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Abbreviations

PMC Pilz Motion Control

PNOZ Pilz E-STOP Positive-Guided (DE: Pilz NOT-AUS-Zwangsgefihrt)

PRG Program

STO  Safe Torque Off

RTO Ready To Operate) (DE: BTB - Betriebsbereit)

FW Firmware

PDrive Setup software for setting parameters and configuring servo amplifiers of the
PMCtendo DD4/5, PMCprimo Drive 2/3 and PMCprotego D series.
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1. Useful documentation

Reading the documentation listed below is necessary for understanding this application note.

The availability of the indicated tools and safe handling are also presupposed with the user.

1.1. Documentation from Pilz GmbH & Co. KG

No. Description

Item No.

1 Pilz international homepage, download section www pilz com
2 Operating Manual PNOZ mmOp 1001274-EN-xx
3 Operating Manual PMCprotego D.48, PMCprotego D.72 1001735-EN-xx
4 Operating Manual PMCtendo AC 21 706-EN-xx
5 User Manual Motion Control Tools 21 468-EN-xx
6

1.2. Documentation from other sources of information
No. Description Item No.

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

2.1. Pilz products

No. Description Order number Version Number
1 PNOZ mmOp 772 000 - 1

2 PMC protego D.48/000/0 8176425 (from FW 5.24) | 1

3 Cable Power DD4wire>ACPLUG15:L=XXQ10BrS 8176329 - 0,5m

4 Cable Hiperface DD4plug>ACplug:L=xx 0802932 - 0,5m

5 PNOZmulti Configurator - V8.0.1 build 8 1

6 PMCtools - V3.3 1

2.2. Hardware-configuration

A0 1213 12 1516 17
1B TN H2H3 4 S

TOT1 T2 T3 00 04 02 03
HENTHE HIALAZ B 299

Configured Hardware

Madule Marme Wersion

| 2 0| Base Unit Mini PNOZ mm0p m

Fig. 1: Hardware configuration

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 6/19
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3. Application Task

3.1. Description

Servo amplifier with
5TO-function

Zenis

gs

External
safety control

il

EERisnise

i
eEaRebdDnbBL

b 2-channel feedback
STOM-Status
STO2-Status

™ 2-channel shutdown path
STO1-Enable
STO2-Enable

=
ARG

Activate and test of the
STOfunction

Fig. 2: Application composition

With the PMCprotego D (D.48/D.72), the highest safety level (PLe / SIL3) can also be achieved
for the STO function without an additional safety card (PMCprotego S1) if the shutdown paths of
the PMCprotego D are tested by an external device (e.g. safety control) — referred to as “STO
Feedback Loop Test” in the following.

This Application Note shows in principle the procedure for such a test.
The feedback signals of the PMCprotego D (D.48/D.72) necessary for this test are available on

this as outputs.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 7119
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3.1.1. Safe pulse disabler of servo amplifier

The safe pulse disabler of the servo amplifier consists of two shutdown paths that can,
independently of each other, switch off the power supply to the motor using the inputs
'STO1-ENABLE' and 'STO2-ENABLE'. As a cyclical test of the pulse disabler during operation is
inadvisable for availability reasons, a function test of the shutdown paths must be performed at
least before the release of the drive, once the PMCprotego D has run up and, in addition, every
8 hours (see section 3.1.8 PMC safety assessment).

The control of the pulse disabler can be made via a block in the PNOZmulti Mini (e.g.
emergency stop, safety gate or light curtain); for that the enable signal of the block is to be
linked to the result of the STO feedback loop test for this purpose.

PNOZmmOp PMCprotego D
Test

Standard —
Controll

Cae sTO
Feedbackloop
_ Test OK

STO -Test
L= Requirement
(BTBIRTO)

STO
Feedbackloop
Test

STO1 Status

S§T02 status

FE

o
[[s]

5TO1 - Enable

Test OK

5TO2 - Enable |
- -
.o . & H
° ks FS Progr. Enable
, -

Fig. 3: Overview control safe pulse disabler

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 8/19
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3.1.2. Testing the safe pulse disabler

When testing the safe pulse disabler, the two shutdown paths STO1-ENABLE and
STO2-ENABLE are switched off independently of each other, and the relevant switching state of
the pulse disabler checked using the read-back signals 'STO1-STATUS' respectively
‘STO2-STATUS'.

The read-back signal 'STO1-STATUS’ respectively ‘STO2-STATUS’ is available on the
PMCprotego D (48A, 72A) in each case as output.

This enables the function of the safe pulse disabler to be tested from an external safety control
and the drive safely operated if the highest safety level is to be achieved.

Testing the safe pulse disabler is done:
» at run up of the system (PNOZmulti Mini and PMCprotego D).
» on restart after a protection device has been triggered.
» after a periodic triggering (8-hour interval) by the operator
(see 3.1.8 Safety assessments — PMC safety assessment).
The test sequence is started by the BTB/RTO contacts of the PMCprotego D; this ensures that
the test is always carried out when the PMCprotego D changes over into the operational
readiness state (BTB or RTO).
This is the case after a restart or fault reset of the PMCprotego D.

If the test is successfully completed, an output on the PNOZmulti Mini is also set (“STO
feedback loop test OK”) which the user can employ for enabling the start of his sequence
control system.

If the test is requested during operation of the inverter, it should first be ensured that the enable

input and then the STO inputs of the PMCprotego D are switched off. If not, a fault F27 is
triggered that has to be reset before the PMCprotego D can be restarted.

3.1.3. Circuitry and parameterisation

Safety control PMCprotego D.48 2D.72
X3A
1
Enable
X3
DIGITAL OUT T
STO1-Enable

5 STO2-Enable

DIGITAL IN S STO1-Status
STO2-Status
Fig. 4: Circuitry of PMCprotego D
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 9/19
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3.1.4. Signal table

pilz

STO1-ENABLE

STO2-ENABLE

STO1-STATUS

STO2-STATUS

0

0

1

1

|| =

oo =

3.1.5. Timing diagram

Note

When evaluating the output signals STO1-STATUS and STO2-STATUS, please note the delay

time td = 47 ms.

=

T
1

STO1-ENABLE | P75
X4iT

&TO2
[ ]

7

-

00000

777

= 2

STO1-5TATUS
K48

T

J0

= 2

STO2-5TATUS
X456

=

e - ———

tyg =47 ms

tg =47 ms

7

Fig. 5: Timing diagram

» STO1-ENABLE: Digital input, 1st shutdown route for shutting down the pulse disabler safely

» STO2-ENABLE: Digital input, 2nd shutdown route for shutting down the pulse disabler safely
> STO1-STATUS: Digital output, switch status STO1
> STO2-STATUS: Digital output, switch status STO2
) td: Delay time between 1/0 pulse edge of STO1-ENABLE/STO2-ENABLE and 1/0 pulse edge of output STO1-

STATUS/ STO2-STATUS

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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3.1.6. STO feedback loop test sequence

This STO feedback loop test has to be integrated by the user into his PNOZmulti Mini project.
The test result in this must be connected by the user, e.g. with the enable signal of the
emergency stop used or the safety gate block, and so control the inputs STO1-ENABLE or
STO2-ENABLE of the PMCprotego D.

The user has to ensure that an enabling of the PMCprotego D can only take place when the test
sequence has been successfully completed.

Generally, the user shall ensure that the STO feedback loop test is carried out in the PNOZmulti
Mini at the times given in sub-section 3.1.2.

For the control of the STO’s the function block ‘safety valves’ in the PNOZmulti can be used.
This permits a monitoring of the feedback loop signal in the switched on condition.

& Safety valve X
E Safety valve

| Safety valve | General | PvIS

Select valve type:

Output

& Single-Pole

Connections

Output 1: Equipment ID: |al | I/O: |00 b

Options

Continuous Feedback loop monitoring with controlled valve

Power-up monitoring TOn (range: 50 - 3000 ms) 100

Switch-off monitoring TOff (range: 50 - 3000 ms) 100
[ 0K ] [ Cancel ] [ Help

Fig. 6: Safety valve - parameterization

If it should come to a problem with one of the both monitored STO-STATUS signals (feedback
loop signals), no release of the PMCprotego D may take place respectively the release of the
STO’s must be shut off in the case of a failure.

This can take place via the fact that within the element safety valve in the tab general the
diagnosis is activated ...

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 11/19
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El Safety valve

E Safety valve
‘Safety valve | General [pvis |

Element 1D

[¥] Activate diagnostics
Select Element ID:

Equipment ID

5TO1

Enter equipment ID: | STO1

Lacation description

Enter location description: |

[ oK H Cancel ” Help ]

Fig. 7: Safety valve — diagnosis activate

... and in the tab PVIS the individual diagnostic elements are activated ...

Bl Safety valve

E Safety valve
| safety valve | Generall PVIS |
Activate PVIS
Diagnostic type: |Einfachventi| v | l Edit...
Bit Mo. Activated | Priority Scope Description
0 A Status Anlage/G...  Ventil ist nicht angesteuert.
2 d Storung Prozess Ventil ist quittierbereit.
8 d Starung Prozess Einschalten ist nicht maglich,
11 & Stdrung Prozess Beim Einschalten des Ventils
12 ¥ Stérung Prozess Beim Ausschalten des Ventils
13 i Stérung Prozess Fehler durch Ventil ader Riic
| B
[ 0K ] [ Cancel ] [ Help
Fig. 8: Safety valve — diagnostic elements activate
... and evaluated in the project.
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 12/19
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3.1.7. Inputs and outputs on PNOZmulti Mini

PNOZmulti outputs:
STO1-ENABLE
STO2-ENABLE

STO Feedbackloop Test OK
Enable

PNOZmulti inputs:

STO Test requirement (BTB/RTO)
STO1-STATUS (from PMCprotego D)
STO2-STATUS (from PMCprotego D)
Request1 STO

Request2 STO

3.1.8. Safety assessments

Input circuit safety assessment

» If the feedback loop test sequence result is negative, STO1-ENABLE and STO2-ENABLE in
PNOZmulti Mini are set to low level and so activate the safe pulse disable of the inverter!

» The enable signals of a safety block used are only passed on to the PMCprotego D
(STO1-ENABLE or STO2-ENABLE) when the feedback loop test sequence result is positive.

PMC safety assessment
The operating company must ensure that the function of the safe pulse disabler is tested, at
least every 8 hours, by triggering safety functions.

Overall application safety assessment

» The PNOZmulti Mini and the PMCprotego D must be installed in the same mounting area in
order to exclude a short circuit between 24 VDC and a safety input of the modules.

» A fault in the PNOZmulti Mini or PMCprotego D does not lead to a loss of the safety function.

3.2. Functional safety

The fault-free execution of the STO feedback loop test (functional test of the safe pulse
disabler) is the basic precondition that the safety function STO of the servo amplifier
PMCprotego D can achieve PL e and SIL3.

User-related safety functions (e.g. safety-related stop function, initiated by a safeguard) that can
be executed with this, require its own classification (calculation) of the safety level for the overall
safety chain.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 13/19
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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The classification in the specified safety level PLe and SIL3 refers to the safety
function STO of the PMCprotego D and can be reached only under the following condition:
- The function test, described in this application note, of the PMCprotego D was performed correct and passed.
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In many countries we are

represented by our subsidiaries

and sales partners.

Please refer to our homepage

for further details or contact our

headquarters.

+49 711 3409-133
pilz.gmbh@pilz.de

Pilz GmbH & Co. KG
Felix-Wankel-StraBe 2
73760 Ostfildern, Germany
Telephone: +49 711 3409-0
www.pilz.com

Telefax:
E-Mail
Internet:
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