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Introduction PILZ

Safety relays PNOZ monitor safety functions such as E-STOP, safety gate, light grid, two-
hand control and much more.

Safety relays from the product range PNOZ X are proven through their reliability and ro-
bustness and have developed a wide application range in the most varied of safety applica-
tions. PNOZ is the most widely used safety relay in the world. One PNOZ is used per safety
function.

The compact safety relays PNOZsigma combine many years of experience with today's
very latest safety technology: with little effort they can achieve maximum safety and cost ef-
fectiveness. With particularly narrow housing widths and multifunctionality compressed into
each unit, PNOZsigma represents maximum functionality in minimum width. So you can im-
plement safety technology faster, with greater flexibility and therefore more efficiently, while
saving space.

This catalogue contains a selection guide as well as a description of the individual products
in the product ranges PNOZ X and PNOZsigma. Each unit is described in a detailed data
sheet, helping you to select the units and also enabling configuration.

Further information on the products is available in the operating manuals for the respective
units. Please read the operating instructions before commissioning.
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PILZ

Selection guide

PNOZ X
Safety Integrity Output contacts
Level (SIL)
Performance CL - Claim limit in
Level (PL) - accordance with Housing width

Type Application EN ISO 13849-1 IEC 62061 Safety-related Not safety-related in mm
PNOZ X1P . . e 3 3 - 1 - 225
PNOZz X2P . . e 3 2 - - - 225
PNOZ X2.1VP S . d 3 2 2 - 1 225
PNOZ X2.3P . . e 3 3 - - - 225
PNOZ X2.7P . . e 3 3 - 1 - 22.5
PNOZ X2.8P . . e 3 3 - 1 - 225
PNOZ X2.9P . . e 3 3 - 1 - 225
PNOZ X3P . * e 3 3 - 1 1 45.0
PNOZ X3.10P . . e 3 3 - 1 1 45.0
PNOZ X7P . . e 3 2 - - - 22.5
PNOZ X8P . . e 3 3 - 2 2 45.0
PNOZ X9P ¢ . e 3 7 - 2 2 90.0
PNOZ X10.11P . * e 3 6 - 4 - 90.0
PNOZ X11P . . e 3 7 - 1 2 90.0
PNOZ XV1P . . e(d)* 3 2 1 - - 22.5
PNOZ XV2P . . e(d)* 3 2 2 - - 45.0
PNOZ XV2.1P . . e(d)* 3 2 2 - - 90.0
PNOZ XV3P . * e(d)* 3 3 2 - - 45.0
PNOZ XV3.1P . . e(d)* 3 3 2 1 - 90.0
PZE X4P Contact expansion e 3 4 - - - 225
PZE X4.1P Contact expansion e 3 4 - - - 225
PZE X4VP Contact expansion d 2 4 - - - 22.5
PZE X4VP4 Contact expansion d 2 4 - - - 45.0
PZE X4VP8 Contact expansion d 2 4 - - - 45.0
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Relays for functional safety

PILZ

Selection guide

PNOZ X
Safety Integrity Output contacts
Level (SIL)
Performance CL - Claim limit in
Level (PL) - accordance with Housing width
Type Application EN ISO 13849-1 IEC 62061 Safety-related Not safety-related in mm
PZE X5P Contact expansion e 3 5 - - 2 45.0
PZE 9P Contact expansion e 3 8 - 1 - 90.0
PMUT X1P 3 ¢ . e 3 3 - 1 5 90.0
PSWzZ X1P e 3 2 - 1 1 45.0

* Value applies for instantaneous (delayed) safety contacts
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Selection guide

PNOZsigma
Safety Integrity Output contacts
Level (SIL)
Performance CL - Claim limit in Universal power
Level (PL) - accordance with IEC supply 48 ... Housing width

Type Application EN ISO 13849-1 62061 Safety-related Not safety-related |240 VAC/DC in mm
PNOZ s1 . . c 2 2 - - 1 12.5
PNOZ s2 . S e 3 3 - 1 1 17.5
PNOZ s3 . . . e 3 2 - - 1 17.5
PNOZ s4 . . . e 3 3 - 1 1 . 22.5
PNOZ s4.1 . . . e 3 3 - 1 1 . 22.5
PNOZ s5 . . S S e 3 2 2 - 1 . 22.5
PNOZ s6 . EN 574, Type llIC |e 3 3 - 1 1 ¢ 22.5
PNOZ s6.1 . EN 574, Type A |c 1 3 - 1 1 + 225
PNOZ s7 Contact expansion e 3 4 - 1 - 17.5
PNOZ s7.1 Contact expansion e 3 3 - - - 17.5
PNOZ s7.2 Contact expansion e 3 4 - 1 - 17.5
PNOZ s8 Contact expansion c 2 2 - - 1 12.5
PNOZ s9 Contact expansion or safe timer relay . e 3 - 3 1 - 17.5
PNOZ s10 Contact expansion e 3 4 - 1 - 45.0
PNOZ s11 Contact expansion e 3 8 - 1 - 45.0
PNOZ s20 Contact expansion e 3 - - - 3 22.5
PNOZ s22 Contact expansion for PNOZ s30 and PNOZ mmO0.1p/mm0.2p e 3 2x3 - 2x1 - 22.5
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PILZ

Selection guide

PNOZsigma
Safety Integrity Output contacts
Level (SIL)
Performance CL - Claim limit in Universal power sup-
Level (PL) - accordance with IEC ply 24 ... Housing width
Type Application EN ISO 13849-1 62061 Safety-related Not safety-related |240 VAC/DC in mm
PNOZ s30 Safe speed and standstill monitor e 3 2 - 2 4 * 45.0
. ¢ .
Safety Integrity Semiconductor outputs
Level (SIL)
Performance CL - Claim limit in ) ) Universal power sup-
Level (PL) - accordance with IEC | 2-Pin 1-pin ply 24 ... Housing width
Type Application EN ISO 13849-1 62061 240 VAC/DC in mm
PNOZ s50 Safe brake control e 3 2 3 45.0
.
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Safety relays PNOZ X
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Safety relays PNOZ X
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X1P

Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
— 1 auxiliary contact (N/C), instantaneous
Connection options for:
— E-STOP pushbutton
— Safety gate limit switch
— Start button
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)

See order reference for unit types
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X1P

Block diagram/terminal configuration

! 13 23 33

|_?_T_ ----- _1) _T ------- HNeoRE 'r A AL YT V2

— K1 25

K2

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category 1)

Function Description

The safety relay PNOZ X1P provides a safety-oriented interruption of a safety circuit. When
the supply voltage is applied via the E-STOP pushbutton, the “POWER” LED is lit. The unit
is ready for operation when the start circuit Y1-Y2 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):
— LEDs "CH1" and "CH2" will light.

— Safety contacts 13-14, 23-24 and 33-34 are closed, auxiliary contact 41-42 is open.
The unit is active.

Input circuit is opened (e.g. E-STOP pushbutton operated):
— The LEDs "POWER", "CH1" and "CH2" go out.

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly, auxiliary contact
41-42 is closed.

Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Automatic start: Unit is active once the input circuit has been closed.
Manual start: Unit is active once the input circuit and the start circuit are closed.

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X1P

Timing diagram

1 2
[1] ol
Start [ 1 [ ]
POWER/Input ﬁl |. : 1 J g
Output safe : [ : ] ' . | :J. , |
Output aux. _:h! : I_E_l ; : | I r_ﬁl—| I .r-
A EI R ¥ o | M
E ts E ' E s E

Legend
Power/Input: Supply voltage/input circuit
Start: Start circuit
Output safe: Safety contacts
Output aux: Auxiliary contact
[1]: Automatic start
[2]: Manual start
: Input circuit closes before start circuit

O]

b: Start circuit closes before input circuit

t,: Switch-on delay

—

,: Delay-on de-energisation

—

s Recovery time

Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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PILZ

Safety relays PNOZ X

PNOZ X1P

Wiring

Please note:

Information given in the "Technical details [ 17]" 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 should not be used for safety circuits!

Do not connect undesignated terminals.

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [E] 17)).

Calculation of the max. cable length |, in the input circuit:

_ leax
maX T R,/ km

Rimax = Mmax. overall cable resistance (see Technical details [ 17])
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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

The power supply must comply with the regulations for extra low voltages with protect-

ive electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.
Ensure the wiring and EMC requirements of IEC 60204-1 are met.

Preparing for operation

Supply voltagel/input circuit E-STOP Safety gate
24vbc | mmmm—m—————- -1
: A1 L+ @ f?
: : — - l'
: . A "
, A2 O———L- |1 A1 L+
. ! I
' |
' |
: A2 (;)7 L-
- __ a
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Relays for functional safety

PILZ

Safety relays PNOZ X

PNOZ X1P

Start circuit

Automatic start

Manual start

E-STOP/safety gate

Feedback loop

Contacts from external contactors

S3

I Y1 mT T ?1 :L
K6 1 Y1
| y2 o8 | vo &K5_K6 |
! 13 (28,33 O———— L1
" 14 24 34) — N |1 13 (23, 33) 67K5 L1
---------- ; K6 [ 14 (24 ,34) — N
Lo T
K6
Legend
S1: E-STOP/safety gate switch
S3: Start button
E: Gate open
@: Gate closed
Dimensions in mm
* with spring-loaded terminals
0000
: oo
J ==
225
<+«——94 (3.70")——> “(0.88")
———* 101 (3.98") ——»
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Safety relays PNOZ X

PNOZ X1P

Technical details

General 777100 787100
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,
Approvals cULus Listed cULus Listed
Electrical data 777100 787100
Supply voltage
Voltage 24V 24V
Kind DC DC
Voltage tolerance “15 %/+10 % “15 %/+10 %
Output of external power supply
(DC) 1,5W 1,5W
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,2A 1,2A
Pulse duration, A1 2,5 ms 2,5 ms
Inputs 777100 787100
Number 1 1
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 45 mA 45 mA
Start circuit DC 45 mA 45 mA
Feedback loop DC 45 mA 45 mA
Max. overall cable resistance RI-
max
Single-channel at UB DC 30 Ohm 30 Ohm
Relay outputs 777100 787100
Number of output contacts
Safety contacts (N/O), instant-
aneous 3 3
Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1 kA 1 kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com
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Relays for functional safety

PILZ

Safety relays PNOZ X

PNOZ X1P
Relay outputs 777100 787100
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 5A
DC13 (6 cycles/min) at 24V 24V
Max. current 4A 4 A
Utilisation category of auxiliary con-
tacts
AC15 at 230V 230V
Max. current 5A 5A
DC13 (6 cycles/min) at 24V 24V
Max. current 4 A 4 A
Utilisation category in accordance
with UL
Voltage 240 VACG.P. 240 VACG. P.
With current 6A 6 A
Voltage 24 V DC Resistive 24 V DC Resistive
With current 6A 6A
Pilot Duty B300, R300 B300, R300

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X1P

Relay outputs 777100 787100

External contact fuse protection,
safety contacts

In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 100 A%s 100 Az%s
Blow-out fuse, quick 6A 6A

Blow-out fuse, slow 4A 4A

Blow-out fuse, gG 6 A 6 A

Circuit breaker 24V AC/DC,

characteristic B/C 4A 4 A

External contact fuse protection,
auxiliary contacts

Max. melting integral 100 A%s 100 A%s

Blow-out fuse, quick 6 A 6 A

Blow-out fuse, slow 4A 4 A

Blow-out fuse, gG 6A 6A

Circuit breaker 24 V AC/DC,

characteristic B/C 4 A 4 A
Contact material AgSnO2 + 0,2 ym Au AgSnO2 + 0,2 ym Au
Conventional thermal current 777100 787100

while loading several contacts

Ith per contact at UB DC;
AC1:240V, DC1: 24V

Conv. therm. current with 1 con-

tact 6 A 6 A

Conv. therm. current with 2 con-

tacts 6A 6A

Conv. therm. current with 3 con-

tacts 45 A 45A
Times 777100 787100
Switch-on delay

With automatic start typ. 60 ms 60 ms

With automatic start max. 120 ms 120 ms

With manual start typ. 50 ms 50 ms

With manual start max. 120 ms 120 ms
Delay-on de-energisation

With E-STOP typ. 55 ms 55 ms

With E-STOP max. 90 ms 90 ms

With power failure typ. 55 ms 55 ms

With power failure max. 90 ms 90 ms

Recovery time at max. switching
frequency 1/s

After E-STOP 150 ms 150 ms
After power failure 150 ms 150 ms
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Safety relays PNOZ X

PNOZ X1P

Times 777100 787100
Supply interruption before de-ener-

gisation 20 ms 20 ms
Environmental data 777100 787100

Climatic suitability EN 60068-2-78 EN 60068-2-78

Ambient temperature

Temperature range -10-55°C -10 -55°C
Storage temperature
Temperature range -40 -85 °C -40 -85°C

Climatic suitability
Humidity

93 %r. h.at40 °C

93 % r. h. at 40 °C

Condensation during operation

Not permitted

Not permitted

EMC

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category /1 n/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing IP40 1P40
Terminals 1P20 1P20
Mechanical data 777100 787100
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
Material
Bottom PPO UL 94 V0 PPO UL 94 VO
Front ABS UL 94 V0 ABS UL 94 V0
Top PPO UL 94 VO PPO UL 94 VO
Connection type Screw terminal Spring-loaded terminal
Mounting type plug-in plug-in

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com
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PILZ

Safety relays PNOZ X
PNOZ X1P
Mechanical data 777100 787100
Conductor cross section with screw
terminals

1 core flexible 0,25 -2,5mm?, 24 - 12 AWG -

2 core with the same cross sec-

tion, flexible with crimp connect-

ors, no plastic sleeve 0,25 -1 mm?, 24 - 16 AWG -

2 core with the same cross sec-

tion, flexible without crimp con-

nectors or with TWIN crimp con-

nectors 0,2-1,5mm? 24 - 16 AWG -
Torque setting with screw terminals 0,5 Nm -
Conductor cross section with
spring-loaded terminals: Flexible
with/without crimp connector - 0,2-1,5mm? 24 - 16 AWG
Spring-loaded terminals: Terminal
points per connection - 2
Stripping length with spring-loaded
terminals - 8 mm
Dimensions

Height 94 mm 101 mm

Width 22,5 mm 22,5 mm

Depth 121 mm 121 mm
Weight 205¢g 205¢g

Where standards are undated, the 2014-07 latest editions shall apply.
Safety characteristic data
Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO
2015 2015 2015
PL Category Ty [year]

- PLe Cat. 4 SILCL 3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety

characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X1P

Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must
be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-

gible.
10 - T
AC1:230 V
< |Dbcta2av N N
- > DC1:24 V-
[
o}
e /
= AC15:230 V \
©
= \
£ i\
_C \
[&] I
=
2 ' \
)
0.1 \
10 - 100 1000 ] 10000
Cycles x 1000
Example

Inductive load: 2 A
Utilisation category AC15
Contact service life: 400 000 cycles

Provided the application to be implemented requires fewer than 400 000 cycles, the PFH
value (see Technical 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 DC con-
tactors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOzZ X1P C 24 VDC Spring-loaded terminals 787 100

PNOZ X1P 24 VDC Screw terminals 777 100
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X2P

Unit features
Positive-guided relay outputs:
— 2 safety contacts (N/O), instantaneous
Connection options for:
— E-STOP pushbutton
— Safety gate limit switch
— Start button
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)
See order reference for unit types

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X2P

Block diagram/terminal configuration

Type: 24 V AC/DC
Ug: 24 VAC/DC; Order no. 777303, 787303

A1 A2 S11 S12 S21 S22 S33 S34 Y36 Y37 : 13 23 |

:

- - - - - - -—-—I-O—O—l_-
IS S
1 [= ! D pilz
! Input | Input | Start | Start : | l PNOZ X2P
! = K1 :\:\ : l POWER
! = : | | CH.1
! Power || : : | CH.2
! K2 i\:\ | | 1323
! : : | 14 24
| L] [risiedrs
————————————————————————— TO—O-O—' P1

1 14 24 A2 14 24

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category 1)

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X2P

Type: 48-240 V AC/DC
Ug: 48-240 VAC/DC; Order no. 777307, 787307

* *
r-——-=-=-- ! oo -
| A1 A2 | S11 S12 S21 S22 S33 S34 Y36 Y37 113 23 |
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|
| Power | : | CH.2
| K2 :\:\ " 1323
i ' ] 1424
. H
' | '
L JON
—_—- ———————————: — P1
+ a2

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category )

Function Description

The safety relay PNOZ X2P provides a safety-oriented interruption of a safety circuit. When
supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation when the
start circuit S33-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):

— Safety contacts 13-14 and 23-24 are closed, the unit is active.
— The LEDs "CH.1" and "CH.2" are lit.

Input circuit is opened (e.g. E-STOP pushbutton operated):

— Safety contacts 13-14 and 23-24 are redundantly opened.

— The LEDs "CH.1" and "CH.2" go out.

Operating modes

Single-channel operation (only 24 VAC/DC units): No redundancy in the input circuit,
earth faults in the start and input circuit are detected.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X2P detects

— earth faults in the start and input circuit,
— short circuits in the input circuit,

— shorts across contacts in the input circuit.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Safety relays PNOZ X
PNOZ X2P

Automatic start: Unit is active once the input circuit has been closed.
Manual start: Unit is active once the input circuit and the start circuit are closed.

Monitored start: Unit is active once the input circuit is closed and once the start circuit is
closed after the waiting period has elapsed (see Technical details [ 30)).

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Timing diagram

[1] [2] 3]
a b
POWER

Start [ ] | ] ]
— 1 1 r 1 r1
oupursare | ] [T L
“h‘ “tz‘ “h‘ Lt21 It1‘ :tz‘ ‘t1‘ 12 its ihi itzl itg fhi “tzl

B VN
Legend

Power: Supply voltage

Start: Start circuit

Input: Input circuit

Output safe: Safety contacts

[1]: Automatic start

[2]: Manual start

[3]: Monitored start

a: Input circuit closes before start circuit
b: Start circuit closes before input circuit

t,: Switch-on delay

—

,. Delay-on de-energisation

—

s Waiting period with a monitored start

—

4. Recovery time

Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Safety relays PNOZ X
PNOZ X2P

Wiring

Please note:
Information given in the "Technical details [ 30]" must be followed.
The outputs 13-14, 23-24 are safety contacts.
Do not connect undesignated terminals.

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [E-] 30)).

Calculation of the max. cable length |, in the input circuit:

leax

lnax = =
max R/ km

Rimax = Mmax. overall cable resistance (see Technical details [ 30])
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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.

On 24 VAC/DC units:
The power supply must comply with the regulations for extra low voltages with safe
electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable runs, we recommend the
following test after the installation of the device:

1. Unit ready for operation (output contacts closed)
2. Short circuit the test terminals S12, S22 for detecting shorts across the inputs.

3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.

4. Reset the fuse: remove the short circuit and switch off the supply voltage for approx. 1
minute.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Safety relays PNOZ X

PNOZ X2P

Preparing for operation

Supply voltage AC DC

Ug = 24 VAC/DC r T A1 '¢ ull T A1 '¢ L+
I I
' : ! :
I I I I
: A2(;)7 N : A2(;)7 L-
o ___ 2 e __ a

U, = 48-240 VAC/DC T A '1‘¢ vl A '1‘¢ L+
: A2 (:)7 N : A2 (;)7 L-
: ! : !
[ By S— Lo — FE

Dual-channel (with detection of
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Input circuit DC) shorts across contacts)
E-STOP e 1 S1 | I a S1
| A1 L+ S11
s21 ! : s21
S22 S11 g] 1 S22
I
Lo 12§ I s120————
L
Safety gate @ 3@ @ %1
,, > 9
ImTTTT T TS P : 1 Tttt P g I
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|
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Safety relays PNOZ X

PNOZ X2P
Single-channel (only U; 24 VAC/ | Dual-channel (with detection of
Start circuit DC) shorts across contacts)
; r—————=—=———3 r—————————-3
Automatic start : s33 ?;l : s33 g]
| S34 I | S34 I
| Y36 g:l : Y36 g]
: Y37 : Y37
Manual start m————————— . S3 jm————————- - I S3
1 S33 (?—L 1 S33 |
: S34 O—_l | S34 o—_|
! Y36 | Y36
1 Y37 | Y37
LT L T

Monitored start

Feedback loop

Contacts from external contactors : S33 pr— :— ——————— S_3:_3 -: '|' s3
1 E |
| s34 ! L1 : s34 Q&r@
L e o [N | 18029 g~
[ (_ _)_ K6 : 14 (24) —N
“““““ ) K6
Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T Switch operated
&l: Gate open
@: Gate closed
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Safety relays PNOZ X

PNOZ X2P

Dimensions in mm

* with spring-loaded terminals

OO0
0000
J 22,5
<«——— 94 (3.70"——» 0.88")
«———* 101 (3.98") —>
Technical details
Order no. 777303 — 777307
See below for more order numbers
General 777303 777307
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,
Approvals cULus Listed cULus Listed
Electrical data 777303 777307
Supply voltage
Voltage 24V 48 -240V
Kind AC/DC AC/DC
Voltage tolerance 15 %/+10 % “15 %/+10 %
Output of external power supply
(AC) 4,5 VA 3,5 VA
Output of external power supply
(DC) 2w 1w
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A -
Pulse duration, A1 1,5 ms -
Inputs 777303 777307
Number 2 2

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Safety relays PNOZ X

PNOZ X2P
Inputs 777303 777307
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 25 mA 15 mA
Start circuit DC 50 mA 25 mA
Feedback loop DC 50 mA 25 mA
Min. input resistance at power-on 21 Ohm 19 Ohm
Max. overall cable resistance RI-
max
Single-channel at UB DC 50 Ohm -
Single-channel at UB AC 150 Ohm -
Dual-channel with detection of
shorts across contacts at UB DC 15 Ohm 100 Ohm
Dual-channel with detection of
shorts across contacts at UB AC 30 Ohm 100 Ohm
Relay outputs 777303 777307
Number of output contacts
Safety contacts (N/O), instant-
aneous 2 2
Max. short circuit current IK 1kA 1kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 5A
DC13 (6 cycles/min) at 24V 24V
Max. current 4 A 4 A

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Safety relays PNOZ X

PNOZ X2P
Relay outputs 777303 777307
Utilisation category in accordance
with UL
Voltage 240 VACG.P. 240 VACG. P.
With current 6 A 6 A
Voltage 24 V DC Resistive 24V DC Resistive
With current 6 A 6A
Pilot Duty C300, R300 B300, R300
External contact fuse protection,
safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 240 A%s 100 A%s
Blow-out fuse, quick 6A 6A
Blow-out fuse, slow 4A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24V AC/DC,
characteristic B/C 4A 4 A
Conventional thermal current 6 A 6 A

Contact material

AgSnO2 + 0,2 pym Au

AgSnO2 + 0,2 ym Au

Times

777303

777307

Switch-on delay

With automatic start typ. 60 ms 120 ms
With automatic start max. 90 ms 150 ms
With automatic start after power
on typ. 60 ms 130 ms
With automatic start after power
on max. 100 ms 160 ms
With manual start typ. 40 ms 40 ms
With manual start max. 90 ms 150 ms
With monitored start typ. 35 ms 35 ms
With monitored start max. 50 ms 50 ms
Delay-on de-energisation
With E-STOP typ. 15 ms 15 ms
With E-STOP max. 30 ms 30 ms
With power failure typ. 70 ms 40 ms
With power failure max. 110 ms 70 ms
With power failure typ. UB 240 V — 320 ms
With power failure max. UB 240
V - 500 ms
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 150 ms 550 ms
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Safety relays PNOZ X

PNOZ X2P

Times 777303 777307
Waiting period with a monitored

start 180 ms 180 ms
Min. start pulse duration with a

monitored start 30 ms 30 ms
Supply interruption before de-ener-

gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « 0
Environmental data 777303 777307

Climatic suitability

EN 60068-2-78

EN 60068-2-78

Ambient temperature

Temperature range -10 -55°C -10 - 55 °C
Storage temperature
Temperature range -40 -85 °C -40 -85 °C

Climatic suitability
Humidity

93 % r. h. at 40 °C

93 %r. h. at 40 °C

Condensation during operation

Not permitted

Not permitted

EMC

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

EN 60947-5-1, EN 61000-6-2, EN
61000-6-3, EN 61326-3-1

Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category /1 n/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 777303 777307
Mounting position Any Any

Mechanical life

10,000,000 cycles

10,000,000 cycles

Material
Bottom
Front
Top

PPO UL 94 VO
ABS UL 94 VO
PPO UL 94 VO

PPO UL 94 VO
ABS UL 94 V0
PPO UL 94 V0

Connection type

Screw terminal

Screw terminal

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Safety relays PNOZ X

PNOZ X2P

Mechanical data

777303

777307

Mounting type

plug-in

plug-in

Conductor cross section with screw

terminals
1 core flexible
2 core with the same cross sec-

tion, flexible with crimp connect-

ors, no plastic sleeve

2 core with the same cross sec-
tion, flexible without crimp con-

nectors or with TWIN crimp con-

nectors

0,25 - 2,5 mm?, 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

0,2 - 1,5 mm?, 24 - 16 AWG

0,25 - 2,5 mm? 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

0,2 - 1,5 mm?, 24 - 16 AWG

Torque setting with screw terminals 0,5 Nm

0,5Nm

Dimensions
Height 94 mm 94 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 200 g 200g
Where standards are undated, the 2014-07 latest editions shall apply.
Order no. 787303 — 787307
General 787303 787307
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,
Approvals cULus Listed cULus Listed
Electrical data 787303 787307
Supply voltage
Voltage 24V 48 - 240V
Kind AC/DC AC/DC
Voltage tolerance -15 %/+10 % -15 %/+10 %
Output of external power supply
(AC) 4,5 VA 3,5 VA
Output of external power supply
(DC) 2W 1w
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A -
Pulse duration, A1 1,5ms -
Inputs 787303 787307
Number 2 2

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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PNOZ X2P
Inputs 787303 787307
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 25 mA 15 mA
Start circuit DC 50 mA 25 mA
Feedback loop DC 50 mA 25 mA
Min. input resistance at power-on 21 Ohm 19 Ohm
Max. overall cable resistance RI-
max
Single-channel at UB DC 50 Ohm -
Single-channel at UB AC 150 Ohm -
Dual-channel with detection of
shorts across contacts at UB DC 15 Ohm 100 Ohm
Dual-channel with detection of
shorts across contacts at UB AC 30 Ohm 100 Ohm
Relay outputs 787303 787307
Number of output contacts
Safety contacts (N/O), instant-
aneous 2 2
Max. short circuit current IK 1kA 1kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 5A
DC13 (6 cycles/min) at 24V 24V
Max. current 4 A 4 A
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PNOZ X2P
Relay outputs 787303 787307
Utilisation category in accordance
with UL
Voltage 240 VACG.P. 240 VACG. P.
With current 6 A 6 A
Voltage 24 V DC Resistive 24V DC Resistive
With current 6 A 6A
Pilot Duty C300, R300 B300, R300
External contact fuse protection,
safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 240 A%s 100 A%s
Blow-out fuse, quick 6A 6A
Blow-out fuse, slow 4A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24V AC/DC,
characteristic B/C 4A 4 A
Conventional thermal current 6 A 6 A

Contact material

AgSnO2 + 0,2 pym Au

AgSnO2 + 0,2 ym Au

Times

787303

787307

Switch-on delay

With automatic start typ. 60 ms 120 ms
With automatic start max. 90 ms 150 ms
With automatic start after power
on typ. 60 ms 130 ms
With automatic start after power
on max. 100 ms 160 ms
With manual start typ. 40 ms 40 ms
With manual start max. 90 ms 150 ms
With monitored start typ. 35 ms 35 ms
With monitored start max. 50 ms 50 ms
Delay-on de-energisation
With E-STOP typ. 15 ms 15 ms
With E-STOP max. 30 ms 30 ms
With power failure typ. 70 ms 40 ms
With power failure max. 110 ms 70 ms
With power failure typ. UB 240 V — 320 ms
With power failure max. UB 240
V - 500 ms
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 150 ms 550 ms
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Times 787303 787307
Waiting period with a monitored

start 180 ms 180 ms
Min. start pulse duration with a

monitored start 30 ms 30 ms
Supply interruption before de-ener-

gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « 0
Environmental data 787303 787307

Climatic suitability

EN 60068-2-78

EN 60068-2-78

Ambient temperature

Temperature range -10 -55°C -10 - 55 °C
Storage temperature
Temperature range -40 -85 °C -40 -85 °C

Climatic suitability
Humidity

93 % r. h. at 40 °C

93 %r. h. at 40 °C

Condensation during operation

Not permitted

Not permitted

EMC

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

EN 60947-5-1, EN 61000-6-2, EN
61000-6-3, EN 61326-3-1

Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category /1 n/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 787303 787307
Mounting position Any Any

Mechanical life

10,000,000 cycles

10,000,000 cycles

Material
Bottom
Front
Top

PPO UL 94 VO
ABS UL 94 VO
PPO UL 94 VO

PPO UL 94 VO
ABS UL 94 V0
PPO UL 94 V0

Connection type

Spring-loaded terminal

Spring-loaded terminal

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Safety relays PNOZ X

PNOZ X2P
Mechanical data 787303 787307
Mounting type plug-in plug-in

Conductor cross section with
spring-loaded terminals: Flexible

with/without crimp connector 0,2-1,5mm? 24 - 16 AWG 0,2-1,5mm? 24 - 16 AWG
Spring-loaded terminals: Terminal
points per connection 2 2
Stripping length with spring-loaded
terminals 8 mm 8 mm
Dimensions
Height 101 mm 101 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 200 g 200 g

Where standards are undated, the 2014-07 latest editions shall apply.

Safety characteristic data

Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO

2015 2015 2015
PL Category Tw [year]
- PLe Cat. 4 SILCL 3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com



Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X2P

Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must
be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-
gible.

Unit types with UB 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777303, 787303
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\ \\ S ~
TN N
S NNINGAC 1 3oy
=) N :
T 1000 NN - _DC 1: 24V
? N AC 15: 230V T
o NS N~ ~
% N \\\‘ ]
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Switching current (A)

Example
Inductive load: 0.2 A
Utilisation category: AC15
Contact service life: 4 000 000 cycles

Provided the application to be implemented requires fewer than 4 000 000 cycles, the PFH
value (see Technical 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 DC con-
tactors, use flywheel diodes for spark suppression.
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Safety relays PNOZ X
PNOZ X2P

Unit types with UB 48-240 VAC/DC
Ug: 48-240 VAC/DC; Order no. 777307, 787307
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Example
Inductive load: 2 A
Utilisation category AC15
Contact service life: 400 000 cycles

Provided the application to be implemented requires fewer than 400 000 cycles, the PFH
value (see Technical 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 DC con-
tactors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.
PNOZ X2P 24 VAC/DC Screw terminals 777 303
PNOZz X2P C 24 VAC/DC Spring-loaded terminals 787 303
PNOZ X2P 48-240 VAC/DC Screw terminals 777 307
PNOZ X2P C 48-240 VAC/DC Spring-loaded terminals 787 307
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09

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



Relays for functional safety

PILZ

Safety relays PNOZ X
PNOZ X2.1VP

Unit features
Positive-guided relay outputs:

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

1 semiconductor output for variable frequency inverter

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

— Start button
LED display for:
— Supply voltage

— Switch state of the safety contacts

— State of semiconductor output

Semiconductor output signals:

— Switching status of the input circuit

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

See order reference for unit types
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Relays for functional safety

PILZ

Safety relays PNOZ X
PNOZ X2.1VP

Block diagram/terminal configuration
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*Insulation between the non-marked area and the relay contacts: Basic insulation (over-

voltage category lll), Protective separation (overvoltage category II)

Function Description

The safety relay PNOZ X2.1VP provides a safety-oriented interruption of a safety circuit.
When supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation

when the start circuit S33-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):
The LEDs "CH.1" and "CH.2" are lit.

Safety contacts 27-28 and 37-38 are closed. The unit is active.

The semiconductor output Y11-Y12 is enabled.
The "ON" LED is lit.
Input circuit is opened (e.g. E-STOP pushbutton operated):

The semiconductor output Y11-Y12 is disabled instantaneously.
The "ON" LED goes out.
Safety contacts 27-28 and 37-38 are opened redundantly after the delay time has

elapsed.

The LEDs "CH.1" and "CH.2" go out.
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Safety relays PNOZ X
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Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X2.1VP detects

— earth faults in the start and input circuit,

— short circuits in the input circuit,

— shorts across contacts in the input circuit.

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

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

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Timing diagram

[1] (2]

POWER

Start [ 1 [ ]
Input | | | ' —I J !_
‘ j 1 H L

Output safe delay : [

RN

Semi ! I

Legend
Power: Supply voltage
Start: Start circuit
Input: Input circuit
Output safe delay: Safety contacts, delayed
Semi: Semiconductor output
[1]: Automatic start
[2]: Manual start
a: Input circuit closes before start circuit
b: Start circuit closes before input circuit
t,: Switch-on delay
t,: Recovery time
t,: Delay time
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Safety relays PNOZ X
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Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Wiring

Please note:
Information given in the "Technical details [ 48]" must be followed.
Outputs 27-28, 37-38 are delay-on de-energisation safety contacts.
Semiconductor output Y11-Y12 should not be used for safety circuits!

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [ 48)).

Calculation of the max. cable length I, in the input circuit:

| _ leax
max TR,/ km

Rimax = Mmax. overall cable resistance (see Technical details [ 48])
R,/ km = cable resistance/km

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

Do not switch low currents using contacts that have been used previously with high cur-
rents.

Sufficient fuse protection must be provided on all output contacts with capacitive and in-
ductive loads.

The power supply must comply with the regulations for extra low voltages with protect-
ive electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.
Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable runs, we recommend the
following test after the installation of the device:

1. Unit ready for operation (output contacts closed)
2. Short circuit the test terminals S12, S22 for detecting shorts across the inputs.

3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.

4. Reset the fuse: remove the short circuit and switch off the supply voltage for approx. 1
minute.
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Preparing for operation

Supply voltage AC DC
Fm———————
| A1 (:)7 L+
I I
I I
I I
: A20——L-
a
Input circuit Single-channel Dual-channel
E-STOP |—————————- L] S1
] _  short | S12 I
without dettecttlon of shorts S21 S11
across contacts S22 S32 g:l
I
Lomm o S81§

E-STOP |—————————-
with detection of shorts across I S22
S11 S32
contacts
S12 S31
Safety gate & 1
without detection of shorts | [ — Y.’
across contacts : S12 gl',il
[g S21 S11

Safety gate @ @
with detection of shorts across N> Qs
contacts ro—mm— = o317 & = :
1
S1
S12 S21
: S22
Start circuit Automatic start Manual start
Fe————————=
| $380— = |mmm——————- - S3
: 1 1 S33 q} l
1 |
: ! . !
! s34 : I
o ’ [ $34 O
| I
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Feedback loop Automatic start Manual start
Contacts from external contactors ||~~~ " ¢ S33 ¢ jm————————- - S3
| S33
: 27 (37) O————— L1 :
, 28 (38) KS, N || 27 (37) 67K5 L1
b= K6 | 28 (38) — N
""""" K6
Low level at the input of the
Semiconductor output driven unit Fault: High level of the driven unit
After opening the input circuit S voy| ———
(725 Al Y11| 27 | 37 Al Y11| 27 | 37
S33|S34|S11|812 S33|S34|S11]812
E0.0 PNOZ X2.1VP _ PNOZ X2.1VP
EO'TI(;
S31]832(S21 |S22 S31]832(S21 |S22
ov A2 |Y12| 28 | 38 A2 |Y12| 28 | 38
T ovo+—— 1
Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T switch operated
&]: Gate open
@: Gate closed
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Application example

L1

L2

L3

L+ Speed Regulator I

STOPP |l
A1 [vi] 27]37 [ |
S33[s34S11[s12 ] l l l
_] b -
K3 K3 \i

PNOZ X2.1VP

” - L -1-
531[s32]s21]s22
A2 lY|12[ 28|38

Fig.: Variable frequency inverter with semiconductor output

Dimensions in mm

* with spring-loaded terminals
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Technical details

General 777600 787600
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,
Approvals cULus Listed cULus Listed
Electrical data 777600 787600
Supply voltage
Voltage 24V 24V
Kind DC DC
Voltage tolerance “15 %/+10 % “15 %/+10 %
Output of external power supply
(DC) 1,5W 1,5W
Residual ripple DC 20 % 20 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A 1,7A
Pulse duration, A1 1,5ms 1,5ms
Inputs 777600 787600
Number 2 2
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 25 mA 25 mA
Start circuit DC 50 mA 50 mA
Feedback loop DC 50 mA 50 mA
Max. overall cable resistance RI-
max
Single-channel at UB DC 40 Ohm 40 Ohm
Dual-channel with detection of
shorts across contacts at UB DC 20 Ohm 20 Ohm
Semiconductor outputs 777600 787600
Number 1 1
Voltage 24V 24V
Current 100 mA 100 mA
External supply voltage 24V 24V
Voltage tolerance =20 %/+20 % =20 %/+20 %
Relay outputs 777600 787600
Number of output contacts
Safety contacts (N/O), delayed 2 2
Max. short circuit current IK 1 kA 1 kA
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Relay outputs 777600 787600
Utilisation category

In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts delayed

AC1 at 240V 240V

Min. current 0,01 A 0,01 A

Max. current 6A 6A

Max. power 1500 VA 1500 VA

DC1 at 24V 24V

Min. current 0,01 A 0,01 A

Max. current 6 A 6 A

Max. power 150 W 150 W
Utilisation category

In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts delayed

AC15 at 230V 230V

Max. current 5A 5A

DC13 (6 cycles/min) at 24V 24V

Max. current 4A 4 A
Utilisation category in accordance
with UL

Voltage 240 VACG. P. 240 VACG. P.

With current 6A 6A

Voltage 24V DC Resistive 24V DC Resistive

With current 6 A 6 A

Pilot Duty B300, R300 B300, R300
External contact fuse protection,
safety contacts

In accordance with the standard EN 60947-5-1 EN 60947-5-1

Max. melting integral 100 A%s 100 Az%s

Blow-out fuse, quick 6A 6A

Blow-out fuse, slow 4A 4A

Blow-out fuse, gG 6 A 6A

Circuit breaker 24V AC/DC,

characteristic B/C 4A 4 A
Conventional thermal current 6A 6A

Contact material

AgSn0O2 + 0,2 pm Au

AgSn0O2 + 0,2 ym Au
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Times 777600 787600
Switch-on delay
With automatic start typ. 100 ms 100 ms
With automatic start max. 210 ms 210 ms
With manual start typ. 35 ms 35 ms
With manual start max. 210 ms 210 ms
Delay-on de-energisation
With power failure typ. 1100 ms 1100 ms
With power failure max. 1500 ms 1500 ms

Recovery time at max. switching
frequency 1/s

After E-STOP 1550 ms 1550 ms
After power failure 1550 ms 1550 ms
Delay time tv 0,75 s 0,75 s
Time accuracy -30 %/+100 % -30 %/+100 %
Supply interruption before de-ener-
gisation 10 ms 10 ms
Simultaneity, channel 1 and 2 max. « ©
Environmental data 777600 787600
Climatic suitability EN 60068-2-78 EN 60068-2-78
Ambient temperature
Temperature range -10-55°C -10 -55°C
Storage temperature
Temperature range -40 - 85 °C -40 - 85 °C
Climatic suitability
Humidity 93 % r. h.at40 °C 93 % r. h.at40 °C
Condensation during operation Not permitted Not permitted
EMC EN 60947-5-1, EN 61000-6-2, EN EN 60947-5-1, EN 61000-6-2, EN
61326-3-1 61326-3-1
Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category mrsu m/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage = 4 kV 4 kV
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Environmental data 777600 787600
Protection type
Mounting area (e.g. control cab-

inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 777600 787600
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
Material
Bottom PPO UL 94 VO PPO UL 94 VO
Front ABS UL 94 VO ABS UL 94 VO
Top PPO UL 94 VO PPO UL 94 VO
Connection type Screw terminal Spring-loaded terminal
Mounting type plug-in plug-in
Conductor cross section with screw
terminals
1 core flexible 0,25 - 2,5 mm?, 24 - 12 AWG -

2 core with the same cross sec-
tion, flexible with crimp connect-
ors, no plastic sleeve
2 core with the same cross sec-
tion, flexible without crimp con-
nectors or with TWIN crimp con-
nectors 0,2-1,5mm? 24 - 16 AWG -
Torque setting with screw terminals 0,5 Nm -

Conductor cross section with
spring-loaded terminals: Flexible
with/without crimp connector -

Spring-loaded terminals: Terminal

0,25 -1 mm?, 24 - 16 AWG -

0,2 - 1,5 mm?, 24 - 16 AWG

points per connection - 2
Stripping length with spring-loaded
terminals - 8 mm
Dimensions
Height 94 mm 101 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 2009 200¢g

Where standards are undated, the 2014-07 latest editions shall apply.
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Safety characteristic data

Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO

2015 2015 2015
PL Category Tw [year]
Safety con-
tacts,
delayed <30
s PLd Cat. 3 SILCL 3 2,64E-09 SIL 3 1,26E-05 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com



Relays for functional safety PILZ

Safety relays PNOZ X
PNOZ X2.1VP

Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must
be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-

gible.
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Example

Inductive load: 2 A
Utilisation category AC15
Contact service life: 400 000 cycles

Provided the application to be implemented requires fewer than 400 000 cycles, the PFH
value (see Technical 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 DC con-
tactors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOZ X2.1VP C 24 VVDC Spring-loaded terminals 787 600

PNOZ X2.1VP 24 VDC Screw terminals 777 600
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
Connection options for:
— E-STOP pushbutton
— Safety gate limit switch
— Start button
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)
See order reference for unit types
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Block diagram/terminal configuration

*
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i | | | 14 24 34
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*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category )

Function Description

The safety relay PNOZ X2.3P provides a safety-oriented interruption of a safety circuit.
When supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation
when the start circuit S33-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):

— Safety contacts 13-14, 23-24 and 33-34 are closed, the unit is active.
— LEDs "CH1" and "CH2" will light.

Input circuit is opened (e.g. E-STOP pushbutton operated):

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly.

— LEDs "CH1" and "CH2" go out.

Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X2.3P detects

— earth faults in the start and input circuit,
— short circuits in the input circuit,

— shorts across contacts in the input circuit.

Automatic start: Unit is active once the input circuit has been closed.
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Manual start: Unit is active once the input circuit and the start circuit are closed.

Monitored start: Unit is active once the input circuit is closed and once the start circuit is
closed after the waiting period has elapsed (see Technical details [ 60]).

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Timing diagram

a b
POWER
Start |—| _| l_l l_l
Input : | | |_ | | L
ouputsate | [T [ Tt e I e i
oot o t 't t 't Tt 't Bt Y

bota

Legend
Power: Supply voltage
Start: Start circuit
Input: Input circuit
Output safe: Safety contacts
[1]: Automatic start
[2]: Manual start
[3]: Monitored start
a: Input circuit closes before start circuit

b: Start circuit closes before input circuit

—

.- Switch-on delay

—

,: Delay-on de-energisation

—

5. Waiting period with a monitored start

—

4. Recovery time

Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

Ensure the unit is mounted securely on a vertical DIN rail (35 mm) by using a fixing ele-
ment (e.g. retaining bracket or an end angle).
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Wiring

Please note:
Information given in the "Technical details [ 60]" must be followed.
The output contacts 13-14, 23-24, 33-34 are safety contacts.

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [L-] 60]).
Calculation of the max. cable length |, in the input circuit:

R
'max = "R Vem

Imax

Rimax = Mmax. overall cable resistance (see Technical details [ 60])
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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.

The power supply must comply with the regulations for extra low voltages with protect-
ive electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable runs, we recommend the
following test after the installation of the device:

1. Unit ready for operation (output contacts closed)
2. Short circuit the test terminals S12, S22 for detecting shorts across the inputs.

3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.

4. Reset the fuse: remove the short circuit and switch off the supply voltage for approx. 1
minute.
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Preparing for operation

Supply voltage AC DC
r——————-—---3 r————————-7
! A1 (’.)7 L1} A1 (:)7 L+
| | ! |
I ! ' I
I ! : I
__________ L
Dual-channel (with detection of
Input circuit Single-channel shorts across contacts)
-stop | /mmmm————- = S1p, | mmmm——————— B
E-STOP | Al L. : o S1
s21 | I 521 !
s22 S11 gj :
! s12 I S22
ity ! s12 0——
Safety gate A & @ @
jm————————— - 1S1 > T
| A1 ! L+ 1=~~~ ~~——~—- b,
s21 | | S11 i s1] [ s
s22 s11 g] ! $12
3 s12 | s21
—————————— I
I 5220
Dual-channel (with detection of
Start circuit Single-channel shorts across contacts)

Automatic start

Manual start 00000 | - S3 S3
| b | _ |—————————- 1
: $33 G ! $33 O = |
! s34 | $34 O
| Y36 g] i Y36
L t SZ T :_ Y37
Monitored start =00 | o S3 S3
| b | _ |—————————- 1
: 533 ¢ ! $33 O = |
! s34 | $34 O
: v36 O ! Y36 O
Lo ¥a79 3 Y37 Q
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Feedback loop Automatic start Monitored start

Contacts from external contactors
F T T T T T A Fr——=====—--" S3
: S o Ko ! $33 Q
' s : S04 &—K5 K5,
| 13 (23,33 O————L1 | |
| |
1 |

s 13 (23,33) O————— L1

14 (24,34) O K5
__________ : 14 (24,34 —
[l " | L et

K6

Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T Switch operated

&]: Gate open

@: Gate closed

Dimensions in mm

* with spring-loaded terminals
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Technical details

General 777304 787304
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,

Approvals cULus Listed cULus Listed
Electrical data 777304 787304
Supply voltage

Voltage 24V 24V

Kind AC/DC AC/DC

Voltage tolerance “15 %/+10 % “15 %/+10 %

Output of external power supply

(AC) 4 VA 4 VA

Output of external power supply

(DC) 2W 2W

Frequency range AC 50 - 60 Hz 50 - 60 Hz

Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse

Current pulse, A1 1,7A 1,7A

Pulse duration, A1 1,5ms 1,5ms
Inputs 777304 787304
Number 2 2
Voltage at

Input circuit DC 24V 24V

Start circuit DC 24V 24V

Feedback loop DC 24V 24V
Current at

Input circuit DC 25 mA 25 mA

Start circuit DC 25 mA 25 mA

Feedback loop DC 25 mA 25 mA
Min. input resistance at power-on 21 Ohm 21 Ohm
Max. overall cable resistance RI-
max

Single-channel at UB DC 30 Ohm 30 Ohm

Single-channel at UB AC 30 Ohm 30 Ohm

Dual-channel with detection of

shorts across contacts at UB DC 20 Ohm 20 Ohm

Dual-channel with detection of

shorts across contacts at UB AC 40 Ohm 40 Ohm
Relay outputs 777304 787304
Number of output contacts

Safety contacts (N/O), instant-

aneous 3 3
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Relay outputs 777304 787304
Max. short circuit current IK 1 kA 1kA
Utilisation category

In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts

AC1 at 240V 240V

Min. current 0,01 A 0,01 A

Max. current 6 A 6 A

Max. power 1500 VA 1500 VA

DC1 at 24V 24V

Min. current 0,01 A 0,01 A

Max. current 6 A 6 A

Max. power 150 W 150 W
Utilisation category

In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts

AC15 at 230V 230V

Max. current 5A 5A

DC13 (6 cycles/min) at 24V 24V

Max. current 4 A 4 A
Utilisation category in accordance
with UL

Voltage 240 VACG.P. 240 VACG. P.

With current 6A 6A

Voltage 24 V DC Resistive 24 V DC Resistive

With current 6 A 6 A

Pilot Duty B300, R300 B300, R300
External contact fuse protection,
safety contacts

In accordance with the standard EN 60947-5-1 EN 60947-5-1

Max. melting integral 100 A%s 100 AZ%s

Blow-out fuse, quick 6A 6A

Blow-out fuse, slow 4A 4A

Blow-out fuse, gG 6A 6A

Circuit breaker 24V AC/DC,

characteristic B/C 4A 4 A

Contact material

AgSn0O2 + 0,2 pm Au

AgSn0O2 + 0,2 ym Au

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Conventional thermal current 777304 787304
while loading several contacts
Ith per contact at UB AC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6A 6A
Conv. therm. current with 2 con-
tacts 6A 6 A
Conv. therm. current with 3 con-
tacts 5A 5A
Ith per contact at UB DC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6A 6A
Conv. therm. current with 2 con-
tacts 6 A 6 A
Conv. therm. current with 3 con-
tacts 5A 5A
Times 777304 787304
Switch-on delay
With automatic start typ. 50 ms 50 ms
With automatic start max. 90 ms 90 ms
With automatic start after power
on typ. 60 ms 60 ms
With automatic start after power
on max. 100 ms 100 ms
With manual start typ. 40 ms 40 ms
With manual start max. 90 ms 90 ms
With monitored start typ. 40 ms 40 ms
With monitored start max. 70 ms 70 ms
Delay-on de-energisation
With E-STOP typ. 12 ms 12 ms
With E-STOP max. 30 ms 30 ms
With power failure typ. 60 ms 60 ms
With power failure max. 100 ms 100 ms
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 150 ms 150 ms
Waiting period with a monitored
start 210 ms 210 ms
Min. start pulse duration with a
monitored start 40 ms 40 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms
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Times 777304 787304
Simultaneity, channel 1 and 2 max. « ©
Environmental data 777304 787304

Climatic suitability

EN 60068-2-78

EN 60068-2-78

Ambient temperature

Temperature range -10-55°C -10 -55°C
Storage temperature
Temperature range -40 -85°C -40 -85°C

Climatic suitability
Humidity

93 % r. h.at40 °C

93 % r. h. at 40 °C

Condensation during operation

Not permitted

Not permitted

EMC

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

EN 60947-5-1, EN 61000-6-2, EN
61326-3-1

Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category /1 n/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing IP40 1P40
Terminals 1P20 1P20
Mechanical data 777304 787304
Mounting position Any Any

Mechanical life

10,000,000 cycles

10,000,000 cycles

Material

Bottom PPO UL 94 VO PPO UL 94 V0

Front ABS UL 94 VO ABS UL 94 VO

Top PPO UL 94 VO PPO UL 94 V0
Connection type Screw terminal Spring-loaded terminal
Mounting type plug-in plug-in

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com

2016-09



Relays for functional safety

PILZ

Safety relays PNOZ X
PNOZ X2.3P
Mechanical data 777304 787304
Conductor cross section with screw
terminals

1 core flexible 0,25 -2,5mm?, 24 - 12 AWG -

2 core with the same cross sec-

tion, flexible with crimp connect-

ors, no plastic sleeve 0,25 -1 mm?, 24 - 16 AWG -

2 core with the same cross sec-

tion, flexible without crimp con-

nectors or with TWIN crimp con-

nectors 0,2-1,5mm? 24 - 16 AWG -
Torque setting with screw terminals 0,5 Nm -
Conductor cross section with
spring-loaded terminals: Flexible
with/without crimp connector - 0,2-1,5mm? 24 - 16 AWG
Spring-loaded terminals: Terminal
points per connection — 2
Stripping length with spring-loaded
terminals - 8 mm
Dimensions

Height 94 mm 101 mm

Width 22,5 mm 22,5 mm

Depth 121 mm 121 mm
Weight 205¢g 205¢g

Where standards are undated, the 2014-07 latest editions shall apply.
Safety characteristic data
Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO
2015 2015 2015
PL Category Ty [year]

- PLe Cat. 4 SILCL 3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety

characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.
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Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must
be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-

gible.
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[&] I
=
2 ' \
)
0.1 \
10 - 100 1000 ] 10000
Cycles x 1000
Example

Inductive load: 2 A
Utilisation category AC15
Contact service life: 400 000 cycles

Provided the application to be implemented requires fewer than 400 000 cycles, the PFH
value (see Technical 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 DC con-
tactors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOZ X2.3P C 24 VAC/DC Spring-loaded terminals 787 304

PNOZ X2.3P 24 VAC/DC Screw terminals 777 304
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
— 1 auxiliary contact (N/C), instantaneous
Connection options for:
— E-STOP pushbuttons
— Safety gate limit switches
— Start button
— Light guards and safety switches
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)

See order reference for unit types

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com



Relays for functional safety PILZ

Safety relays PNOZ X
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Block diagram/terminal configuration

Type: 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777305, 787305

1
A1 A2 S11 S52 S21 S22 S12 S34 113 23 33 41! 71 13 23 23]
P e s O
I ! !
' [= ! (P2
I~ | ‘ : pilz
Input Input Start 1 .i PNOZ X2.7P
— | ! 1
! — Ki :\:\:\: " POWER
|| = | :l CH.1
. | !
| Power [ | ! .! CH.2
ol , 132333 41
F1 1 1 1
| e | i
X l| 424 34 42
| ' |
1
| —0—0--0--0- —:l [P
| [ TAZ 14 24 34]
114 24 34 42

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category II)
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Safety relays PNOZ X
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Type: 24 - 240 V AC/DC
Ug: 24 — 240 VAC/DC; Order no. 777306, 787306

* =4 *
F=-==--- ' = r-—---=-=---
. A1 A2 | S11 S52 S21 S22 S12 S34 113 23 33 41! o 1a o3 53]
A 4 G At o s O P
| . ! !
F 4 | Lo pilz'*
1 / Input Input Start 1 H PNOZ X2.7P
1 Y/ _ 1
o K1'i\£\£\: :l POWER
== | :l CH.1
. ! !
| Power [ | 1 .l CH2
| K2 '\:\:\:7 I 132333 41
1 1 -\ -
i | :l 1\;-2\4 :}—4 i
1
I . |
e 0= O =0 - O [Pl
114 24 34 42, (A2 14 24 S54]

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category II)

Function Description

The safety relay PNOZ X2.7P provides a safety-oriented interruption of a safety circuit.
When supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation
when the start circuit S12-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):
— LEDs "CH1" and "CH2" will light.

— Safety contacts 13-14, 23-24 and 33-34 are closed, auxiliary contact 41-42 is open.
The unit is active.

Input circuit is opened (e.g. E-STOP pushbutton operated):
— The LEDs "CH1" and "CH2" go out.

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly, auxiliary contact
41-42 is closed.
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Safety relays PNOZ X
PNOZ X2.7P

Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation without detection of shorts across contacts: Redundant input
circuit, detects PNOZ X2.7P

— earth faults in the start and input circuit,
— short circuits in the input circuit.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X2.7P detects

— earth faults in the start and input circuit,
— short circuits in the input circuit,
— shorts across contacts in the input circuit.

Monitored start: Unit is active once the input circuit is closed and once the start circuit is
closed after the waiting period has elapsed (see Technical details [ 73)).

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Timing diagram

POWER

Start | | | |
Input I [ | : |
Outputsafe || ! | ' : 1 H

Output aux. I

Legend
Power: Supply voltage
Start: Start circuit
Input: Input circuit
Output safe: Safety contacts
Output aux: Auxiliary contact
t,: Switch-on delay
t,: Delay-on de-energisation
t;: Waiting period
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Safety relays PNOZ X
PNOZ X2.7P

Installation

The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Wiring

Please note:

Information given in the "Technical details [ 73]" 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 should not be used for safety circuits!
To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [L2] 73)).
Calculation of the max. cable length I, in the input circuit:

R
'mex = B km

Imax

Rimax = Mmax. overall cable resistance (see Technical details [ 73])

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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

On 24 VAC/DC units:
The power supply must comply with the regulations for extra low voltages with safe
electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.

Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable runs, we recommend the
following test after the installation of the device:

1.

Unit ready for operation (output contacts closed)

2. Short circuit the test terminals S12, S22 for detecting shorts across the inputs.
3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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4. Reset the fuse: remove the short circuit and switch off the supply voltage for approx. 1

minute.

Preparing for operation

Supply voltage AC DC
U, = 24 VAC/DC; roTTTTT MO—u1) AMO——— s
Order no. 777305, 787305 : | : I
| |
! I | I
| |
i A2Q—————N |I A2O————— L
__________ - |__________.|
Uy = 24 - 240 VAC/DC; Tt MO—f] AO———— L+
Order no. 777306, 787306 : . : ,
: A2(ID— N : A20——L-
|
: s210————+ || s210—— L

Input circuit Single-channel Dual-channel
E-STOP |m———————— - S1 |m———————— - S1
without detection of shorts I S11 | S11
across contacts S21 S12 S21 1
S22 S52 S22 S12
I I
R Lo 52—
E-STOP |m == . S1
with detection of shorts across | S11
contacts S11 S21
§52 S22
I S12 (',)—
Lo
Safety gate A & @ &]
without detection of shorts 0 0
across contacts [mm———————— - I S > I
I Ss11 ===
| S11 S1
[gsm $12 S21 | S2
S22 852 !
| | $22 $52 O———
[ —— ! s12d
Safety gate @ @
with detection of shorts across o
contacts e = e
1 S21 S1
s11 $22 §2
S52 S11
: S12
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Input circuit

Single-channel

Dual-channel

Light guards or safety switch, de-
tection of shorts across contacts
via ESPE

(only when Ug = 24 VDC);

Order no. 777305, 787305)

Start circuit

Single-channel

Dual-channel

Monitored start

lS3

Feedback loop

Automatic start

Monitored start

Contacts from external contact-
ors

T s oL
K K6

sa4 5, K6 ]

13 (23, 33) ({)7

K5,

14 (24 ,34)
K6

L1
N

Legend

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

&]: Gate open

@: Gate closed
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Dimensions in mm

* with spring-loaded terminals

0000
0000
J 22,5
<«——— 94 (3.70"——» 0.88")
«———* 101 (3.98") —>
Technical details
Order no. 777305 - 777306
See below for more order numbers
General 777305 777306
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TUV,
Approvals cULus Listed cULus Listed
Electrical data 777305 777306
Supply voltage
Voltage 24V 24-240V
Kind AC/DC AC/DC
Voltage tolerance “15 %/+10 % 15 %/+10 %
Output of external power supply
(AC) 5,5 VA 4,5 VA
Output of external power supply
(DC) 25WwW 2W
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A -
Pulse duration, A1 3,3 ms -
Inputs 777305 777306
Number 2 2
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Inputs 777305 777306
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 30 mA 25 mA
Start circuit DC 40 mA 50 mA
Feedback loop DC 40 mA 50 mA
Min. input resistance at power-on 71 Ohm 141 Ohm
Max. overall cable resistance RI-
max
Single-channel at UB DC 30 Ohm 45 Ohm
Single-channel at UB AC 100 Ohm 45 Ohm
Dual-channel without detection
of shorts across contacts at UB
DC 50 Ohm 80 Ohm
Dual-channel without detection
of shorts across contacts at UB
AC 100 Ohm 80 Ohm
Dual-channel with detection of
shorts across contacts at UB DC 15 Ohm 15 Ohm
Dual-channel with detection of
shorts across contacts at UB AC 15 Ohm 15 Ohm
Relay outputs 777305 777306
Number of output contacts
Safety contacts (N/O), instant-
aneous 3 3
Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1 kA 1 kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
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Relay outputs 777305 777306
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category of auxiliary con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category in accordance
with UL
Voltage 240 V AC G.U. (same polarity) 250 V AC G.U. (same polarity)
With current 6A 6A
Voltage 24VDCG.P. 24VDCG.P.
With current 6 A 6 A
Pilot Duty R300 B300, R300
External contact fuse protection,
safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 260 A%s 66 A%s
Blow-out fuse, quick 10A 6A
Blow-out fuse, slow 6A 4A
Blow-out fuse, gG 6A 6A
Circuit breaker 24V AC/DC,
characteristic B/C 6A 4 A
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Relay outputs 777305 777306

External contact fuse protection,

auxiliary contacts
Max. melting integral 160 A%s 66 A%s
Blow-out fuse, quick 10 A 6 A
Blow-out fuse, slow 6A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24 V AC/DC,
characteristic B/C 6A 4 A

Contact material

AgCuNi + 0,2 ym Au

AgCuNi + 0,2 ym Au

Conventional thermal current
while loading several contacts

777305

777306

Ith per contact at UB AC;
AC1:240V,DC1:24 V

Conv. therm. current with 1 con-

tact 6A 6A

Conv. therm. current with 2 con-

tacts 4A 6 A

Conv. therm. current with 3 con-

tacts 3,5A 45A
Ith per contact at UB DC;
AC1:240V, DC1: 24V

Conv. therm. current with 1 con-

tact 6 A 6 A

Conv. therm. current with 2 con-

tacts 6 A 6 A

Conv. therm. current with 3 con-

tacts 5A 45 A
Times 777305 777306
Switch-on delay

With monitored start typ. 30 ms 30 ms

With monitored start max. 50 ms 40 ms
Delay-on de-energisation

With E-STOP typ. 15 ms 10 ms

With E-STOP max. 30 ms 20 ms

With power failure typ. 60 ms -

With power failure max. 100 ms —

With power failure typ. UB 240 V — 1100 ms

With power failure max. UB 240

\Y - 1500 ms

With power failure typ. UB 24V — 180 ms

With power failure max. UB 24 V — 230 ms
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Times 777305 777306
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 200 ms 1500 ms
Waiting period with a monitored
start 250 ms 300 ms
Min. start pulse duration with a
monitored start 30 ms 30 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « 0
Environmental data 777305 777306

Climatic suitability

EN 60068-2-78

EN 60068-2-78

Ambient temperature

Temperature range -35-55°C -10 -55°C
Storage temperature
Temperature range -40 -85 °C -40 -85 °C

Climatic suitability
Humidity

93 %r.h.at40 °C

93 %r.h.at40 °C

Condensation during operation

Not permitted

Not permitted

EMC

EN 60947-5-1, EN 61000-6-2, EN
61000-6-4, EN 61326-3-1

EN 60947-5-1, EN 61000-6-2, EN
61000-6-4, EN 61326-3-1

Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category mrsnu m/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 777305 777306
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
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Mechanical data 777305 777306
Material
Bottom PPO UL 94 VO PPO UL 94 VO
Front ABS UL 94 VO ABS UL 94 VO
Top PPO UL 94 VO PPO UL 94 VO
Connection type Screw terminal Screw terminal
Mounting type plug-in plug-in

Conductor cross section with screw
terminals

1 core flexible

2 core with the same cross sec-
tion, flexible with crimp connect-
ors, no plastic sleeve

2 core with the same cross sec-

tion, flexible without crimp con-
nectors or with TWIN crimp con-

nectors 0,2-1,5mm? 24 - 16 AWG

0,25 - 2,5 mm?, 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

0,25 - 2,5 mm?, 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

0,2 - 1,5 mm?, 24 - 16 AWG

Torque setting with screw terminals 0,5 Nm

0,5Nm

Dimensions

Height 94 mm 94 mm

Width 22,5 mm 22,5 mm

Depth 121 mm 121 mm
Weight 190 g 210g

Where standards are undated, the 2014-07 latest editions shall apply.

Order no. 787305 — 787306

General 787305

787306

CCC, CE, EAC (Eurasian), TUV,

CCC, CE, EAC (Eurasian), TOV,

Approvals cULus Listed cULus Listed
Electrical data 787305 787306
Supply voltage
Voltage 24V 24-240V
Kind AC/DC AC/DC
Voltage tolerance -15 %/+10 % -15 %/+10 %
Output of external power supply
(AC) 5,5 VA 4,5 VA
Output of external power supply
(DC) 25wW 2W
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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PNOZ X2.7P
Electrical data 787305 787306
Max. inrush current impulse

Current pulse, A1 1,7A -

Pulse duration, A1 3,3ms -
Inputs 787305 787306
Number 2 2
Voltage at

Input circuit DC 24V 24V

Start circuit DC 24V 24V

Feedback loop DC 24V 24V
Current at

Input circuit DC 30 mA 25 mA

Start circuit DC 40 mA 50 mA

Feedback loop DC 40 mA 50 mA
Min. input resistance at power-on 71 Ohm 141 Ohm
Max. overall cable resistance RI-
max

Single-channel at UB DC 30 Ohm 45 Ohm

Single-channel at UB AC 100 Ohm 45 Ohm

Dual-channel without detection

of shorts across contacts at UB

DC 50 Ohm 80 Ohm

Dual-channel without detection

of shorts across contacts at UB

AC 100 Ohm 80 Ohm

Dual-channel with detection of

shorts across contacts at UB DC 15 Ohm 15 Ohm

Dual-channel with detection of

shorts across contacts at UB AC 15 Ohm 15 Ohm
Relay outputs 787305 787306
Number of output contacts

Safety contacts (N/O), instant-

aneous 3 3

Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1 kA 1 kA
Utilisation category

In accordance with the standard EN 60947-4-1 EN 60947-4-1
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PNOZ X2.7P
Relay outputs 787305 787306
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4A
Utilisation category of auxiliary con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category in accordance
with UL
Voltage 240 V AC G.U. (same polarity) 250 V AC G.U. (same polarity)
With current 6A 6 A
Voltage 24VDCG.P. 24VDCG.P.
With current 6A 6A
Pilot Duty R300 B300, R300
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Relay outputs 787305 787306

External contact fuse protection,

safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 260 A%s 66 A%s
Blow-out fuse, quick 10A 6A
Blow-out fuse, slow 6A 4A
Blow-out fuse, gG 6 A 6 A
Circuit breaker 24V AC/DC,
characteristic B/C 6A 4 A

External contact fuse protection,

auxiliary contacts
Max. melting integral 160 A%s 66 A%s
Blow-out fuse, quick 10 A 6 A
Blow-out fuse, slow 6A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24 V AC/DC,
characteristic B/C 6 A 4 A

Contact material

AgCuNi + 0,2 ym Au

AgCuNi + 0,2 ym Au

Conventional thermal current
while loading several contacts

787305

787306

Ith per contact at UB AC;
AC1:240V, DC1: 24V

Conv. therm. current with 1 con-

tact 6 A 6 A

Conv. therm. current with 2 con-

tacts 4A 6 A

Conv. therm. current with 3 con-

tacts 3,5A 45A
Ith per contact at UB DC;
AC1:240V,DC1: 24V

Conv. therm. current with 1 con-

tact 6 A 6 A

Conv. therm. current with 2 con-

tacts 6 A 6A

Conv. therm. current with 3 con-

tacts 5A 4,5 A
Times 787305 787306
Switch-on delay

With monitored start typ. 30 ms 30 ms

With monitored start max. 50 ms 40 ms
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PNOZ X2.7P
Times 787305 787306
Delay-on de-energisation

With E-STOP typ. 15 ms 10 ms

With E-STOP max. 30 ms 20 ms

With power failure typ. 60 ms -

With power failure max. 100 ms -

With power failure typ. UB 240 V — 1100 ms

With power failure max. UB 240

Vv - 1500 ms

With power failure typ. UB 24V — 180 ms

With power failure max. UB 24 V — 230 ms
Recovery time at max. switching
frequency 1/s

After E-STOP 50 ms 50 ms

After power failure 200 ms 1500 ms
Waiting period with a monitored
start 250 ms 300 ms
Min. start pulse duration with a
monitored start 30 ms 30 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « ©
Environmental data 787305 787306
Climatic suitability EN 60068-2-78 EN 60068-2-78
Ambient temperature

Temperature range -35-55°C -10 -55°C
Storage temperature

Temperature range -40 -85 °C -40 -85 °C
Climatic suitability

Humidity 93 % r.h.at40 °C 93 % r. h.at40 °C
Condensation during operation Not permitted Not permitted
EMC EN 60947-5-1, EN 61000-6-2, EN EN 60947-5-1, EN 61000-6-2, EN

61000-6-4, EN 61326-3-1 61000-6-4, EN 61326-3-1

Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6

Frequency 10 - 55 Hz 10 - 55 Hz

Amplitude 0,35 mm 0,35 mm
Airgap creepage

In accordance with the standard EN 60947-1 EN 60947-1

Overvoltage category /1 n/n

Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Environmental data 787305 787306
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 IP40
Terminals 1P20 IP20
Mechanical data 787305 787306
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
Material
Bottom PPO UL 94 VO PPO UL 94 VO
Front ABS UL 94 VO ABS UL 94 VO
Top PPO UL 94 VO PPO UL 94 V0
Connection type Spring-loaded terminal Spring-loaded terminal
Mounting type plug-in plug-in

Conductor cross section with

spring-loaded terminals: Flexible

with/without crimp connector

0,2 -1,5 mm?, 24 - 16 AWG

0,2 -1,5 mm?, 24 - 16 AWG

Spring-loaded terminals: Terminal

points per connection 2 2
Stripping length with spring-loaded
terminals 8 mm 8 mm
Dimensions
Height 101 mm 101 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 190 g 210g
Where standards are undated, the 2014-07 latest editions shall apply.
Safety characteristic data
Operating EN ISO EN ISO EN 62061 [EN 62061 IEC 61511 IEC 61511 ENISO
2015 2015 2015
PL Category Ty [year]
- PLe Cat. 4 SILCL3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.
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Supplementary data

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 value as well as the failure rates of the other components.

Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must

be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-
gible.

Unit types with UB 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777305, 787305

10000 ~e
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N NS
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N \\\ \\\
N
o 1000 ~ SN S b 1:24v 1
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= ~ AC 1: 230V
% NG \ i~
S \\\\~\
& 100 DC 13: 24V —P>~g
AC 15: 230V
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Switching current (A)

Fig.: Service life graphs at 24 V DC and 230 V AC
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0.1 0.5 1 2 3 4 5678910
Switching current (A)

Fig.: Service life graphs at 110 V DC
Example

Inductive load: 0.2 A

Utilisation category: AC15

Contact service life: 2 000 000 cycles

Provided the application to be implemented requires fewer than 2 000 000 cycles, the PFH
value (see Technical details [ 73]) 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 DC con-
tactors, use flywheel diodes for spark suppression.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Unit types with UB 24-240 VAC/DC
Ug: 24 — 240 VAC/DC; Order no. 777306, 787306
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Fig.: Service life graphs at 24 V DC and 230 V AC
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Example

Inductive load: 0.2 A
Utilisation category: AC15

Contact service life: 1 000 000 cycles

Provided the application to be implemented requires fewer than 1 000 000 cycles, the PFH
value (see Technical details [@ 73]) can be used in the calculation.

To increase the service life, sufficient spark suppression must be provided on all relay con-
tacts. With capacitive loads, any power surges that occur must be noted. With DC contact-
ors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOZ X2.7P C 24 VAC/DC Spring-loaded terminals 787 305

PNOZ X2.7P 24 VAC/DC Screw terminals 777 305

PNOZ X2.7P C 24 - 240V AC/DC Spring-loaded terminals 787 306

PNOZ X2.7P 24 - 240 V AC/DC Screw terminals 777 306
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Safety relays PNOZ X
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Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
— 1 auxiliary contact (N/C), instantaneous
Connection options for:
— E-STOP pushbuttons
— Safety gate limit switches
— Start button
— Light guards and safety switches
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)

See order reference for unit types
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Safety relays PNOZ X
PNOZ X2.8P

Block diagram/terminal configuration

Type: 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777301, 787301

1
A1 A2 S11 S52 S21 S22 S12 S34 113 23 33 41! 71 13 23 23]
P e s O
I ! !
' [= ! (P2
I~ | ‘ : pilz
Input Input Start 1 .i PNOZ X2.8P
— | ! 1
! — Ki :\:\:\: " POWER
|| = | :l CH.1
. | !
| Power [ | ! .! CH.2
ol , 132333 41
F1 1 1 1
| e | i
X l| 424 34 42
| ' |
1
| —0—0--0--0- —:l [P
| [ TAZ 14 24 34]
114 24 34 42

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category II)
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Safety relays PNOZ X
PNOZ X2.8P

Type: 24 - 240 V AC/DC
Ug: 24 — 240 VAC/DC; Order no. 777302, 787302

* =4 *
F=-==--- ' = r-—---=-=---
. A1 A2 | S11 S52 S21 S22 S12 S34 113 23 33 41! o 1a o3 53]
A 4 G At o s O P
| . ! !
F 4 | Lo pilz'*
1 / Input Input Start 1 H PNOZ X2.8P
1 Y/ _ 1
o K1'i\£\£\: :l POWER
== | :l CH.1
. ! !
| Power [ | 1 .l CH2
| K2 '\:\:\:7 I 132333 41
1 1 -\ -
i | :l 1\;-2\4 :}—4 i
1
I . |
e 0= O =0 - O [Pl
114 24 34 42, (A2 14 24 S54]

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category II)

Function Description

The safety relay PPNOZ X2.8P provides a safety-oriented interruption of a safety circuit.
When supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation
when the start circuit S12-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):
— LEDs "CH1" and "CH2" will light.

— Safety contacts 13-14, 23-24 and 33-34 are closed, auxiliary contact 41-42 is open.
The unit is active.

Input circuit is opened (e.g. E-STOP pushbutton operated):
— The LEDs "CH1" and "CH2" go out.

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly, auxiliary contact
41-42 is closed.
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Safety relays PNOZ X
PNOZ X2.8P

Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation without detection of shorts across contacts: Redundant input
circuit, detects PNOZ X2.8P

— earth faults in the start and input circuit,
— short circuits in the input circuit.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X2.8P detects

— earth faults in the start and input circuit,
— short circuits in the input circuit,

— shorts across contacts in the input circuit.
Automatic start: Unit is active once the input circuit has been closed.
Manual start: Unit is active once the input circuit and the start circuit are closed.

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.

Timing diagram

[1] [2]

POWER
Start [ I L

Input |_|
Output safe I_‘_I |
Output aux _'-l : I_El I_ _:-l

Tl

Legend
Power: Supply voltage
Start: Start circuit
Input: Input circuit
Output safe: Safety contacts
Output aux: Auxiliary contact
[1]: Automatic start
[2]: Manual start
a: Input circuit closes before start circuit
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b: Start circuit closes before input circuit
t,: Switch-on delay

t,: Delay-on de-energisation

t;: Recovery time

Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Wiring
Please note:
Information given in the "Technical details [ 96]" 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 should not be used for safety circuits!

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [L-! 96]).
Calculation of the max. cable length I, in the input circuit:

leax

| =
max = R /km

Rimax = Mmax. overall cable resistance (see Technical details [ 96])
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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

On 24 VAC/DC units:
The power supply must comply with the regulations for extra low voltages with safe
electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.
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Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable runs, we recommend the
following test after the installation of the device:

1. Unit ready for operation (output contacts closed)
2. Short circuit the test terminals S12, S22 for detecting shorts across the inputs.

3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.

4. Reset the fuse: remove the short circuit and switch off the supply voltage for approx. 1
minute.

Preparing for operation

Supply voltage AC DC

U, = 24 VAC/DC; r AMO—— || AMO——— 1+

Order no. 777301, 787301

Ug = 24 - 240 VAC/DC; 3 AMO— 1] A1Q————— L+

Order no. 777302, 787302

>
T
z
>
T
-
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Input circuit Single-channel Dual-channel

E-STOP
without detection of shorts
across contacts

E-STOP
with detection of shorts across
contacts

Safety gate
without detection of shorts
across contacts

Safety gate
with detection of shorts across
contacts

Light guards or safety switch, de-
tection of shorts across contacts
via ESPE

(only when Ug = 24 VDC);

Order no. 777301, 787301)

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com



Relays for functional safety PILZ

Safety relays PNOZ X

PNOZ X2.8P

E-STOP wiring, safety gate E-STOP wiring, safety gate (dual-
Start circuit (single-channel) channel)
Automatic start ro T S12 ¢ T S_1; _

i | : i

: ' ' |

, I

I S84 ¢ l S34

Manual start F-————————= T 83 | S3
S12 — S12 ’T’

Feedback loop Automatic start Manual start

Contacts from external contactors || S12 m =TT - s ;2— - '|' sS3
K5 K6
S34 I K5 K6
S34 O\r\_rl

|

|

|

: 13 (23,33) 0—————L1
! K5

I
I
I
I (57
14 (24,34) —N || 13 (23, 33) ks
—————————— K6 L 14 (24 ,34) — N
""""" K6
Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T switch operated
&]: Gate open
@: Gate closed
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09

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



Relays for functional safety

PILZ

Safety relays PNOZ X

PNOZ X2.8P

Dimensions in mm

* with spring-loaded terminals

0000
0000
J 22,5
<«——— 94 (3.70"——» 0.88")
«———* 101 (3.98") —>
Technical details
Order no. 777301 - 777302
See below for more order numbers
General 777301 777302
CCC, CE, I§AC (Eurasian), CCC, CE, I_E_AC (Eurasian),
Approvals KOSHA, TUV, cULus Listed KOSHA, TUV, cULus Listed
Electrical data 777301 777302
Supply voltage
Voltage 24V 24-240V
Kind AC/DC AC/DC
Voltage tolerance 15 %/+10 % “15 %/+10 %
Output of external power supply
(AC) 5,5 VA 4,5 VA
Output of external power supply
(DC) 25wW 2w
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A -
Pulse duration, A1 3,3ms -
Inputs 777301 777302
Number 2 2
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PNOZ X2.8P
Inputs 777301 777302
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 30 mA 25 mA
Start circuit DC 40 mA 50 mA
Feedback loop DC 40 mA 50 mA
Min. input resistance at power-on 88 Ohm 209 Ohm
Max. overall cable resistance RI-
max
Single-channel at UB DC 30 Ohm 45 Ohm
Single-channel at UB AC 100 Ohm 45 Ohm
Dual-channel without detection
of shorts across contacts at UB
DC 50 Ohm 80 Ohm
Dual-channel without detection
of shorts across contacts at UB
AC 100 Ohm 80 Ohm
Dual-channel with detection of
shorts across contacts at UB DC 15 Ohm 15 Ohm
Dual-channel with detection of
shorts across contacts at UB AC 15 Ohm 15 Ohm
Relay outputs 777301 777302
Number of output contacts
Safety contacts (N/O), instant-
aneous 3 3
Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1 kA 1 kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
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Relay outputs 777301 777302
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category of auxiliary con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category in accordance
with UL
Voltage 240 V AC G.U. (same polarity) 250 V AC G.U. (same polarity)
With current 6A 6A
Voltage 24VDCG.P. 24VDCG.P.
With current 6 A 6 A
Pilot Duty R300 B300, R300
External contact fuse protection,
safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 260 A%s 66 A%s
Blow-out fuse, quick 10A 6A
Blow-out fuse, slow 6A 4A
Blow-out fuse, gG 6A 6A
Circuit breaker 24V AC/DC,
characteristic B/C 6A 4 A
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Relay outputs 777301 777302

External contact fuse protection,

auxiliary contacts
Max. melting integral 160 A%s 66 A%s
Blow-out fuse, quick 10 A 6 A
Blow-out fuse, slow 6A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24 V AC/DC,
characteristic B/C 6A 4 A

Contact material

AgCuNi + 0,2 ym Au

AgCuNi + 0,2 ym Au

Conventional thermal current
while loading several contacts

777301

777302

Ith per contact at UB AC;
AC1:240V,DC1:24 V

Conv. therm. current with 1 con-

tact 6 A 6 A
Conv. therm. current with 2 con-
tacts 4A 6 A
Conv. therm. current with 3 con-
tacts 3,5A 45A
Ith per contact at UB DC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6 A 6 A
Conv. therm. current with 2 con-
tacts 6 A 6A
Conv. therm. current with 3 con-
tacts 5A 45 A
Times 777301 777302
Switch-on delay
With automatic start typ. 250 ms 340 ms
With automatic start max. 450 ms 400 ms
With automatic start after power
on typ. 250 ms 600 ms
With automatic start after power
on max. 450 ms 800 ms
With manual start typ. 125 ms 180 ms
With manual start max. 450 ms 400 ms
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Times 777301 777302
Delay-on de-energisation

With E-STOP typ. 15 ms 10 ms

With E-STOP max. 30 ms 20 ms

With power failure typ. 60 ms -

With power failure max. 100 ms -

With power failure typ. UB 240 V — 1100 ms

With power failure max. UB 240

Vv - 1500 ms

With power failure typ. UB 24V — 180 ms

With power failure max. UB 24 V — 230 ms
Recovery time at max. switching
frequency 1/s

After E-STOP 50 ms 50 ms

After power failure 200 ms 1500 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « 0
Environmental data 777301 777302
Climatic suitability EN 60068-2-78 EN 60068-2-78
Ambient temperature

Temperature range -35-55°C 10 -55°C
Storage temperature

Temperature range -40 -85 °C -40 -85 °C
Climatic suitability

Humidity 93 % r.h.at40 °C 93 % r.h.at40°C
Condensation during operation Not permitted Not permitted
EMC EN 60947-5-1, EN 61000-6-2, EN EN 60947-5-1, EN 61000-6-2, EN

61000-6-4, EN 61326-3-1 61000-6-4, EN 61326-3-1

Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6

Frequency 10 - 55 Hz 10 - 55 Hz

Amplitude 0,35 mm 0,35 mm
Airgap creepage

In accordance with the standard EN 60947-1 EN 60947-1

Overvoltage category mrsnu m/n

Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
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Environmental data 777301 777302
Protection type

Mounting area (e.g. control cab-

inet) IP54 IP54

Housing 1P40 IP40

Terminals 1P20 IP20
Mechanical data 777301 777302
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
Material

Bottom PPO UL 94 VO PPO UL 94 VO

Front ABS UL 94 VO ABS UL 94 VO

Top PPO UL 94 VO PPO UL 94 V0
Connection type Screw terminal Screw terminal
Mounting type plug-in plug-in

Conductor cross section with screw
terminals

1 core flexible

2 core with the same cross sec-
tion, flexible with crimp connect-
ors, no plastic sleeve

2 core with the same cross sec-
tion, flexible without crimp con-
nectors or with TWIN crimp con-

0,25 - 2,5 mm?, 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

0,25 - 2,5 mm?, 24 - 12 AWG

0,25 -1 mm?, 24 - 16 AWG

nectors 0,2-1,5mm? 24 - 16 AWG 0,2-1,5mm? 24 - 16 AWG
Torque setting with screw terminals 0,5 Nm 0,5Nm
Dimensions

Height 94 mm 94 mm

Width 22,5 mm 22,5 mm

Depth 121 mm 121 mm
Weight 190 g 210¢g

Where standards are undated, the 2014-07 latest editions shall apply.
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Order no. 787301 — 787302

General 787301 787302
CCC, CE, I_E_AC (Eurasian), CCC, CE, I_E_AC (Eurasian),
Approvals KOSHA, TUV, cULus Listed KOSHA, TUV, cULus Listed
Electrical data 787301 787302
Supply voltage
Voltage 24V 24 -240V
Kind AC/DC AC/DC
Voltage tolerance 15 %/+10 % -15 %/+10 %
Output of external power supply
(AC) 5,5 VA 4,5 VA
Output of external power supply
(DC) 25wW 2W
Frequency range AC 50 - 60 Hz 50 - 60 Hz
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A -
Pulse duration, A1 3,3ms -
Inputs 787301 787302
Number 2 2
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V
Current at
Input circuit DC 30 mA 25 mA
Start circuit DC 40 mA 50 mA
Feedback loop DC 40 mA 50 mA
Min. input resistance at power-on 88 Ohm 209 Ohm
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Inputs 787301 787302
Max. overall cable resistance RI-
max
Single-channel at UB DC 30 Ohm 45 Ohm
Single-channel at UB AC 100 Ohm 45 Ohm
Dual-channel without detection
of shorts across contacts at UB
DC 50 Ohm 80 Ohm
Dual-channel without detection
of shorts across contacts at UB
AC 100 Ohm 80 Ohm
Dual-channel with detection of
shorts across contacts at UB DC 15 Ohm 15 Ohm
Dual-channel with detection of
shorts across contacts at UB AC 15 Ohm 15 Ohm
Relay outputs 787301 787302
Number of output contacts
Safety contacts (N/O), instant-
aneous 3 3
Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1 kA 1 kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 150 W 150 W
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 150 W 150 W
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PNOZ X2.8P
Relay outputs 787301 787302
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Utilisation category of safety con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category of auxiliary con-
tacts
AC15 at 230V 230V
Max. current 5A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 5A 4 A
Utilisation category in accordance
with UL
Voltage 240 V AC G.U. (same polarity) 250 V AC G.U. (same polarity)
With current 6 A 6 A
Voltage 24VDCG.P. 24VDCG.P.
With current 6A 6A
Pilot Duty R300 B300, R300

External contact fuse protection,
safety contacts

In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 260 A%s 66 A%s
Blow-out fuse, quick 10 A 6A

Blow-out fuse, slow 6A 4 A

Blow-out fuse, gG 6A 6A

Circuit breaker 24V AC/DC,

characteristic B/C 6A 4 A

External contact fuse protection,
auxiliary contacts

Max. melting integral 160 A%s 66 A%s
Blow-out fuse, quick 10A 6A
Blow-out fuse, slow 6A 4A
Blow-out fuse, gG 6A 6 A
Circuit breaker 24 V AC/DC,
characteristic B/C 6A 4 A
Contact material AgCuNi + 0,2 pym Au AgCuNi + 0,2 ym Au
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Conventional thermal current 787301 787302
while loading several contacts
Ith per contact at UB AC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6 A 6 A
Conv. therm. current with 2 con-
tacts 4 A 6 A
Conv. therm. current with 3 con-
tacts 3,5A 45A
Ith per contact at UB DC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6 A 6 A
Conv. therm. current with 2 con-
tacts 6 A 6 A
Conv. therm. current with 3 con-
tacts 5A 4,5 A
Times 787301 787302
Switch-on delay
With automatic start typ. 250 ms 340 ms
With automatic start max. 450 ms 400 ms
With automatic start after power
on typ. 250 ms 600 ms
With automatic start after power
on max. 450 ms 800 ms
With manual start typ. 125 ms 180 ms
With manual start max. 450 ms 400 ms
Delay-on de-energisation
With E-STOP typ. 15 ms 10 ms
With E-STOP max. 30 ms 20 ms
With power failure typ. 60 ms -
With power failure max. 100 ms -
With power failure typ. UB 240 V — 1100 ms
With power failure max. UB 240
\% - 1500 ms
With power failure typ. UB 24V — 180 ms
With power failure max. UB 24 V — 230 ms
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 200 ms 1500 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms

Simultaneity, channel 1 and 2 max. «
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787301
EN 60068-2-78

787302
EN 60068-2-78

Environmental data

Climatic suitability
Ambient temperature

Temperature range -35-55°C -10 -55°C
Storage temperature
Temperature range -40 -85 °C -40 -85 °C

Climatic suitability

Humidity 93 % r. h. at 40 °C 93 % r. h. at 40 °C
Condensation during operation Not permitted Not permitted
EMC EN 60947-5-1, EN 61000-6-2, EN EN 60947-5-1, EN 61000-6-2, EN

61000-6-4, EN 61326-3-1 61000-6-4, EN 61326-3-1

Vibration

In accordance with the standard EN 60068-2-6 EN 60068-2-6

Frequency 10 - 55 Hz 10 - 55 Hz

Amplitude 0,35 mm 0,35 mm
Airgap creepage

In accordance with the standard EN 60947-1 EN 60947-1

Overvoltage category mrsnu m/nu

Pollution degree 2 2

Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 787301 787302
Mounting position Any Any

Mechanical life

10,000,000 cycles

10,000,000 cycles

Material

Bottom PPO UL 94 VO PPO UL 94 VO

Front ABS UL 94 V0 ABS UL 94 V0

Top PPO UL 94 VO PPO UL 94 V0
Connection type Cage clamp terminal Cage clamp terminal
Mounting type plug-in plug-in

Conductor cross section with
spring-loaded terminals: Flexible
with/without crimp connector

0,2 -1,5 mm?, 24 - 16 AWG

0,2 -1,5 mm?, 24 - 16 AWG

Spring-loaded terminals: Terminal

points per connection 2 2
Stripping length with spring-loaded
terminals 8 mm 8 mm
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PNOZ X2.8P
Mechanical data 787301 787302
Dimensions
Height 101 mm 101 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 190 g 210 g

Where standards are undated, the 2014-07 latest editions shall apply.

Safety characteristic data

Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO

2015 2015 2015
PL Category Tw [year]
- PLe Cat. 4 SILCL 3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.
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Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must

be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-
gible.

Unit types with UB 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777301, 787301
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Fig.: Service life graphs at 24 V DC and 230 V AC
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Fig.: Service life graphs at 110 V DC
Example

Inductive load: 0.2 A

Utilisation category: AC15

Contact service life: 2 000 000 cycles

Provided the application to be implemented requires fewer than 2 000 000 cycles, the PFH
value (see Technical details [ 96]) 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 DC con-
tactors, use flywheel diodes for spark suppression.
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Unit types with UB 24-240 VAC/DC
Ug: 24 — 240 VAC/DC; Order no. 777302, 787302
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Fig.: Service life graphs at 24 V DC and 230 V AC
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Example

Inductive load: 0.

2A

Utilisation category: AC15

Contact service life: 1 000 000 cycles

Provided the application to be implemented requires fewer than 1 000 000 cycles, the PFH
value (see Technical details [@ 96]) can be used in the calculation.

To increase the service life, sufficient spark suppression must be provided on all relay con-
tacts. With capacitive loads, any power surges that occur must be noted. With DC contact-

ors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOZ X2.8P 24 VAC/DC Screw terminals 777 301

PNOZzZ X2.8P C 24 VAC/DC Spring-loaded terminals 787 301

PNOZ X2.8P 24 -240 V AC/DC Screw terminals 777 302

PNOZz X2.8P C 24 - 240 V AC/DC Spring-loaded terminals 787 302
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
— 1 auxiliary contact (N/C), instantaneous
Connection options for:
— E-STOP pushbuttons
— Safety gate limit switches
— Start button
— Light guards and safety switches
LED display for:
— Supply voltage
— Switch status of the safety contacts
Plug-in connection terminals (either spring-loaded terminal or screw terminal)

See order reference for unit types
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Block diagram/terminal configuration

*
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*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category )

Function Description

The safety relay PNOZ X2.9P provides a safety-oriented interruption of a safety circuit.
When supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation
when the start circuit S12-S34 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):
— The LEDs "CH.1" and "CH.2" are lit.

— Safety contacts 13-14, 23-24 and 33-34 are closed, auxiliary contact 41-42 is open.
The unit is active.

Input circuit is opened (e.g. E-STOP pushbutton operated):
— The LEDs "CH.1" and "CH.2" go out.

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly, auxiliary contact
41-42 is closed.

Operating modes

Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation without detection of shorts across contacts: Redundant input
circuit, detects PNOZ X2.9P

— earth faults in the start and input circuit,

— short circuits in the input circuit.
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Automatic start: Unit is active once the input circuit has been closed.

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

Monitored start: Unit is active once the input circuit is closed and once the start circuit is
closed after the waiting period has elapsed (see Technical details [ 118]).

Increase in the number of available contacts by connecting contact expander modules

or external contactors/relays.

Timing diagram

[1] .12 3]
POWER
Start [ ] [ 1 [ ] [ ]
input 1 N I N I N I ) I
ouputsae [1] [1] 8 T B 1
oupuan ][] ] o I O s Y ey R
t ot b to it it it ta s oty to
Cts ! s ! ts !
Legend
Power: Supply voltage
Start: Start circuit
Input: Input circuit
Output safe: Safety contacts
Output aux: Auxiliary contact
[1]: Automatic start
[2]: Manual start
[3]: Monitored start
a: Input circuit closes before start circuit
b: Start circuit closes before input circuit
t,: Switch-on delay
t,: Delay-on de-energisation
t;: Recovery time
t,: Waiting period with a monitored start
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Installation
The unit should be installed in a control cabinet with a protection type of at least IP54.
Use the notch on the rear of the unit to attach it to a DIN rail.

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

Wiring
Please note:
Information given in the "Technical details [ 118]" 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 should not be used for safety circuits!

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [L-] 118]).

Calculation of the max. cable length I, in the input circuit:
| R
max = "R/ km

Imax

Rimax = Mmax. overall cable resistance (see Technical details [ 118])
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.

Do not switch low currents using contacts that have been used previously with high cur-
rents.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

The power supply must comply with the regulations for extra low voltages with protect-
ive electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Preparing for operation

without detection of shorts across
contacts

Supply voltage AC DC
T
| AMQ——— L+
! I
' I
: I
I A2Q———— L-
e a
Input circuit Single-channel Dual-channel
E-STOP [m———————— - S1 [mm———————- - S
without detection of shorts across |1 S11 : S11
contacts : s12 : |
| S52 , s12
' ' ! 52—
L b=
Safety gate A fr

Light guard or safety switch, de-
tection of shorts across contacts
via ESPE
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E-STOP wiring (single-channel) |E-STOP wiring (dual-channel),
Start circuit safety gate (single-channel) safety gate (dual-channel)
; r——————"~"——3 r—————"——"~"—3
Automatic start | S12 | s12
' | | |
l ! I !
I ' I '
| S34 ! S34
Manual start F—————————— S3 |- S3
1 S12 /I S12 —
! I I I
! I I I
: I : I
! s34 b——— ! s34 O0———
Monitored start mm——————— . S3 jmm————————-— - S3
1 S12 Q—L 1 S12 (?—”L
: S34 o—_| | S34 o—_|
! Y36 g] | Y36 g:l
| |
Lo Y375 Lo Ysr 4
Feedback loop Automatic start Manual start/monitored start
Contacts from external contactors |1~~~ " S12 ¢ jmm——— - - S3
| s34 Km ;KGJ : S1297 5 Ke
: | S34
| 13 (23,39 O el 13 (23,33 O——— L1
L____ 1424346 N 1a2e 89 K3 N
Ké b - K6
Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T Switch operated
&]: Gate open
@: Gate closed
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09

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



Relays for functional safety

PILZ

Safety relays PNOZ X

PNOZ X2.9P

Dimensions in mm

* with spring-loaded terminals

0000
0000
J 22,5
<«——— 94 (3.70"——» 0.88")
———* 101 (3.98") ——»|
Technical details
General 777300 787300
CCC, CE, EAC (Eurasian), TUV, CCC, CE, EAC (Eurasian), TOV,
Approvals cULus Listed cULus Listed
Electrical data 777300 787300
Supply voltage
Voltage 24V 24V
Kind DC DC
Voltage tolerance -15 %/+10 % -15 %/+10 %
Output of external power supply
(DC) 2W 2W
Residual ripple DC 160 % 160 %
Duty cycle 100 % 100 %
Max. inrush current impulse
Current pulse, A1 1,7A 1,7A
Pulse duration, A1 3,3ms 3,3 ms
Inputs 777300 787300
Number 2 2
Voltage at
Input circuit DC 24V 24V
Start circuit DC 24V 24V
Feedback loop DC 24V 24V

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany
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Inputs 777300 787300
Current at
Input circuit DC 30 mA 30 mA
Start circuit DC 60 mA 60 mA
Feedback loop DC 60 mA 60 mA
Min. input resistance at power-on 205 Ohm 205 Ohm
Max. overall cable resistance RI-
max
Single-channel at UB DC 50 Ohm 50 Ohm
Dual-channel without detection
of shorts across contacts at UB
DC 80 Ohm 80 Ohm
Relay outputs 777300 787300
Number of output contacts
Safety contacts (N/O), instant-
aneous 3 3
Auxiliary contacts (N/C) 1 1
Max. short circuit current IK 1kA 1 kA
Utilisation category
In accordance with the standard EN 60947-4-1 EN 60947-4-1
Utilisation category of safety con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 150 W 150 W
Utilisation category of auxiliary con-
tacts
AC1 at 240V 240V
Min. current 0,01 A 0,01 A
Max. current 6 A 6 A
Max. power 1500 VA 1500 VA
DC1 at 24V 24V
Min. current 0,01 A 0,01 A
Max. current 6A 6A
Max. power 150 W 150 W
Utilisation category
In accordance with the standard EN 60947-5-1 EN 60947-5-1
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Relay outputs 777300 787300

Utilisation category of safety con-

tacts
AC15 at 230V 230V
Max. current 3A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 4 A 4 A

Utilisation category of auxiliary con-

tacts
AC15 at 230V 230V
Max. current 3A 3A
DC13 (6 cycles/min) at 24V 24V
Max. current 4 A 4 A

Utilisation category in accordance

with UL
Voltage 250 V AC G.U. (same polarity) 250 V AC G.U. (same polarity)
With current 6A 6A
Voltage 24V DCG.U. 24V DCG. U.
With current 6 A 6A
Pilot Duty B300, R300 B300, R300
External contact fuse protection,
safety contacts
In accordance with the standard EN 60947-5-1 EN 60947-5-1
Max. melting integral 66 A%s 66 A%s
Blow-out fuse, quick 6A 6A
Blow-out fuse, slow 4A 4A
Blow-out fuse, gG 6 A 6 A
Circuit breaker 24V AC/DC,
characteristic B/C 4A 4 A
External contact fuse protection,
auxiliary contacts
Max. melting integral 66 A%s 66 A%s
Blow-out fuse, quick 6A 6A
Blow-out fuse, slow 4 A 4 A
Blow-out fuse, gG 6A 6A
Circuit breaker 24 V AC/DC,
characteristic B/C 4A 4 A

Contact material

AgSn0O2 + 0,2 pym Au

AgSn0O2 + 0,2 ym Au
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Conventional thermal current 777300 787300
while loading several contacts
Ith per contact at UB DC;
AC1:240V,DC1:24V
Conv. therm. current with 1 con-
tact 6A 6A
Conv. therm. current with 2 con-
tacts 6A 6A
Conv. therm. current with 3 con-
tacts 45A 45A
Times 777300 787300
Switch-on delay
With automatic start typ. 200 ms 200 ms
With automatic start max. 400 ms 400 ms
With automatic start after power
on typ. 200 ms 200 ms
With automatic start after power
on max. 400 ms 400 ms
With manual start typ. 100 ms 100 ms
With manual start max. 400 ms 400 ms
With monitored start typ. 30 ms 30 ms
With monitored start max. 50 ms 50 ms
Delay-on de-energisation
With E-STOP typ. 10 ms 10 ms
With E-STOP max. 20 ms 20 ms
With power failure typ. 70 ms 70 ms
With power failure max. 120 ms 120 ms
Recovery time at max. switching
frequency 1/s
After E-STOP 50 ms 50 ms
After power failure 150 ms 150 ms
Waiting period with a monitored
start 200 ms 200 ms
Min. start pulse duration with a
monitored start 30 ms 30 ms
Supply interruption before de-ener-
gisation 20 ms 20 ms
Simultaneity, channel 1 and 2 max. « 0
Environmental data 777300 787300

Climatic suitability

EN 60068-2-78

EN 60068-2-78

Ambient temperature

Temperature range -10-55°C -10 -55°C
Storage temperature
Temperature range -40 -85 °C -40 -85 °C
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Environmental data 777300 787300
Climatic suitability
Humidity 93 % r.h.at40 °C 93 % r.h.at40°C
Condensation during operation Not permitted Not permitted
EMC EN 60947-5-1, EN 61000-6-2, EN EN 60947-5-1, EN 61000-6-2, EN
61326-3-1 61326-3-1
Vibration
In accordance with the standard EN 60068-2-6 EN 60068-2-6
Frequency 10 - 55 Hz 10 - 55 Hz
Amplitude 0,35 mm 0,35 mm
Airgap creepage
In accordance with the standard EN 60947-1 EN 60947-1
Overvoltage category WA m/n
Pollution degree 2 2
Rated insulation voltage 250V 250V
Rated impulse withstand voltage 4 kV 4 kV
Protection type
Mounting area (e.g. control cab-
inet) IP54 IP54
Housing 1P40 1P40
Terminals 1P20 1P20
Mechanical data 777300 787300
Mounting position Any Any
Mechanical life 10,000,000 cycles 10,000,000 cycles
Material
Bottom PPO UL 94 VO PPO UL 94 VO
Front ABS UL 94 VO ABS UL 94 V0
Top PPO UL 94 VO PPO UL 94 V0
Connection type Screw terminal Cage clamp terminal
Mounting type plug-in plug-in
Conductor cross section with screw
terminals
1 core flexible 0,25 -2,5 mm?, 24 - 12 AWG -

2 core with the same cross sec-
tion, flexible with crimp connect-
ors, no plastic sleeve 0,25 -1 mm?, 24 - 16 AWG -

2 core with the same cross sec-

tion, flexible without crimp con-

nectors or with TWIN crimp con-

nectors 0,2-1,5mm? 24 -16 AWG —

Torque setting with screw terminals 0,5 Nm -

Conductor cross section with
spring-loaded terminals: Flexible
with/without crimp connector - 0,2-1,5mm? 24 - 16 AWG

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Mechanical data 777300 787300
Spring-loaded terminals: Terminal
points per connection - 2
Stripping length with spring-loaded
terminals — 8 mm
Dimensions
Height 94 mm 101 mm
Width 22,5 mm 22,5 mm
Depth 121 mm 121 mm
Weight 180 g 180 g

Where standards are undated, the 2014-07 latest editions shall apply.

Safety characteristic data

Operating EN ISO EN ISO EN 62061 EN 62061 IEC 61511 IEC 61511 ENISO

Mode 13849-1: 138491 gy oL PEH,[/h] SIL . 13849-1:
2015 2015 2015
PL Category Tw [year]
- PLe Cat. 4 SILCL 3 2,31E-09 SIL 3 2,03E-06 20

All the units used within a safety function must be considered when calculating the safety
characteristic data.

Supplementary data

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 value as well as the failure rates of the other components.

Service life graph

The service life graphs indicate the number of cycles from which failures due to wear must
be expected. The wear is mainly caused by the electrical load; the mechanical load is negli-
gible.
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10000 ‘
5000 -5
N
N
N \\ h
1000\ N \‘
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S 500 ~ ~DC1: 24V
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o q AC1: 230V
S 100 \\‘\\‘ L
— AC15: 230V
50 ~.
‘ DC13: 24V
10
0,1 0,5 1 2 3 4 5678910

Switching current (A)

Fig.: Service life graphs at 24 VDC and 230 VAC
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Fig.: Service life graphs at 110 VDC
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Example

Inductive load: 0.2 A

Utilisation category: AC15
Contact service life: 1 000 000 cycles

Provided the application to be implemented requires fewer than 1 000 000 cycles, the PFH

value (see Technical details [@ 118]) can be used in the calculation.

To increase the service life, sufficient spark suppression must be provided on all relay con-
tacts. With capacitive loads, any power surges that occur must be noted. With DC contact-
ors, use flywheel diodes for spark suppression.

Order reference

Product type Features Connection type Order no.

PNOZ X2.9P 24 VDC Screw terminals 777 300

PNOZ X29P C |24 VDC Spring-loaded terminals 787 300
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Unit features
Positive-guided relay outputs:
— 3 safety contacts (N/O), instantaneous
— 1 auxiliary contact (N/C), instantaneous
1 semiconductor output

Connection options for:
E-STOP pushbuttons

Safety gate limit switches
Start button

Light guards and safety switches

LED display for:

— Supply voltage

— Switch status of the safety contacts

Semiconductor output signals:

— Switch state of the safety contacts

Plug-in connection terminals (either spring-loaded terminal or screw terminal)
See order reference for unit types

Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Block diagram/terminal configuration

Type: 24 VAC/DC
Ug: 24 VAC/DC; Order no. 777310, 787310

A1 A2 S11 S12 821 S22 S31 S32 S13 S14 S33 S34 1 13 23 33 #1

M I T T T T

|
_ A S31S32 13 23 33 41]
— L_P3 |

[S11 512 S13 S14 S21 S22 33 S34]

| '
I o

! Input | Input | Input | Start | Start | I | pllz
| - K1 :\ V. : | | PnOZxaP 133 o341
. . POWER
=t ; i
! power : : | o \_1:]2:\34 42
| AR | ]
H | |
! 0V 24V I I |
| B! ' 1R
— . R o F S 1 5. 0-0-0—-—1L. P4 1

Y30 Y31 Y32 | 14 24 34 42 | [[A2 Y30 vaiva2 14 24 34 42]

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category lll), Protective separation (overvoltage category )

Type: 24-240 VAC/DC
Ug: 24-240 VAC/DC; Order no. 777313, 787313

* *
r——=—-—-- T P e == ==
| A1 A2 | S11 S12 S21 S22 S31 S32 S13 S14 S33 S34 | 13 23 33 41 | — ]
||_T_?_'_?_?__?__T_?_T_T_T_?_?_I_O_O_O_o__|_l [a1 L s31 I832|9313|23 33 41
= 7 : : 1 |[s11°512 513 514 521 S22 533 534]
= / -
: ! / Input | Input | Input | Start | Start I | | DI|Z
| | L7 = Y 1 W W | | Pnozxep 1333
: ! | : : POWER
= | ] e TH)
| Power | : | CH.2 \“xj‘\
. | ' 14124134142
| K2/ 1
| I 1 |
! 0V 24V | I .
| |
|—-J)———i—J)—J>—_______l_o.o_.o_ _L| P4
+ Y30 Y31 Y32 | 14 24 34 42 | ([A2 Y30 V31 V32 14 24 34 42]

*Insulation between the non-marked area and the relay contacts: Basic insulation (over-
voltage category Ill), Protective separation (overvoltage category Il)
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Function Description

The safety relay PNOZ X3P provides a safety-oriented interruption of a safety circuit. When
supply voltage is supplied the "POWER" LED is lit. The unit is ready for operation when the
start circuit S13-S14 is closed.

Input circuit is closed (e.g. E-STOP pushbutton not operated):

— Safety contacts 13-14, 23-24 and 33-34 are closed, auxiliary contact 41-42 is open.
The unit is active.

— The LEDs "CH.1" and "CH.2" are lit.
— A high signal is present at the semiconductor output switch state Y32.
Input circuit is opened (e.g. E-STOP pushbutton operated):

— Safety contacts 13-14, 23-24 and 33-34 are opened redundantly, auxiliary contact
41-42 is closed.

— The LEDs "CH.1" and "CH.2" go out.

— Alow signal is present at the semiconductor output switch state Y32.

Operating modes
Single-channel operation: No redundancy in the input circuit, earth faults in the start
and input circuit are detected.

Dual-channel operation with detection of shorts across contacts: Redundant input cir-
cuit, PNOZ X3P detects

— earth faults in the start and input circuit,

— short circuits in the input circuit,

— shorts across contacts in the input circuit.

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

Monitored start: Unit is active once the input circuit is closed and once the start circuit is
closed after the waiting period has elapsed (see Technical details [ 133)).

Increase in the number of available contacts by connecting contact expander modules
or external contactors/relays.
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Timing diagram

POWER
Start

Input
Output safe

Output aux.

Out semi OUT

]

' 1

v B T

]

W o
P s !

Legend

Power: Supply voltage

Start: Start circuit

Input: Input circuit

Output safe: Safety contacts

Output aux: Auxiliary contact

Out semi OUT: Semiconductor output switch state

[1]: Automatic start
[2]: Monitored start
t,: Switch-on delay

t,: Delay-on de-energisation

t;: Recovery time

t,; Waiting period with a monitored start

Installation

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

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

Ensure the unit is mounted securely on a vertical DIN rail (35 mm) by using a fixing ele-
ment (e.g. retaining bracket or an end angle).
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Wiring

Please note:

Information given in the "Technical details [ 133]" 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 should not be used for safety circuits!

Do not connect undesignated terminals.

Delivery status of units with screw terminals: Link between S11-S12 (dual-channel input
circuit)

To prevent contact welding, a fuse should be connected before the output contacts (see
Technical details [ 133]).

Calculation of the max. cable length |, in the input circuit:

_ leax
maXT R,/ km

Rimax = Mmax. overall cable resistance (see Technical details [ 133])

R,/ km = cable resistance/km

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

Do not switch low currents using contacts that have been used previously with high cur-
rents.

Sufficient fuse protection must be provided on all output contacts with capacitive and in-
ductive loads.

When connecting magnetically operated, reed proximity switches, ensure that the max.
peak inrush current (on the input circuit) does not overload the proximity switch.

On 24 VAC/DC units:
The power supply must comply with the regulations for extra low voltages with safe
electrical separation (SELV, PELV) in accordance with VDE 0100, Part 410.

Ensure the wiring and EMC requirements of IEC 60204-1 are met.

Important for detection of shorts across contacts:

As this function for detecting shorts across contacts is not failsafe, it is tested by Pilz during
the final control check. If there is a danger of exceeding the cable length, we recommend
the following test once the unit is installed:

1.

Unit ready for operation (output contacts closed)

2. Short circuit the test terminals S22, S32 for detecting shorts across the inputs.
3. The unit's fuse must be triggered and the output contacts must open. Cable lengths in
the scale of the maximum length can delay the fuse triggering for up to 2 minutes.
4. Reset the fuse: Remove the short circuit and switch off the supply voltage for approx. 1
minute.
Pilz GmbH & Co. KG, Felix-Wankel-StralRe 2, 73760 Ostfildern, Germany 2016-09
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Preparing for operation

without detection of shorts
across contacts

Supply voltage 24 VAC/DC 24 -240V AC/DC
r—————=————7 r———=====--7
: A1l ¢7 L1/L+ |1 A1l ¢——— L1/L+
i : : A2 0——— NIL-
: b | '
o ______h¢ ol + FE
Input circuit
E-STOP

E-STOP
with detection of shorts across
contacts

Safety gate
without detection of shorts
across contacts

Safety gate
with detection of shorts across
contacts

Light guard or safety switch, de-
tection of shorts across contacts
via ESPE

(only for units with Ug = 24 VDC)
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E-STOP wiring
Safety gate without start-up
Start circuit test Safety gate with start-up test
Automatic start r S33 ?P @ @
I >
| $34 .
I | et > I
S13 1
I ! |t !
! S14 g:l d) S33 I ! :‘[
a 1811 S2
$s34 S13 o\'—)’—l
: S14 é
Monitored start | o ______ S3
| al
I S33 (ID—’T’
| s34 o—_|
| $130
I
I $140
Feedback loop Automatic start Monitored start
Contacts from external contactors ||~~~ " ¢ S13 ¢
I E K5 K6 | ——————————
1 S14 :- S33 ¢—/’L S3
| 13 (23,39 O—————L1| | s34 O~ PKSJ
| 14 (24, 34) KS N | |
L______-2-°™° | 13(23,33)0—K5 L1
K6 ! 14 (24 ,34) — N
“““““ B K6
Semiconductor output
L Y31 O——— 24V DC
| Y32 SPS Input
i ql)— npu
I Yo o——ov
Legend
S1/S2: E-STOP/safety gate switch
S3: Reset button
T switch operated
&L Gate open
@: Gate closed
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Relays for functional safety

PILZ

Safety relays PNOZ X

PNOZ X3P

Dimensions in mm

* With spring-loaded terminals

OO00000a
.l OO000000
: =
<+———94 (3.70")—— 52
«———* 101 (3.98") ——» #(1_4757,,)»
Technical details
Order no. 777310 — 777313
See below for more order numbers
General 777310 777313
CCC, CE, I§AC (Eurasian), CCC, CE, Ij:_AC (Eurasian),
Approvals KOSHA, TUV, cULus Listed KOSHA, TUV, cULus Listed
Electrical data 777310 777313
Supply voltage
Voltage 24V 24-240V
Kind AC/DC AC/DC
Voltage tolerance 15 %/+10 % -15 %/+10 %
Output of external power supply
(AC) 5 VA 5 VA
Output of external power supply
(D