate (CO)

Italy

Telephone: +39 031 789511
Telefax: ~ +39 031 789555
E-Mail: info@pilz.it

Pilz Japan Co., Ltd.

Safe Automation

Shin-Yokohama Fujika Building 5F
2-5-9 Shin-Yokohama

Kohoku-ku

Yokohama 222-0033

Japan

Telephone: +81 45 471-2281
Telefax: +81 45 471-2283
E-Mail: pilz@pilz.co.jp

Pilz Korea Ltd.

Safe Automation

9F Jo-Yang Bld. 50-10
Chungmuro2-Ga Jung-Gu
100-861 Seoul

Republic of Korea

Telephone: +82 2 2263 9541
Telefax:  +82 2 2263 9542
E-Mail: info@pilzkorea.co.kr

Pilz de Mexico, S. de R.L. de C.V.
Automatizacién Segura

Circuito Pintores # 170

Cd. Satelite

C.P. 53100

Naucalpan de Juarez, Edo. de Mexico

Mexico

Telephone: +52 55 5572 1300
Telefax: +52 55 5572 4194
E-Mail: info@mx.pilz.com

Pilz Nederland

Veilige automatisering
Postbus 186

4130 ED Vianen
Netherlands

Telephone: +31 347 320477
Telefax:  +31 347 320485
E-Mail: info@pilz.nl

In many countries we are
represented by sales partners.

Please refer to our Homepage
for further details or contact our
headquarters.

Pilz GmbH & Co. KG

Sichere Automation
Felix-Wankel-StraBe 2

73760 Ostfildern, Germany
Telephone: +49 711 3409-0
Telefax: ~ +49 711 3409-133
E-Mail: pilz.gmbh@pilz.de

Pilz New Zealand

Safe Automation

5 Nixon Road

Mangere

Auckland

New Zealand

Telephone: +64 9 6345350
Telefax: +64 9 6345352

E-Mail: t.catterson@pilz.co.nz

Pilz Industrieelektronik S.L.
R. Eng Duarte Pacheco, 120
4 Andar Sala 21

4470-174 Maia

Portugal

Telephone: +351 229407594
Telefax: +351 229407595
E-Mail: pilz@pilz.es

Pilz Skandinavien K/S
Safe Automation
Energigatan 10 B

43437 Kungsbacka
Sweden

Telephone: +46 300 13990
Telefax: +46 300 30740
E-Mail: pilz.se@pilz.dk

Pilz Emniyet Otomasyon

Uriinleri ve Hizmetleri Tic. Ltd. $ti.

ismail Paga Sokak No: 8
Kosuyolu/Kadikdy

34718 istanbul

Turkey

Telephone: +90 216 5452910
Telefax:  +90 216 5452913
E-Mail: pilz.tr@pilz.de
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Pilz Automation Safety L.P.
7150 Commerce Boulevard
Canton
Michigan 48187
USA
Telephone: +1 734 354 0272
Telefax:  +1 734 354 3355
E-Mail: info@pilzusa.com

4

www.pilz.com

>
+49 711 3409-444

2-1-2-2-009, 2007-05 Printed in Germany

Automation Workbench®, Pilz®, PIT®, PMI®, PNOZ®, Primo®, PSS®, PVIS®, SafetyBUS p®, SafetyEYE® are registered trademarks of Pilz GmbH & Co. KG.

Text and graphics in this leaflet are simply intended to give an overview of the system. No responsibility accepted for errors or omissions.

© Pilz GmbH & Co. KG, 2006



	Compact PNOZsigma Safety Relays
	Why does Pilz offer more?
	Contents
	Units
	Selection guide
	PNOZsigma safety relays

	PNOZsigma safety relays
	E-STOP relays, safety gate monitors
	up to Category 2, EN 954-1
	PNOZ s1
	PNOZ s2

	up to Category 4, EN 954-1
	PNOZ s3
	PNOZ s4
	PNOZ s5


	Two-hand relays
	Requirement class IIIC, EN 574
	PNOZ s6

	Requirement class IIIA, EN 574
	PNOZ s6.1


	Contact expander modules
	Instantaneous
	PNOZ s7
	PNOZ s8
	PNOZ s10
	PNOZ s11


	Safe timer relay/contact exander modules
	Delay-on energisation, delay-on de-energisation, pulsing
	PNOZ s9



	Order reference
	PNOZsigma safety relays
	Alphabetically by type
	Numerically by order number

	Standards and directives
	European directives and position of the standards in Europe
	Risk assessment
	Legal regulations outside Europe and standards for functionalsafety
	Risk parameters and categories in accordance with EN 954-1
	Safety-related parts of control systems - General principles fordesign in accordance with EN ISO 13849-1
	Functional safety and legal position of EN/IEC 61508
	Functional safety in accordance with EN/IEC 62061

	Service
	Pre-sales/after sales
	Services, concepts and solutions

	Business terms and conditions
	Delivery and payment terms


	AutomationCamí Ral, 130




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


