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2 Safety Function: Zero Speed, Safe Limited Speed, Safe Direction

Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application, Installation and
Maintenance of Solid State Controls (publication SGI-1.1 available from your local
Rockwell Automation sales office or online at
http://literature.rockwellautomation.com) describes some important differences
between solid state equipment and hard-wired electromechanical devices. Because
of this difference, and also because of the wide variety of uses for solid state
equipment, all persons responsible for applying this equipment must satisfy
themselves that each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or
consequential damages resulting from the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative
purposes. Because of the many variables and requirements associated with any
particular installation, Rockwell Automation, Inc. cannot assume responsibility or
liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written
permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety
considerations.

WARNING: Identifies information about practices or
circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death,
property damage, or economic loss.

>

IMPORTANT Identifies information that is critical for successful application
and understanding of the product.

ATTENTION: Identifies information about practices or
circumstances that can lead to personal injury or death,
property damage, or economic loss. Attentions help you
identify a hazard, avoid a hazard, and recognize the
consequence.

SHOCK HAZARD: Labels may be on or inside the
equipment, for example, a drive or motor, to alert people that
dangerous voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment,
for example, a drive or motor, to alert people that surfaces
may reach dangerous temperatures.

>P B
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General Safety Information

Contact Rockwell Automation to find out more about our safety risk assessment
services.

IMPORTANT This application example is for advanced users and
assumes that you are trained and experienced in safety
system requirements.

ATTENTION: A risk assessment should be performed to
make sure all task and hazard combinations have been
identified and addressed. The risk assessment may require
additional circuitry to reduce the risk to a tolerable level.
Safety circuits must take into consideration safety distance
calculations that are not part of the scope of this document.
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Safety Function: Zero Speed, Safe Limited Speed, Safe Direction

Introduction

This Safety Function application note explains how to wire, configure, and program a
Compact GuardLogix® controller and POINT Guard I/O™ module to interface to a
PowerFlex™ 750 Safe Speed Monitor Option (-S1) module to perform Safe Speed
functions. It is important to note that the safe speed module actually performs the
Zero Speed, Safe Limited Speed, and Safe Direction safety functions described in
this application note. The GuardLogix safety controller simply requests when the
Zero Speed and Safe Limited Speed (SLS) safety functions should be performed.
For example, when the SLS keyswitch is rotated, the GuardLogix outputs wired to
the PowerFlex 755 SLS inputs are energized to request Safe Limited Speed. Note
that Safe Direction is configured in the safe speed module and is always being
monitored. The GuardLogix controller has no interaction with the Safe Direction
safety function.

The actuators for the safety functions are the Safe Torque Off (STO) channels
embedded within the safe speed module. If the PowerFlex 755 STO inputs are de-
energized, the motor controlled by the PowerFlex 755 drive will coast to a stop.

This example uses a Compact GuardLogix controller, but is applicable to any
GuardLogix controller.

This example assumes the use of two diverse incremental encoders; one 845H and
one 845T that are wired into the PowerFlex 750 Universal Feedback Option module
and monitored by the safe speed module. The default MTTFd of 10 years, from ISO-
13849, is used. A Diagnostic Coverage of 99% will be obtained from the SISTEMA
Library of DC Measures. The DC is based on redundancy (two encoders), diversity
(two types of encoders), diagnostics (cross monitoring between encoder signals),
and individual power supplies for each encoder.

The SISTEMA calculations shown later in this document would have to be
recalculated if different products are used.
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Safety Function Realization: Risk Assessment

The required performance level is the result of a risk assessment and refers to the
amount of the risk reduction to be carried out by the safety-related parts of the
control system. Part of the risk reduction process is to determine the safety functions
of the machine. For the purposes of this document, the assumed required
performance level is Category 3, Performance Level d (Cat. 3, PLd).

From: Risk Assessment (ISO 12100)

-

1. Identification of safety functions

-

2. Specification of characteristics of each function

-

3. Determination of required PL (PLr) for each safety function

@

To: Realization and PL Evaluation

Safety Function

The PowerFlex 750 Safe Speed Monitor Option module is capable of performing
multiple safety functions simultaneously. In this application note, the following
functions are used:

1. Safe Direction

When the safe speed module is configured to monitor the safe direction, a shutdown
occurs if the motor attempts to rotate in the dangerous direction.

2. Safe Limited Speed

When Safe Limited Speed has been requested, the safe speed module initiates a
shutdown, if the motor exceeds a pre-determined speed (the Safe Max Speed).
When at or below the Safe Limited Speed, the door control logic is set to Unlock.
You must perform a risk assessment to determine the safe maximum speed for the
axis.

3. Standstill (Zero) Speed

When configured for Safe Stop, the safe speed module initiates a safe stop upon
deactivation of the SS_In inputs. Standstill Speed is used to declare motion as
stopped. The system is at standstill when the speed detected is less than or equal to
the configured Standstill Speed. When standstill has been reached, door control logic
is set to Unlock. Standstill Position Tolerance defines the position limit in encoder
units that is tolerated after standstill has been reached. If the position changes by
more than the amount specified by the Standstill Position Tolerance, after standstill
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has been reached and the door is unlocked, a fault occurs and the system enters the
safe state.

Safety Function Requirements

Limiting and monitoring the speed of a motor to make sure hazardous motion does
not exceed a predetermined limit. The safe speed limit must be established such that
the operator can avoid the hazardous motion. Monitoring the direction of the motor
guards against hazardous motion. The system monitors for Zero (Standstill) Speed
so that the door remains closed and locked until hazardous motion is stopped. At
such time, the safe speed module unlocks the door by applying power to the guard
lock. While the door is open, the system is monitored to prevent an unexpected start-
up. When the door is closed, hazardous motion and power to the motor does not
resume until a secondary action (start button depressed) occurs.

Faults at the variable speed drive, door interlock switch, encoder, wiring terminals or
safety controller will be detected before the next safety demand.

The safety function meets the requirements for Category 3, Performance Level d
(Cat. 3, PLd), per ISO 13849-1, and control reliable operation per ANSI B11.19.

Functional Safety Description

In this example, Safe Limited Speed is requested by placing a demand on a safety
input interlock. After a user-configured delay (3 seconds in this example) to reach the
safe speed, the PowerFlex 750 Safe Speed Monitor Option module begins
monitoring the speed and makes sure that the safe speed is not exceeded. If the
motor speed is below the configured safe limited speed, the gate is unlocked to allow
operator entry into the hazardous area. If the motor speed exceeds the safe speed
while the gate is unlocked, then the safe speed module drops out the Safe Torque
Off (STO) and the motor coasts to a stop.

If a demand is placed on the Emergency Stop, the safe speed module drops out the
STO and the motor coasts to a stop. When Zero Speed is reached, the gate unlocks.

The TLS3-GD2 channels are wired to the safe speed module in the PowerFlex 750
drive. One channel pair is the lock monitoring contacts and the other is the door
monitoring contacts. The gate solenoid is wired to the safe speed module as well.
The Safe Stop button, Reset button, and Safe Limited Request keyswitch are wired
to the POINT Guard input module. Outputs from the POINT Guard output module are
wired directly to inputs on the safe speed module. These hardwired signals include
the Safe Stop, Safe Limited Speed Request, and a reset signal. The I/O module is
connected via CIP Safety over an EtherNet/IP network to the safety controller (SC1).
The safety code in SC1 monitors the status of the Emergency Stop and SLS safety
inputs using the pre-certified safety instruction Dual Channel Input Stop (DCS).
When all safety input interlocks are satisfied, no faults are detected, and the reset
push button is pressed, a second certified function block called Configurable
Redundant Output (CROUT) controls and monitors feedback for the Safe Stop signal
to the PowerFlex 750 drive.
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Bill of Material
This application uses these products.
Cat. No. Description Quantity
TLS3-GD2 Power to Release Safety Interlock
440G-T27181 Switch 1
800F Reset Push Button - metal, guarded, blue,
R, metal latch mount, 1 N.O. contact(s),
800FM-G611MX10 standard 2
2 position keyswitch; metal; maintained; right
800FM-KM22XM02 key removal; 2 N.C. contacts 1
800F non-illuminated mushroom operators,
twist-to-release, 40 mm, round plastic (Type
800FP-MT44PX02 4/4X/13, IP66), red, 2 N.C. contacts 1
800F Legend Plate, 60 mm round, English:
EMERGENCY STOP, yellow with black legend
800F-15YE112 text 1
1768-ENBT CompactLogix™ EtherNet/IP Bridge Module 1
Compact GuardLogix Processor,
2.0 MB standard memory, 0.5 MB safety
1768-L43S memory 1
Power Supply, 120/240 VAC input, 3.5 A @ 24V
1768-PA3 DC 1
1769-ECR Right end cap/terminator 1
1734-AENT 24V DC ethernet adapter 1
Module base with removable IEC screw
1734-TB terminals 4
1734-1B8S POINT Guard Safety Input Module 1
1734-OB8S POINT Guard Safety Output Module 1
1783-US05T Stratix 2000™ Unmanaged Ethernet Switch 1
PowerFlex 750; 480V; 2.1A continuous output
20G11RD2P1AAONNNNN rating 1
PowerFlex 750 Safe Speed Monitor Option
20-750-S1 Module 1
PowerFlex 750 Universal Feedback Option
20-750-UFB-1 Module 1
User specified 845T/845H Incremental Encoders 2
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Setup and Wiring

For detailed information on installing and wiring, refer to the publications listed in the
Additional Resources on the back cover.

System Overview

The PowerFlex 750 Safe Speed Monitor Option module monitors two door channels
and two lock channels of the TLS3-GD2. The 1734-IB8S module monitors the Safe
Stop and Safe Limited Request keyswitch.

Both the safe speed module and the 1734-IB8S module can source the 24V DC for
all these channels to dynamically test the signal wiring for shorts to 24V DC and
channel-to-channel shorts. If a fault occurs, either or both channels will be set LO,
and the system reacts by dropping out the Safe Torque Off (STO). The system
resets only after the fault is cleared and the input is cycled.

Shorts to OV DC (and wire off) are seen as an open circuit by the safe speed module
and 1734-IB8S module input and the system will react by dropping out the safety
contactors. If the inputs remain discrepant for longer than the discrepancy time, then
the PowerFlex 755 drive safety or controller will declare a fault. The system resets
only after the fault is cleared and the input is cycled.

The gate solenoid is controlled by the safe speed module.

From a Guardlogix controller perspective, Safe Stop (Zero Speed) is a pair of safety
outputs wired to the Safe Stop inputs (S12/S22) on the safe speed module. If the
Safe Stop inputs ever go LO, a shutdown occurs and the motor coasts to a stop. The
GuardLogix controller gets feedback for Safe Stop by using one of the cascading SS
outputs (S34/S44) on the safe speed module. These safety outputs cannot restart if
the feedback channel is not in the correct state. This feedback is optional. Because
the redundant safety outputs are pulse tested, this is no different than wiring a Cat. 4
light curtain to the SS inputs, an architecture that achieves Cat. 4 without feedback.

From a Guardlogix controller perspective, the SLS safety function device is a pair of
safety outputs wired to the SLS inputs (S52/S62) on the safe speed module. If the
SLS inputs ever go LO, a SLS request is made to the PowerFlex 755 drive. The
GuardLogix controller gets feedback for SLS using one of the cascading SLS outputs
(S68/S78) on the safe speed module. These safety outputs cannot restart if the
feedback channel is not in the correct state. This feedback is optional for the same
reasons as stated above.

The system has individual reset buttons for resetting faults and safety outputs. If
either of these resets is pressed, a signal is sent from a GuardLogix output to the
reset input on the safe speed module (S34).

The reset buttons and the feedback circuits are all wired to the 1734-IB8S module in
this example. This is not required for functional safety. These inputs could be wired
to a standard input module.

Rockwell Automation Publication SAFETY-AT027D-EN-E — March 2013



Safety Function: Zero Speed, Safe Limited Speed, Safe Direction

9

Electrical Schematic
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Configuration

The Compact GuardLogix controller is configured by using RSLogix" 5000, version
17 or later. You must create a new project and add the I/O modules. Then, configure
the 1/0 modules for the correct input and output types. A detailed description of each
step is beyond the scope of this document. Knowledge of the RSLogix programming
environment is assumed.

Configure the Controller and Add I/0O Modules
Follow these steps:

1. In RSLogix 5000 software, create a new project.

x

Wendor: Allen-Bradley
Type: 1768-L435 CompactLogiz53435 Safety Contoller j k. |
Revizion: 18 j | Cancel |

™[ Hedundancy Enabled Help |
tame: IcEiLX
Dezcription: ;I
Chassiz Type: |<nl:|ne> j

Slot: ID 3: Safety Fartnern Slat <internal

Create In: IE:\F!SLDgi:-: A000%Frojects Browse. .. |

2. In the Controller Organizer, add the 1768-ENBT module to the 1768 bus.

Gl e

I:I Trends

EI'EJ IjO Configuration
SR
Il ﬂ Mew Module...

=-£ 1759 B
L B2 Paste Crl -+

Print 4
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3. Select the 1768-ENBT module and click OK

x|
Module |Descn'|:|ticun |Vend0r |

=~ Communications

1768-CMNE /A 1768 ControlNet Bridge Allen-Bradley
- 1768-CHBRAA 1768 CoptrolMet Bridge, Bedundant Media Allen-Bradley
1768 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley

- Lfoo-EWEB/A Lsoo IUY IO MIDps ETRErnet Bridge w/Enhanced Web Serv,. Allen-tradley

-- Mation

[ Other

Find. | AddFavoie |

By Wendar I Favorites I

By Categary I

Ok | Cancel | Help |

4. Name the module, type its IP address, and click OK.
We used 192.168.1.8 for this application example. Yours may be different.

Hew Module |
Type: 1768-EMET 44 1768 104100 kbps Ethernet Bridge.
Twisted-Pair Media
Yendor: Allen-Bradley
Parent:
Name: ENET Address / Host Name:
Description: = % |P Address: | 192 0188 . 1 . 4
LI " Host Mame: I
Slat: I‘I 3:
Rewvision: |4 |1 3: Electronic Keving: ICompatibIe Keying j

¥ Open Module Properties

I

5. Add the 1734-AENT adapter by right-clicking the 1768-ENBT module in the
Controller Organizer and choosing New Module.

Cancel | Help |

[EEeptea

EHEI I/0 Configuration
E@ 1753 Bus
i [1] 1768-EMBT/A EMBT

1] Mew Module...

El 17893 Bu
@@D [o] - E, Paste

Crl+v

Print k

Rockwell Automation Publication SAFETY-AT027D-EN-E — March 2013
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6. Select the 1734-AENT adapter and click OK.
x|

Module |Desc:n'ption |\J’endor |
= Communcas B
1734 Ethernet Adapter, Twisted-Pair Media Allen-Bradley
1734 Ethernet Adapter, 2-Port, Twisted Pair Media Allen-Bradley J
- 1738-AENT 1735 Ethernet Adapter, Twisted-Pair Media Allen-Bradley
- 1738-AENTR. 1738 Ethernet Adapter, 2-Port, Twisted Pair Media Allen-Bradley
- 1756-EM2F 1756 10,100 Mbps Ethernet Bridge, Fiber Media Allen-Bradley
- 1756-EM2T 1756 10,100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
- 1756-ENZTR 1756 10,100 Mbps Ethernet Bridge, 2-Port, Twisted-Pair ... Allen-Bradley
- 1756-EN3TR 1756 10,100 Mbps Ethernet Bridge, 2-Port, Twisted-Pair ... Allen-Bradley
- 1756-EMBT 1756 10,100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
- 1756-EMET (A 1756 Ethernet Communication Interface Allen-Bradley
- 1756-EMNET /B 1756 Ethernet Communication Interface Allen-Bradley
- 1756-EWER/A 1756 10,100 Mbps Ethernet Bridge w/Enhanced Web Serv.. Allen-Eradley ﬂ
4] | i
Find. | AddFavoite |

By Categony I By endar I Favorites I

0k I Cancel | Help |

7. Name the module, type its IP address, and click OK.
We used 192.168.1.11 for this application example. Yours may be different.

8. Click Change.
x|

General® | Eonnectionl todule Infol Internet Protocoll Part Eonfigurat\onl Chassziz Sizel

Type: 1734-AEMT 1734 Ethernet Adapter, Twisted-Pair Media
Wendar: Allen-Bradiey
Parent: EMET ~ Ethemet Address
Mame: | IAENT ' Private Network: 192.168.1. |_j|
Drescription: ;I P Addess I
= " Host Mame: I

Module Definition

Change ... Slat: I 0 jv

Revision: 31

Electionic Keying: Compatible Maodule
Cennection: Rack Optimization
Chassiz Size: 1

Status: Creating Qg I Cancel Help
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9. Set the Chassis Size as 3 for the 1734-AENT adapter and click OK.
Chassis size is the number of modules that will be inserted in the chassis. The
1734-AENT adapter is considered to be in slot 0, so for one input and one output
module, the chassis size is 3.

x

Revision: I 3 j I 1 j

Electronic K.eying; IEl:umpatiI:ule b odule j

Connection: Back Optimization -

Chazziz Size: 3 *
Ok Cancel Help

10. In the Controller Organizer, right-click the 1734-AENT adapter and choose New
Module.

----- (E3 Trends
=-E5 1/0 Configuration

=-88 1753 Bus
=@ [1] 1758-ENET/A ENET
: Ela'% Ethernet

------ @ 1768-ENBT/A ENBT

Elﬁ 1734-AENT/A AENT

------ BEY [0] 1751435 coLx
E--m 1753 Bus E Paste Ctrl+v

------ EEY [0] 1765-1435 oLy

A mew Module...

Print

'Eus Size 3
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11. Expand Safety, select the 1734-IB8S module, and click OK.

M Select Module X

Module Description Vendor
2§ Analog
- Digital
-- Other
I Satety
3 Point 24V DC Sink Input Allen-Bradley
3 Point 24V DC Source Cutput Allen-Bradley
Find. | | AddFavorie |

Ey Category I By Wendor I Favoritez I

[T I Cancel | Help |

12. In the New Module dialog box, name the device ‘IB8S’ and click Change.
x|

General* I Connectionl Safetyl Modulelnfol Input Configurationl Test Dutputl

P

Type: 1734-1B85 8 Point 24% DC Sink Input
Yendor: Allen-Bradley
Parent: AENT

M ame: IIBSSl Madule Mumber: I'I - l
Description: Safety Metwark I—
[ 3987_40B_OT2E . |

LI 442742012 2:60:30.62 P

r~ Module Definition

Series: A Change ... |

Revisian: 11

Electionic Keying:  Compatible Madule

Configured By: This Contraller =
Irpout Crata: Safety j
Output Crata: Test

Input Status: Ft. Status LI

Statuz: Creating ok I Cancel Help
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13. When the Module Definition dialog box opens, change the Output Data to ‘None’,
verify the Input Status is Combined Status-Power’, and click OK.
Setting the output data to ‘None’ means that you cannot use the Test Outputs as
standard outputs, which is appropriate in this example. This saves one controller
connection because we are using only the input connection.

Module Definition |

Series: I“]"

Revizion: |1 j I 1 ::I

Electronic Keying: IEl:umpatiI:uIE Module j
Configured By: This Controller =

Input Data: Safety =

Cutput Data: Mane =

Inpt Status: Combined Status-Power =

Diata Faormat: Irteger =]

ak. Cancel Help

14. Close the Module Properties dialog box by clicking OK.

15. Repeat steps 10...14 to add the 1734-OB8S safety output module.
a. Name the module OB8S.
b. Choose slot 2.

c. Select ‘Combined Status-Readback-Power’ for Input Status definition

Module Definition™ x|
Series: I-ﬂ- ]'
Rewvision: I‘I j I 1 ﬁ
Electronic Keying: IEnmpatible M odule j
Configured By: This Cortroller ;||
Inpt Deata: Mone ;l
Output Data: Zafety -
Inpt Status: Combined Status-Readback-Power ;||
Diata Format: IMteger ;||
ak. Cancel Help
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Configure the 1/0 Modules
Follow these steps to configure the POINT Guard I/0O modules.

1.

4.
5,

In the Controller Organizer, right-click the 1734-IB8S module and choose
Properties.
Click Test Output and configure the module as shown.
TO and T1 are used to pulse test the E-Stop and keyswitch.
Il Module Properties: AENT:1 (1734-168% 1.1) - |EI|5|
Generall Eonnectionl Safet_l,ll Modulelnfol Input Configuration  Test Dutput® | ﬂ
Pairt Pairt Made
0 |Pulze Test |
1 | Pulze Test =
2 Mot Used -
3 | Mot Used =
KNl H
Click Input Configuration and configure the module as shown.
Inputs 0/1 are the E-Stop channels. Recall that inputs 0/1 are being sourced from
test outputs 0/1. Inputs 2/3 are the keyswitch channels. They are also being
sourced from test outputs 0/1. Single is used because the discrepancy time
diagnostic is done in the Dual Channel Input Stop (DCS) safety instruction in the
controller. Inputs 4/5 are the reset buttons. Inputs 6/7 are wired to the safe speed
module for Safe Stop (SS) and Safe Limited Speed (SLS) feedback.
=101 x|
Generall Eonnectionl Safetyl Module Info  Input Configuration® | TestDutput"I
. Proint Operation . - Input Delay Time (ms)
Fairit Discrepancy Fairt Maocle o
Type Time (ms) Off-=0n | On-=0ff
0| Single 0 | Safety Pulse Test =0 = 03 03
EN ; v || Safety Pulze Test |1 =] i]— 03
2 | Single 0 «| Safety Pulse Test =] 0 Jhd 0= 0=
= | -|SafetyPuise Test |1 =] 0% 0=
4 | Single 0 «| Safety x|(Mone ) 03 =
s | ; ¥ || Safety x|[Mone ) = =
B | Single 0 | Safety x| Mone | 0= 0=
7 | ; = || Satety x| tane = 03 0z
Input Error Latch Time: I ‘IDDDH: ms
Statuz: Offline QK I Cancel Apply Help
Click OK.
In the Controller Organizer, right-click the 1734-OB8S module and choose
Properties.
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Safety Function: Zero Speed, Safe Limited Speed, Safe Direction 17

6. Click Output Configuration and configure the module as shown.
Outputs 0/1 are controlling the Safe Stop inputs on the safe speed module.
Outputs 4/5 are controlling the Safe Limited Speed inputs on the PowerFlex 755
drive. All four of these outputs are configured for pulse testing. Output 7 is driving
the reset signal on the safe speed module.

Il Module Properties: AENT:2 ;IEIEI

Generall Eonnectionl Safetyl Module Info  Dutput Eonfigurationl

Paint Oper ation

Pairt Pairit Mode
Type
|0 |Dual - Safety Pulze Test ||
1 __|| Safety Pulse Test |
| 2 |Single - Mt Used I~
3 || Mot Used I~
|4 |Dual - Safety Pulze Test ||
5 __|| Safety Pulse Test |
| B |Sinule - Mt Used I~
7 || Safety I~

Output Errar Latch Time: I ‘IDDDH: TS

Statusz: Offline Ok Cancel | Appli I Help

7. Click OK.

PowerFlex 750 Safe Speed Monitor Option Module Configuration

The parameters with a red arrow have been configured based on this example
architecture. Configure the remainder based on the risk assessment and application
requirements.

General Tab

5 | MiP . Pt | rame | Walue
* 1620 Cascaded Config Single
) ] f 7] Safety Mode Lim Speed DM
D g 22 Feset Type Manual
* 1624 Cwerspd Response 42 msec
= v g 72 35 Out Mode Mo Pulse Tsk
o R T 5LS Cut Mode Mo Pulse Tsk
1] | 03
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18 Safety Function: Zero Speed, Safe Limited Speed, Safe Direction

Feedback Tab
5 I MiP . P | Mame I Walue
=) ¢ 116,27 Fbk Made Dual S5iP Chk
* 162G Fbk 1 Tywpe Incremental
* 1629 Fbk. 1 Units Rewv
*  1:6.30 Fbk. 1 Polariky Mormal
* 106,31 Fbk. 1 Resolution 3000
* 1632 Fbk. 1 Wolt FMon 1]
R 1633 Fbk 1 Speed 0.0
* 1634 Fbk. 2 Units R
* 116,35 Fhik 2 Palarity Marmal
1:6.36 Fbk. 2 Resolution 1]
16,37 Fbk. 2 wolt Mon 1]
1:6.38 Fbk. 2 Speed 0.0
116,39 Fhk Speed Ratio 0,00000
1: 6,40 Fbk Speed Tol 0.0
1:6.41 Fbk. Pos Tal 1]
) ;42 Direction Mon Pos Always
1:6.43 Direction Tol 10
1] | 03
Stop Tab
5 | MiP . Pt | rame | Walue
) 1: 694 Safe Stop Input 20550 35
) 11645 Safe Stop Tvpe Tarque OFF
1: 6,46 Skop Mon Delay 3.0
1 6,47 Mazx Stap Time 15,0
1:6.45 Standstil Speed 2.000
1:6.49 Standstill Pos 10
1: 6,50 Decel Ref Speed 1600
1: 6,51 Skop Decel Tol 50
l | =
Limited Speed Tab
5 | P, P | EN= | Yalue
* 116,52 Lim Speed Input 20350 35
* 16,53 Lim3pd Maon Delay 3.0
) 1: 6,54 Enable St Input Matk Used
1:6.55 Safe Speed Limik 10.0
1! 6,56 Speed Hysteresis 0
< | i
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Door Control Tab

5 | MiP. P I Mame | Yalue
) 557 Doar Ouk Type Puar b Fel
==) 16535 OM Input ZHC
) 1:6.59 Lock Mon Enable Enable
—) 1:6.60 Lock Mon Input ZMC
—) 16,74 Door Ok Maode Pulse Test
4] | |

Programming

The Dual Channel Input Stop (DCS) monitors dual-input safety devices whose main
function is to stop a machine safely, for example, an E-Stop, light curtain, or safety
gate. In this example, one is being used to monitor an E-Stop button, and the other is
monitoring the Safe Limited Speed (SLS) keyswitch.

The DCS instruction monitors dual-input channels for consistency (Equivalent —
Active High) and detects and traps faults when the inconsistency is detected for
longer than the configured Discrepancy Time (ms).

The automatic restart type lets the DCS output (O1) reset automatically after a
demand. The manual action typically required for safety is provided in rung 1 to reset
the safety output enable.

Input status typically represents the channel status of the two input channels. In this
example, the ‘Combined Input Status’ bit goes LO if any of the eight input channels
has a fault.

In this example, the DCS reset acts as a fault reset. Even when configured for
automatic restart, a reset is required to recover from a fault.

The output (O1) of the DCS is used as a safety interlock in the seal-in rungs to drive
the SS_OK and SLS_OK tags. If the DCS output drops out, so does the seal-in and it
remains off until a manual reset action is carried out.

The Configurable Redundant Output (CROUT) instruction controls and monitors
redundant outputs. Essentially, this instruction verifies that feedback follows the
safety outputs appropriately. For the positive feedback used in this example: if the
outputs are HlI, the feedback should be HI and vice versa. In this example, the
feedback has 500 ms to change to the proper state. Because only a single feedback
circuit is being used, the feedback tag is used for both Feedback 1 and 2.

The two output tags from the CROUT instruction are used to drive the safety outputs
on the 1734-OB8S module that are wired to the respective solid state inputs on the
PowerFlex 750 Safe Speed Monitor Option module.
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DiCs
a Dzl Channel Input Stop
Dos EStop! |01 3—
Safety Function EMERGENCY STCP
Input Type  EQUIVALENT - ACTIVE HIGH | FP—
Dizcrepancy Time (Mzec) 250
Restart Type ALUTOMATIC
Cold Start Type ALUTOMATIC
Channel & AENT:1:1 PO0Dat=
0 &
Channel B AENT:1:1L P Diata
1 &
Input Status  AEMT:1:LCombinedinputStatus
1€
Re=zet AENT:1:| tOSData
0 #
AEMT 1L Pt04DatE angl EStopl. 01 Safe_Stop FP S5_0K
1 JE {ons] JE B —
S5_0K
ROUT
2 Configurable Redundant Outout
CROUT Sate_Stop 001 —
Feedback Type FOSITIVE
Feedback Reaction Time (Waec) 500 02—
Actuste S5_0K
0 #~FP 73—
Feedback 1 AENT:1:1 PIOGCata
0+
Feedback 2 AENT:1:1 PIOGCata
0+
Input Status AENT:1:| . Combinedinput Status
1 #
Output Status  AENT. 2. CombinedOutput Status
1 #
Reset AENT:1:1 Pi0S0ata
0+
Safe_Stop.C1 Safe_Stop.02 AEMT:2:0 PHO0Data
3 JE JE
DiZs
4 Dual Chiannel Input Stop
Des SLS_Keyswitch 01—
Safety Function EMERGEMCY STOP
Input Type EGUIVALENT - ACTIVE HIGH  —FP»—
Dizcrepancy Time (Msec) 250
Restart Type AUTOMATIC
Cold Start Type AUTOMATIC
Channgl & AENT:1:1 PtO2Data
0 &
Channel B AENT:1:| Pt03Data
16
Input Status AEMT:1:L.CombinedinputStatus
1 &
Reset AENT:1:1 PtOSData
0&
SEMT:1:| PHO4Data ons2 SLE_Meyswitch.01  Safe_Limited_Spesd FP SLE_Ok
5 JE [ons] JE VE —
SLS_OK
ROUT
5 Configurable Redundant Outout
CROUT Safe_Limted_Speed (01—
Feedback Type POSITIVE
Feedback Reaction Time (haec) 500 HCO20—
Actuste SLES_0K
0 &FP 3 —
Feedback 1 AENT:1:1 PtO7Dsta
1 &
Feedback 2 AEMT:1:1 PtO7Dsta
1 &
Input Status SEMT:1: L CombinedinputStatus
1 &
Output Status AEMT: 2L CombinedOutputStatus
1 &
Reset AEMT:1:1 PtOSData
0&
Safe_Limited_Speed. 01 AENT:2:0 PtO4Data
7 JE
AENT:2:0 POSData
—
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Falling Edge Reset

ISO 13849-1 stipulates that instruction reset functions must occur on falling edge
signals. To comply with this requirement, a One Shot Falling (OSF) instruction is
used on the reset rung. Then, the OSF instruction Output Bit tag is used as the reset
bit for the Output Enable rungs.

AENT:1:1 Pt04Data {IEF
JEF One Shot Falling
Storage Bit storel HSB—
Outpot Bit Resel_FalingEdge (OB —

Reset_FalingEdge EStopt.01 Safe_Stop FP S5 0K

3 1F JiE b
55 0K

J1E
C

Calculation of the Performance Level

When configured correctly, these safety functions can achieve a safety rating of PLd
according to EN ISO 13849.1 2008.

The functional safety specifications of the project call for a minimum Performance
Level of PLd and a minimum structure of Cat. 3.

A PFHd of less than 1.0E-06 for the overall safety function is one of the requirements
for PLd.

The measures against Common Cause Failure (CCF) are quantified using the
scoring process outlined in Annex F of ISO 13849-1. For the purposes of the PL
calculation, the required score of 65 needed to fulfill the CCF requirement is
considered to be met. The complete CCF scoring process must be performed when
implementing this example.

Calculations are based on one operation of the Safe Stop per hour; therefore 8760
operations per year.

The individual subsystem values are shown below.

Zero Speed
Safety function Y IFA
Dacumentationl PLr | PE Subsystems |

] Library | | Narmne MTTFd (3] | Category | Fequirements of the category [

o & SR POINT Guard1/0: 1734-B8S L34E- e rekapand 4 fulfilled

[ New ' SR POINT Guard|/0: 1734-0B85 e - 4 fulfiled

o « 5B Safety PLC: Compact GuardLagix 1768 & 1E- 4 fulfilled

M et v SR TLS3 GDZ Interock Switch &  47E B5 g 1 1 4 fulfilled

A Delete « SR Emergency Stop Buttan ] 247E-8 65 (fulfiled) 49 (High) 100 (High) 4 fulfilled

= W SR AL Drive: PowerFlex 755 Safe Speed M., e 277E-8 0 ek 1 ety o naevand 4 fulfilled

W SR Inciemental Encoders d 354E-7 B5 [fulfilled) 949 [High) 10 [Medium] 3 fulfilled
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Safe Limited Speed

Safety function

Documentationl PLr | PL

Subsystems |

WY IFA

] Library || Name | PL | PFH[1#) | CCFscore | DCavg(% | MTTFd[a] | Category | Requiements of the category |
¥ W SE POINT Guard [/0: 1734-1BBS L] 1.34E-10 2 Frek 3 2o rak f 4 fulfilled
2] New v 5B POINT Guard 1/0: 1734-0B85 e 1.38E-10 ke 4 fulflled
v 5B Kepswitch e 247E-8 [fulfiled) 93 [High) 100 [High) 4 fulfilled
M Edt W SR Safety PLC: Compact GuardLogix 1768 L] 21E-10 1A AR ) i 4 fulfilled
A Delete v 5B TLS3GD2 Interlock Switch - 2478 65 (fuliled) 99 (High) 100 [High) 4 fulfilled
1=hs W SR AL Drive: PowerFlex 755 Sale Speed M., & 277E-8 ¥ aakavan pxad v 0 ey 4 fulfilled
W SR Incremental Encoders d 354E-7 ES [fulfilled) 39 [High) 10 [Medium) 3 fulfilled

Safe Direction

Safety function

Documentationl PLr | PL

Subsystems |

YIFA

] Library || Mame | PL| PFH[1/) | CCFscore | DCavg[%] | MTTFd[a] | Category | Requirements of the category |
;  SB ACDrve PowerFlex 755 Sate SpeedM... e 2778 v ey o e P raaga 1 Tulfiled
U New v 5B Inciemental Encoders d 354E-7 65 [fulfiled) 99 [High) 10 [Medium] 3 fulfiled
M Edi
a Delete
The overall safety function value is shown below for each safety function.
Zero Speed

Safety function

Documentation I FLr

FL | Subsystems I

Y IFA

f+ Determine PL from subsystems

Performance Level [PL:

e

PFH [1/h]: |4.31 E-7
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Safe Limited Speed

Safety function

Documentation I FLr FL | Subsystems I

Y IFA

f* Determine PL from subsystems

Performance Lewvel [PL: Id

PFH [1/h}  [431E7

Safe Direction

Safety function

Drocumentation I PLr FL | Subsystens I

Y IFA

f+ Determine PL from subsystems

Perfarmance Level [PL: Iu:l

PFH [1/h}  [3.82E7
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24 Safety Function: Zero Speed, Safe Limited Speed, Safe Direction
The safety functions can be modeled as shown in the following safety-related block diagram:
Zero Speed
T e
1 11 11 11 11 11 1
o 11! ¥ X 2 o !
|| Estop o : | : | : | : | TLSC:?]-iDZ Encoder :
I ChA N Il 1l Il Il oA I
! : : 1734-1B8S : : 1768-L43S : : 1734-0B8S : : 20-750-S1 : : !
I I E 1 | | |
:_ Eé?]tgp N 11 1 11 ' TLSC?]'SDZ | Eg?ier 1
=R 11 11 11 11l I -1
1 11 11 11 [ | 11 1 1
1 11 11 11 11 11 1 ]
I Subsystem1 11  Subsysttm2 | 1 Subsysttem3 | 1 Subsystem4 | 1 Subsystem5 | 1  Subsystem6 | Subsystem 7 |
Safe Limited Speed
" T e T T T T
| N 1 11 ' I : : | |
I _ 11 11 11 11 1 =11 -7 1
I 800FM 17, Il L L P messep2 ||| Encoder |
I Keyswitch ] P L L ! ohA 1 Cha I
I ChA i 1l Il 1l P! I I
| 11 ' 11 11 ! 1
11 1734-IB8S ; 1768-L43S , 1| 1734-0B8S ' 20-750-S1 | L I
I po— ¥ 1l 1l ' I : : | |
| 11 11 11l 11 1 | I
1| Keyswich |11 I Il Il p 1| TeS3GDZ iy || Encoder ||
i o Fi 11 ' ' ! ChB  Hiy Che 7
| N 1 ' ' ! | |
I N 11 ' ‘W ! Ly |
I Subsystem1 11 Subsvstem2 1 1 Subsystem3 1 1 Subsysttm4 1 I Subsystem5 1 'l Subsystem 6 : I Subsystem7 1

1
|
1
|
1
|
1
20-750-S1 :
|
|
|
|
1
|

Subsystem 2
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Verification and Validation Plan

Verification and validation play an important role in the avoidance of faults
throughout the safety system design and development process. ISO EN 13849-2
sets the requirements for verification and validation by calling for a documented plan
to confirm that all of the safety functional requirements have been met.

Verification is an analysis of the resulting safety control system. The Performance
Level (PL) of the safety control system is calculated to confirm it meets the Required
Performance Level (PLr) specified. The SISTEMA software tool is typically used to
perform the calculations and assist with satisfying the requirements of ISO 13849-1.

Validation is a functional test of the safety control system to demonstrate that it
meets the specified requirements of the safety function. The safety control system is
tested to confirm all of the safety related outputs respond appropriately to their
corresponding safety related inputs. The functional test should include normal
operating conditions in addition to potential fault inject of failure modes. A checklist is
typically used to document the validation of the safety control system.

Validation of software development is a process in which similar methodologies and
techniques that are used in hardware development are deployed. Faults, created
through poor software development processes and procedures, are systemic in
nature rather than faults associated with hardware, which are considered to be
random.

Prior to validating the GuardLogix Safety System, confirm that the safety system and
safety application program has been designed in accordance with the GuardLogix
System Safety reference manuals (publication 1756-RM093 for GuardLogix 5560
and Compact GuardLogix, and publication 1756-RM099 for GuardLogix 5570
controllers) and the GuardLogix Application Instruction Safety Reference Manual,
publication 1756-RM095.
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation

Checklist

General Machinery Information

Machine Name/Model Number

Machine Serial Number

Customer Name

Test Date

Tester Name(s)

Schematic Drawing Number

20-750-S1 Configuration Signature
ID

Controller Name

RSLogix 5000 Safety Signature 1D

Safety Network Number(s)

RSLogix 5000 Software Version

Safety Control System Modules

GuardLogix System Modules

Firmware Version

GuardLogix Safety Controller

1768-L43S

CompactLogix Ethernet Bridge 1768-ENBT
POINT 1/O Ethernet Adapter 1734-AENT
POINT Guard I/O Input Modules 1734-1B8S

POINT Guard I/0O Output Modules | 1734-OB8S
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

Safety System Configuration and Wiring Verification

Test

Step Verification Pass/Fail Changes/Modifications

Verify that the safe speed drive has been wired and
configured in accordance with the Safe Speed Monitor
Option Module for PowerFlex 750-Series AC Drives
Safety Reference Manual, publication 750-RM001.

Verify the safety system has been designed in
accordance with the GuardLogix System Safety

2 Reference Manuals (publication 1756-RMQ93 for
GuardLogix 5560 and Compact GuardLogix, publication
1756-RM099 for GuardLogix 5570).

Verify the safety application program has been designed
3 in accordance with the GuardLogix Application Instruction
Safety Reference Manual, publication 1756-RMQ95.

Visually inspect the safety system network and I/O to
4 verify that they are wired as documented in the
schematics.

Visually inspect the RSLogix 5000 program to verify that
5 safety system network and 1/0O modules are configured
as documented.

Visually inspect the RSLogix 5000 application program to
6 verify suitable safety-certified instructions are utilized.
The logic is readable, understandable and testable with
the aid of clear comments.

All input devices are qualified by cycling their respective
7 actuators. Monitor the status in the RSLogix 5000
Controller Tags window.

All output devices are qualified by cycling their respective
8 actuators. Monitor the status in the RSLogix 5000
Controller Tags window.

Rockwell Automation Publication SAFETY-AT027D-EN-E — March 2013


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/750-rm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm093_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/qs/iasimp-qs005_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm095_-en-p.pdf

28 Safety Function: Zero Speed, Safe Limited Speed, Safe Direction

GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

Normal Operation Verification - The safety system properly responds to all normal Start, Stop, SLS,
E-Stop, Lock and Reset commands.

Test

Step Verification Pass/Fail Changes/Modifications

Initiate a Start Command. The drive should energize for a
normal machine run condition. Verify proper machine
status indication and RSLogix 5000 safety application
program indication.

Initiate a Stop command. The drive should de-energize
immediately for a normal machine Stop condition. After
2 the preset time delay, verify the door unlocks. Verify
proper machine status indication and RSLogix 5000
safety application program indication.

While the system is running, attempt to open the guard
door. The door should remain closed and locked. The
drive should remain energized for a normal run condition.
Verify proper machine status indication and RSLogix
5000 safety application program indication. Repeat for all
guard doors.

While the system is stopped, attempt to open the guard
door. The door should be unlocked and able to be
opened. The drive should remain de-energized for a
normal safe condition. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Repeat for all guard doors.

While the system is stopped with the guard door open,
initiate a Start command. The drive should remain de-
energized for a normal safe condition. Verify proper
machine status indication and RSLogix 5000 safety
application program indication. Repeat for all guard
doors.

Initiate a Safe Limited Speed request. The drive should
energize and run at the predefined safe limited speed.
Verify proper machine status indication and RSLogix
5000 safety application program indication.

Initiate a Reset command. The drive should remain de-
7 energized. Verify proper machine status indication and
RSLogix 5000 safety application program indication.
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

Abnormal Operation Validation - The safety system properly responds to all foreseeable faults with

corresponding diagnostics.

PowerFlex 750 Safe Speed Monitor Option Module SLS Door Monitoring and Lock Input Tests

Test
Step

Validation

Pass/Fail

Changes/Modifications

While the system is running, remove the Door Monitor
Channel 1 wire from the safe speed (SLS) module. The
drive should de-energize. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Verify that the drive is unable to reset and
restart with a fault. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short the Door Monitor
Channel 1 of the safe speed (SLS) module to +24V DC.
The drive should de-energize. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Verify that the drive is unable to reset
and restart with a fault. Restore Channel 1 and repeat for
Channel 2

While the system is running, short the Door Monitor
Channel 1 of the safe speed (SLS) module to 0V DC.
The drive should de-energize. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Verify that the drive is unable to reset
and restart with a fault. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short the Door Monitor
Channels 1 and 2 of the safe speed (SLS) module. The
drive should de-energize. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Verify that the drive is unable to reset and
restart with a fault. Restore Channel 1 and Channel 2
wiring.

While the system is running, short Channel 1 to Test
Source 1 of the safe speed (SLS) module. Open the
guard door. The drive should de-energize. Verify proper
machine status indication and RSLogix 5000 safety
application program indication. Verify that the drive is
unable to reset and restart with a fault. Restore Channel
1 wiring and repeat for Channel 2.

While the system is running, remove the Lock Monitor
Channel 1 wire from the safe speed (SLS) module. The
drive should de-energize. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Verify that the drive is unable to reset and
restart with a fault. Restore Channel 1 and repeat for
Channel 2.
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

Abnormal Operation Validation - The safety system properly responds to all foreseeable faults with
corresponding diagnostics.

PowerFlex 750 Safe Speed Monitor Option Module SLS Door Monitoring and Lock Input Tests

Test

Step Validation Pass/Fail Changes/Modifications

While the system is running, short the Lock Monitor
Channel 1 of the safe speed (SLS) module to 24V DC.
The drive should de-energize. Verify proper machine

7 status indication and RSLogix 5000 safety application
program indication. Verify that the drive is unable to reset
and restart with a fault. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short the Lock Monitor
Channel 1 of the safe speed (SLS) module to 0V DC.
The drive should de-energize. Verify proper machine

8 status indication and RSLogix 5000 safety application
program indication. Verify that the drive is unable to reset
and restart with a fault. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short the Lock Monitor
Channels 1 and 2 of the safe speed (SLS) module. The
drive should de-energize. Verify proper machine status
9 indication and RSLogix 5000 safety application program
indication. Verify that the drive is unable to reset and
restart with a fault. Restore Channel 1 and Channel 2
wiring.

GuardLogix Controller and Safety I/O Network Tests

Test

Step Validation Pass/Fail Changes/Modifications

While the system is running, remove the Ethernet
network connection between the safety /O module and
1 the controller. The drive should de-energize. Verify
proper machine status indication and I/O Connection
Status in the RSLogix 5000 safety application program.

Restore the safety I/0O module network connection and
allow time to reestablish communication. Verify the

2 Connection Status bit in the RSLogix 5000 safety
application program. Repeat for all safety /O module
connections.

While the system is running, switch the controller out of
Run mode. The drive should de-energize. Return the

3 keyswitch back to Run mode. The drive should remain
de-energized. Verify proper machine status indication
and RSLogix 5000 safety application program indication.
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

PowerFlex 750 Safe Speed Monitor Option Module SS and SLS Control and Lock Output Tests

Test

Step Validation Pass/Fail Changes/Modifications

Initiate a Start command. The drive should energize for a
normal machine run condition. Verify proper machine
status indication and RSLogix 5000 safety application
program indication.

While the system is running, remove Channel 1 SS Input
from the safe speed (SLS) module. The drive should de-
energize. Attempt a Reset command. The system should
not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore Channel 1 and repeat for Channel 2.

While the system is running, short Channel 1 SS Input of
the safe speed (SLS) module to 24V DC. The drive
should de-energize. Attempt a Reset command. The

3 system should not restart or reset. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short Channel 1 SS Input of
the safe speed (SLS) module to OV DC. The drive should
de-energize. Attempt a Reset command. The system
should not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore Channel 1 and repeat for Channel 2.

While the system is running, short Channels 1 and 2 SS
Input of the safe speed (SLS) module. The drive should
de-energize. Attempt a Reset command. The system
should not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore Channel 1 and 2 wiring.

While the system is running, remove Channel 1 SLS
Input from the safe speed (SLS) module. The drive
should de-energize. Attempt a Reset command. The

6 system should not restart or reset. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short Channel 1 SLS Input
of the safe speed (SLS) module to 24V DC. The drive
should de-energize. Attempt a Reset command. The

7 system should not restart or reset. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Restore Channel 1 and repeat for
Channel 2.
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GuardLogix & PowerFlex 750 Safe Speed with Guard Locking Safety Function Verification and Validation
Checklist (continued)

PowerFlex 750 Safe Speed Monitor Option Module SS and SLS Control and Lock Output Tests

Test
Step

Validation

Pass/Fail

Changes/Modifications

While the system is running, short Channel 1 SLS Input
of the safe speed (SLS) module to OV DC. The drive
should de-energize. Attempt a Reset command. The
system should not restart or reset. Verify proper machine
status indication and RSLogix 5000 safety application
program indication. Restore Channel 1 and repeat for
Channel 2.

While the system is running, short Channels 1 & 2 SLS
Input of the safe speed (SLS) module. The Drive should
de-energize. Attempt a Reset command. The system
should not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore Channel 1 and Channel 2 wiring.

10

While the system is stopped, remove the safety output to
the door lock solenoid. The door should remain locked
and the drive should remain de-energized. Verify proper
machine status indication and RSLogix 5000 safety
application program indication.

PowerFlex 750 Safe Speed Monitor Option Module SS and SLS Control and Lock Output Tests

Test
Step

Validation

Pass/Fail

Changes/Modifications

11

While the system is running, remove the SS Output
status of the safe speed (SLS) module. The drive should
de-energize. Attempt a Reset command. The system
should not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore wiring.

12

While the system is running, remove the SLS Output
status of the safe speed (SLS) module. The drive should
de-energize. Attempt a Reset command. The system
should not restart or reset. Verify proper machine status
indication and RSLogix 5000 safety application program
indication. Restore wiring.
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Additional Resources

For more information about the products used in this application, refer to these
resources.

Resource

Description

Compact GuardLogix Controllers
User Manual, publication
1768-UM002

Provides information on configuring, operating, and
maintaining Compact GuardLogix controllers.

POINT Guard I/O Safety Modules
Installation and User Manual,
publication 1734-UM013

Provides information on installing, configuring, and
operating POINT Guard I/O modules.

GuardLogix 5560 Controller
Systems Safety Reference
Manual, publication 1756-RM093

Provides detailed requirements for achieving and
maintaining safety ratings with the GuardLogix 5560
and Compact GuardLogix controller systems.

GuardLogix 5570 Controller
Systems Safety Reference
Manual, publication 1756-RM099

Provides detailed requirements for achieving and
maintaining safety ratings with the GuardLogix 5570
controller systems.

GuardLogix Safety Application
Instruction Set Reference Manual,
publication 1756-RM095

Provides detailed information on the GuardLogix
Safety Application Instruction Set.

Safety Accelerator Toolkit for
GuardLogix Systems Quick Start

Provides a step-by-step guide to using the design,
programming, and diagnostic tolls in the Safety

Accelerator Toolkit.

Guide, publication IASIMP-QS005

Safety Products Catalog

You can view or download publications at
http://www.rockwellautomation.com/literature. To order paper copies of technical
documentation, contact your local Allen-Bradley distributor or Rockwell Automation
sales representative.

For More Information on
Safety Function Capabilities, visit:

discover.rockwellautomation.com/safety

Rockwell Automation, Allen-Bradley, GuardLogix, RSLogix 5000, CompactLogix, Stratix 2000, POINT Guard I/O, and Rockwell Software are trademarks of Rockwell
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