Technical description
How to implement a safely-limited speed function,

with an ACS880-01 and an AC500-S safety PLC
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ACS880-01 industrial drives can be
connected with AC500-S safety PLC to
Drive-based safety functions are used in  implement a safely-limited speed (SLS)

applications that require risk reduction safety function. The function ensures
from eg. unexpected and hazardous that motor speed does not exceed
movement. The aim is to design the specified limit and allows machine
machines that are safe to use. This interaction to be performed eg. at slow

safety function example is presented for  speed without stopping the drive.
specific drive and safety devices, but

the function can be implemented with

other ABB drives with few modifications.
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ACS880-01 R5 drive

Eden OSSD non-contact
safety sensor

AC500-S safety PLC

PROFIsafe encoder

Effective and reliable safely-limited speed function for drives

applications

Safely-limited speed function details

Requirements
according to
EN/IEC 60204-1

Safely-limited speed
The SLS function prevents
the motor from exceeding

and the specified speed limit.
EN/IEC 61800-

5-2

Safety SIL 2 (EN/IEC 62061),

integrity level | PLd (EN ISO 13849-1)
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Overview of the safety function
The safely-limited speed (SLS) function
(Figure 1) ensures that the specified

speed limit of the motor is not exceeded.

In ABB drive solutions, the SLS safety
function can automatically decelerate
to a speed below the defined speed
limit when it is activated. Both time and
ramp monitoring can be used during
the deceleration. The SLS function is
suitable for ensuring that the machine
stays safely at a predefined speed

and does not accelerate during e.g.
maintenance or cleaning operations.
Speed WPFuitionffequesied 4
y ! i

IRamp ~ SLS active
monitoring

Figure 1: Safely-limited speed (SLS) function
using the ramp monitoring method.

Design of the safety function

The design of the SLS function consists
of an Eded non-contact safety sensor
as an activating switch, a safety PLC as
a logic unit with an encoder providing
speed feedback and a safe torque off
(STO) -circuit inside the ACS880-01
drive acts as an actuator to stop the
drive in case the speed exceeds the
allowed SLS limit. See circuit diagram
(Figure 2) for connection details.

Operation of the safety function

When the Eden sensor is activated,

the AC500-S detects the sensor signal
and activates the SLS function. If the
motor speed is higher than the defined
SLS speed limit, the drive will be first
decelerated to a speed below the SLS
speed limit, while the AC500-S monitors
the transition ramp using the PROFIsafe
encoder. When the motor speed is below
the SLS speed limit, AC500-S begins the
SLS monitoring to ensure that the motor
speed does not exceed the specified
level. Monitoring will continue until the
SLS function is deactivated.

Returning the Eden sensor to the
standby position deactivates the

SLS safety function. The system
automatically resumes operation or

it will be reset manually, depending
on the application configuration and
requirements. If the SLS trips (STO is
activated due to overspeed), a manual
reset has to be performed.

Ensuring the required safety
performance

The safety function has to fulfil the
required safety performance determined
by a risk assessment. ABB’s Functional
safety design tool (FSDT-01) is used to
design the desired safety function. This
is carried out according to the following
steps:



EDEN OSSD AC500-S ACS880-01 R5
Activating switch ~ Safety PLC Drive
1.1.0.0 1.3.0.0-1.56.0.0 1.6.0.0
satety FLLC logic
| Eden 055D RO 11847 HE — X —| M5B80 | DxsE1E ACE230 RS 650V
l=1.= %nn l-: FLe L nn_:
4 . R 4068 1M PR 1.06E-T 10 FFH 1.02E-8 1 FRHT 188 1 FRHE 117E-8 1M FRHT 2ESE.8 1
Doy -% Doy - % Do - % Do - % Doy - % Doy - %
11,00 Bensar 1.2.0.0- Sensor 1.2.0.0-Inpart 1.4.0.0 - Logio 1.5.0.0 - Dutpast 1500
L Properties of:  Safely-limited speed with Safety PLC
Target PL'd CumentPL'd  Tobsl PR 1.18E.7 1Uh
PROFlsafe Breaictran by sutsysiems
Encoder CRD 11947 HE Campanent ID | Name FL PFHa Cat |MTTFd DCavg Conlridution 1o total PFHA | Lifetime
1.2.0.0 1.1.00 Safely sensar & 45E91m 4 1m2% 20 years
e -L 1200 Spead encooer a4 10eETim 2 - 033 % 10 years
1300 Salety PLC logic e 100E01M 4 . 0BT % 20 years
3 1.4.00 Ealety PLE loge e 18ESMm 4 183% 20 years
1.5.00 Safety PLC logic & 117TE81h 4 0.99 % 20 years
. 1800 Diiwe & 208E81UN 3 2458 % 20 years

Figure 2: Connection example of the safely-
limited speed function with an ACS880-01
and an AC500-S safety PLC.

1. Evaluate the risks to establish target
safety performance (SIL/PL level) for the

Figure 3: Safety calculation and design for the safely-limited speed function according to
EN ISO 13849-1 (can also be made according to EN/IEC 62061). The design is made with the

Functional safety design tool.

Finally the implemented safety function
is validated against the risk assessment

Abbreviations

safety function. to ensure that the implemented safety Abbr. Reference | Description
function actually reduces the targeted DC.., EN ISO Diagnostic
2. Design the safety function loop risk. 13849-1 coverage
and verify the aoh@ved performanoe _ . MTTE, EN 1SO Mean time to
level (PL) or safety integrity level (SIL) General considerations 13849-1 dangerous failure
for the safety function loop (according Achieving machinery safety requires -
. PFH, EN/IEC Probability of
to EN ISO 13849-1 or EN/IEC 62061, a systematic approach beyond the 62061 dangerous failures
respectively), utilizing the device safety physical implementation of a safety per hour
data and the application specific function. The overall machinery safety
haracteristics enerally covers the following areas: PL EN 1O Performance |evel:
© ’ 9 Y 9 ’ 13849-1 corresponds to
SIL, Levels a-e
3. Generate a report for the machine — Planning for and managing functional
. . . . SIL EN/IEC Safety integrity
documentation. Report should contain safety during the lifecycle of the 62061 level
all the calculation results as well as machine

all assumptions made during the
application design.

Figure 3 shows the design of the
safely-limited speed (SLS) function with
the ACS880-01 drive. The function in
this document achieves PL d (SIL 2).
Calculations are made using the default
safety data available for the safety
devices.

Safety function verification and
validation

In addition to the safety calculations
for the achieved safety performance
(SIL/PL), the safety function needs to
be functionally verified as well.

— Assuring compliance to local
laws and requirements (such as the
Machinery directive/CE marking)

— Assessing machine risks (analysis
and evaluation)

— Planning the risk reduction and
establishing safety requirements

— Designing the safety functions

— Implementing and verifying the
safety functions

— Validating the safety functions

— Documenting the implemented
functions and results of risk
assessment, verification and
validation

For more information concerning
functional safety and the Functional
safety design tool, see
www.abb.com/safety and ABB’s
Technical Guide no. 10.

Note: This is an indicative example. Relevant
installation, design and safety calculations
need to be specifically completed for

each system implementation according to
machinery safety standards (EN/IEC 62061,
EN ISO 13849-1, EN/IEC 60204-1 and
EN/IEC 61800-5-2). ABB does not take
any responsibility of the accuracy of the
data used in this document and reserves
right to make changes without further
notice. For detailed safety function
implementation please contact your local

ABB representative.
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Contact us

www.abb.com/drives
www.abb.com/drivespartners
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