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PILZ

THE SPIRIT OF SAFETY

PNOZ s4.1 48-240VACDC 3 n/o 1 n/c 750154
) Safety relay (standalone) Inputs: 1-/2-channel wiring with/without detection
of shorts across contacts Outputs: 3 N/O, 1 N/C, 1 semiconductor UB 48 -
240 V AC/DC, width: 22.5 mm, plug-in terminals of screw type Monitoring
ﬂ ' E-STOP, safety gates.
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TexHn4yeckne xapakrepucTukn (@\\'
. A \Jt'z
CornacoBaHusi: CE;cULus Listed;TUV;CCQ(s}i/
\}‘\v..

Onuun NpUMEHEHUS: MOHUTOPUHSF npe,qox,g;iﬁ?lTeanoro wino3a;MoHUTOPUHT
MrHOBEHHOrO E-S'@ \MpenenbHoe pene;MOHUTOPUHI CMEHHOTO
moayns. Tun 4'M§,HMTopV|Hr CMeHHoro moayns. Tun 2 6e3
Tn;MOHMTopV;@)&}MeHHoro mogyns. Tun 2 ¢ Tn; TepmoLukad

.
Pexnmbl paboTbl: OavH @;Asmmamqecmﬁ cbpoc;[ByxkaHanbHbI; CHpoc
Bp ‘@Q/ ;O6HapyxeHune K3 Ha koHTakTax; TecTnpoBaHune
éycxa;quHoﬁ cbpoc ¢ MOHUTOPUHIrom;6e3 obHapyxeHust K3 Ha
(,K Taktax;CamoTecTpoBaHue
ToBapHbI cTaHAapT: b?‘ EN 60947-5-1
CraHpapThbl: /\f/} EN 50156-1;EN 60204-1;EN 62061;EN ISO 13849-1;VDE
Oy 0113-1;VDE 0116
X

HanpspkeHne nutanusa (V): Q’f:* 48,0 - 240,0

Twn nutatowero Haan@Mﬂ: AC/DC

Tun Knemmbl: MnaruvH

Tun KnemMmbl: BuHTOBas knemma

MrHoBeHHbIE NMpefoXpaHUTENbHbIE 3

KOHTaKTbl:

lMpenoxp.koHTaK. C 3agepx.Ha 0

cpabatbiBaHueE:
Yncno JononHUTENbHBIX KOHTAKTOB: 1

KonunuectBo nonynpoBOOHNKOBbIX BbIXO40B: 1

KaTeropusi octaHoBa: 0
Makc. Tok Ha DC13 | (6 umknoB/MUH): 04A
Makc. Tok Ha AC15: 06 A
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PILZ

THE SPIRIT OF SAFETY

Paamep no wupuHe: 22.5mm
Paamep no BbicoTe: 98.0 mm
Paamep no rnybuHe: 120.0 mm
Bec 6pyTTo: 220 g
Bec HeTTO: 210 g
Okpy>atoLas TemnepaTypa: -10-60 °C
,D,OI'IOJ'IHI/ITeJ'IbeIe npuHagnexXHocTu \<§:‘0
750004 PNOZ s Setscrewtétminals 22,5mm
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PNOZ s terminator plug ( 10 pieces)
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pilZ

more than automation
safe automation

Application examples for project configuration - %
PNOZsigma product range {:)




Safe Automation

pilz

more than automation

Actuator
technology

Family-owned company
with customer value

Pilz has a tradition as a family-run company
stretching back over 50 years. Real
proximity to customers is visible in all areas,
instilling confidence through individual
consultation, total flexibility and reliable
service.

Solution supplier
for safety and standard

Solutions from Pilz protect man, machine
and the environment. That‘s why all our
competency goes into innovative individual
products, system solutions that are well
thought through plus appropriate services.

|'sualisat'lﬂn§

y

Heading into the future togetl-é'};
Pilz rigorously pursues cl efined
goals, which at the sa t represent the
route to a successful futupe. Our focus is to
complete our safe u?gmation range and
dovetail this cor petency with the
expansion of ard solutions.

@\1‘

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

P www.pilz.com

An overview of all available
catalogues can be found at
» www.pilz.com/catalogues

©

Technical support
round the clock:

b +49 711 3409-444

safe automation

Exclusion of liability

The 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 know-ledge and belief. However,
we cannot except liability for the accuracy
and entirety of the information provided,
except in the case of gross negligence. In
particular it should be noted that
statements do not have the legal quality of
assurances or assured properties. We are
grateful for any feedback on the contents.

September 2006

All rights to this publication are reserved by
Pilz GmbH & Co. KG. We reserve the right
to amend specifications without prior
notice. Copies may be made for the user’s
internal purposes. The names of products,
goods and technologies used in this manual
are trademarks of the respective
companies.
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Emergency Stop Applications

Contents > :S:x Page
% Y

Emergency stop applications \(\\'
PNOZs1 - Single-channel\(o}'(’a'tion, contact expansion through contactor Category 2* 1.1-2
PNOzZs2 - Single-chqﬁ%q\oé?ation, contact expansion through contactor Category 2* 1.1-6
PNOZs2 - Single-cﬁaﬁgﬁéperaﬁon, contact expansion through PZE X4P  Category 2* 1.1-10
PNOZs3 - Dual-e'quel operation, contact expansion through contactor ~ Category 3* 1.1-14
PNOZs3 - D}Mnnel operation, contact expansion through PZE X4.1P  Category 4* 1.1-18
PNOZ s4 —,qDaal-channel operation, contact expansion through contactor ~ Category 4* 1.1-22
PNOZs5 ¢ - 8afe standstill of one drive Category 4* 1.1-26
PNOZz ,s‘ﬁif;\— Safe standstill of two drives Category 4* 1.1-30
PNOZ's5 - Combined with two PNOZ s7 Category 4* 1.1-34
_PNOZ's7 - Combined with PNOZ s2 Category 2* 1.1-38
,m\e}loz s7 - Combined with PNOZ s4 Category 4* 1.1-42
/X{(}PNOZ s8 - Combined with PNOZ s1 Category 2* 1.1-46
; ’i>( PNOZs9 - Combined with PNOZ s4, safe standstill of one drive Category 4* 1.1-50
< :\2’} PNOZ s10 - Combined with PNOZ s4 Category 4* 1.1-54

PN
A‘\ I * in accordance with EN 954-1
N
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Emergency Stop Applications

Category 2, EN 954-1
PNOZ s1 - Single-channel operation, contact expansion through contactor

Feedback loop Pilz products ” “\
Features The positive-guided N/C contact on - \,\ :
contactor K2 is monitored in feedback loop Number Designation o\ Order number
» Single-channel operation A1-S34 of safety relay PNOZ s1 (K1). 1 PNOZ s1 .‘{‘A f 750 101
» Manual reset 1 PlTest.11  /as™ ¥ 400 100
» Contact expansion through positive- Safety assessment 1 PIT esbi.1 4/ 400 305
guided contactor » Earth fault in the input circuit is detected. NV
» Feedback circuit to monitor contact » A fault on the device does not lead to the Y
expansion loss of the safety function. R7e)
» Up to Category 2 of EN 954-1 » The safety relay PNOZ s1 (K1) can be g 24
started when the input circuit (supply 25\
voltage) at K1 is closed first, followed by ‘\"3"«"’
Description the reset button S2. This avoids an «:‘:,\
unwanted reset before the input circuit is '\
E-STOP function closed or as a result of the reset button O
When the E-STOP pushbutton S1 is being overridden. AV

operated, the supply voltage on the safety » The safety relay PNOZ s1 (K1) is tes @m
relay PNOZ s1 (K1) is interrupted, the safety each on/off cycle. The E-STOP ,:\}

contacts on K1 open. Contactor K2 de- pushbutton S1 must be operated at’
energises. appropriate intervals to perform,
function test. This must F}corded in
Settings on the unit the machine’s operating manual
» The terminator on the PNOZ s1 (K1) must (organisational meaSUJ’%)‘ An E-STOP is
be connected not a primary safety:meéasure, just a
precautionary measure for emergencies
Start/reset (EN ISO 12100=2)""A start-up test is
The safety relay PNOZ s1 (K1) can be therefore n X}a'éuired.
started by pressing reset button S2 if: As the s1 cannot be tested
» E-STOP pushbutton S1 has not been autorfiatically, a second shutdown route
operated and is required (e.g. via a main switch or a
» Contactor K2 has de-energised. master contactor).

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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Emergency Stop Applications

Category 2, EN 954-1
PNOZ s1 - Single-channel operation, contact expansion through contactor

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 ‘:‘
» Safety function: Shut down machine via E-STOP \\ :
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), logic (PNOZ s1), actuator ( cQ\&tor K2)
» Performance level: PLc \‘\
» PL information only applies under the following conditions™: 4 \\
- Common cause failure (CCF): Requirements are considered to be met (must be tes{e}}pn implementation)
- Proof test interval: 20 years
- Operating interval (electromechanical components): One operation per week for input device and t’\tor
- Contactor K2 - characteristic data: B10,: 2,000,000; dangerous failure rate: 653%}
7

2

7

‘ 3
* Further requirements of EN ISO 13849-1 have also to be met (e.g. requirements for avoiding systematic faults,‘ﬁ\\i&ﬁ others).

a\
e
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b{/‘
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@
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Notes
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Emergency Stop Applications

Category 2, EN 954-1
PNOZ s2 — Single-channel operation, contact expansion through contactor

Feedback loop » If the position of the operating ruodg
Features The positive-guided N/C contact on selector switch (mode) is chan@ga during
contactor K2 is monitored in feedback loop operation, an error messaggg il be
» Single-channel operation A1-S34 of safety relay PNOZ s2 (K1). triggered; the safety cont@g on K1
» Monitored reset with rising edge open. This fault con@?}\ﬁén only be
» Contact expansion through positive- Safety assessment rectified by switchip’q’\t ¢ supply voltage
guided contactor » Earth fault in the input circuit is detected. on the safety FGLB{?NGZ s2 (K1) off and
» Feedback circuit to monitor contact » A fault on the device does not lead to the then on agair\{m(w
expansion loss of the safety function. D
» Up to Category 2 of EN 954-1 » The safety relay PNOZ s2 (K1) can be g 24
started when the input circuit (supply :
voltage) at K1 is closed first, followed by P|Iz‘progmw>ts
Description the reset button S2. This avoids an 3 - -
unwanted reset before the input circuit is meer Designation Order number
E-STOP function closed or as a result of the reset button ‘\3 PNOZ s2 750 102
When the E-STOP pushbutton S1 is being overridden. AWV PIT es1.11 400 100
operated, the supply voltage on the safety » The safety relay PNOZ s2 (K1) is tes @m 1 PIT esb1.1 400305
relay PNOZ s2 (K1) is interrupted, the safety each on/off cycle. The E-STOP ,:\}
contacts on K1 open. Contactor K2 de- pushbutton S1 must be operated at’
energises. appropriate intervals to perform,
function test. This must F}corded in
Settings on the unit the machine’s operating Manual
» The terminator on the PNOZ s2 (K1) must (organisational measu;g}\ An E-STOP is
be connected. not a primary safety<measure, just a
» The operating mode selector switch precautionary measure for emergencies
(mode) on the safety relay PNOZ s2 (K1) (EN ISO 12100=§}’.’A start-up test is
must be set to “Monitored reset, rising therefore n X}a'éuired.
edge”. As the s2 cannot be tested
autonﬁiﬁcally, a second shutdown route
Start/reset is required (e.g. via a main switch or a
The safety relay PNOZ s2 (K1) can be master contactor).

started by pressing reset button S2 if:

» E-STOP pushbutton S1 has not been
operated and

» Contactor K2 has de-energised.

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 2006-12



Emergency Stop Applications

Category 2, EN 954-1
PNOZ s2 — Single-channel operation, contact expansion through contactor

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 §
» Safety function: Shut down machine via E-STOP \,\ :
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), logic (PNOZ s2), actuator ( cQ\&tor K2)
» Performance level: PLc \‘\
» PL information only applies under the following conditions™: 4 \\
- Common cause failure (CCF): Requirements are considered to be met (must be tes{e}}pn implementation)
- Proof test interval: 20 years
- Operating interval (electromechanical components): One operation per week for input device and t’\tor
- Contactor K2 - characteristic data: B10,: 2,000,000; dangerous failure rate: 653%}
7

2

7

\¢/
* Further requirements of EN ISO 13849-1 have also to be met (e.g. requirements for avoiding systematic faults,‘@g others).

a\
e
A
s\
b{/‘
A9
(”};\
X P 4
x 4
@

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

2006-12

1.1-



2 3 5 6 7
24v DC 24v DC
11 13 ,.“’}:X
-S14R -S2E- -F2 2 )3
E-st 12 tart 14 24vDC ¢
stor stact ! ,\}\.
A
21
-K2 7 /w\\*ﬁ,
P {( )f/:
\
A\
K1 /(}'V 13
- 3
\{,~ -K1
x1<11 ><1£2 3 14
AL S34
gl’ouer -
X 101 o N
A
B JX F pilz
X out
Az
24v X Reset F nod PNOZ s2 .
gFault
A2 Y32
xz‘1 xz‘z AX
'Q
2 -
I
S
-R10
P(B\\/
4
T ey W‘. A1
k21
/D A2
/Q‘NU active
[$ T
P
ov PNOZ s2 X ov
750 102 3
~
N
13 4% 1o 2
23 /% 3~ 4
33 % 4 5 6
Q{\g\ 42 21 f~ 22 .y
PIT esi.11
400 100
PIT esbl.l
400 305
Revision [08.03. 06 Date 07.12.05 . . . Directory:
N WED " "ED Emergency stop application o Pilz GmbH & Co.KG Emergency stop, extension contact PNOZ\OSPILO13
ame ame . . —
pl z Felix-Wankel-Str.2 by contactor and monitored start PNOZs?2
Category 2 EN 954-1 73760 Ostfildern -
Dep cs Page 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

2006-12

1.1-



Notes
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Emergency Stop Applications

Category 2, EN 954-1

PNOZ s2 - Single-channel operation, contact expansion through PZE X4P

Features

» Single-channel operation

Monitored reset with rising edge

» Contact expansion through PZE X4P
(contact expander module)

» Feedback circuit to monitor contact
expansion

» Up to Category 2 of EN 954-1

v

Description

E-STOP function

When the E-STOP pushbutton S3 is
operated, the supply voltage on the safety
relay PNOZ s2 (K3) is interrupted, the safety
contacts on K3 open. As a result the supply
voltage to the contact expander module
PZE X4VP (K4) is interrupted, the safety
contacts on K4 open.

Settings on the unit

» The terminator on the PNOZ s2 (K3) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s2 (K3)
must be set to “Monitored reset, rising
edge”.

Start/reset
The safety relay PNOZ s2 (K3) can be
started by pressing reset button S4 if:

» E-STOP pushbutton S3 has not been 4

operated and
» Feedback loop Y1/Y2 on contact
expander module PZE X4P (K4) is closed.

Feedback loop

The feedback loop on the safety relay PNOZ
s2 (K3) is connected to the feedback loop
on the contact expander module

PZE X4P (K4).

Safety assessment ~Q

» Earth fault in the input circuit is detected?\o

» A fault on the device does not lead 1
loss of the safety function. gj\\}

» The safety relay PNOZ s2 (K3) Zi] be
started when the input circuit? ply
voltage) at K3 is closed fi s@m%wed by

the reset button S4. This ids an

unwanted reset befare the input circuit is

automatically, a second shutdovynﬁi&oute
is required (e.g. via a main switshlor a
master contactor). e\

If the position of the op.elzg'\t'mé mode
selector switch (mo@g'@éﬁanged during
operation, an error message will be
triggered; the segfeii,c‘ontacts on K3
open. This faylt Gendition can only be
rectified bx switching the supply voltage
on the safety relay PNOZ s2 (K3) off and
then ontagain.

X
OB

Pilz products

closed or as a resupzof}ihe reset button

Number Designation

Order number

being overridden.

» The safety relay PNOZ s2 (K3) is tested in

each on/offsgycle. The E-STOP

pushbutten 'S3 must be operated at

1 PNOZ s2 750 102
1 PZE X4P 777 585
1 PIT es1.11 400 100
1 PIT esb1.1 400 305

apprd{@a e intervals to perform a
function test. This must be recorded in
the machine’s operating manual
(organisational measure). An E-STOP is
not a primary safety measure, just a
precautionary measure for emergencies
(EN 1ISO 12100-2). A start-up test is
therefore not required.

As the PNOZ s2 cannot be tested

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



Emergency Stop Applications

Category 2, EN 954-1

PNOZ s2 - Single-channel operation, contact expansion through PZE X4P

Safety-related characteristics in accordance with EN 62061: 2005 » «:‘:\
» Safety-related control function (SRCF): Shut down machine via E-STOP \,\ ’
» Subsystems: Input device (E-STOP button), logic (PNOZ s2), actuator (P@QP)
» Safety integrity level: SIL 1 Xe .
» SIL information only applies under the following conditions™: /;"'\:\ x4

- Common cause failure (CCF): B=10% {\‘\:,,}

- Proof test interval: 20 years x(,}/

- Operating interval (electromechanical components): One operation per week for input device \{“(«

¢

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 X Av{" :

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:
- Common cause failure (CCF):
- Proof test interval:
- Operating interval (electromechanical components):

Shut down machine via E-STOP PAN
Input device (E-STOP button), logi ('%NOZ s2), actuator (PZE X4P)
PLc \:{\

Requirements are consideq@ be met (must be tested on implementation)

20 years ANV
One operation per V\/’e}e’zk}iox input device
<,f\\.>
A V)

3

\
* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requ&%&nts for systematic safety integrity and avoiding

systematic faults, among others).

¢

A ':)
(”};\

X P 4

2

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



0 1 2 3 4 5 6 7
24V 0C 24V 0C
-F22
24v0C
C6A
=N\
11 13 13 e
7 A -K3 é
E—;tsoap 12 s:aSr‘iE 14 R \'s}
reset /'\}
Q4
s\ X
z{}}
,Q\."
/'\V
-K3 \i &
- N
X1t X192 § o
g g A (&
A1 = s34 s ¥V
Power . »
e i 7o) i pilz
. o
l:::l %;ni 5 A p Z \\’{} 24V DC A2 PZE X4P
A2 Y
24y & Reset 3 ede PNOZ s2 ,\*&
Fault ' A2 Y1 Y2
A2 & Y32 &b Q Q ?
o < "; :»
X2 . 1 X2 i 2 A§
-A10 N
PLC (,\\./
3 }
S Need
I 64.01 béj‘.
PNOZ active Axo
(2N
o
ov PNOZ s2 X PZE XyP ov
750 102 ¢ 777 585
O
1314 .6 .Q\ 13- 14
23 24 &i 23 24
33—~ 34 \ 33 - 34
41 42 qu 43 4y
PIT esi.11
400 100
PIT esbl. 1
400 305
R i 08.03. 06 Date [07.12.05 . . ] Directory:
Nev1s1on 2. Na e o Emergency stop application L] Pilz GmbH & Co.KG Emergency stop, extension contact . PNOZ\OSPILO13
ane ame Felix-Wankel-Str.2 i
by PZE X4P and monitored start PNOZs?2
Category 2 EN 954-1 73760 Ostfildern . - 2
Dep. |CS age

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



Notes

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 2006-12



Emergency Stop Applications

Category 3, EN 954-1

PNOZ s3 - Dual-channel operation, contact expansion through contactor

Features

» Dual-channel operation

» Monitored reset with rising edge

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 3 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, the input circuit on the safety
relay PNOZ s3 (K1) is interrupted, the safety
contacts on K1 open. Contactors KM1 and
KM2 de-energise.

Settings on the unit

» The terminator on the PNOZ s3 (K1) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s3 (K1)
must be set to “Monitored reset, rising
edge without detection of shorts across
contacts (In2+)”.

Start/reset
The safety relay PNOZ s3 (K1) can be
started by pressing reset button S2 if:

» E-STOP pushbutton S1 has not been
operated and

» Contactors KM1 and KM2 have de-
energised.

Feedback loop

The positive-guided N/C contacts on
contactors KM1 and KM2 are monitored in
feedback loop S12-S34 of safety relay
PNOZ s3 (K1).

Safety assessment

» Earth fault in the input circuit is detected.

» A fault on the device does not lead to the
loss of the safety function.

started when the input circuit at K1 j >¢
closed first, followed by reset bu ,j;zSQ.
This avoids an unwanted reset,bg are the
input circuit is closed or as a It of the
reset button being overri d@k.

» If the position of the ope g mode
selector switch (mode,)\i% changed during
operation, an errorynessage will be
triggered; the safety contacts on K1

open. This fau{t%ﬁndition can only be
rectified b s\%ltbhing the supply voltage
&

on the relay PNOZ s3 (K1) off and
then Q:‘agt)ain.

4

N

} The safety relay PNOZ s3 (K1) can be /sgﬁ‘

Pilz products \(5.,‘:\2
o M
Number Designation o\ Order number
1 PNOZ s3 o \d 750 103
1 PlTestop SetiAxy > 400 410
AN
/‘\‘/
.M(v.
PR
Vs g"
s ¥
t"‘\
\ ¥/
N
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Emergency Stop Applications

Category 3, EN 954-1

PNOZ s3 - Dual-channel operation, contact expansion through contactor

Safety-related characteristics in accordance with EN 62061: 2005 §

» Safety-related control function (SRCF):
» Subsystems:

» Safety integrity level:

4

SIL information only applies under the following conditions*:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP
Input device (E-STOP button), logic (PNOZ s3), actuator (| cont@}&é KM1 and KM2)
SIL 2

\‘\w)
B=10 % W /‘
20 years AV\
One operation per week for input device and ~,:L;Z}OF
B10,: 2,000,000; dangerous failure rate: 65 ?%}

A
i 7

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 o\

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP ¥
Input device (E-STOP button), logicy Z s3), actuator (contactors KM1 and KM2)

PLd Q"@

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

™
One operation gj{rgé%é}( for input device and actuator
B10,: 2,000,00 erous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e. g/ﬁiq:}rements for systematic safety integrity and avoiding

systematic faults, among others).
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s3 - Dual-channel operation, contact expansion through PZE X4.1P

Features

» Dual-channel operation with
detection of shorts across contacts

» Monitored reset with rising edge

» Contact expansion through PZE X4.1P
(contact expander module)

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S5 is
operated, the input circuit on the safety
relay PNOZ s3 (K5) is interrupted, the safety
contacts on K5 open. As a result the input
circuit on the contact expander module PZE
X4.1P (K6) is interrupted, the safety
contacts on K6 open.

Settings on the unit

» The terminator on the PNOZ s3 (K5) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s3 (K5)
must be set to “Monitored reset, rising
edge with detection of shorts across
contacts (In2-)”.

Start/reset Pilz products ” “\
The safety relay PNOZ s3 (K5) can be O
started by pressing reset button S6 if: Number Designation N2 Order number
» E-STOP pushbutton S5 has not been 1 PNOZ s3 .‘{‘}‘;' 750 103
operated and 1 PZEX4.1P /AN, “ 777 587
» Feedback loop Y1/Y2 on contact 1 PlTestop Seid 4+/ 400 410
expander module PZE X4.1P (K6) is ,,;1/‘
closed. { &/
2’%"
Feedback loop X ’%} £
The feedback loop on the safety relay PNOZ 2\
s3 (K5) is connected to the feedback loop 3 n}‘w
on the contact expander module . \\\
PZE X4.1P (K6).
Safety assessment ANV

» Earth faults and shorts between con: @e
in the input circuit are detected. ¢, ()

» A fault on the device does not lég /o the
loss of the safety function. 1\,

» The safety relay PNOZ S%C(R:';a can be
started when the input,eirCuit at K5 is
closed first, followed-p reset button S6.
This avoids an unwanted reset before the
input circuit is closed or as a result of the
reset button beiﬁ'g" overridden.

> If the positiaé&)’f the operating mode
selectow‘ﬁtch (mode) is changed during
operdtioh, an error message will be
triggered; the safety contacts on K5
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay PNOZ s3 (K5) off and
then on again.

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



Emergency Stop Applications

Category 4, EN 954-1
PNOZ s3 - Dual-channel operation, contact expansion through PZE X4.1P

Safety-related characteristics in accordance with EN 62061: 2005

» Safety-related control function (SRCF): Shut down machine via E-STOP \ ’
» Subsystems: Input device (E-STOP button), logic (PNOZ s3), actuator ( P@Xd 1P)
» Safety integrity level: SIL 3
» SIL information only applies under the following conditions™: \\"’
- Common cause failure (CCF): B=10 % }'}
P H . /i \‘
- Proof test interval: 20 years (,\
- Operating interval (electromechanical components): One operation per week for input device \{“
)
Safety-related characteristics in accordance with EN ISO 13849-1: 2006 Av :
» Safety function: Shut down machine via E-STOP .«\
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), Iogm\(%NOZ s3), actuator (PZE X4.1P)
» Performance level: PLe
» PL information only applies under the following conditions™:
- Common cause failure (CCF): Requirements are con&deq@ be met (must be tested on implementation)
- Proof test interval: 20 years
- Operating interval (electromechanical components): One operation per we}efg)iox input device
<,.\\/
Y

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requh&v@nts for systematic safety integrity and avoiding

systematic faults, among others).
A9
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s4 - Dual-channel operation, contact expansion through contactor

Features

» Dual-channel operation with
detection of shorts across contacts

» Monitored reset with rising edge

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, the input circuit on the safety
relay PNOZ s4 (K1) is interrupted, the safety
contacts on K1 open. Contactors KM1 and
KM2 de-energise.

Settings on the unit

» The terminator on the PNOZ s4 (K1) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s4 (K1)
must be set to “Monitored reset, rising
edge with detection of shorts across
contacts (In2-)”.

Start/reset

The safety relay PNOZ s4 (K1) can be

started by pressing reset button S2 if:

» E-STOP pushbutton S1 has not been
operated and

» Contactors KM1 and KM2 have de-
energised.

Feedback loop

The positive-guided N/C contacts on
contactors KM1 and KM2 are monitored in
feedback loop S12-S34 of safety relay
PNOZ s4 (K1).

Safety assessment \(
» The safety relay PNOZ s4 (K1) and \/’x

contactors KM1 and KM2 must be >¢¢
installed in a single mounting are sz}
(control cabinet) in order to exort{ ea
short across the output. DX

» Earth faults and shorts bﬁv@en contacts
in the input circuit are detected.

» A fault on the devichg%s not lead to the
loss of the safety fupction.

» The safety relay PNOZ s4 (K1) can be
started when thé’ii'nput circuit at K1 is
closed first,\@'éwed by reset button S2.
This avgigi\an unwanted reset before the
input €jrelit is closed or as a result of the
reset button being overridden.

» If the position of the operating mode
selector switch (mode) is changed during
operation, an error message will be

triggered; the safety contacts on, K1
open. This fault condition can Shly Be

rectified by switching the y voltage
on the safety relay PNOZ! (K1) off and
then on again. /NN
AN
2"
P\

¢

y

Vs
Pilz pro?&ts"

o J
Number Designation Order number
1\~ PNOZs4 750 104
W\1) PITestop Set1.1 400 410
3

4
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Emergency Stop Applications

Category 4, EN 954-1
PNOZ s4 - Dual-channel operation, contact expansion through contactor

Safety-related characteristics in accordance with EN 62061: 2005 §
Safety-related control function (SRCF):
Subsystems:

Safety integrity level:

4

4
4
4

SIL information only applies under the following conditions™:

Common cause failure (CCF):
Proof test interval:

Operating interval (electromechanical components):

Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP
Input device (E-STOP button), logic (PNOZ s4), actuator (| con@.ré KM1 and KM2)
SIL 3

\‘\w)
B=10 % W /‘
20 years AV\
One operation per week for input device and ~,:L;Z}OF
B10,: 2,000,000; dangerous failure rate: 65 ?%}

Vs
s ¥
Safety-related characteristics in accordance with EN ISO 13849-1: 2006 S\
» Safety function: Shut down machine via E-STOP %/

4
4
4

Safety-related parts of the control system (SRP/CS):

Performance level:

PL information only applies under the following conditions™:

Common cause failure (CCF):
Proof test interval:

Operating interval (electromechanical components):

Contactors KM1/KM2 - characteristic data:

Input device (E-STOP button), logicy Z s4), actuator (contactors KM1 and KM2)

PLe Q"“\’

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

™
One operation gj{rgé%é}( for input device and actuator
B10,: 2,000,00 erous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e. g/?gq:}rements for systematic safety integrity and avoiding
systematic faults, among others).
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s5 - Safe standstill of one drive

Features

» Dual-channel operation with detection
of shorts across contacts

» Monitored reset with rising edge

» Safe standstill of one drive after E-
STOP

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

» Stop category 1 in accordance with EN
60204-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, both the drive and the supply to
the drive are shut down after a delay time.
When the E-STOP pushbutton S1 is
operated, the input circuit on the safety
relay PNOZ s5 (K1) is interrupted, safety
contact 13-14 on K1 opens immediately and
triggers a “fast stop” at the drive controller
Al.

The delay-on de-energisation safety contact
37-38 switches off contactors KM1and KM2
after a delay. In this way, the drive controller
A1 is isolated from the energy supply
(mains) after a delay. The delay-on de-
energisation time is set on the safety relay
PNOZ s5 (K1).

Settings on the unit

» The terminator on the PNOZ s5 (K1) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s5 (K1)
must be set to “Monitored reset, rising
edge with detection of shorts across
contacts (In2-)”.

» The delay time on the safety relay PNOZ
s5 (K1) is set using the time selector
switch t[s] and the factor selector switch
n.

Start/reset
The safety relay PNOZ s5 (K1) can be

started by pressing reset button S2 if: /‘&

» E-STOP pushbutton S1 has not been I
operated and ‘}'\

» Contactors KM1 and KM2 have‘d%w,
energised.

Feedback loop (

The positive-guided N/g&c&ntacts on

contactors KM1 and KM2¥are monitored in

feedback loop S12;S34 of safety relay
PNOZ s5 (K1) , R

Safety as ent
> The relay ) and contactors KM1

and must be mstalled in a single
mounting area (control cabinet) in order
to exclude a short across the output.

» Earth faults and shorts between contacts
in the input circuit are detected.

» A fault on the device does not Iead‘:.\to the
loss of the safety function.

» The safety relay PNOZ s5 an be
started when the input ci %vl’at K1is
closed first, followedst ‘resét button S2.
This avoids an unwa(d; reset before the
input circuit is cIQ\Qd or as a result of the
reset button r@ overridden.

» The delay t| et for the safety relay
PNOZ s5 (Pg} must be longer than the
maxmu)m braking time on the drive

g{&?ﬁer Al.
4 me delay must not be able to cause

additional hazard.
.&3

v

Pilz products

» If the position of the operating mode
selector switch (mode) or the rotary
switch for the time setting is changed
during operation, an error message will
be triggered; the safety contacts on K1
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay PNOZ s5 (K1) off and
then on again.

Number Designation Order number
1 PNOZ s5 750 105
1 PlTestop Set1.1 400 410
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s5 - Safe standstill of one drive

Safety-related characteristics in accordance with EN 62061: 2005 §

» Safety-related control function (SRCF):
» Subsystems:
» Safety integrity level:

» SIL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP
Input device (E-STOP button), logic (PNOZ s5), actuator (¢ @t M1 and KM2)
SIL 3 \

© ;

20 years AV\‘

One operation per week for input device and ~,:L;Z}OF
B10,: 2,000,000; dangerous failure rate: 65 ?%\
A{/ 4

B=10%

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 A\

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP ¥
Input device (E-STOP button), logicy Z s5), actuator (contactors KM1 and KM2)

PLe Q"“\’

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

™
One operation gj{rgé%é}( for input device and actuator
B10,: 2,000,00 erous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e. g/?gq:}rements for systematic safety integrity and avoiding

systematic faults, among others).

{i\
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s5 - Safe standstill of two drives

Features

» Dual-channel operation with detection
of shorts across contacts

» Monitored reset with rising edge

» Safe standstill of two drives after E-
STOP

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

» Stop category 1 in accordance with EN
60204-1

Description

Both drive controllers A2 and A3 have
different braking times, so it must be
possible to separate them from the mains
independently in terms of time.

E-STOP function

When the E-STOP pushbutton S3 is
operated, both the drives and the supply to
the drives are shut down after a delay time.
When the E-STOP pushbutton S3 is
operated, the input circuit on the safety
relay PNOZ s5 (K2) is interrupted, safety
contacts 13-14 and 23-24 on K2 open

immediately and trigger a “fast stop” at both

the drive controllers A2 and A3.

The delay-on de-energisation safety contact
37-38 on K2 switches off contactors KM3
and KM4 after a delay. In this way, the drive
controller A2 is isolated from the energy
supply (mains) after a delay. The delay-on
de-energisation time is set on the safety
relay PNOZ s5 (K2). As a result the input
circuit on safety relay PNOZ s9 (K3) is
interrupted, the safety contacts on K3
switch off after a delay. The delay-on de-
energisation contact 17-18 on K3 switches
off contactors KM5 and KM6 after a delay.
In this way, the drive controller A3 is isolated
from the energy supply (mains) after a delay.

The delay-on de-energisation time is set on O
& 4oop on the safety relay PNOZ s5 (K2) is

the safety relay PNOZ s9 (K3).

Settings on the unit "}'\‘)‘

» The connector between the safét Lelays
PNOZ s5 (K2) and PNOZ s9 (Bg)‘must be
connected. Y

» The operating mode s r switch
(mode) on the safetx@i&y NOZ s5 (K2)
must be set to “Manitored reset, rising
edge” with detection of shorts across
contacts (In2-)+

» The delay ti 6n the safety relays
PNOz {kQ and PNOZ s9 (K3) is set
using ime selector switch t[s] and the
factor selector switch n.

» The operating mode selector switch
(mode) on the safety relay PNOZ s9 (K3)
must be set to “Delay-on de-

Start/reset
The safety relay PNOZ s5 (K2) cahb}
started by pressing reset but\:scl if:
» E-STOP pushbutton S3 I'a\ag ot been
operated and N\
» Contactors KM3,
have dropped o
» The feedbac
s9 (K3) is cﬁiloﬁ

t 4

\KMS and KM6

dp on safety relay PNOZ

Feedbagki{oop
The positive-guided N/C contacts on

cogﬁc rs KM3, KM4, KM5 and KM6 are
onitored in feedback loop S12-S34 of
ety relay PNOZ s5 (K2). The feedback

connected to the feedback loop on the
safety relay PNOZ s9 (K3).

Safety assessment

» The safety relays PNOZ s5 (K2), PNOZ s9
(K8) and contactors KM3, KM4, KM5 and

KM6 must be installed in a single
mounting area (control cabinet) in order
to exclude a short across the output.

» Earth faults and shorts between contacts

in the input circuit are detected.

» A fault on the device does not lead to the

loss of the safety function.

Pilz products

The safety relays PNOZ s5 (K2) and
PNOZ s9 (K3) can be started when the
input circuit at K2 is closed first, followed
by reset button S4. This avoids an
unwanted reset before the input circuit is
closed or as a result of the reset button
being overridden.

The delay time set for the safety relay
PNOZ s5 (K2) must be longer than the
maximum braking time on the drive
regulator A2. The delay time set for the
safety relay PNOZ s9 (K3) must be longer
than the maximum braking time on the
drive regulator A3.

The time delay must not be able to cause
an additional hazard.

If the position of the operating mode
selector switch (mode) or the rotary
switch for the time setting is changed
during operation, an error message will
be triggered; the safety contacts on K2
and K3 open. This fault condition can
only be rectified by switching the supply
voltage on the safety relay PNOZ s5 (K2)
off and then on again.

energisation”.

Number Designation Order number
1 PNOZ s5 750 105
1 PNOZ s9 750 109
1 PITestop Set1.1 400 410
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Emergency Stop Applications

Category 4, EN 954-1
PNOZ s5 - Safe standstill of two drives

Safety-related characteristics in accordance with EN 62061: 2005 » «:‘:\
» Safety-related control function 1 (SRCF1): Delayed shutdown of motor M2 via E-STOP \\ ’
» Subsystems: Input device (E-STOP button), logic (PNOZ s5), actuator (con § KM3 and KM4)
» Safety integrity level: SIL3 . ONY
» Safety-related control function 2 (SRCF2): Delayed shutdown of motor M3 via E-STOP /""\.\\".?
» Subsystems: Input device (E-STOP button), logic (PNOZ s5 + 39)4%: ,’ tor (contactors KM5
and KM6) x(,}/
» Safety integrity level: SIL3 \{“(«
» SIL information only applies under the following conditions™: (N
- Common cause failure (CCF): B=10 % X Av{"
- Proof test interval: 20 years ”
- Operating interval (electromechanical components): One operation per week for input dewie and actuator
- Contactors KM3/KM4/KM5/KM6 - characteristic data: B10,: 2,000,000; dangerous failu’t‘e:) e: 65 %
Safety-related characteristics in accordance with EN ISO 13849-1: 2006 Q
» Safety function 1: Delayed shutdown of m@ﬁ% 2 via E-STOP
» Safety-related parts of the control system (SRP/CS1): Input device (E—STOF}?@@ ), logic (PNOZ s5), actuator (contactors KM3 and KM4)
» Performance level: PLe <'\'}
» Safety function 2: Delayed shutdo 6} motor M3 via E-STOP
» Safety-related parts of the control system (SRP/CS2): Input device (E‘ngP button), logic (PNOZ s5 + s9), actuator (contactors KM5 and
KMe) N
» Performance level: PLe /‘\Q:)
» PL information only applies under the following conditions™: S \
- Common cause failure (CCF): Reqt iremnents are considered to be met (must be tested on implementation)
- Proof test interval: 20 years
- Operating interval (electromechanical components): /f}fﬁ'e operation per week for input device and actuator
- Contactors KM1/KM2 - characteristic data: \\X\‘Bmd: 2,000,000; dangerous failure rate: 65 %
N

AN
* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requirements for systematic safety integrity and avoiding
systematic faults, among others).

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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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s5 - Combined with two PNOZ s7

Features

» Dual-channel operation with detection
of shorts across contacts

» Monitored reset with rising edge

» Contact expansion through two
PNOZ s7

» Feedback loop to monitor contact
expansion

» No delayed safety contacts (time
selector switch t[s] set to “0”)

» Up to Category 4 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S5 is
operated, the input circuit on the safety
relay PNOZ s5 (K4) is interrupted, the safety
contacts on K4 open. As a result the input
circuit on the contact expander module
PNOZ s7 (K5) is interrupted, the safety
contacts on K5 open. As a result the supply
voltage on the contact expander module
PNOZ s7 (K6) is interrupted, the safety
contacts on K6 open.

As the time selector switch t[s] is set to 0, all
the safety contacts on the safety relay
PNOZ s5 (K4) switch off immediately.

Settings on the unit

4

The connector between the safety relays
PNOZ s5 (K4) and PNOZ s7 (K5) must be
connected.

The terminator on the PNOZ s7 (K6) must
be connected.

The operating mode selector switch
(mode) on the safety relay PNOZ s5 (K4)
must be set to “Monitored reset, rising
edge with detection of shorts across
contacts (In2-)”.

On the safety relay PNOZ s5 (K4), the
time selector switch t[s] must be set to
“0” and the factor selector switch n to
“17,

Start/reset D
The safety relay PNOZ s5 (K4) can b %3”\
started by pressing reset button S8 i

4

E-STOP pushbutton S5 has nb:
operated !

and ( }>(

Safety relay PNOZ s}«(\l«i ) has de-
energised e

and

The feedback.&o\é\p on contact expander
module K5 @c Osed.

Feedba&%

The positive-guided N/C contact on the
safety relay PNOZ s7 (K6) is monitored in
feedback loop S12-S34 of safety relay
PNOZ s5 (K4).

Safety assessment “\

4

4

4

v

Earth faults and shorts betwee?\&omacts
in the input circuit are detected.
A fault on the device does®
loss of the safety function:>
The safety relays Pl\@ 35 (K4), PNOZ s7
(K5) and PNOZ sZ (i6) can be started
when the inp c{ucwt at K4 is closed
first, followe reset button S6. This
avoids a}n’dy\ﬁlanted reset before the
input gifeuit is closed or as a result of the

resghButton being overridden.
¥

lead to the

."~<I‘7)z products

» If the position of the operating mode
selector switch (mode) or the rotary
switch for the time setting is changed
during operation, an error message will
be triggered; the safety contacts on K4
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay PNOZ s5 (K4) off and
then on again.

Number Designation Order number
1 PNOZ s5 750 105
2 PNOZ s7 750 107
1 PlTestop Set1.1 400 410
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Emergency Stop Applications

Category 4, EN 954-1
PNOZ s5 - Combined with two PNOZ s7

Safety-related characteristics in accordance with EN 62061: 2005 » ~.§
» Safety-related control function (SRCF): Shut down machine via E-STOP N
» Subsystems: Input device (E-STOP button), logic (PNOZ s5 + PNOZ s7), aq’g\u:éto? (PNOZ s7)
» Safety integrity level: SIL3 e \d
» SIL information only applies under the following conditions™: / \\\".

- Common cause failure (CCF): B=10% \Y /j

- Proof test interval: 20 years x(:*

- Operating interval (electromechanical components): One operation per week for input device \{“

(25

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 AV{V
» Safety function: Shut down machine via E-STOP .«\
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), logic Q\g@Z s5 + PNOZ s7), actuator (PNOZ s7)
» Performance level: PLe \%\
» PL information only applies under the following conditions™:

- Common cause failure (CCF): Requirements are con&deq@ be met (must be tested on implementation)

- Proof test interval: 20 years

- Operating interval (electromechanical components): One operation per we}e’zk}iox input device

<,~\\/

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requ agr}ts for systematic safety integrity and avoiding
systematic faults, among others). 5&

A9
(”};\
X P 4
x /
X
i

\sk
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Emergency Stop Applications

Category 2, EN 954-1

PNOZ s7 - Combined with PNOZ s2

Features

» Single-channel operation

» Monitored reset with rising edge

» Contact expansion through PNOZ s7
(contact expander module) and
positive-guided contactor

» Feedback loop to monitor contact
expansion

» Up to Category 2 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, the supply voltage on the safety
relay PNOZ s2 (K1) is interrupted, the safety
contacts on K1 open. As a result the input
circuit on the contact expander module
PNOZ s7 (K2) is interrupted, the safety
contacts on K2 open. Contactor K3 de-
energises.

Settings on the unit

» The connector between the safety relays
PNOZ s2 (K1) and PNOZ s7 (K2) must be
connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s2 (K1)
must be set to “Monitored reset, rising
edge”.

Start/reset
The safety relay PNOZ s2 (K1) can be
started by pressing reset button S2 if:

4

4

4

E-STOP pushbutton S1 has not been
operated and

Contactor K3 has de-energised

and

The feedback loop on the contact
expander module PNOZ s7 (K2) is
closed.

Feedback loop

The positive-guided N/C contact on
contactor K3 is monitored in feedback loop
A1-S34 of safety relay PNOZ s2 (K1).

The feedback loop on the safety relay PN
s2 (K1) is connected to the feedback Ioo@q
on the contact expander module <'}\\}
PNOZ s7 (K2). AV

Safety assessment

14
14

4

A
x

Earth fault in the inputﬁi{é@?(is detected.
A fault on the devicq’dg%s not lead to the
loss of the safety fupction.

The safety relays PNOZ s2 (K1) and
PNOZ s7 (K2)«dn be started when the
input circui@'bply voltage) at K1 is
closed @({E‘,\followed by the reset button
S2. Ttha oids an unwanted reset before
the input circuit is closed or as a result of
the reset button being overridden.

~Q

v

P

The safety relays PNOZ s2 (K1) and,
PNOZ s7 (K2) are tested in eachon/off
cycle. The E-STOP pushb\{t;t:q‘?w& must
be operated at appropriatéintervals to
perform a function testx fig must be
recorded in the magching’s operating
manual (organisatidpal ‘measure). An E-
STOP is not a primary safety measure,
just a precgugﬂary measure for
emergencies”

(EN ISQA12100-2). A start-up test is
theg‘eg;é not required.

ég\t safety relays PNOZ s2 and PNOZ
s7'cannot be tested automatically, a
second shutdown route is required (e.g.

via a main switch or a master contactor).

ilz products

» If the position of the operating mode
selector switch (mode) is changed during
operation, an error message will be
triggered; the safety contacts on K1
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay PNOZ s2 (K1) off and
then on again.

Number Designation

Order number

1 PNOZ s2 750 102
1 PNOZ s7 750 107
1 PIT es1.11 400 100
1 PIT esb1.1 400 305

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



Emergency Stop Applications

Category 2, EN 954-1
PNOZ s7 - Combined with PNOZ s2

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 ,""}3»
» Safety function: Shut down machine via E-STOP N ?
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), logic (PNOZ s2 + PNOZ s7), a@o? (contactor K3)
» Performance level: PLc . ONY
» PL information only applies under the following conditions™: /"\\\"w

- Common cause failure (CCF): Requirements are considered to be met (must be tes’(eib,})n implementation)

- Proof test interval: 20 years p AV

- Operating interval (electromechanical components): One operation per week for input device and ~g;210r

- Contactor K3 - characteristic data: B10,: 2,000,000; dangerous failure rate: 653%}

7

2

7

‘ 3
* Further requirements of EN ISO 13849-1 have also to be met (e.g. requirements for avoiding systematic faults,‘ﬁ\\i&ﬁ others).

e
A
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X P 4
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Emergency Stop Applications

Category 4, EN 954-1
PNOZ s7 - Combined with PNOZ s4

Start/reset » The safety relays PNOZ s4 (K4) and
Features The safety relay PNOZ s4 (K4) can be PNOZ s7 (K5) can be started w\e}1 the
started by pressing reset button S4 if: input circuit at K4 is close zfst followed
» Dual-channel operation with » E-STOP pushbutton S3 has not been by reset button S4. This %vds an
detection of shorts across contacts operated and unwanted reset before the‘u’\put circuit is
» Monitored reset with rising edge » The safety contacts on the contact closed or as a resuif\m‘ e reset button
» Contact expansion through PNOZ s7 expander module PNOZ s7 (K5) are open being overridden.” {/
(contact expander module) and » Contactors KM1 and KM2 have de- » If the positio 'f'the operating mode
positive-guided contactors energised selector switgh*(mode) is changed during
» Feedback loop to monitor contact and operatiqn,’@q'error message will be
expansion » The feedback loop on the contact triggered; the safety contacts on K4
» Up to Category 4 of EN 954-1 expander module PNOZ s7 (K5) is “Fhis fault condition can only be
closed. rectified by switching the supply voltage
the safety relay PNOZ s4 (K4) off and
Description Feedback loop \then on again.

The positive-guided N/C contacts on /‘&

E-STOP function
When the E-STOP pushbutton S3 is

operated, the input circuit on the safety PNOZ s4 (K4).

relay PNOZ s4 (K4) is interrupted, the safety ~ The feedback loop on the safet
contacts on K4 open. As a result the input s4 (K4) is connected to the f
on the contact expander /rq

circuit on the contact expander module

PNOZ s7 (K5) is interrupted, the safety PNOZ s7 (K5).

contacts on K5 open. Contactors KM1 and %

KM2 de-energise. Safety assessment

» The safety relay$K4 and K5 and

contactors KM1 and KM2 are monitored
feedback loop S12-S34 of safety re

rofO

Pilz products

F’ay PNOZ

ack loop Number Designation Order number
1 PNOZ s4 750 104
1 PNOZ s7 750 107
1 PlTestop Set1.1 400 410

Settings on the unit contactors Q@h and KM2 must be

» The connector between the safety relays installe n?a single mounting area
PNOZ s4 (K4) and PNOZ s7 (K5) must be (cont ~2s binet) in order to exclude a
connected. short across the output.

» The operating mode selector switch » Earth faults and shorts between contacts
(mode) on the safety relay PNOZ s4 must in the input circuit are detected.
be set to “Monitored reset, rising edge » A fault on the device does not lead to the

with detection of shorts across contacts
(In2-)”.

loss of the safety function.
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s7 - Combined with PNOZ s4

Safety-related characteristics in accordance with EN 62061: 2005 «:‘:\

» Safety-related control function (SRCF):
» Subsystems:

v

Safety integrity level:

SIL information only applies under the following conditions™:
- Common cause failure (CCF):

- Proof test interval:

- Operating interval (electromechanical components):

- Contactors KM1/KM2 - characteristic data:

v

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:
» Safety-related parts of the control system (SRP/CS):

» Performance level:
» PL information only applies under the following conditions™:
- Common cause failure (CCF):
- Proof test interval:
- Operating interval (electromechanical components):
- Contactors KM1/KM2 - characteristic data:

Shut down machine via E-STOP A& R
Input device (E-STOP button), logic (PNOZ s4 + PNOZ s7) a«s\‘&uétor
(contactors KM1 and KM2) X .\\\’
SIL3 /:"'\:\ x4
B =10 % ,{Qﬁff’
= ()
/‘(}V

20 years §.8
One operation per week for input device and’actuator
B10,: 2,000,000; dangerous failure rate: 65 %

x’s\
e

W/
Shut down machine via E-STOP ®
Input device (E-STOP button@g (PNOZ s4 + PNOZ s7), actuator
(contactors KM1 and KM2
PLe /‘K /
\

Requirements are {zdisdered to be met (must be tested on implementation)
20 years A

One operationip ‘?‘week for input device and actuator

B10,: 2 OOOW “dangerous failure rate: 65 %

(”}‘\

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met G&g requirements for systematic safety integrity and avoiding

systematic faults, among others).

\Ys

\.¢
\5»

)
{i\
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Emergency Stop Applications

Category 2, EN 954-1

PNOZ s8 - Combined with PNOZ s1

Features

» Single-channel operation

» Monitored reset

» Contact expansion through PNOZ s8
(contact expander module) and
positive-guided contactor

» Feedback loop to monitor contact
expansion

» Up to Category 2 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, the supply voltage on the safety
relay PNOZ s1 (K1) is interrupted, the safety
contacts on K1 open. As a result the input
circuit on the contact expander module
PNOZ s8 (K2) is interrupted, the safety
contacts on K2 open. Contactor K3 de-
energises.

Settings on the unit

» The connector between the safety relays
PNOZ s1 (K1) and PNOZ s8 (K2) must be
connected.

Start/reset

The safety relay PNOZ s1 (K1) can be

started by pressing reset button S2 if:

» E-STOP pushbutton S1 has not been
operated and

» Contactor K3 has de-energised
and

» The feedback loop on the contact
expander module PNOZ s8 (K2) is
closed.

Feedback loop

The positive-guided N/C contact on
contactor K3 is monitored in feedback loop
A1-S34 of safety relay PNOZ s1 (K1).

The feedback loop on the safety relay PNOZ
s1 (K1) is connected to the feedback loop
on the contact expander module

PNOZ s8 (K2). Q
/‘Q()’ilz products

Safety assessment
» Earth fault in the input circuit is det téd

emergencies

(EN ISO 12100-2). A start-u \51\13
therefore not required.

As the safety relays PN \‘I and PNOZ
s8 cannot be testedag\natlcally,
second shutdown 1;01} is required (e.qg.
via a main swﬂc}a\gr/a master contactor).

,\‘\

4%
A

\’d

N

-

» A fault on the device does not Ieagfte}he Number Designation

Order number

loss of the safety function. 1
;m

» The safety relays PNOZ s1 !K‘l‘

1
PNOZ s8 (K2) can be st hen the 1
input circuit (supply voltage) at K1 is 1

PNOZ s 750 101
PNOZ s8 750 108
PIT es1.11 400 100
PIT esb1.1 400 305

closed first, foIIowed”by\he reset button
82. This avoids anwnwanted reset before
the input circuit gs closed or as a result of
the reset buttq \belng overridden.

» The safety. N%ays PNOZ s1 (K1) and
PNOz s@{( are tested in each on/off
cycIeQ(‘he E-STOP pushbutton S1 must
be operated at appropriate intervals to
perform a function test. This must be
recorded in the machine’s operating
manual (organisational measure). An E-
STOP is not a primary safety measure,
just a precautionary measure for

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



Emergency Stop Applications

Category 2, EN 954-1
PNOZ s8 - Combined with PNOZ s1

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 »“’:X
» Safety function: Shut down machine via E-STOP \ :
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), logic (PNOZ s1 + PNOZ s8), a@o? (contactor K3)
» Performance level: PLc . ONY
» PL information only applies under the following conditions™: /'"\.\\"..

- Common cause failure (CCF): Requirements are considered to be met (must be tes%b;bn implementation)

- Proof test interval: 20 years p AV .

- Operating interval (electromechanical components): One operation per week for input device and ~y;210r

- Contactor K3 - characteristic data: B10,: 2,000,000; dangerous failure rate: 653%}

7

2

“~

Qs
* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requirements for systematic s@"iﬂtegrity and avoiding

systematic faults, among others). o
Q
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s9 - Combined with PNOZ s4 - safe standstill of one drive

Features

» Dual-channel operation with detection
of shorts across contacts

» Monitored reset with rising edge

» Safe standstill of one drive after E-
STOP

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

» Stop category 1 in accordance with EN
60204-1

Description

E-STOP function

When the E-STOP pushbutton S9 is
operated, both the drive and the supply to
the drive are shut down after a delay time.
When the E-STOP pushbutton S9 is
operated, the input circuit on the safety
relay PNOZ s4 (K11) is interrupted, safety
contact 14 on K11 opens immediately and
triggers a “fast stop” at the drive controller
Al.

As a result the input circuit on safety relay

PNOZ s9 (K12) is interrupted and the delay-

on de-energisation safety contacts on K12
switch off contactors KM1 and KM2 after a
delay. In this way, the drive controller A1 is

isolated from the energy supply (mains) after

a delay. The delay-on de-energisation time
is set on the safety relay PNOZ s9 (K12).

Settings on the unit

» The connector between the safety relays
PNOZ s4 (K11) and PNOZ s9 (K12) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s4 (K11)
must be set to “Monitored reset, rising
edge” with detection of shorts across
contacts (In2-).

» The operating mode selector switch
(mode) on the safety relay PNOZ s9 (K12)
must be set to “Delay-on energisation”.

Feedback loop
The positive-guided N/C contacts\qﬁ
contactors KM1 and KM2 are_monitored in
feedback loop S12-S34 of ;}ﬁ} relay K11.
The feedback loop on tf ‘aféfy relay PNOZ
s4 (K11) is connected fQ 6 feedback loop
on the contact expa@Ser module
PNOZ s9 (K12). \{
D
Safety ass:esi.ynent
14 The sa.fety relays PNOZ s4 (K11) and
«8’9 (K12) and contactors KM1 and
ust be installed in a single
untlng area (control cabinet) in order
to exclude a short across the output.

» The delay time on the safety relay PNOZ‘ 4 Earth faults and shorts between contacts

s9 (K12) is set using the time select
switch t[s] and the factor selector<s \;h
n.
N ’x
Start/reset W
The safety relay PNOZ s4/(I€1j can be
started by pressing resgt bytton $10 if:
» E-STOP pushbutto&Sﬁ has not been
operated and
» Contactors KM1%&nd KM2 have de-
energised 3» /

and ¢ x‘&\
» The f@ack loop on safety relay PNOZ
s9 (K12) is closed.

in the input circuit are detected.
» A fault on the device does not lead to the
loss of the safety function.

Pilz products

The safety relays PNOZ s4 (K11) and
PNOZ s9 (K12) can be started when the
input circuit at K11 is closed first,
followed by reset button S10. This avoids
an unwanted reset before the input circuit
is closed or as a result of the reset button
being overridden.

The delay time set for the safety relay
PNOZ s9 (K12) must be longer than the
maximum braking time on the drive
regulator A1.

The time delay must not be able to cause
an additional hazard.

If the position of the operating mode
selector switch (mode) or the rotary
switch for the time setting is changed
during operation, an error message will
be triggered; the safety contacts on K11/
K12 open. This fault condition can only
be rectified by switching the supply
voltage on the safety relay PNOZ s4 (K11)
/ PNOZ s9 (K12) off and then on again.

Number Designation Order number
1 PNOZ s4 750 104
1 PNOZ s9 750 109
1 PlTestop Set1.1 400 410

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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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s9 - Combined with PNOZ s4 - safe standstill of one drive

Safety-related characteristics in accordance with EN 62061: 2005 «:‘:\

» Safety-related control function (SRCF):
» Subsystems:

v

Safety integrity level:

v

- Common cause failure (CCF):

- Proof test interval:

- Operating interval (electromechanical components):
- Contactors KM1/KM2 - characteristic data:

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:
» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):

- Proof test interval:

- Operating interval (electromechanical components):
- Contactors KM1/KM2 - characteristic data:

SIL information only applies under the following conditions™:

Shut down machine via E-STOP \’(’\
Input device (E-STOP button), logic (PNOZ s4 and PNOZ s@i\a&;’tuator
(contactors KM1 and KM2) \
SIL3 N\

Y/
B=10% A \©

e’\

20 years
One operation per week for input device and 2 tuator
B10,: 2,000,000; dangerous failure rate: 65 %

x’s\
e

W/
Shut down machine via E-STOP ®
Input device (E-STOP button@g (PNOZ s4 and PNOZ s9), actuator
(contactors KM1 and KM2
PLe /‘& /
\

Requirements are {zdisdered to be met (must be tested on implementation)
20 years A

One operationip ‘?‘week for input device and actuator

B10,: 2 OOOW “dangerous failure rate: 65 %

(”}‘\

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met G&g requirements for systematic safety integrity and avoiding

systematic faults, among others).

{i\

\Ys

\.¢
\5»
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Emergency Stop Applications

Category 4, EN 954-1

PNOZ s10 - Combined with PNOZ s4

Features

» Dual-channel operation with
detection of shorts across contacts

» Monitored reset with rising edge

» Contact expansion through PNOZ s10
(contact expander module)

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

E-STOP function

When the E-STOP pushbutton S1 is
operated, the input circuit on the safety
relay PNOZ s4 (K1) is interrupted, the safety
contacts on K1 open. As a result the input
circuit on the contact expander module
PNOZ s10 (K2) is interrupted, the safety
contacts on K2 open.

Settings on the unit

» The connector between the safety relays
PNOZ s4 (K1) and PNOZ s10 (K2) must
be connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s4 must
be set to “Monitored reset, rising edge”
with detection of shorts across contacts
(In2-).

Start/reset »
The safety relay PNOZ s4 (K1) can be
started by pressing reset button S2 if:
» E-STOP pushbutton S1 has not been
operated and
» The feedback loop on the contact
expander module PNOZ s10 (K2) is
closed.

If the position of the operating mo&te
selector switch (mode) is ch Bea during
operation, an error messag\t}df be
triggered; the safety contg‘e, on K1
open. This fault congfr% h6an only be
rectified by swﬂchwqx e supply voltage
on the safety rela;&?NOZ s4 (K1) off and
then on agalr\{

Feedback loop {‘

The feedback loop on the safety relay PNOZ  Ppilz produ\gts

s4 (K1) is connected to the feedback loop \'\‘w

on the contact expander module Nu@e‘f Designation Order number

PNOZ s10 (K2). (N, PNOZs4 750 104
A PNOZ s10 750 110

Safety assessment \ "1 PITestop Set1.1 400 410

» Earth faults and shorts between con @e

in the input circuit are detected. )
» A fault on the device does not the

loss of the safety function.

» The safety relays PNOZ ‘T{and
PNOZ s10 (K2) can bestar d when the
input circuit at K1 |s‘cigc§red first, followed
by the reset button,$2-This avoids an
unwanted reset before the input circuit is
closed or as am,%ult of the reset button
being overr»@l\en

)
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Emergency Stop Applications

Category 4, EN 954-1
PNOZ s10 - Combined with PNOZ s4

Safety-related characteristics in accordance with EN 62061: 2005 ,""}3»
» Safety-related control function (SRCF): Shut down machine via E-STOP \,\ ’
» Subsystems: Input device (E-STOP button), logic (PNOZ s4), actuator (P@y 0)
» Safety integrity level: SIL 3 X \‘\’
» SIL information only applies under the following conditions™: /""\.\ .
- Common cause failure (CCF): B=10% ‘\{”}
- Proof test interval: 20 years x\:f{/
- Operating interval (electromechanical components): One operation per week for input device \{“(/
(25
Safety-related characteristics in accordance with EN ISO 13849-1: 2006 X AV :
» Safety function: Shut down machine via E-STOP PAN
» Safety-related parts of the control system (SRP/CS): Input device (E-STOP button), Iogjc\(%NOZ s4), actuator (PNOZ s10)
» Performance level: PLe ’\‘%\
» PL information only applies under the following conditions™:
- Common cause failure (CCF): Requirements are consideq@ be met (must be tested on implementation)
- Proof test interval: 20 years ANV
- Operating interval (electromechanical components): One operation per w’e}e'zkjox input device
<,:\\.>
t

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requig?énts for systematic safety integrity and avoiding

systematic faults, among others).
Af':)
7
W

\sk
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Safety Gate Applications

Contents > :»},‘ Page
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Safety gate applications \/\\’
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Safety Gate Applications

Category 4, EN 954-1

PNOZ s3 — Safety switch PSEN cs2.1p

Features

» Dual-channel operation with detection
of shorts across contacts via safety
switch

» Monitored reset with rising edge

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

Safety gate function

The opening and closing of a safety gate is
signalled to the safety relay PNOZ s3 (K2)
via the semiconductor outputs on the safety
switch PSEN c¢s2.1p (S3). The
semiconductor outputs on safety switch S3
are opened as soon as the safety gate is
opened. As a result the the input circuit on
the safety relay PNOZ s3 (K2) is interrupted
and the safety contacts on the PNOZ s3
(K2) open. Contactors K3 and K4 de-
energise.

Settings on the unit

» The terminator on the PNOZ s3 must be
connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s3 must

» Increased protection against A
manipulation is required for haZarbious
machinery such as presses#Iththis case
we recommend using two's; fety
switches per safety gz :\'“3

» If the position of the operating mode
selector switch (mode) is changed during
operation, an error message will be
triggered; the safety contacts on K2
open. This fault condition can only be

be set to “Monitored reset, rising edge” . ‘\\,,,} rectified by switching the supply voltage
without detection of shorts across ‘,;;“/‘ on the safety relay K2 off and then on
contacts (In2+). § & again.
A ‘?\
Start/reset ] 74
The safety relay PNOZ s3 (K2) can be Pilz products
started by pressing reset button S4 if: NS
» The safety gate is closed and Nure*%" Designation Order number
» The semiconductor outputs on the safety 1 PNOZ s3 750 103
switch S3 are closed and A\ PSEN cs2.1p 540 100
» Contactors K3 and K4 have de- \/{(}
energised. g}'\,‘/,
<,.\‘\./

Feedback loop t Y/
The positive-guided N/C contacts, ¥
contactors K3 and K4 are m fed in the
feedback loop S12-S34 % safety relay
K2. (”‘/.\
Y e 4

Safety assessment

» Earth faults andShorts between contacts
in the input.Cik&Uit are detected through
the safety$Witch S3.

» A faultep‘the device does not lead to the
loss of the safety function.

» The safety relay PNOZ s3 (K2) can be
started when the input circuit at K2 is
closed first, followed by reset button S4.
This avoids an unwanted reset before the
input circuit is closed or as a result of the
reset button being overridden.
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Safety Gate Applications

Category 4, EN 954-1

PNOZ s3 - Safety switch PSEN cs2.1p

Safety-related characteristics in accordance with EN 62061: 2005

» Safety-related control function (SRCF):
» Subsystems:
» Safety integrity level:

» SIL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor K3/K4 - characteristic data:

\

Shut down machine when a safety gate is opened \

Input device (E-STOP button), logic (PNOZ s3), actuator (c @t 3 and K4)
\

SIL 3

B=10% ( J ;
20 years AV\
Two operations per hour for input device and Msﬁ’}tor
B10,: 2,000,000; dangerous failure rate: 65 ?%}

A
i 7

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 o\

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor K3/K4 - characteristic data:

Shut down machine via E-STOP ¥
Input device (E-STOP button), logicy Z s3), actuator (contactors K3 and K4)

PLe Q"“\’

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

Two operations pe h%’l}r for input device and actuator

B10,: 2,000 OOQ{G{S&Jerous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e %Aiqa'ements for systematic safety integrity and avoiding

systematic faults, among others).

{i\

Xu
\h

\.¢
\5»
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Safety Gate Applications

Category 3, EN 954-1

PNOZ s4 - Connecting four PSEN 1.1p in series

Settings on the unit » The safety relay PNOZ s4 (K8) Cambe classification in accordance with
Features » The terminator on the PNOZ s4 must be started when the input circuit a\!\R‘B is EN 60947-5-3
» Dual-channel operation with detection connected. closed first, followed by r Utton S5. from PDF-M to PDF-S.
of shorts across contacts » The operating mode selector switch This avoids an unwanteds/feset before the P If the position of the operating mode
» Series connection of 4 PSEN 1.1p (mode) on the safety relay PNOZ s4 must input circuit is closed' ‘as»é result of the selector switch (mode) is changed during
safety switches using the PSEN ix1 be set to “Monitored reset, rising edge” reset button belnggye udden operation, an error message will be
interface with detection of shorts across contacts » Not all faults are{é:(zcted An triggered; the safety contacts on K8
» Monitored reset with rising edge (In2-). accumulation.of Gfidetected faults can open. This fault condition can only be
» Contact expansion through positive- lead to the Ic;%zof the safety function. rectified by switching the supply voltage
guided contactors Start/reset With this é@p ication, therefore, it is on the safety relay K8 off and then on
» Feedback loop to monitor contact The safety relay PNOZ s4 (K8) can be necessa(y to ensure that only one safety again.
expansion started by pressing reset button S5 if: Mpen at a time or that the status
» Up to Category 3 of EN 954-1 » The safety gates are closed and h[:é h safety gate is checked. Use of
» The contacts on safety switches PSEN ix1 interface reduces the
S6 ... S9 are closed and
Description » Contactors K14 and K15 have de- /‘x iz products
energised. " DX _
Safety gate function < z%; Number Designation Order number
The opening and closing of several safety Feedback loop » 1 PNOZ s4 750 104
gates is signalled to the safety relay PNOZ The positive-guided N/C contacts ¥ 4 PSEN 1.1p 504 212
s4 (K8) via the contacts on the safety contactors K14 and K15 are ftored in 1 PSEN ix1 535 120
switches PSEN 1.1p (S6 ... S9). The PSEN feedback loop S12-S34 of; §a‘j§ty relay K8.
ix1 interface (A2) switches the 4 safety 2 N
switches in series. Safety assessment
The contacts on one of the safety switches » The safety relay | Pl\f62 s4 (K8) and
56 ... S9 are opened as soon as the contactors K1A}i«’1d K15 must be
respective safety gate is opened. The installed in Ssu\'fgle mounting area
interface PSEN ix1 (A2) interrupts the input (controlkca net in order to exclude a
circuit on the safety relay PNOZ s4 (K8) and short l\%ss the output.
the safety contacts on K8 open. Contactors P Earth faults and shorts between contacts
K14 and K15 de-energise. in the input circuit are detected.
» A fault on the device does not lead to the
loss of the safety function.
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Safety Gate Applications

Category 3, EN 954-1

PNOZ s4 - Connecting four PSEN 1.1p in series

Safety-related characteristics in accordance with EN 62061: 2005

» Safety-related control function (SRCF):
» Subsystems:

v

Safety integrity level:

v

- Common cause failure (CCF):

- Proof test interval:

- Operating interval (electromechanical components):
- Contactors K14/K15 - characteristic data:

SIL information only applies under the following conditions™:

Shut down machine when a safety gate is opened \(,\ :
Input device (PSENmag), logic (PSEN ix1 + PNOZ s4), actt\q contactors
K14 and K15)
SIL 2 \\“‘
® ,f
B=10% (,(:* \©
20 years

Two operations per hour for input device and’a tuator
B10,: 2,000,000; dangerous failure rate: 65 %

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:
» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):

- Proof test interval:

- Operating interval (electromechanical components):
- Contactors K14/K15 - characteristic data:

Shut down machine when a safet \}{a}e is opened
Input device (PSENmag), Iog%P N ix1 + PNOZ s4), actuator (contactors
K14 and K15)
PLd A ‘&)
"\
Requirements are {zdisdered to be met (must be tested on implementation)
20 years A
Two operation$, ér hour for input device and actuator
B10,: 2 OOOW “dangerous failure rate: 65 %

(”}‘\

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met c&g requirements for systematic safety integrity and avoiding

systematic faults, among others).

{i\

\n

\.¢
\5»
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Safety Gate Applications

Category 4, EN 954-1
PNOZ s4 - PSEN me2/2AS

Features

» Dual-channel operation with detection
of shorts across contacts

» Safety gate switch with separate
actuator

» Automatic reset

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

Safety gate function

The opening and closing of a safety gate is
signalled to the safety relay PNOZ s4 (K9)
via the contacts on the two safety switches
PSEN me2/2AS (S11, S12).

The contacts on safety switches S11, S12
are opened as soon as the safety gate is
opened. As a result the input circuit on the
safety relay PNOZ s4 (K9) is interrupted and
the safety contacts on K9 open. Contactors
K10 and K11 de-energise.

Settings on the unit

» The terminator on the PNOZ s4 must be
connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s4 must
be set to “Automatic reset” with
detection of shorts across contacts (In2-).

Start/reset

The safety relay PNOZ s4 (K9) starts

automatically if

» The safety gate is closed and

» The contacts on safety switches S11 and
S12 are closed and

» Contactors K10 and K11 have de-
energised.

Feedback loop

The positive-guided N/C contacts on
contactors K10 and K11 are monitored in
feedback loop S12-S34 of safety relay K9.

Safety assessment

» The safety relay PNOZ s4 (K9) and
contactors K10 and K11 must be __ 1%
installed in a single mounting areg'}\z'}
(control cabinet) in order to exoh{ ea
short across the output. N

» Earth faults and shorts b tw\gé/n" contacts
in the input circuit are ed.

» A fault on the devicg-dogs not lead to the
loss of the safety fu ction.

» If the position of the operating mode
selector switch(?ﬁode) is changed during
operation, a@éﬁor message will be
triggeredathe safety contacts on K9
open.iku fault condition can only be
rectified by switching the supply voltage
on the safety relay K9 off and then on
again.

Pilz products \(5.,‘:\2
o
Number Designation N N Order number
1 PNOZ s4 o \d 750 104
2 PSEN me2/2A83% > 570 200
AN
/‘\‘/
.M(’/
PR
4 g"
s V
t"‘\
\¥
N

-

RN’
/s&‘(}\
a
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Safety Gate Applications

Category 4, EN 954-1
PNOZ s4 - PSEN me2/2AS

Safety-related characteristics in accordance with EN 62061: 2005 «:‘:\

» Safety-related control function (SRCF):
» Subsystems:
» Safety integrity level:

» SIL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors K10/K11 - characteristic data:

Shut down machine when a safety gate is opened \(,\

Input device (PSENmech), logic (PNOZ s4), actuator ( contactq\lsz@o and K11)
IL

SIL.3 \‘\w)

B=10 % W ,f

20 years AV\

Two operations per hour for input device and Msﬁ’}tor

B10,: 2,000,000; dangerous failure rate: 65 ?%}

*v

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactors K14/K15 - characteristic data:

Shut down machine when a safety&&‘ms opened
Input device (PSENmech), logic (P actuator (contactors K10 and K11)

PLe Q

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

Two operations pe h%’l}r for input device and actuator

B10,: 2,000 OOQ{G{S&Jerous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e %Aiqa'ements for systematic safety integrity and avoiding

systematic faults, among others).
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Safety Gate Applications

Category 4, EN 954-1

PNOZ s4 — PSEN me1S/1AS with guard locking and standstill monitoring

Features

» Dual-channel operation with detection
of shorts across contacts

» Safety gate switch with separate
actuator and guard locking device

» Second safety gate switch with
separate actuator

» Monitored reset with rising edge

» Contact expansion through positive-
guided contactors

» Standstill monitoring via PSWZ X1P

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

Safety gate function

The opening and closing of a safety gate is
signalled to the safety relay PNOZ s4 (K12)
via the contacts on the safety switches
PSENme 1S/1AS (S13) and PSENme 2/2AS
(S14). Guard locking on safety switch S13
can be released via pushbutton S15. Guard
locking will not be released until standstill
monitor PSWZ X1P (K13) has detected that
motor M1 is at standstill and the contacts at
K13 are closed.

The contacts on safety switches S13 and
S14 are opened as soon as the safety gate
is opened. As a result the input circuit on
the safety relay PNOZ s4 (K12) is interrupted
and the safety contacts open. Contactors
KM3 and KM4 de-energise.

When the simultaneity requirement of the

two input channels on the standstill monitor
PSWZ X1P (K13) is exceeded, the unit 14
switches to a fault condition. K13 is

reactivated by pressing reset button S17.

Settings on the unit
» The terminator on the PNOZ s4 must be 14
connected.

» The operating mode selector switch 14
(mode) on the safety relay PNOZ s4 must
be set to “Monitored reset, rising edge” 4

with detection of shorts across contacts
(In2-).

Start/reset
The safety relay PNOZ s4 (K12) can be /‘go
started by pressing reset button S16 if;, ’:,

» The safety gate is closed and N®)

» The contacts on safety switche&éﬁ and

~Q

Safety assessment *3&

The safety relay PNOZ s4 (K12)@nd’
contactors KM3 and KMd.gpuist be
installed in a single moun\ﬁ{g;’area
(control cabinet) in qrggt}t&éxclude a
short across the outpu )

Earth faults and(sti(‘gpté between contacts
in the input cirguit’are detected.

A fault on thédevice does not lead to the
loss of thé safety function.

The safety relay PNOZ s4 (K12) can be
stagte@Avhen the input circuit at K12 is

%:Lgs‘e first, followed by reset button S16.

is avoids an unwanted reset before the
input circuit is closed or as a result of the
reset button being overridden.

» If the position of the operating mode
selector switch (mode) is changed during
operation, an error message will be
triggered; the safety contacts on K12
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay K12 off and then on
again.

» A break in the actuator on the safety
switch PSEN me1S/1AS (S13) must be
excluded.

» Fault avoidance measures must be taken
to compensate for the lack of
redundancy on the locking magnet on
safety switch S13; these could include
oversizing, protected cable layout, for
example.

S14 are closed and N
» Contactors KM3 and KM} e de- Pilz products

energised. AYD

&\\ Number Designation Order number
Feedback loop « W 1 PNOZ s4 750 104
The positive-guided l\f/<C contacts on 1 PSWZ X1P 777 949
contactors KM3 ari?i"KM4 are monitored in 1 PSEN me1S/1AS 570 000
1 PSEN me2/2AS 570 200

feedback Ioo%So?‘Z—SM of safety relay K12.
R

\?‘
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Safety Gate Applications

Category 4, EN 954-1

PNOZ s4 — PSEN me1S/1AS with guard locking and standstill monitoring

Safety-related characteristics in accordance with EN 62061: 2005 «:‘:\

» Safety-related control function (SRCF):
» Subsystems:
» Safety integrity level:

» SIL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor KM3/KM4 - characteristic data:

Shut down machine when a safety gate is opened \(,\

Input device (PSENmech), logic (PNOZ s4), actuator ( contactq\pfh(l\m and KM4)
IL

SIL.3 \‘\w)

B=10 % ® ,f

20 years AV\

Two operations per hour for input device and Msﬁ’}tor

B10,: 2,000,000; dangerous failure rate: 65 ?%}

*v

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:

» Safety-related parts of the control system (SRP/CS):

» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor KM3/KM4 - characteristic data:

Shut down machine when a safety&&‘ms opened
Input device (PSENmech), logic (P actuator (contactors KM3 and KM4)

PLe Q

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

Two operations pe h%’l}r for input device and actuator

B10,: 2,000 OOQ{G{S&Jerous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e %Aiqa'ements for systematic safety integrity and avoiding

systematic faults, among others).

{i\

Xu
\h

\.¢
\5»
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Safety Gate Applications

Category 4, EN 954-1

PNOZ s9 — PSEN me1S/1AS with guard locking and PSEN me2/2AS

Features

» Dual-channel operation with
detection of shorts across contacts

» Safety gate switch with separate
actuator and guard locking device

» Second safety gate switch with
separate actuator

» Monitored reset

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Description

Safety gate function

The opening and closing of a safety gate is
signalled to the safety relay PNOZ X3P (K1)
via the contacts on the safety switches
PSEN me2/2AS (S1) and PSEN me1S/1AS
($10). Guard locking on safety switch S10
can be released via pushbutton S2. Guard
locking will not be released until the safety
contacts on the contact expander module
PNOZ s9 (K2) are closed (delay-on
energisation).

The contacts on the safety switch S10 are
opened as soon as the guard locking is
released via pushbutton S2. The contacts
on the two safety switches S1 and S10 are
opened as soon as the safety gate is
opened. As a result the input circuit on the
safety relay PNOZ X3P (K1) is interrupted
and the safety contacts on K1 open.

Contactors K3 and K4 de-energise.

The input circuit S32 on safety relay PNOZ
s9 (K2) is closed as soon as “Stop button”
S21 is operated, contactor K20 has de-
energised and the N/C contact (21-22) on
K20 is closed again. Once the set delay time
has elapsed, safety contact (17-18) on the
contact expander module PNOZ s9 (K2) will
close. Guard locking on safety switch S10
can then be released via pushbutton S2.

Settings on the unit

» The terminator on the PNOZ s9 must be
connected.

» The operating mode selector switch

Feedback loop LN
The positive-guided N/C contacts‘art *

contactors K3 and K4 are mapitoréd in the
safety relay’s feedback cir.ck{n\ 33-S34.
7 /....\:\ v

Safety assessment _° \\

> The safety relay RNOZ X3P (K1) and
contactors K8 arid"K4 must be installed
in a single nGunting area (control cabinet)
in order to gxclude a short across the
output.’\

» Earthfallts and shorts between contacts
i/sré‘ input circuit are detected.

ault on the device does not lead to the

.“~<>loss of the safety function.

(mode) on the contact expander modulé€®, “4 The safety relay PNOZ X3P can be

PNOZ s9 must be set to “Delay-on . T
energisation”. ¢ ‘2’}

» The delay time on the safety relegwﬁNOZ
s9 is set using the time select}\}; itch
t[s] and the factor select(y éy chn.

¥
3
Start/reset &/‘\ &
The safety relay PNOZ.X3P (K1) can be
started by pressing,reset button S3 if:
» The safety gateJ§"closed and
» The contacks\)o\n' safety switches S1 and
S10 arey ki‘sed and
» Cont K3 and K4 have de-
energised.
The contact expander module PNOZ s9 (K2)
starts automatically if
» Contactor K20 has de-energised.

started when the input circuit at K1 is
closed first, followed by the reset button
S3. This avoids an unwanted reset before
the input circuit is closed or as a result of
the reset button being overridden.

Pilz products

» If the position of the operating mode
selector switch (mode) or the rotary
switch for the time setting is changed
during operation, an error message will
be triggered; the safety contacts on K2
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay K2 off and then on
again.

» A break in the actuator on the safety
switch PSEN me1S/1AS (S10) must be
excluded.

» Fault avoidance measures must be taken
to compensate for the lack of
redundancy on the locking magnet on
safety switch S10; these could include
oversizing, protected cable layout, for
example.

Number Designation Order number
1 PNOZ s9 750 109
1 PSEN me1S/1AS 570 000
1 PSEN me2/2AS 570 200
1 PNOZ X3P 777 310

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




Safety Gate Applications

Category 4, EN 954-1

PNOZ s9 — PSEN me1S/1AS with guard locking and PSEN me2/2AS

Safety-related characteristics in accordance with EN 62061: 2005

» Safety-related control function (SRCF):
» Subsystems:
» Safety integrity level:

» SIL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor K3/K4 - characteristic data:

Shut down machine when a safety gate is opened \,\
Input device (PSENmech), logic (PNOZ X3P), actuator (conta w&xs and K4)
SIL 3 e \d

\‘\w)
B=10 % W ,f
20 years AV\
Two operations per hour for input device and Msﬁ’}tor
B10,: 2,000,000; dangerous failure rate: 65 ?%}

*v

Safety-related characteristics in accordance with EN ISO 13849-1: 2006

» Safety function:
» Safety-related parts of the control system (SRP/CS):
» Performance level:

» PL information only applies under the following conditions™:

- Common cause failure (CCF):
- Proof test interval:

- Operating interval (electromechanical components):

- Contactor K3/K4 - characteristic data:

Shut down machine when a safety&fst opened
Input device (PSENmech), logic (P actuator (contactors K3 and K4)

PLe Q

Requirements are con3|dé{ ‘to be met (must be tested on implementation)
20 years

Two operations pe h%’l}r for input device and actuator

B10,: 2,000 OOQ{G{S&Jerous failure rate: 65 %

y>€/‘

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e %Aiqa'ements for systematic safety integrity and avoiding

systematic faults, among others).

{i\

Xu
\h

\.¢
\5»
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PNOZ s4 - PSEN op4H(light curtain Category 4* 1.3-2
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ESPE Applications

Category 4, EN 954-1

PNOZ s4 - PSEN op4H light curtain

Features

» Dual-channel operation with detection
of shorts across contacts via light
curtain

» Monitored reset with rising edge

» Light curtain with semiconductor
output

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Up to Category 4 of EN 954-1

Settings on the unit

» The terminator on the PNOZ s4 must be
connected.

» The operating mode selector switch
(mode) on the safety relay PNOZ s4 must
be set to “Monitored reset, rising edge”
without detection of shorts across
contacts (In2+).

Start/reset

The safety relay PNOZ s4 (K2) can be
started by pressing reset button S3 if:

» The light curtain is not interrupted and
» The semiconductor outputs on safety

» The safety relay PNOZ s4 (K2) canlpe
started when the input circuit a is
closed first, followed by r Utton S3.
This avoids an unwantedsfeset before the
input circuit is closegl “a&-a result of the
reset button being gvertidden.

AN

NV

» If the position of the operating mode
selector switch (mode) is changed during
operation, an error message will be
triggered; the safety contacts on K2
open. This fault condition can only be
rectified by switching the supply voltage
on the safety relay K2 off and then on
again.

NNulab\er Designation

Order number

light curtain B1/B2 are closed and A\D PNOZ s4 750 104
» Contactors K3 and K4 have de- /{(:}1 PSEN op4H-30-150 630 159
Description energised. g 1‘)‘
i}'\
<,.\t\./

Light curtain function

The interruption of light curtain PSEN op4H
(B1/B2) is signalled to the safety relay PNOZ
s4 (K2) via the two semiconductor outputs
on receiver B2.

The semiconductor outputs on the safety
light curtain’s receiver B2 are opened as
soon as the light curtain is interrupted. As a
result the input circuit on the safety relay
PNOZ s4 (K2) is interrupted and the safety
contacts open. Contactors K3 and K4 de-
energise.

The top and bottom DIP switches on the
receiver B2 must be set at the same
position. For the light curtain to reset
automatically, number 4 on both DIP
switches must be switched to ON.

Feedback loop A ¥

The positive-guided N/C contacts, ¥

contactors K3 and K4 are m fed in

feedback loop S12-S34 of; thié)safety relay.
~

Safety assessment “ @

» The safety relay Pl\f62 s4 (K2) and
contactors K3s*K4'must be installed in a
single mour{t\)n\g’area (control cabinet) in
order t ude a short across the
outputyy

» Earth faults and shorts between contacts
in the input circuit are detected via the
light curtain.

» A fault on the device does not lead to the
loss of the safety function.

» A single fault in the light curtain is
detected.

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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ESPE Applications

Category 4, EN 954-1
PNOZ s4 - PSEN op4H light curtain

Safety-related characteristics in accordance with EN 62061: 2005 §
» Safety-related control function (SRCF): Shut down the machine when the safety light curtain is mterrup\f&a
» Subsystems: Input device (PSEN op4H), logic (PNOZ s4), actuator (cont 22)&8 K3 and K4)
» Safety integrity level: SIL 3 X \‘\ /
» SIL information only applies under the following conditions*: /' “\\
- Common cause failure (CCF): B=10 % \,, }
- Proof test interval: 20 years (,(f
- Operating interval (electromechanical components): Two operations per hour for actuator
- Contactor K3/K4 - characteristic data: B10,: 2,000,000; dangerous failure rate: 65 %
Safety-related characteristics in accordance with EN ISO 13849-1: 2006 «\
» Safety function: Shut down the machine when the, ‘light curtain is interrupted
» Safety-related parts of the control system (SRP/CS): Input device (PSEN op4H), logic (&wy s4), actuator (contactors K3 and K4)
» Performance level: PLe ’
» PL information only applies under the following conditions™: Q
- Common cause failure (CCF): Requirements are con3|dé{ ‘to be met (must be tested on implementation)
- Proof test interval: 20 years
- Operating interval (electromechanical components): Two operations pe h%’l}r for actuator
- Contactor K3/K4 - characteristic data: B10,: 2,000 Ooazcﬁa,&;erous failure rate: 65 %

’>€/
* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e %Aiqa'ements for systematic safety integrity and avoiding
systematic faults, among others).
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Two-hand Applications
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Two-hand Applications

Category 4, EN 954-1

PNOZ s6 - Requirements in accordance with EN 574 Type IlIC, contact expansion through contactors

Features

» Dual-channel operation with
detection of shorts across contacts

» Simultaneity monitoring

» Contact expansion through positive-
guided contactors

» Feedback loop to monitor contact
expansion

» Requirements in accordance with EN
574 Type llIC

» Up to Category 4 of EN 954-1

Description

Function

The two-hand control device PNOZ s6 (K1)
is activated by operating both pushbuttons
S1 and S2 simultaneously (simultaneity
max. 500 ms), the safety contacts on K1
close. Contactors KM1 and KM2 energise.
Releasing one or both pushputtons S1 / S2
will interrupt the input circuit on the two-
hand control device K1, the safety contacts
at K1 open. Contactors KM1 and KM2 de-
energise. The safety contacts on the two-
hand control device PNOZ s6 (K1) will not
reclose until both pushbuttons S1 and S2
have been released and then re-operated
simultaneously.

Settings on the unit
The terminator on the PNOZ s6 must be
connected.

Start/reset

The two-hand control device PNOZ s6 can
be started by operating pushbuttons S1 and
S2 simultaneously when contactors KM1
and KM2 have de-energised.

Feedback loop

The positive-guided N/C contacts on
contactors KM1 and KM2 are monitored in
feedback loop S12-S34 of the two-hand
control device.

fet ment i
Safety assessme i}}.‘/,
» The two-hand control device PM&ZTEG

(K1) and contactors KM1 and¥M2 must

be installed in a single moukitifg area

(control cabinet) in ordgr xclude a

short across the output.\

» Earth faults and shortsbetween contacts
in the input circuit are detected.
» A fault on the géVice does not lead to the
loss of the s@fét’y function.
i
\slz

» The distance of both pushbuttons.S1 and

S2 from the nearest danger zo?fé}n&st be
large enough that if one o ¥
pushbuttons is released, thevdangerous
movement is interru%'é?ore the
operator can reachéfhe,/ nger zone or
before the oper?};ir“zén reach into the
danger zone {see€.EN 999 ,The
positioningd otective equipment in
respect of approach speeds of parts of
the humian body*).

Pilz; \Q”\H?L;cts
Xy

o
".\meer Designation

Order number

PNOZ s6 750 106

AOQ
A
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Two-hand Applications

Category 4, EN 954-1
PNOZ s6 - Requirements in accordance with EN 574 Type IlIC, contact expansion through contactors

\

Safety-related characteristics in accordance with EN 62061: 2005

M
» Safety-related control function (SRCF): If the output signal from a two-hand circuit shuts down in acco?ﬁa}wée
with EN 574 Type IlIC, the actuator technology for shuttin dQ\vﬁ a
hazardous movement must shut down. . ONY
» Subsystems: Input devices (pushbutton S1, pushbutton S2), Iogict(ff’{:k:@\zigsﬁ), actuator
(contactors KM1 and KM2) 4‘\‘\:,, 7
b Safety integrity level: SIL3 (»{3/
» SIL information only applies under the following conditions™: § &
- Common cause failure (CCF): B =5 % (note increased requirements) ¢
- Proof test interval: 20 years 4 V.
- Operating interval (electromechanical components): 60 operations per hour for input devicgénd actuator
- Pushbutton S1, S2 - characteristic data: B10,: 20,000,000; dangerous failu‘rﬁté. 50 %
- Contactors KM1/KM2 - characteristic data: B10,: 20,000,000; dangerous fai[g)s\ te: 65 % (note oversizing)

2R

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 /‘\%}

» Safety function: If the output signal f(%m §fwo—hand circuit shuts down in accordance
with EN 574 Type JHG{ the actuator technology for shutting down a
hazardous movefn 'El} must shut down.

» Safety-related parts of the control system (SRP/CS): Input devices (p shbutton S1, pushbutton S2), logic (PNOZ s6), actuator
(contacto%s Mand KM2)
» Performance level: PLe V7
» PL information only applies under the following conditions™: S A
- Common cause failure (CCF): Requireients are considered to be met (must be tested on
- Proof test interval: implementation)
- Operating interval (electromechanical components): /’Zﬁ’years
- Pushbutton S1, S2 - characteristic data: \X\GO operations per hour for input device and actuator
- Contactors KM1/KM2 - characteristic data: ‘x\:i\ B10,: 20,000,000; dangerous failure rate: 50 %

B10,: 20,000,000; dangerous failure rate: 65 % (note oversizing)

\stz

* Further requirements of EN 62061 and EN ISO 13849-1 have also to be met (e.g. requirements for systematic safety integrity and avoiding
systematic faults, among others).
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Notes
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Two-hand Applications

Category 4, EN 954-1

PNOZ s6 - Requirements in accordance with EN 574 Type IlIC, contact expansion through PNOZ s10

Features

» Dual-channel operation with
detection of shorts across contacts

» Simultaneity monitoring

» Contact expansion through PNOZ s10
(contact expander module)

» Feedback loop to monitor contact
expansion

» Meets requirements in accordance
with EN 574 Type llIC

» Up to Category 4 of EN 954-1

Description

Function

The two-hand control device PNOZ s6 (K2)
is activated by operating both pushbuttons
S3 and S4 simultaneously (simultaneity
max. 500 ms), the safety contacts on K2
close. The contact expander module PNOZ
s10 (K3) is started.

Releasing one or both pushputtons S3 / S4
will interrupt the input circuit on the two-
hand control device K2, the safety contacts
at K2 open. The contact expander module
K3 shuts down. The safety contacts on the
two-hand control device PNOZ s6 (K2) will
not reclose until both pushbuttons S3 and
S4 have been released and then re-
operated simultaneously.

Settings on the unit

The connector between the safety relays
PNOZ s6 (K2) and PNOZ s10 (K3) must be
connected.

Start/reset

The two-hand control device PNOZ s6 can
be started by operating pushbuttons S3 and
S4 simultaneously when the feedback loop
in the contact expander module PNOZ s10
(K3) is closed.

Feedback loop
The feedback loop on the safety relay PNOZ
s6 (K2) is connected to the feedback loop

on the contact expander module /‘& 4
PNOZ s10 (K3). >’>¢
Y
P W
Safety assessment /gf:}
}\

» Earth faults and shorts b tvq?én'contacts
in the input circuit are ed.

» A fault on the devicg-dogs not lead to the
loss of the safety fu ction.

» The distance of both pushbuttons S3 and
S4 from the nealést danger zone must be
large enou at if one of the
pushbu{{g@ is released, the dangerous
move&'@’u is interrupted before the
operator can reach the danger zone or
before the operator can reach into the
danger zone (see EN 999 ,The
positioning of protective equipment in
respect of approach speeds of parts of
the human body*).

Pilz products

Number Designation \(\\.

Order number

AN
PNOZ s6 o€

750 106

PNOZs10 /AN~

750 110
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Two-hand Applications

Category 4, EN 954-1
PNOZ s6 - Requirements in accordance with EN 574 Type IlIC, contact expansion through PNOZ s10

Safety-related characteristics in accordance with EN 62061: 2005 §

» Safety-related control function (SRCF): If the output signal from a two-hand circuit shuts down in acco?&a}me with
EN 574 Type IlIC, the actuator technology for shutting dOV\L[{ﬁ zardous
movement must shut down. A
Input devices (pushbutton S3, pushbutton S4), logic (PQ‘G\Z% ), actuator

» Subsystems: (PNOZ s10)

» Safety integrity level: SIL 3 ‘,\;/\
» SIL information only applies under the following conditions™: R
- Common cause failure (CCF): B=10 % ’{:\
- Proof test interval: 20 years y
- Operating interval (electromechanical components): 60 operations per hour for input device.:\
- Pushbutton S3, S4 - characteristic data: B10,: 20,000,000; dangerous faulure<§‘ter 50 %
Safety-related characteristics in accordance with EN ISO 13849-1: 2006
» Safety function: If the output signal from a Q@—\band circuit shuts down in accordance with
EN 574 Type llIC, the ac technology for shutting down a hazardous
movement must shut.d ;
» Safety-related parts of the control system (SRP/CS): Input devices (puse ‘ tfon S3, pushbutton S4), logic (PNOZ s6), actuator
(PNOZs10) A YD
» Performance level: PLe N \
» PL information only applies under the following conditions™: W
- Common cause failure (CCF): Requwe)péfj}s are considered to be met (must be tested on implementation)
- Proof test interval: 20 years\\
- Operating interval (electromechanical components): 60 qperations per hour for input device
- Pushbutton S3, S4 - characteristic data: %1 120,000,000; dangerous failure rate: 50 %
* Further requirements of EN 62061 and EN ISO 13849-1 have also to Wet e.g. requirements for systematic safety integrity and avoiding
systematic faults, among others). \i\\

O
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Two-hand Applications

Category 1, EN 954-1

PNOZ s6.1 - Requirements in accordance with EN 574 Type llIIA

Features

» Dual-channel operation

» Simultaneity monitoring

» Contact expansion through positive-
guided contactor

» Feedback loop to monitor contact
expansion

» Requirements in accordance with EN
574 Type IlIA

» Up to Category 1 of EN 954-1

Description

Function

The two-hand control device PNOZ s6.1
(K1) is activated by operating both
pushbuttons S1 and S2 simultaneously
(simultaneity max. 500 ms), the safety
contacts on K1 close. Contactor KM1
energises.

Releasing one or both pushputtons S1 / S2
will interrupt the input circuit on the two-
hand control device K1, the safety contacts
at K1 open. Contactor KM1 de-energises.
The safety contacts on the two-hand control
device PNOZ s6.1 (K1) will not reclose until
both pushbuttons S1 and S2 have been
released and then re-operated
simultaneously.

Settings on the unit
The terminator on the PNOZ s6.1 must be
connected.

Start/reset Pilz products ” “\
The two-hand control device PNOZ s6.1 can A A& R

be started by operating pushbuttons S1 and  Number Designation o

Order number

S2 simultaneously when contactor KM1 has 1 PNOZ s6.1

750 126

de-energised. /7

Feedback loop

The positive-guided N/C contact on

contactor KM1 is monitored in feedback (N
loop S24-S34 of the two-hand control Y
device K1. 2\

\¥/
Safety assessment \\'{}

» Earth faults in the input circuit are ~Q
detected. \ 4

» A fault on the device does not lead tg@e
loss of the safety function. <':\'}

» The distance of both pushbuttofis’S1 and
S2 from the nearest danger z@fg‘e ust be
large enough that if one of :
pushbuttons is released, dangerous
movement is interrupiged,before the
operator can reach, e}danger zone or
before the operator can reach into the
danger zone (se8'EN 999 , The
positionin Q\)%Fotective equipment in
respect&;g%pproach speeds of parts of
the htimah body*).

» The two-hand control device PNOZ s6.1
may not be used on press controllers. It
is only suitable for use where the risk
analysis has established a low level of
risk.
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Two-hand Applications

Category 1, EN 954-1
PNOZ s6.1 - Requirements in accordance with EN 574 Type llIIA

Safety-related characteristics in accordance with EN ISO 13849-1: 2006 N
» Safety function: If the output signal from a two-hand circuit shuts down in acco?&a.\née with
EN 574 Type llIA, the actuator technology for shutting dow@ézardous

movement must shut down. o { \{
» Safety-related parts of the control system (SRP/CS): Input devices (pushbutton S1, pushbutton S2), Iogict(ﬁgs\zi 6), actuator
(contactor KM1) ‘\‘\:.,}
» Performance level: PLb p:f{/
» PL information only applies under the following conditions™: 1.
- Common cause failure (CCF): Requirements are considered to be met (musge tested on implementation)
- Proof test interval: 20 years X A
- Operating interval (electromechanical components): 60 operations per hour for input devicg,and actuator
- Pushbutton S1, S2 - characteristic data: B10,: 20,000,000; dangerous failur : 20 %
- Contactor KM1 - characteristic data: B10,: 2,000,000; dangerous failure'xate: 65 %
- Mission time max.: Contactor KM1 must be charigi% fter 3.8 years
* Further requirements of EN ISO 13849-1 have also to be met (e.g. requirements for avoiding systely;ﬁ(\ﬁgults, among others).
o
<,~\\./
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a\
y>€/"
( 3
A o
4
s
N
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Standards And Directives
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Standards And Directives

European directives and status of the standards in Europe

P

A\S)
O

The Council of Europe adopts directives EU countries adopt laws

Low voltage directive

[ 3
»
73/23/EEC = A)
- . B0 GPsG 008
Machinery directive = (product safety law for ma '&%c urers
= 98/37/EC -b P and those placing the pr @ on the
. L EMC di ) market) ﬁ
SRS irective = » » ArbSchG und BetrSichY
5 ,_/“ ) SR .#"' 89/336/EEC ii ' (health and safe &9 ork and
= \[’ “3__ L occupational s for operators)
Health and safety [r— .
; at work directive — L
Article 95 89/391/EEC — N @
Work equipment directive = /\\
89/655/EEC :

3
C%?'

/
o\
Fig. 1: Incorporation of the directives into domestic law (using Germany as a&)é)ample)
European directives Products that are cove@gby one or more of P Lifts 95/16/EC  The directives are addressed to member
the following directive$ have to apply a CE- P Construction products 89/106/EEC  states, who are obliged to incorporate the
The concept of a single European internal mark, i.e. the pro must be accompanied P Pressure equipment directive  97/23/EC  European directives into domestic law. In
market in terms of the “New Approach” can by a declaratio onformity. With a P EMC directive 89/336/EEC  Germany, this is normally achieved through
be traced right back to the start of the 70s: declaration nformity, the manufacturer b ATEX 94/9/EC  the device safety law.
The low voltage directive was the first piece confirm is product meets all the ) Appliances
of European legislation to take into account requirements of the European directives burning gaseous fuels 90/396/EEC
the approach towards harmonisation of a applicable to his product. This means he > Machinery directive 98/37/EC
common internal market. can launch and sell his product within the > Medical device directive 93/42/EEC
scope of the EU without consideration of ) Low voltage directive 73/23/EEC
any national regulations. > Personal
protective equipment 89/686/EEC
b Safety of toys directive 88/378/EEC
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 2005-05
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Standards And Directives

European directives and status of the standards in Europe

of maschinery

C standards deal with
specific types or groups

EN 12415 Turning machgx\&

C EN 422 Blow mouldi

/'} 3
N
> / }
A standards have priority over all others EN ISO 12100 Safety of machinery ....\\\v'
and deal with essential safety require- EN 1050 Risk assessment ,/, 3
ments for machinery 1\
v

D

G
B1 standards deal with aspects EN 954-1 Safety-related parts ¢
of safety EN 574 Two-hand controls /’vg/
B2 standards deal with safety B1 B2 EN 418 Emergency stop equipment #
devices )

N 3
hines

EN 692 Mech. pregse

A

)
(,\\./

o/

A

&

Fig. 2: Standards pyramid

Status of the standards in Europe

The legal status of standards is continuously
discussed. Inside Europe, i.e. within the
scope of the European directives that are
subject to the CE-marking obligation, a
manufacturer is not bound by standards or
other specifications. He simply needs to
comply with the health and safety require-
ments of the directive(s). The associated
benefits of a division between standards and
legislation are obvious: it is easier for
legislators to agree on the essential

B
A <’:§>§

requirements than on té&;‘ncal details. Also,
the directives do not régularly have to be
adapted to the stgté;of technology; member
states can use tfeif own legal system for
incorporatjo. the manufacturer is free to
select h implements the requirements
of the d%é ive.

So what are the benefits of applying the
standards? With so-called harmonised
standards with presumption of conformity,
there is a shifting of the burden of proof, i.e. if
a manufacturer applies these standards, he

can assume that he will also comply with the
specific requirements of the European
directives. It would therefore be up to the
regulatory authorities to prove that a
manufacturer did not meet the legal
requirements.

However, should a manufacturer deviate
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 people
endeavour to apply the harmonised

standards, unless the products concerned
are highly innovative and no harmonised
standards 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 A, B and C standards.
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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: primarily there are two types of
standards: ANSI (American National Stan-
dards 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
organisations and generally their application
is not strictly essential. However, ANSI
standards are still quoted as part of a
contract. And yet ANSI standards are being
taken over by OSHA. You can still come
across the NFPA (National Fire Protection
Association), which developed NFPA 79 as a
counterpart to EN 60204-1, for example. The
OSHA standards can be compared with the
European directives. Unlike the European
directives, OSHA standards are more
involved with formulating requirements for
technical specifications than with abstract
requirements.

The legal foundations in the USA can be
seen as a mix of product standards, fire
codes (NFPA), electrical codes (NEC) and na-
tional laws. Local government bodies have
the authority to monitor that these codes are
being enforced and implemented.

Russia and the CIS states implemented
GOST-R certification some years ago. This
means that technical devices falling within a
specific product catalogue must undergo a

certain certification process. Machinery and
any corresponding technical accessories
undergo a type 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 introduced

CCC certification. Similar to the position in
Russia, technical products are subject to
mandatory certification through a national
approvals body in China. In addition, produc-
tion sites are inspected. If a technical device ¢*

falls with the scope of the product catalogué‘& 4

which is subdivided into 19 categories, ..
certification is mandatory, otherwise j '\%i[l}ﬁe
necessary to supply a type of “declaration of
no objection” from a national not!&g& body.

Japan is currently in a tra%‘(@ period: the
plan is for Japan to adopt the European “new
approach” — in other words, to keep
standards and legislation separate. At the
moment the interpdtional 1ISO and IEC stan-
dards are being\ﬁ?féctly incorporated into na-
tional legisiation, which is why people are
currentl ronted with frequent amend-
ments to laws and lengthy implementation
periods.

Standards for functional safety

Different standards may be called upon to
observe functional safety on control systems,

depending on the application. In thge.?ga of
machine safety, EN 954-1 is the m\a@st‘an-
dard for safety-related controkg‘%zte’ms. This
applies to the whole chain,fr e sensor to
the actuator, irrespectiverof thé‘technology.
The risk graphs and c f.% ‘ nding risk
parameters can be( i;} o estimate the
potential risk for Mr’(ger zones on machinery.
The category is’?}: ially established without
the use of (isﬁ{peducing measures.

N
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Standards And Directives

Risk parameters and categories with EN 954-1

Risk parameters

S = Severity of injury:

1 =Slight (hormally reversible) injury

2 = Serious (normally irreversible) injury,
including death

F = Frequency and/or exposure to the hazard
1 =Seldom to quite often and/or exposure
time is short

2 =Frequent to continuous and/or exposure
time is long

P = Possibility of avoiding the hazard
1 =Possible under specific conditions
2 =Scarcely possible

ok easrnation Categories
B|1]|2]3]4
s1
/ LXK JOI0)0)
P1
F1 c®000|8
] P2 5
S2 900 >
P1
F2 RN JO) g
P2 o0 0@

Fig. 3: Risk graph from EN 954

Categories in accordance with EN 954-1

The control system requirements derived
from the risk graph are specified as follows:

Category B

Basic category with no special requirements
= “good industrial standard”

Category 1

Safety-related parts must be designed and
constructed using well-tried components and
well-tried safety principles.

Well-tried means: the components have been
widely used in the past with successful re-
sults in similar applications, or they have been
manufactured using principles that demon-

be designed so that their safety fung;ti&p(s)
are checked at suitable intervals bN e’
machine control system. The sa
function(s) must be checked¢ e machine
start-up and prior to theyj rt‘raf' n of any
hazardous situation; p ‘Qg dically during
operation, if the ris( gessment and the kind
of operation sho%’gga it is necessary.

(25
This check m’éy‘fie initiated automatically or
manually..‘&utomatically, for example, the
chec;l\c‘ay’ be initiated by a signal generated
fro[l‘%’a\ ntrol system at suitable intervals.
e dutomatic test should be provided by

\%ﬁsr ference. The decision about the type of

strate their suitability and reliability for safe’(fy‘*gx 4est depends on the risk assessment and the

related applications. D
i’}'\‘)(
PN W
Example: safety switch with forced4o aﬁing
contacts. N \

W

Well-tried safety principles/@ﬁ:glrcuits con-
structed in such a way ’;hgt‘certain faults can
be avoided by the app}rgpaate arrangement
or layout of components.

p \‘;\,
Example: avoi ihb‘é short circuit through
appropriat: s@saration, avoiding component
failures sult from over-dimensioning,
using the failsafe principle (on switching off).

Note: When a fault occurs it can lead to the
loss of the safety function.

Category 2

Safety-related parts of control systems must

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 output must be generated to
initiate an appropriate control action. A se-
cond, independent shutdown route is
required for this.

Notes: In some cases Category 2 is not
applicable because the checking of the
safety function cannot be applied to all
components and devices. Moreover, the
cost involved in implementing Category 2
correctly may be considerable, so that it may
make better economic sense to implement a
different category. In general Category 2 can
be realised with electronic techniques. The
system behaviour allows the occurrence of a
fault to lead to the loss of the safety function
between checks; the loss of the safety
function is detected by the check.

Category 3

Safety-related parts of control systems must
be designed so that a single 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 before the next
demand upon the safety function. This does
not mean that all faults will be detected. The
accumulation of undetected faults can lead
to an unintended output signal and a
hazardous situation at the machine.

Category 4

Safety-related parts of control systems must
be designed so that a single 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
operating 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

Functional safety and legal status 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, electronic and
programmable electronic systems,
irrespective of the application.

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
process 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
approaches of EN/IEC 61508 and to
implement 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 Communities for
implementation as a European directive, it
lacks the so-called “presumption effect”. If
the standard is used on its own, a control
system designer cannot assume that the re-
levant requirements of the specific
European directive have been met.

Machi ?ﬁector
e

Process sector

Medical sector

C
B

Transport sector

c
g

Power station sector

Fig. 4: Sector standards from IEC 61508
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Standards And Directives

Risk analysis

Risk analysis

Under the terms of the machinery directive,
a machine manufacturer must carry out a
risk analysis in order to identify all the
hazards that apply to his machine. This
analysis must then be taken into account in
the design and construction of the machine.
This requirement also applies to operators
who act as manufacturers under the terms
of the machinery directive. For example, this
may occur with machines that are
interlinked or for machinery that has been
upgraded and substantially modified.

EN 1050 contains “Principles for risk
assessment” on machinery. These
approaches can be called upon as part of a
comprehensive analysis. EN 954-1 expands
on EN 1050 with regard to the assessment
of safety-related parts of control systems.

The hazards emanating from a machine may
be many and varied. For example, it is
necessary to consider not just mechanical
hazards through crushing and shearing, but
also thermal and electrical hazards and
hazards from radiation. Risk reduction is
therefore an iterative process, i.e. it is
carried out before and during the planning
phase and after completion of the plant or
machine.

Start )

- gigsbeduction I
-
Qﬁ}

AV

K
P

) Determmatlon of the
| limits of the machine
|
I \

: Hazard identification
: v aIyS|s ’
|

| Risk estimation

|

|

: Risk evaluation

I

|

: Is the

| machln

| safe?

1 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?

Fig. 5: Ite%‘sive process in accordance with EN 1050
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Service

Pre-sales/after sales
Services, concepts and solutions

Plant assessment

Analysis and assessment of the
safety-related condition of your
plant and machinery. Presentation
, of basic proposals for improvement.

-

Risk assessment

Assessment of the hazards and
risks on plant and machinery,
based on standards and norms.

— Safety concept

__L Based on the risk assessment,
=' appropriate protective measures
can be selected and a safety
concept drawn up.

Safety design
Pilz can undertake all th'e ks
required to |mpleme rOJect

We are happy to advise you, in the
configuration phase or during
commissioning. D

of circuit diagrams, prograrmfiing, control
cabinet, installation, cqugﬁgssmnlng

o}:é\l activities necessary for

machln
Safety sign-off
Check of all the relevant safety-
related documents, creation of

v
v
‘/ check lists and examination of

plant and machinery.

E conformity” of plant and

component selectlcb‘ reparation

C€ CE service)é
. Co—ordl’ﬁation and implementation

v Technical support . «.},‘
Our engineers can sy bQ’}l you in
iv the selection, useéabpllcatlon
of our products.
constant contact with cust
widest range of industfies"z
sectors and are ha

queries at any tbq{eo

O answer your

F Mall
%Wtechsupport@pllz de

24-hour hotline:
+49 711 3409-444

Training and education
A wide range of seminars and
courses help to pass on the

E basics to minimise risks and

safeguard your success.

Worldwide representatives

Our worldwide network of

subsidiaries and sales partners

ensures comprehensive support
and assistance with your questions and
problems.

Internet
Our homepage at www.pilz.com
¥ provides the latest information,
electronic shopping, direct
dialogue and enquiry functions, as well as
extensive download options.

E-Business

The focus of Pilz’s

E-Business activities is to

strengthen customer orientation
through the use of new media and to
increase added value via a supplementary
business model for Business-to-Business.

Supply and repair service
From a fast, economical repair
through to a long supply
guarantee to safeguard your
investment — always expect more from Pilz.

Certificates and

approvals

Pilz is certified to

DIN ISO 9001. International
approvals and certification from recognised
test bodies confirm our products’ suitability
for worldwide use.

L
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|
Service pl Z

more than automation

safe automation
Business terms and conditions
Terms of delivery and payment

R
The terms of delivery and of payment of the Q}
respective Pilz company with whom a sales "‘ff‘)
contract is closed are applied. As a rule this &
is the Pilz company that places the order.

Please select 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

Automacao Segura

Rua Artico, 128 - Jd. do Mar
09726-300

Sao 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

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

Safe Automation
Willow House, M& Close

Oakley Hay B Park
Corby %

Northan @8 NF

United @om
Telephpie™+44 1536 460766
Tel&‘i‘x: +44 1536 460866

sales@pilz.co.uk

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 /A

E-Mail: info@pilz.i
L

N3
Pilz Japan Coﬁ((g‘?’

Safe Aut tion

Shin-Ys ma Fujika Building 5F
2—5—%&n—Yokohama

G
YYokGhama 222-0033

Qoo
/{?} elephone: +81 45 471-2281

Pilz Automation Techmﬂggp

Telefax:  +81 45 471-2283
E-Mail: pilz@pilz.co.jp

Pilz Korea Ltd.

Safe Automation

9F Jo-Yang BId. 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

www.pilz.com

+49 711 3409-444

&g‘&‘l I:
\S
O

Telephone: +39 031 78951 1 §
Telefax:  +39 031 789 v

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
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

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 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
Energigatan 10 B

43437 Kungsbacka
Sweden

Telephone: +46 300 13990
Telefax:  +46 300 30740
E-Mail: pilz.se@pilz.dk

Pilz Emniyet Otomasyon

Urinleri ve Hizmetleri Tic. Ltd. Sti.

ismail Paga Sokak No: 8
Kosuyolu/Kadikdy

34718 Istanbul

Turkey

Telephone:+90 216 5452910
Telefax:  +90 216 5452913
E-Mail: pilz.tr@pilz.de

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

In many countries we are
represented by sales partners.

Please refer to our Homepage

for further details or contact our

headquarters.2
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PNOZ s4.1

Safety relay PNOZ s4.1
The safety relay provides a safety-related interruption of a safety circuit.

The safety relay meets the requirements 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 beam devices

It is suitable for use in furnaces in accordance with EN 50156-1.

For your safety
Only install and commission the unit if you have read and understogﬁ these operating
instructions and are familiar with the applicable regulations for hé@lh‘and safety at work
and accident prevention. «Q g
Ensure VDE and local regulations are met, especially thos lating to safety.

£A)
Any guarantee is rendered invalid if the housing is o%@or unauthorised modifica-

tions are carried out. 'b
Unit features ¢ 4;/
" . '\
Positive-guided relay outputs: 3 Q/’
— 3 safety contacts (N/O), instantank%us
— 1 auxiliary contact (N/C), i aneous

1 semiconductor output %t.
Connection options for:
AR

_ E-STOP pushb&éms

— Safety ge}kﬁf&ﬁ switches

— Reset mist ns

— Lig tgeam devices
_ N
\\3\ Safety valves for furnaces
A connector can be used to connect 1 PNOZsigma contact expansion module
Operating modes can be set via rotary switch
LED indicator for:
— Supply voltage
— Input status, channel 1
— Input status, channel 2
— Switch status of the safety contacts
— Start circuit
— Errors

Plug-in connection terminals (either spring-loaded terminal or screw terminal)
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PNOZ s4.1

Safety features

The relay meets the following safety requirements:

The circuit is redundant with built-in self-monitoring.
The safety function remains effective in the case of a component failure.

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

The unit has an electronic fuse.

Block diagram/terminal configuration

N 3
A1 A2 S11 S12 S21 S22 13 23 33 #1 ——— \
I RSEREEE SESAREREREE
|—?—T— —T—? —?‘—T ——0—0'—0'0'—" _’swil 522 53t 41 \Q swizl $22 53t i
1 Z
1= | O e
! ’“)/ Input | Input | 7 s "ZA'
L . 1) i
= al S ; L®%
05 <FTP5 ™ s
= §2: ;
| 2 g =1 Reset
Power =3 "\ Fault
| @ 5012k . 50124
K2r- NS
Reset/ H N\
| Start A\ []
| ST S21 Y32 uzﬂ RSS20 Y32 42
(L _J) SR VR
—_———- -—-—0—0—0- - ? =1 =1

S34 Y32 14 24 3
&

Centre: Front view with cover, right: Front @without cover

*only when UB(-{S}Q — 240V AC/DC

X

Functi@description

ingle-channel operation: no redundancy in the input circuit, earth faults in the start

@rcuit and input circuit are detected.

Dual-channel operation without detection of shorts across contacts: redundant input cir-
cuit, detects

— earth faults in the start and input circuit,
— short circuits in the input circuit and, with a monitored start, in the start circuit too.

[i2- Dual-channel operation with detection of shorts across contacts: redundant input cir-
cuit, detects

— earth faults in the start and input circuit,
— short circuits in the input circuit and, with a monitored start, in the start circuit too,
— shorts between contacts in the input circuit.

A Automatic start: Unit is active once the input circuit has been closed.
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PNOZ s4.1

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

2 Monitored start with falling edge: Unit is active once
— the input circuit is closed and then the start circuit is closed and opened again.

— the start circuit is closed and then opened again once the input circuit is closed.

= Monitored start with rising edge: Unit is active once the input circuit is closed and
once the start circuit is closed after the waiting period has elapsed (see technical de-
tails).

w Start 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 con-
tact expander modules or external contactors/relays; \(:} 3
A connector can be used to connect 1 PNOZsigma contact e{@aﬁder module.

O
. {A)
Installation /{/\\};}
Install base unit without contact expansion modulé;
Ensure that the plug terminator is inserted at}g@g de of the unit.

Connect base unit and PNOZsigma contac;"Qx ansion module:
Remove the plug terminator at the sid e base unit and at the contact expansion

module. ‘\33\

Connect the base unit and th @ct expansion module to the supplied connector be-
fore mounting the units to tg;bl rail.

Installation in control ca@?’ﬁ
The safety relay sh&ﬁ:ﬁd e installed in a control cabinet with a protection type of at least

IP54. b‘

Use the notoﬁ\g/&the rear of the unit to attach it to a DIN rail (35 mm).

When ins;g?@d vertically: Secure the unit by using a fixing element (e.qg. retaining brack-
etor qu angle).

Pu\s?g e device upwards or downwards before lifting it from the DIN rail.

\ﬁ;%ng

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).
Auxiliary contact 41-42 and semiconductor output Y32 should not be used for safety
circuits!

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

Operating Manual PNOZ s4.1 5
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Calculation of the max. cable length |, in the input circuit:
R
'max = R em

Imax

Rinax = Mmax. overall cable resistance (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 in-
ductive loads.

With Ug 48 — 240 VAC/DC: Connect S21 to the protective earth system

Preparing for operation “l
Operating modes ‘6}\‘
The operating mode is set via the rotary switch on the unit/ QM n do this by opening the
cover on the front of the unit. \
e

NKY
CAUTION! >

Do not adjust the rotary switch during operation, otherwise an error mes-
sage will appear, the safety%@1 acts will open and the unit will not be ready
for operation until the %g voltage has been switched off and then on

again. %g}%

Set operating modes /X
Switch off sup &o%ge.
Select ope@%node via the operating mode selector switch "mode".
If the opegating mode selector switch "mode" is in its start position (vertical position), an
errorgqgssage will appear.

2
Wg mode |Automatic/man- |Monitored start |Monitored start | Automatic start
" de

or switch  |ual start rising edge falling edge with start-up test
Without detec- gz ez inz iz 2
tion of shorts (S = W& {@
across contacts
V\rl]itr;tdetection of B3 mi mym m’ﬁ
shorts across ; | ] 1
o, < En 3

contacts

Operating Manual PNOZ s4.1
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Connection

Supply voltage
Supply voltage AC DC
M|l M
| |
! I ! I
! I ! I
i s21 A2Q——N i A2Q—L-
__—.i _______ i i, 4
Input circuit
Input circuit Single-channel Dual-chaqnel
E-STOP  |pe—mmmmem e s1 —-Eo- st
. . 3 S11 i X, . S11
without detection of shorts || s12 ! \Q |
across contacts ! (:b !
, s22 C /&} $12
S22
I ) ——— 5
{ v
E-STOP O |- o
|
with detection of shorts ! 21
across contacts Q.;\ I S22
|
A [ s12
x\\<> Sttt N
s
Safety gate Q} a & a &
without detection of shorts /6) = o=
across contacts &<t o118 AN il 3 -
A \ | s22 C ! $12 0——
b‘ ! | ! S22
y i i)\ o - oo B
Safety gate a i
with detectio horts N
across co&‘f Cts == e 2 |
(;” ! s12$ﬁ| s2
\?’Q\ l s21
@ ! S22
Light beam device or safety T I I24VDc
switch with detection of ! i :
shorts across contacts via : A2 $120- :
ESPE e S22¢ : l anD

(only when UB =24 VDC)

[Epp———

Operating Manual PNOZ s4.1

~




PNOZ s4.1

Reset circuit/feedback loop

Reset circuit/feedback loop

Reset circuit

Feedback loop

Automatic reset

—_————a

K6
S34 K5

13 (23,33) O——— L1

14(2434)N
|

Manual/monitored reset

Semiconductor output

Us 24 VDC

P
N
o
r
(9]
5
T
(=
s

—_——————————a

*

\3§>

*Connect together the 0V conng@[}s on all

the external power supplies

1
1

Y32q>— PLC Input

S21 d)— Gnd

[ # }w"

Informa
If a

n|t and a contact expansion module from the PNOZsigma range

o nected via the connector, no additional wiring is necessary.

Legen Q}i’“

2: E-STOP/safety gate switch

3: Reset button
T switch operated

&|: Gate open

®: Gate closed

Operating Manual PNOZ s4.1
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Operation
The unit is ready for operation when the Power LED is permanently lit.

LEDs indicate the status and errors during operation:

N~ LED on
PSS
/ LED flashes
o
Information
o
1 Status indicators and error indicators may occur independently. In the case
of an error display, the "Fault" LED will light or flash (exception: "Supply

voltage too low"). An LED that is also flashing indicate‘ﬁ}‘n potential cause

of the error. An LED that is lit and is static indicategé&nbrmal operating sta-

tus. Several status indicators and error indicatgr{%ay occur simultaneously.
/A

{(sY)

N
&
Status indicators %8

N Power ‘\4’/
O Supply voltage is present. \0@
N\

N~ In1 N\
- Input circuit at S12 is/;i(%%.

Ny n2 ?&
/N Input circuit at s closed.
/
Out X
/ Safety@g%cts are closed and semiconductor output Y32 carries a high signal.
X um
7N 24\DC is present at S34.

Er&&iicators
All LEDs off

Diagnostics: Short across contacts/earth fault; unit switched off

Remedy: Rectify short across contacts/earth fault, switch off supply voltage
for 1 min.

_\O/_ Fault
~\  Diagnostics: Plug terminator not connected

Remedy: Insert plug terminator, switch supply voltage off and then on
again.

Operating Manual PNOZ s4.1 9
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PNOZ s4.1

/ Fault
0\— Diagnostics: Internal error, unit defective

Remedy: Switch supply voltage off and then on again, change unit if neces-
sary.

Power
O\_ Diagnostics: Supply voltage too low

AN

Remedy: Check the supply voltage.

In1, In2 alternately

Fault \(5:%

_/O\_ Diagnostics: Short detected between S12 and S22
Remedy: Rectify short across contacts, swrt;@\s:zply voltage off and then

on agaln

/ In1 /1/
CC or
_\O/_ Fault \\<>
SN Diagnostics: Power-up b I?gﬁ due to short-term interruption at S12; input cir-
cuits not operated sim ously

Remedy: Opengs/g\h input circuits, S12 and S22, simultaneously and then
close agai

€>‘
oi_ In2 /‘f’)

. Fdu

_/O\_ '{Diagnostics: Power-up blocked due to short-term interruption at S22; input cir-
O cuits not operated simultaneously
{\\3\ Remedy: Open both input circuits, S12 and S22, simultaneously and then
close again.
/ Reset
-

_\O/_ Fault
anN Diagnostics: Position of rotary switch is not permitted or rotary switch was ad-
justed during operation.

Remedy: Switch supply voltage off and then on again.

Operating Manual PNOZ s4.1 10
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PNOZ s4.1

_\O/ Power, In1, In2, Out, Reset, Fault

N\ Diagnostics: The operating mode selector switch "mode" is in its start position
(vertical position)

Remedy: Switch off the supply voltage and set the required operating mode
on operating mode selector switch "mode".

Faults - malfunctions

Contact malfunctions: If the contacts have welded, reactivation will not be possible after
the input circuit has opened.

Service life graph

The service life graphs indicate the number of cycles from which fail\t@édue to wear must
be expected. The wear is mainly caused by the electrical load; the:ql anical load is negli-
gible.

S
= 10000 = Oy
E % Z
= 5000425 A
2 = NAK
9 \L Z
g R N \\ ‘:E}‘
=] 52 ~
SQES 1000 X A
g 8S5% SN ~
8 £xo¢ 500 N NIDC1: 24V
x 2829 B SN . ™S
§8E388% SR
N8 ooz ® 3 ""--...__‘ AC1: 230V
D =
278835 10D e~ N
29550 ® AW AC15: 230V
tOEEEE (S, .. I
559228 (W ZrRe
@ ™ DC13: 24V
@ \2)
OO0 uwuw é&
nARA Z’i’ 10
X 0,1 0,5 1 2 3 4 5678910
Q}i;“ » D  Schaltstrom (A) » E  Corriente de conmutacion (A)
Q\ » GB Switching current (A) » | Corrente di commutazione (A)
&\ > F Intensité de commutation (A) » NL Schakelstroom (A)

Example
Inductive load: 0,2 A
Utilisation category: AC15
Contact service life: 1,000,000 cycles

Provided the application requires fewer than 1,000,000 cycles, the PFH value (see techni-
cal details) can be used in the calculation.

To increase the service life, sufficient spark suppression must be provided on all output
contacts. With capacitive loads, any power surges that occur must be noted. With contac-
tors, use freewheel diodes for spark suppression.

Operating Manual PNOZ s4.1
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Technical details

General

750124

750154

751124

751154

Approvals

CgC, CE, GOST,
TUV, cULus Listed

C_(_:C, CE, GOST,
TUV, cULus Listed

C_(_:C, CE, GOST,
TUV, cULus Listed

C_(_:C, CE, GOST,
TUV, cULus Listed

Electrical data

750124

750154

751124

751154

Supply voltage
Voltage
Type

24V
DC

Voltage tolerance -15 %/+10 %
Output of external —

power supply
(AC)

Output of external 2,5 W

power supply
(DC)

Frequency range -

AC

Residual ripple
DC

20 %

48 -240V
AC/DC

15 %/+10 %
5,0 VA

25W

50 - 60 Hz

160 %

24V
DC
“15 %I/+10 %

48 - 240V
AC/DC

15 %/+10 %
5,0 VA

50 - 60 Hz

160 %

Continuous duty

100 %

100 %

100 %

Max. inrush current
impulse
Reset circuit
Feedback loop

0,20 A
0,20 A

0,20 A
0,20 A,y

0,20 A
0,20 A

Max. overall cable
resistance RImax

Single-channel at 30 Ohm

UB DC

Single-channel at —

UB AC

Dual-channel
without detection
of shorts across
contacts at UB
DC

N

>
“
60 Ohm ({;&

X

&
O

Dual-channel ’\":’3—

without detection
of shorts across
contacts at UB
AC

Dual-channel with 30 Ohm

detection of
shorts across
contacts at UB
DC

Dual-channel with —

detection of
shorts across
contacts at UB
AC

\
o>

g;\%Ohm

30 Ohm

60 Ohm

60 Ohm

30 Ohm

30 Ohm

30 Ohm

60 Ohm

30 Ohm

30 Ohm

30 Ohm

60 Ohm

60 Ohm

30 Ohm

30 Ohm

Operating Manual PNOZ s4.1
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Electrical data 750124 750154 751124 751154
Voltage at
Input circuit DC 24,0 V 24,0V 240V 240V
Reset circuit DC 24,0 V 240V 240V 240V
Feedback loop 24,0V 240V 240V 240V
DC
Current at
Input circuit DC 50,0 mA 50,0 mA 50,0 mA 50,0 mA
Reset circuit DC 50,0 mA 50,0 mA 50,0 mA 50,0 mA
Feedback loop 50,0 mA 50,0 mA 50,0 mA 50,0 mA
Number of output
contacts
Instantaneous 3 3 3 3}1
safety contacts ‘(:} ’
(N/O)
Auxiliary contacts 1 1 1 O 1
N
(N/C) )
Inputs 750124 750154 7511244 751154
Number 2 2 2 \( O 2
Semiconductor 750124 750154 zﬁﬁ% 751154
outputs &
Number 1 1 O 1 1
Voltage 24,0V 24,0V AN 240V 24,0V
Current 20 mA 20mA N\ 20 mA 20 mA
Relay outputs 750124 750154 L 751124 751154
Max. short circuit 1KA 1 %X‘ 1kA 1kA
current IK N
Utilisation category &‘X "
In accordance EN 60947-4-1 b‘ EN 60947-4-1 EN 60947-4-1 EN 60947-4-1
with the standard /‘g\
Auxiliary contacts, 240 V (’i) 240V 240V 240V
AC1 at X
Min. current 0,01 A~ 0,01 A 0,01 A 0,01 A
Max. current 1 1,56A 1,5A 1,5A
Max. power {\’&5 VA 375 VA 375 VA 375 VA
Auxiliary contacts, 24 V 24V 24V 24V
DC1 at
Min. current 0,01 A 0,01 A 0,01 A 0,01 A
Max. current 6,0 A 6,0 A 6,0 A 6,0 A
Max. power 150 W 150 W 150 W 150 W
Safety contacts, 240V 240V 240V 240V
AC1 at
Max. current 1,5A 1,5A 1,5A 1,5A
Min. current 0,01 A 0,01 A 0,01 A 0,01 A
Max. power 375 VA 375 VA 375 VA 375 VA
Safety contacts, 24V 24V 24V 24V
DC1 at
Max. current 6,0 A 6,0 A 6,0 A 6,0 A
Min. current 0,01 A 0,01 A 0,01 A 0,01 A
Max. power 150 W 150 W 150 W 150 W

Operating Manual PNOZ s4.1
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Relay outputs 750124 750154 751124 751154
Utilisation category
In accordance EN 60947-5-1 EN 60947-5-1 EN 60947-5-1 EN 60947-5-1
with the standard
Auxiliary contacts, 230 V 230V 230V 230V
AC15 at
Max. current 0,6 A 0,6 A 0,6 A 0,6 A
Auxiliary contacts, 24 V 24V 24V 24V
DC13 (6 cycles/
min) at
Max. current 0,4 A 04A 04A 04 A
Safety contacts, 230V 230V 230V 230V
AC15 at
Max. current 0,6 A 0,6 A 0,6 A \(35 A
Safety contacts, 24V 24V 24V 524V
DC13 (6 cycles/ ; (§
min) at 7N
Max. current 0,4A 0,4A 04A L\ 0,4A
Contact fuse protec- ({'}V
tion, external safety \{W
contacts (b"
In accordance EN 60947-5-1 EN 60947-5-1 <.EN 60947-5-1 EN 60947-5-1
with the standard QQ/
Blow-out fuse, 6 A 6A QY 6A 6A
quick
Blow-out fuse, 4A 4A /{i‘) 4 A 4A
slow &
Circuit breaker, 4A &3} 4 A 4 A
24V AC/DC, char- /X
acteristic B/C « X
Contact fuse protec- (,5)‘
tion, external auxilia- /'«\
ry contacts )((b
Blow-out fuse, 6A "i 6 A 6A 6A
quick < v
Blow-out fuse, @ 4A 4A 4A
slow
Circuit breaker,’\\:&4 A 4 A 4 A 4 A
24V AC/DC,

characteristic B/C

Contact material AgCuNi+0,2um  AgCuNi+0,2pym  AgCuNi+0,2um  AgCuNi+ 0,2 pm
Au Au Au Au

Operating Manual PNOZ s4.1
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Conventional ther- 750124
mal current while

loading several

contacts

750154

751124

751154

Ith per contact at UB
AC

Conv. therm. cur- —
rent with 1 con-
tact

Conv. therm. cur- —
rent with 2 con-
tacts

Conv. therm. cur- —

rent with 3 con-
tacts

6,00 A

6,00 A

4,50 A

6,00 A

6,00 A

Ith per contact at UB

DC
Conv. therm. cur- 6,00 A
rent with 1 con-
tact
Conv. therm. cur- 6,00 A
rent with 2 con-
tacts

Conv. therm. cur- 4,50 A
rent with 3 con-
tacts

6,00 A

6,00 A

4,50 A

Times 750124

O\
7501540y

751124

751154

Switch-on delay
With automatic 170 ms
reset typ.

With automatic 300 ms
reset max.

With automatic 350 ms A’\
reset after power X(b
on typ. 2

With automatic 62%@‘4%

reset after power

on max. \z\

With manual resét 40 ms
typ.

With manual reset 300 ms
max.

With monitored 35 ms
reset with rising

edge typ.

With monitored 50 ms
reset with rising

edge max.

With monitored 55 ms
reset with falling

edge typ.

With monitored 70 ms

reset with falling
edge max.

&\
A
%‘%00 ms

>
350 ms

600 ms

40 ms
300 ms

35 ms
50 ms
55 ms

70 ms

170 ms

300 ms

350 ms

600 ms

40 ms

300 ms

35ms

50 ms

55 ms

70 ms

170 ms

300 ms

350 ms

600 ms

40 ms

300 ms

35 ms

50 ms

55 ms

70 ms

Operating Manual PNOZ s4.1
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Times 750124 750154 751124 751154
Delay-on de-energi-
sation
With E-STOP typ. 10 ms 10 ms 10 ms 10 ms
With E-STOP 20 ms 20 ms 20 ms 20 ms
max.
With power failure 40 ms 40 ms 40 ms 40 ms
typ.
With power failure 80 ms 80 ms 80 ms 80 ms
max.
Recovery time at
max. switching fre-
quency 1/s
After E-STOP 50 ms 50 ms 50 ms \(jhms
After power fail- 100 ms 100 ms 100 ms X 00 ms
ure ,“Q}
Waiting period with a /;'*\\{:5
monitored reset .,/
With rising edge 120 ms 120 ms 120 % 120 ms
With falling edge 250 ms 150 ms 25,@3&!3 150 ms
Min. start pulse du- /1/"
ration with a moni-
tored reset QQ/
With rising edge 30 ms 30 ms .,\},_\ 30 ms 30 ms
With falling edge 100 ms 100 ms ) 100 ms 100 ms
Supply interruption 20 ms 20 ms’\{‘*) 20 ms 20 ms
before de-energisa- &
tion (,fb
Simultaneity, chan-  « Xéf‘} © oo
nel 1 and 2 b‘
Environmental data 750124 A(’) 750154 751124 751154
Climatic suitability = EN 600684’2‘;’7‘8 EN 60068-2-78 EN 60068-2-78 EN 60068-2-78
Ambient temperature 3%
Temperature -10 &T -10 - 60 °C -10 - 60 °C -10 - 60 °C
range AN
Storage temperaturQ\Q\\
Temperature -40 -85 °C -40 -85 °C -40 -85 °C -40 -85 °C
range
EMC EN 60947-5-1, EN EN 60947-5-1, EN EN 60947-5-1, EN EN 60947-5-1, EN
61000-6-2, EN 61000-6-2, EN 61000-6-2, EN 61000-6-2, EN
61000-6-4 61000-6-4 61000-6-4 61000-6-4
Vibration
In accordance EN 60068-2-6 EN 60068-2-6 EN 60068-2-6 EN 60068-2-6
with the standard
Frequency 10,0 - 150,0 Hz 10,0 - 150,0 Hz 10,0 - 150,0 Hz 10,0 - 150,0 Hz
Max. amplitude 0,35 mm 0,35 mm 0,35 mm 0,35 mm

Operating Manual PNOZ s4.1
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Environmental data 750124 750154 751124 751154
Airgap creepage
In accordance EN 60947-1 EN 60947-1 EN 60947-1 EN 60947-1
with the standard
Overvoltage cate- Il 1] 1] ]l
gory
Pollution degree 2 2 2 2
Rated insulation volt- 250 V 250V 250V 250V
age
Rated impulse with- 4,00 kV 4,00 kV 4,00 kV 4,00 kV
stand voltage
Protection type
Mounting (e.g. IP54 IP54 IP54 IR54
cabinet) \Q‘:’k
Housing IP40 IP40 IP40 1P40
Terminals IP20 1P20 IP20 .\(‘tg} 1P20
Mechanical data 750124 750154 751124 /), 751154
Mounting position ~ Any Any Any A/§\~/ Any
Mechanical life 10,000,000 cycles 10,000,000 cycles 10,0,9@60 cycles 10,000,000 cycles
Material Q,"‘
Bottom PC PC 9'5 PC
Front PC PC PC PC
Top PC PC PC PC

Cross section of ex-
ternal conductors
with screw terminals

1 core flexible

2 core with the

same Cross sec-
tion, flexible with
crimp connectors,
no plastic sleeve

2 core with the
same cross sec-

0,25 - 2,50 mm?, 24
-12 AWG

0,25 - 1,00 mm?
-16 AWG b‘

o

02?‘}1"50 mm?, 24 0,20 - 1,50 mm?, 24

tion, flexible with{\\i\

out crimp conn
tors or with TWIN
crimp connectors

N
AD

N
/&%&WG

0,25 - 1,00 mm?, 24

2,50 mm?, 24

-16 AWG

-16 AWG

Torque setting with
screw terminals

0,50 Nm

0,50 Nm

Connection type

Screw terminal

Screw terminal

Spring-loaded ter-

minal

Spring-loaded ter-
minal

Mounting type

plug in

plug in

plug in

plug in

Cross section of ex-
ternal conductors
with spring-loaded
terminals: flexible
with/without crimp
connector

0,20 - 2,50 mm?, 24 0,20 - 2,50 mm?, 24

-12 AWG

-12 AWG

Operating Manual PNOZ s4.1
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Mechanical data 750124 750154 751124 751154

Spring-loaded termi- — - 2 2
nals: Terminal points

per connection

Stripping length - - 9 mm 9 mm
Dimensions
Height 98,0 mm 98,0 mm 100,0 mm 100,0 mm
Width 22,5 mm 22,5 mm 22,5 mm 22,5 mm
Depth 120,0 mm 120,0 mm 120,0 mm 120,0 mm
Weight 190 g 210¢g 190 g 210¢g
The standards current on 2009-12 apply.
Safety characteristic data ‘(5%
o
£\
Operating EN ISO EN ISO EN IEC EN IEC IEC 61@\:’%0 61511 ENISO
mode 13849-1: 13849-1: 62061 62061 13849-1:
SIL PFD
PL Category 2 Tw [year]
Safety con- PLe Cat. 4 SILCL 3 2,31E-09 /‘t,s’lL 3 2,03E-06 20
tacts, instan- 8
taneous \(\Q"
\V
All the units used within a safety fungﬁsﬁ%ust be considered when calculating the safety
characteristic data. A%
&\
InformationCéb
/
A safety netion's SIL/PL values are not identical to the SIL/PL values of
the uni at are used and may be different. We recommend that you use
the&cal software tool to calculate the safety function's SIL/PL values.
e
&, ATTENTION!
It is essential to consider the relay's service life graphs. The relay outputs’
safety-related characteristic data is only valid if the values in the service life
graphs are met.
The PFH value depends on the switching frequency and the load on the relay output. If the
service life graphs are not accessible, the stated PFH value can be used irrespective of the
switching frequency and the load, as the PFH value already considers the relay's B10d val-
ue as well as the failure rates of the other components.
Operating Manual PNOZ s4.1 18
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Order reference

Order reference

Order
Product type |Features Terminals no.
PNOZ s4.1 24 \V/DC Screw terminals 750 124
PNOZs4.1C 24 \/DC Spring-loaded terminals | 751 124
PNOZ s4.1 48 - 240 VAC/DC Screw terminals 750 154
PNOZ s4.1 C |48 - 240 VAC/DC Spring-loaded terminals | 751 154

EC declaration of conformity

This product/these products meet the requirements of the direc

)

06/42/EC for machin-

ery of the European Parliament and of the Council. The co léé C Declaration of Con-
formity is available on the Internet at www.pilz.com/downl

Representative: Norbert Frohlich, Pilz GmbH & Co. K

dern, Germany

qugnx-Wankel-Str. 2, 73760 Ostfil-

Operating Manual PNOZ s4.1
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