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Original Instructions

For the purposes of compliance with the EU Machinery Directive 2006/42/EC, the English version of this manual
is the Original Instructions. Manuals in other languages are Translations of the Original Instructions.

Documentation

Manuals are available to download from the following locations: http://www.drive-setup.com/ctdownloads. The
information contained in this manual is believed to be correct at the time of printing and does not form part of any
contract. The manufacturer reserves the right to change the specification of the product and its performance, and
the contents of the manual, without notice.

Warranty and Liability

In no event and under no circumstances shall the manufacturer be liable for damages and failures due to misuse,
abuse, improper installation, or abnormal conditions of temperature, dust, or corrosion, or failures due to operation
outside the published ratings. The manufacturer is not liable for consequential and incidental damages. Contact
the supplier of the drive for full details of the warranty terms.

Environmental policy

Control Techniques Ltd operates an Environmental Management System (EMS) that conforms to the International
Standard I1SO 14001. Further information on our Environmental Policy can be found at: http://www.drive-
setup.com/environment

Restriction of Hazardous Substances (RoHS)
The products covered by this manual comply with European and International regulations on the Restriction of Haz-
hazardous Substances including EU directive 2011/65/EU and the Chinese Administrative Measures for Restriction

of Hazardous Substances in Electrical and Electronic Products

Disposal and Recycling (WEEE)

When electronic products reach the end of their useful life, they must not be disposed of along
with domestic waste but should be recycled by a specialist recycler of electronic equipment.
Control Techniques products are designed to be easily dismantled into their major component
parts for efficient recycling. The majority of materials used in the product are suitable for

— recycling.

Product packaging is of good quality and can be re-used. Large products are packed in wooden
crates. Smaller products are packaged in strong cardboard cartons which have a high recycled
fibre content. Cartons can be re-used and recycled. Polythene, used in protective film and bags
for wrapping the product, can be recycled. When preparing to recycle or dispose of any product
or packaging, please observe local legislation and best practice.

REACH legislation

EC Regulation 1907/2006 on the Registration, Evaluation, Authorisation and restriction of Chemicals (REACH)
requires the supplier of an article to inform the recipient if it contains more than a specified proportion of any
substance which is considered by the European Chemicals Agency (ECHA) to be a Substance of Very High

Concern (SVHC) and is therefore listed by them as a candidate for compulsory authorisation.

Further information on our compliance with REACH can be found at: http://www.drive-setup.com/reach

Registered Office

Nidec Control Techniques Ltd, The Gro, Newtown, Powys, SY16 3BE, UK. Registered in England and Wales.
Company Reg. No. 01236886
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1 Information

1.1 Warnings, Cautions and Notes

& A Warning contains information which is essential for

avoiding a safety hazard.
| WARNING |

& A Caution contains information which is necessary for

avoiding risk of damage to the equipment and motor.
| caumom |

A Note contains information which helps to ensure correct
operation of the product.

1.2 Safety related information
The user must refer to the document titled “Installation and Operating
& manual MiS210 and MiS250 Safety Modules” for safety related information.

| WARNING |

The user must refer to the relevant drive manual for operating and safety
& instructions before proceeding.

| WARNING |

2 Intended use for this document

This document “MiS210 and MiS250 Safety Modules Getting Started Guide”, is intended to
help users begin to evaluate the MiS2x0 family of safety modules and the Connect PC tool
with the Unidrive M and Digitax HD drive ranges. Users must refer to the “Installation and
Operating manual MiS210 and MiS250 Safety Modules” document for full technical details.

MiS250 Safety Modules” contains important information that the
machine/equipment designer must consider before designing a safety
system or using the MiS210 or MiS250 module.

T The separate document “Installation and Operating manual MiS210 and

Guide” is for illustrative purposes only. The safety system designer must
refer to the “Installation and Operating manual MiS210 and MiS250 Safety
Modules” when producing an actual configuration.

2 This document, the “MiS210 and MiS250 Safety Modules Getting Started

The design of safety-related systems requires specialist knowledge. To

ensure that a complete control system is safe, it is necessary for the whole
& system to be designed according to recognized safety principles. The use

of individual sub systems such as drives and option modules with safety
functions, which are intended for safety-related applications, does not in
itself ensure that the complete system is safe. It is the responsibility of the
designer of the end product or application to ensure that it is safe and in
compliance with the relevant regulations.
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Getting Started Guide”, are for illustration only and do not purport to

f Any application examples given in “MiS210 and MiS250 Safety Modules
represent complete solutions.

| WARNING |

3 Product information

3.1 Products covered by this guide
This guide covers the MiS210 and MiS250 option modules. This document generically
refers to the family of products as MiS2x0.

3.1.1 Supported drives

The MiS210 can be installed in slot 3 of the Unidrive M600, M700, M701, M702, HS70,
HS71 and HS72 drives. The MiS250 can be installed in slot 2 of the Digitax HD M750, M751
or M753, the M754 is not supported.

3.2 What is the MiS2x0 family?

The MiS2x0 family consists of the MiS210 and the MiS250 safety option modules. Both these
modules bring comprehensive safety control features and network safety to the Unidrive M
and Digitax HD drive ranges.

3.3 Features
e Comprehensive set of configurable Machine Safety Functions (MSFs) including SES,
STO, SS1, SS2, SOS, SBC, SDI, SLP, SLS, SLA, SSM and STHC3.
Two safe hardware outputs.
Pulsed outputs.
Four safe hardware inputs.
Inputs can support OSSD.
Primary and secondary encoder channels.
Ability for monitoring of a drive’s EnDat 2.2 encoder up to 4 Mbaud.
FSoE network safety (with M753 or SI-EtherCAT).
CIP network safety (with factory fit on-board Ethernet V2).
Safety MSFs and functions configurable in the PC tool Connect.
Can realise a maximum of Ple in accordance with ISO 13849-1.
Can realise a maximum of SIL 3 in accordance with IEC 61508 and IEC 62061.

6 Getting Started Guide MiS210 and MiS250
Issue Number : 1



3.4 Option module identification

Figure 3-1  MiS210/MiS250 option module

The MiS210 and MiS250 can be identified by:

e The label located on the option module (MiS210 or MiS250).

e The MiS2x0 family can be identified by colour coding across the front of the MiS2x0
module (yellow).

Example MiS210 Product Label Example MiS250 Product Label
MiS210 Mis250
82400000021100 820000002 500
S/N: 3000005001 049 SN 3000005004 1R
RN C€ ()= F
. Pce Ll MO

3.5 Date codes

The date code is specified by four numbers. The first two numbers indicate the year, and the
remaining numbers indicate the week of the year in which the option module or drive was
built.

Example:
A date code of 2010 would correspond to week 10 of year 2020.
3.6 MiS210 & MiS250 firmware

Itis not possible for the user to update or change the firmware in the MiS2x0 family of products.
Hardware with the firmware version that is required should be ordered.
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3.6.1 Identifying the firmware version
To ascertain the firmware version of the MiS210 module examine parameter 17.002, or for the
MiS250 module examine parameter 16.002.

3.7 Drive, network module and Connect requirements

3.7.1 Drive date code requirements

Table 3-1
Drive model Minimum date code
M600, M700, M701 & M702 1807
HS70, HS71 & HS72 up to frame size 9 2117
HS70, HS71 & HS72 up to frame sizes 11 & 12 | 2023
Digitax HD* M750, M751 & M753 2134

*Digitax HD M754 is not supported.

3.7.2 Drive firmware requirements

Table 3-2
Drive model Minimum drive firmware
M600, M700, M701 & M702 V01.16.00*
HS70, HS71 & HS72 up to frame size 9 V02.16.00*
HS70, HS71 & HS72 up to frame sizes 11 & 12 | V02.16.00*
Digitax HD M750, M751 & M753 Vv01.23.00

*If encoder snooping is required at 4M Baud in drive Open Loop mode then the drive firmware must be
V01.23.00/V02.23.00 or greater, otherwise it is limited to 2M Baud.

3.7.3 Keypad language file requirements

The Keypad Language File should be “Language Files_V3_Keypad Language V3-English
(4.4.5.99).keypadLang”. Keypad language files are available from your supplier or to
download from www.controltechniques.com.

3.7.4 Networked safety interface requirements

Table 3-3
Protocol Interface Minimum communications
module firmware
FSoE SI-EtherCAT or M753* V01.07.04.02
CIP Safety Factory fitted Ethernet V2 V02.11.00.16.

*FSoE is supported by the use of an M753, SI-EtherCAT does not support FSoE when used with an M750 or
M751.
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3.7.5 Connect requirements

Table 3-4
Tool Minimum version
Connect 2.17.0.32

3.8 Conventions used in this guide
The configuration of the host drive and some option module functions is done using menus
and parameters. A menu is a logical collection of parameters that have similar functionality.

In the case of an option module, the option module set-up parameters in menu 0 will appear
in drive menu 15, 16 or 17 depending on which slot the module is installed in.

The setting of the Option Slot Identifiers (Pr 11.056) may change the slot numbering from
those described above.

The method used to determine the menu or parameter is as follows:

* Pr S.mm.ppp - Where S signifies the option module slot number and mm.ppp signifies the
menu and parameter number respectively.

If the option module slot number is not specified, then the parameter reference will be a drive
parameter.

* Pr MM.ppp - Where MM signifies the menu allocated to the option module setup menu and
ppp signifies the parameter number within the set-up menu.

* Prmm.000 - Signifies parameter number 000 in any drive menu.

4 Mechanical installation

been disconnected for at least 10 minutes. If using a DC bus supply, ensure this is fully

& Before installing or removing an option module in any drive, ensure the AC supply has
ARG | discharged before working on any drive or option module.
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4.1 General installation
The installation of the MiS210 is shown in

Figure 4-1 MiS210 option module installation

Remove the protective self-adhesive label from option slot 3.

Using a pair of needle nose pliers remove the STO PCB from the drive.
Move the option module in direction shown (A/B).

Align and insert the option module tab into the slot provided (A).

Press down on the option module until it clicks into place.

arwnNpE

NeJI= The MiS210 option module must only be fitted in slot 3 of a Unidrive M70x/HF7xx
drive.
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Figure 4-2 MiS250 option module installation — SI-Option mounting kit

la. Insert a flat head terminal screwdriver underneath the option module slot covers and prise
both out in the direction shown as highlighted (1b).

2. Install the interface card into the option module slot (do not remove the protective cover).
The interface card will remain at an angle with respect to the plastic.

3. Line up and clip the Sl-option module support mounting frame to the drive in the direction
shown.

11 Getting Started Guide MiS210 and MiS250
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Figure 4-3  MiS250 option module installation

1. Remove the protective interface card cover.
2. Align and insert the option module tab into the slot on the drive plastic.

3. Once the option module tab is located into the slot on the drive, push down at the rear of
the option module until it clicks into place.

N[@JI= Once fitted, the Sl-option module remains at an angle with respect to the drive.
N@JI= The MiS250 option module must only be fitted in slot 2 of a Digitax HD drive.
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5 Electrical installation

5.1 MiS210 & MiS250 terminal description

Figure 5-1  MiS210/MiS250 user terminals

Encoder ports

Digital 10 port

The MiS210 and MiS250 are supplied with plug-in connectors for the 10 and Encoder ports.
There is no numbering on the connectors. The IO port connector is coloured green, and the
Encoder port connector is black

5.1.1 Digital 10 connections
Figure 5-2  Digital 10 connector
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Table 5-1

Pin | Description Pin | Description
1 Pulse Out 1 8 Output 1

2 IN1A 9 IN1B

3 IN2A 10 IN2B

4 ov 11 ov

5 IN3A 12 IN3B

6 IN4A 13 IN4B

7 Pulse Out 2 14 Output 2

5.1.2 Encoder connections
Figure 5-3

Encoder connector
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In Table 5-2 the MiS2x0 encoder port connections are shown, (see section 5 Electrical
installation for further details). For details of the drive’s encoder connections please see the

relevant drive documentation.
Table 5-2

Pin | Description Pin | Description

1 ov 8 ov

2 Cosl, Al, Datal 9 Cosl/, Al/, Datal/
3 Sinl, B1, CLK1 10 | Sinl/, B1/, CLK1/
4 Cos2, A2, Data2 11 | Cos2/, A2/, Data2/
5 Sin2, B2, CLK2 12 | Sin2/, B2/, CLK2/
6 Encoder PSU Output | 13 | OV

7 Encoder PSU Input 14 | oV

Table 5-3 shows the combination of local encoders that can be directly connected to the
MiS2x0 via Channel 1 and Channel 2 (local encoders).

Table 5-3 Local encoders only
Primary Encoder Secondary Encoder
Type Location Type Location
(MiS2x0) (MiS2x0)

Safe EnDat 2.2 | Channel1 | - -

EnDat 2.2 Channel1l | - -

AB Channel1 | - -

Sin Cos Channell | - -

SSlI Channel1 | - -

EnDat 2.2 Channell | AB Channel 2
EnDat 2.2 Channel1 | SSI Channel 2
EnDat 2.2 Channel1 | Sin Cos | Channel 2
AB Channel1 | SSI Channel 2
SSlI Channell | AB Channel 2
Sin Cos Channel1 | AB Channel 2
AB Channel1 | Sin Cos | Channel 2
Sin Cos Channel1 | SSI Channel 2
SSl Channel1 | Sin Cos | Channel 2
Sin Cos Channel1 | Sin Cos | Channel 2
AB Channell | AB Channel 2
SSI Channel1 | SSI Channel 2
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In Table 5-4 the encoders that may be connected to the drive, and that the MiS2x0 is capable
of monitoring (snooping) are detailed.

Table 5-4 Drive encoders only
Primary Encoder Secondary Encoder
Type Location Type Location
(drive) (drive)
Safe EnDat 2.2 | Channel A* | - -
EnDat 2.2 Channel A* | - -
EnDat 2.2 Channel A* | EnDat 2.2 | Channel B*

*For Unidrive M drives if encoder snooping is required at 4M Baud in drive Open Loop mode then the drive
firmware must be V01.23.00 or greater, otherwise it is limited to 2M Baud. Digitax HD drives require a minimum
firmware version of V01.23.00.

Channel A is termed “P1” and Channel B “P2” in the drive’s documentation.

Table 5-5 shows the combinations of local and drive encoders possible.

Table 5-5 Drive and local encoder port combinations

Primary Encoder Secondary Encoder
Type Location Type Location
(drive) (MiS2x0)
EnDat 2.2 | Channel A* | EnDat 2.2 | Channel 2
EnDat 2.2 | Channel A* | SSI Channel 2
EnDat 2.2 | Channel A* | Sin Cos Channel 2
EnDat 2.2 | Channel A* | AB Channel 2

*For Unidrive M drives if encoder snooping is required at 4M Baud in drive Open Loop mode then the drive
firmware must be V01.23.00 or greater, otherwise it is limited to 2M Baud. Digitax HD drives require a minimum
firmware version of V01.23.00.

Channel A is termed “P1” in the drive’s documentation.

5.2 MiS210 STO blade connector
The MiS210 has a blade type connector that interfaces to the drive’s STO circuits (see section
4 Mechanical installation).

5.3 MiS250 STO connection

The MiS250 does not have a direct connection to the drive’s STO circuits in the same way as
the MiS210. Rather the user should select one of the safety digital outputs (pin 8 or pin 14)
and wire this to the Digitax HD’s STO circuit.

An STO cable is supplied with the MiS250 for this purpose.

The Digitax HD drive has two STO inputs, these are STO1 and STO2 and are on Pin 2 and
Pin 6 of the drive respectively. The MiS250 is only required to control one STO to achieve a
SIL of 3 as each STO independently achieves SIL3. The user may choose to connect the two
STO channels together, the second STO to another safety device or to 24V. This is an
application specific decision. See the relevant drive documentation for more details.
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6 Quick start example

Here a quick start example is provided for illustrative purposes describing configuring Safely
Limited Speed (SLS) and Safe Stop 1 (SS1) on a Digitax HD M75x drive with an MiS250
module fitted, although the user should find it simple to modify the example for use on a
Unidrive M with MiS210.

N[@)JI= Please see section 7 onward for more details of features and functionality shown
in this example. Users must refer to the “Installation and Operating manual MiS210 and
MiS250 Safety Modules” document for full technical details.

In the scenario described the “machine” has a “maintenance mode” whereby an operator can
perform a specific task, but the shaft must not rotate faster than a certain speed. Within two
seconds of the operator selecting this mode the motor shaft must rotate at no more than 60
rpm. If the desired safely limited speed is not reached for some reason, then the drive will be
commanded to stop within a ten second window using an SS1 function. If this is realised, then
the STO will be turned off at this point. If the zero speed is not attained within ten seconds
the STO will also be turned off and in this case, it has been chosen for illustrative purposes
not to raise an alarm in this example.

Figure 6-1  Example block diagram

SS1 now becomes activated, we wish

The user must
also command
the drive to a
speed below 60
rpm.

“maintenance mode” is activated by
the user (SHIS = false), by means of
SLS we now wish for the shaft to stay
below 60 rpm after two seconds, but
the speed is actually 70 rpm.

to reach 6 rpm within ten seconds. The
speed falls to 6 rpm at 9 seconds and
SHOS output 1 becomes false
therefore removing current from the

motor. If the speed did not reach 6 rpm
within ten seconds, then the current
would also be removed from the motor.

SLS

Stop mode: Time

Zero speed threshold: 524288 counts/s
(60 rpm)

Time to speed limit: 2s

SS1

Stop mode: Time

Zero speed threshold: 52429 counts/s
(6 rpm)

SHIS Input 1 Stop time: 10s

@ SHOS output 1

L 4
“maintenance
mode”

Speed
(counts/s)
Speed
(counts/s)

Request limit speed Stop request

MiS250

A

) sT0
Drive

19 bit EnDat
2.2 encoder
P1

6.1 Assemble the hardware
This example was prepared using the Control Techniques Digitax HD demo-case with an
M753, however an M750 may be used and if so then the SI-Ethernet module shall not be fitted.
A list of the hardware is given in Table 6-1 Hardware. Please see section 3.7 for firmware
and hardware version requirements.
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Table 6-1 Hardware

Item Part number Notes

Digitax HD M753 M753-012 Or M750-012

Unimotor HD 067EDA300DAFGC EnDat 2.2 required

Encoder lead Single cable solution

MiS250 82700000021500

Sl-Ethernet 82400000017900 For Connect (or use factory
fitted Ethernet on M750),
EOE* or EIA-485**

Switch and wiring User assembly

*For EOE a suitable EtherCAT master is required. If EOE is required, then consult the third-party chosen
EtherCAT master’s documentation. The PC tool Connect receives and sends standard Ethernet frames and is
unaware of the EoE protocol, the chosen EtherCAT master routes the Ethernet frames transparently from the
perspective of the PC tool Connect.

** K1-485 Compat Adaptor is required for EIA-485.

In this example, the feedback for the drive and for the safety functions is derived from the
EnDat 2.2 encoder connected to P1 of the drive, the encoder is single turn and 19-bits per
revolution.

N®2R= EnDat 2.1 encoders are not supported by the MiS2x0 family.

6.2 Option modules
Install the MiS250 module and the Sl-Ethernet module (if required) into slots two and one
respectively of the Digitax HD drive.

6.3 Interconnections
It is assumed a Digitax HD demo-case is used, and therefore the standard motor and control
wiring is provided. See section 1 before proceeding.

Connect an Ethernet lead between the SlI-Ethernet module and your laptop or PC.

Insert a double pole (DPST) toggle switch and connect the STO circuits of the drive as shown
in Figure 6-2 Interconnections. *For convenience both STO channels of the drive are
connected together. If an MiS210 and M70x drive are used, then the STO connection is
provided directly between the module and drive.

Figure 6-2 Interconnections

“Maintenance
mode”

/F 2
o—3
MiS250 . M753
; 8 —E 2

10 connector STO connections
6*
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6.4 Creating the safety application in Connect
If it is safe to do so apply power to the drive. Launch Connect and choose Scan Ethernet
network. It is assumed suitable network parameters have not been previously entered.

6.4.1 Scan the Ethernet network
So that Connect may communicate with the Drive and MiS2x0 module a communications
connection must be configured, here we are using an Ethernet connection.

Follow the steps shown in Figure 6-3 to Figure 6-6.

Figure 6-3  Scan Ethernet network

Welcome to Connect

Q

New project from
netwaork scan

My Project 452
Digitax M753

Guides & Manuals

FSoE

Digitax M752
Contact Us
My Project 451
Digitax M752
Seftings AMC_AND_MiS Quick Sean
About Digitax M753
My Project 450
Digitax M753 & 0\
Exit Q ©
My Project 449 Scan all Scan Ethernet
networks network

Digitax M753
My Project 448
Digitax M753
Scan Results

My Project 447

igitax M75.
Digitax M753 Select a scan to perform from the options above.

Figure 6-4  Configure IP details

# Populate project from network *

No devices were found.

" Scanning Ethernet networks - One drive found (with 1 unreachable)
(~) Details

. Unreachable devices detected
These are devices that have been detected but cannot be fully communicated with by your PC.

IP Address MAC Address Identifier Actions Possible Cause
169.254.21.193 | 00:0D:1E:04:A5:06 | 51-Ethernet | u® Wink| | 7/ Configure... |Devi ce is set to get address from DHCP server but PC isn't. DHCP
Addressf Type MName Serial number

Mo reachable devices were found. If you are not expecting this check scan settings and try scanning again.

£ Scan Again H “F Settings... « OK
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Figure 6-5  Assign address and Subnet mask

#) Address Editar *

Assign New IP Address Settings

The range of addresses this PC can see is between 192.168.1.1 to 192.168.1.254.

Becommended setting
DHCP Enabled: D

IP Address: 192.168. 1 . 1 o Available

Subnet mask: 255.255.255. 0

Gateway: 0.0.0.0
MAC Address:  00:0D:1E:04:A5:06

| , Gateway address should be on the same subnet,

Save parameters in device (if applicable)?

[] Advanced ‘ 4 Apply H X Close |

Figure 6-6  Complete IP address setup

£ Populate project from network

Finished scanning for devices. (0 found.)

" Scanning Ethernet networks - One drive found (with T unreachable)

() Details
Address Type Narme Serial number
192.168.1.1 Digitax M753 000000004825241645
&Y Scan Again H 4F Settings.. ‘ # OK ‘ ‘ 2 Cancel ‘

We now must upload parameters from the drive to the project so that the encoder information
is available for the safety setup. (Because in this example we shall use the drive’s Endat 2.2
encoder, and by default the drive interrogates the EnDat 2.2 encoder and automatically

configures the relevant drive parameters).

Figure 6-7 Upload parameters from drive to project

Home Wiew

S 9 =20

%

Add Project  Upload Download Online  Upload
drive~ Owerview to project from project from drive

Project
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The warning explains that the safety configuration has not been uploaded. This message may
be ignored as we are creating a new configuration.

Figure 6-8

= Reading parameters

¥ Read
¥ Read
o Read

3

ad

@ Results

*

Reason

Safety parameters have not been uploaded.
Please run a Safety Upload to upload the parameter values, if required.

Device Address

Mi5250 (192.168.1.1).2

6.4.2 Create the safety application

Click on the MiS250 option in the Dashboard (1) and select Safety Setup (2)

Figure 6-9

Select the MiS250 dashboard.

Dashboard (192.168.1.1) X

@

Safety Testing Scope

Change username/
password

Reset to Factory

Stop Defaults

i i Safety Manuzl

ﬂ Dashboard (192.168.1.1)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
(=~
0=0
o Convert Module .
@ Safety Setup @ o | import
Drive
2 2
Operations
= Upload Download Go
StEthemet ki
Slot 1
Module
l Configuration signature: 287€-ED6D-2225-ED14
Q @ Module status information will be shown when online.
Help & Documents
Mis250
Slot2 g & '
n Sign-off Reports H\JHH SISTEMA &HH SISTEMA Help
EiherCATY
EtherCAT

Follow the subsequent steps to configure the Network, Encoders and System tabs.
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No safe network is required for this example.
Figure 6-10 Network tab

Dashboard (192.168.1.1) Safety Setup (192.168.1.1) X

Safety Setup

Safety setup can configure inputs, outputs, encoders, system reset and functions.

Network | Encoders | A4 System | Functions | Inputs | Outputs | Scope

Safe Network Type Profiles

® Mone StoWiredMiS250 ¥
) CIP Safety

) FSoE

Figure 6-11 Encoders tab

As we have selected the EnDat 2.2 encoder on the drive’s P1 port, the following Encoder
Settings information is populated by Connect based on the drive’s encoder configuration.

Metwork | Encoders | A\ System | Functions | Inputs | Qutputs | Scope

Primary encoder channel Secondary encoder channel

Primary Encoder Selection | Drive P1 Fdbck ¥ Secondary Encoder Selection | Not in use ¥
Encoder Type

Primary Device Type  EnDat [] Safe EnDat
Encoder Settings

Settings for the drive encoder can be changed in the Motor
Feedback Setup tool.

The offline drive settings and online drive settings must be

synchronised.
Primary Rotary Turns Bits 0 .
Primary Comms Bits 19 .

Primary Comms Baud Rate | 4M

Common Encoder Settings

Internal Supply Voltage Monitoring | Off

Speed Averaging Sample Time |4 : ms
External Supply Voltage Monitoring | Off - g
Tms 100 ms

Max response time: 4 ms .
Resalution: 250 counts/s |
User Units

["] Display encoder counts as a user defined unit

Unit Name Unit Symbol Ratio
The name of aunit The symbol for the unit MNumerator Denominator
Unit uu
Unit per counts
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System reset will be via BIS 1 Bit 1 Value (Non-safe input 1, see section 7.3.1.7.2), and
Peripheral faults will be reset by the same input.

Figure 6-12 System tab

Dashboard (192.168.1.1) Safety Setup (192.168.1.1) X

afety Setup

Safety setup can configure inputs, outputs, encoders, system reset and functions.

Network | Encoders | System | Functions | Inputs | Outputs | Scope

Reset Setup Position and Speed Setup Alarm Setup
System Reset Source BIS 1 Bit 1 Value ~ Primary Position  Unassigned v Alarm Present | Unassigned B4
ST Do Primary Speed Unassigned Alarm not present can be implemented by adding a

STIS function and connecting it to a safe Boolean

System Auto Reset [ off network output (SNOS).

Peripheral Fault Reset Source | System o

Add an instance of SLS and SS1 by selecting (1) then (2).
Figure 6-13 Functions tab - add SLS and SS1 Machine Safety Functions (MSFs)

Network | Encoders | System /A Functions Inputs | Outputs | Scope

a0 @uesnnn

SES  STHC3 SEQV SMEQY  STO §52  S0S  SBC sDI sLp SLS 1 SSM SDM MNCOR  AND
My s1s1 X | Ay ss1 X 2
Inputs Outputs
Speed Limit Command Source | Unassigned = Demand | Unassigned v |
Zero Speed Command Source | Unassigned ¥ Safety Active Unassigned b
Speed Underride Source Disabled w Below Speed Limit Unassigned v
Request Limited Speed Unassigned >
At Zero Speed Unassigned bt
Request Zero Speed Unassigned ¥
Settings
Deceleration Mode ® Immediate ) Rate O Time Zero Speed Mode ®) Speed () Position
Speed Limit 0 : counts/s Zero Speed Threshold 0 | counts/s
Alarms

Generate MSF Alarms ) . . . .
On If alarms are raised by this function, the system will be put in a safe state

which may inhibit the operation of cascaded functions

Reset

Reset Source | System &
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SLS will monitor for safe speed when safe hardware input (SHIS Input 1 value) is false.
Deceleration Mode will be time based. The selected Speed Limit of 524288 counts/s equates
to 60 rpm for this example. If the Demand output to SS1 is to remain true, then once SHIS1
becomes false the shaft’'s speed must fall below 60 rpm within 2 seconds. The MiS2x0
calculates a trajectory based on initial speed and the Speed Limit (figure 6.1 is simplified).
The Speed Control Tolerance is added to this trajectory, this is an upper limit of the amount of
dither on the speed feedback which the function allows during slowdown. The MSF is
configured not to raise alarms if its speed envelope is breached, and the MSF is reset by the
System input (Non-safe input 1 in this case).

Figure 6-14 Configure SLS

Network | Encoders | System | Functions | Inputs | Outputs | Scope
F
@ & z @@ S & @ &) &) &) &
SES | STHC3 | SEQV SNEQV STO §52  sS05  SBC sDI sLe SLS SLA  S5M SDM
5151 * | 551 X
Inputs QOutputs
Speed Limit Command Source | SHIS Inputl Value * Demand 551 Command Source v
Zero Speed Command Source Disabled = Safety Active Unassigned v
Speed Underride Source Disabled 4 Below Speed Limit Unassigned -
Request Limited Speed Unassigned <
Settings
Deceleration Mode ) Immediate () Rate (@) Time
Speed Limit 524288 | counts/s
Time To Speed Limit 20000 5| ms
Speed Control Tolerance 50000 : counts/s
Alarms
Generate MSF Alarms
L poff Alarms will not be raised by this function.
Reset
Reset Source | System V
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If Command Source becomes false (because SS1 Demand output becomes false), then SS1
will monitor the stopping of the shaft. In this example the shaft must be below 52429 counts/s
or 6 rpm within ten seconds of Command Source becoming false. The Speed Control
Tolerance is added to this trajectory, this is an upper limit of the amount of dither on the speed
feedback which the function allows during slowdown. The MSF is configured not to raise
alarms if its speed envelope is breached, and the MSF is reset by the System input (Non-safe
input 1 in this case).

Figure 6-15 Configure SS1

Network | Encoders | System | Functions | Inputs | Qutputs | Scope

@B@@@@@@

SES STHC3 SEQV SNEQV STO 552 505 SBC SDI SLp SLS SLA  SSM  SDM OR  MNOR AND NAND XOR XMNOR B8AND STIS SRS SCIS

SLS1 X | ss1 %

Inputs Qutputs
Command Source SLS 1 Demand L4 External connection required between 551 Demand and drive STO. Route STO connections via one of the SHOS Outputs to the drive STO.
Demand SHOS Outputfi€ammand Source v
Stop Request | Unassigned e
Settings
Stop Mode O Rate(® Time

Zero Speed Threshold 52429 : counts/s
Speed Control Tolerance | 50000 : counts/s

Stop Time 10000 . ms

Alarms

Generate MSF Alarms
[10ff  Alarms will not be raised by this function.

Reset

Reset Source | System M

Set the Discrepancy Time to 500 ms and Mode to use the pulsed outputs.
Figure 6-16 Configure Inputs tab

Network | Encoders | System | Functions | Inputs | Qutputs | Scope
Hardware Inputs Setup | Non-Safe Inputs Setup | Network Inputs Setup

Safe Boolean Hardware Inputs

Module 1/0 Terminal Properties Connection

SHOS Qutput 1 a—— Pulsed Output 1

Filter Time 1.000 s ms
SHIS Input 1B —-@ g— SHIS Input 1A Discrepancy Time 500 < |ms SLS_1 Speed Limit Command Source ¥
Mode InternalPulsedPs -
Filter Time 1.000 I ms
SHIS Input 2B g— SHIS Input 2A Discrepancy Time | 5 S ms Unassigned -
Mode Disabled v
Filter Time 1.000 S| ms
SHIS Input 38 —@ @—— SHIS Input 3A Discrepancy Time | 5 3| ms Unassigned .
Mode Disabled 0
Filter Time 1.000 | ms
SHIS Input 48 —@ @-— SHIS Input 4A Discregancy Time [5 “Jms Unassigned -
Mode Disabled v
SHOS Output 2 e— Pulsed Qutput 2
Hardware Input Reset
Reset Source | System -
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Figure 6-17 Save to project

Safety Setup

Safety setup can configure inputs, outputs, encoders, system reset and functions.

& Save to project

Figure 6-18 Enter your new credentials

@ Login - 1921681
Please login to continue

Username | hyUserMame

o

Password | sesann

% Log in

K Cancel

6.4.3 Download the safety configuration
Figure 6-19 Go on-line

) -:h

Online

Figure 6-20 Select Download from the dashboard

Dashboard (192.168.1.1) X

Convert Module
Version

o Download

Test-Comm-On

Healthy
MSFs running narmally

Active

Q Dashboard (192.168.1.1)
= Configuration and Monitoring
ode
Safety Setup
Drive
Digitsx M753 .
Operations
= Upload
Si-Ftheret | IS
Siot 1
- Module
Signature:
Project
Mode:
i Status:
Misz50 Alarm Nene
—— Module Trip Code:
System State:
Worst Case Cycle Time: 68%
EihereAT™ STO:
Help & Documents
EtherCAT
R Sign-off Reports

u‘JHH SISTEMA

Import

‘@HH SISTEMA Help

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

Expart Safety Testing Scope

Parameter
Listings =

Change username/ Reset to Factory £ DBG: Validate &
Stop
password Defaults generate config

i i Safety Manual
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Figure 6-21 Replace configuration

) Download - 192.168.1.1 X
Download will replace the current module configuration

Do you want to continue?

W Yes X Mo

Figure 6-22 Enter credentials

. Register, Log in and Identify - 192.168.1.1 *

Please provide new legin details. These will be stored in this project and
on the safety module in order to protect this configuration from
unauthorized modification.

MNew username MylUserName

MNew password [T

Confirm password |ssssss |

Password must be between 6 and 20 choracters

o Continue

| M Cancel ‘

Figure 6-23 Enter round trip code
Enter the value of parameter 16.012 or the drive’s serial number. (17.012 for MiS210).

. Register, Leg in and Identify - 192,168.1.1 ¥

Please provide new login details. These will be stored in this project and
on the safety module in order to protect this configuration from
unauthorized modification.

MNew usemame

New password sssnes

Confirm password |(ssssss

Password must be between 6 and 20 characters

Te ensure you are connected to the correct drive please read the value of

the round trip code from the drive keypad or read the serial number from
the drive, then enter it here.

Round trip code |
or drive serial number:
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Figure 6-24

. Register, Log in and Identify - 192.168.1.1 >

Please provide new login details. These will be stored in this project and
on the safety module in order to protect this configuration from
unauthorized modification.

New username

New password sassee

Confirm password |essess

Password must be between & and 20 characters

To ensure you are connected to the correct drive please read the value of
the round trip code frem the drive keypad or read the serial number from
the drive, then enter it here,

Round trip code I
. . 54348
or drive serial number:

Value matches the round trip code on the connected drive:

MName: {(Unnamed)
Drive type: Digitax M753
Model: 01200065
Rating: 1.1kW (6.54)
Voltage: 200V

‘ o OK ‘ ‘ M Cancel ‘

In the next step we will put the MiS2x0 into Test mode. The module will only remain in Test
mode for a maximum of 24 days (this is configurable by the user). This allows the user to test
the configuration. Once tested and development is completed typically the user would sign-
off their safety application and then put the module into Operating mode see section 6.6.

Figure 6-25 Select Test

|0
Downloaded configuration
Name Type Value Downloaded Uploaded
UMNAVAILABLE Function Execution Table.MSF Runorder 1 |INT 160 160 160
UMNAVAILABLE Function Execution Table.MSF Runorder 2 |INT 151 151 151
‘ UNAVAILABLE Function Execution Table.MSF Runorder 3 |INT 1o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder 4 |INT o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder 5 |INT o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder & [INT o 0 0
‘ UMAVAILABLE Function Execution Table.MSF Runarder 7 |INT 0 0 0
UMAVAILABLE Function Execution Table.MSF Runarder 8 |INT 0 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 9 |INT 0 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 10]INT 1o 0 0
UMAVAILABLE Function Execution Table.MSF Runarder 11]INT 0 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 12|INT 0 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 13]INT 1o 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 14|INT 1o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder 15]INT o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder 18|INT o 0 0
UNAVAILABLE Function Execution Table.MSF Runorder 17|INT o 0 0
UMAVAILABLE Function Execution Table.MSF Runarder 18]INT 0 0 0
UMNAVAILABLE Function Execution Table.MSF Runorder 19]INT 0 0 0
UNAVAIIABLE Function Execution TableMSFE Runarder 201INT 12 0 0
Downloaded successfully. You may now either run the configuration in test
meode (where you can menitor it), or sign-off and place the medule inte
operational mode.
‘ 0F Test | ‘ & Sign-off | ‘ Close
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Figure 6-26 Enter Test Mode

05 Enter Test Mode

Motion safety functions will run and drive output may be energised.

Testing time limit: | Maximum (~24 days) ¥

6.5 Running the example in Test Mode

In the Safety Testing tab, you may view details of the encoder feedback, diagnostics for the
MSFs and diagnostics for the inputs and outputs.

Only proceed if safe to do so.
Figure 6-27 Safety Testing

I Safety Testing (192.168.1.1) X

&=l|Safety Testing

A Run and monitor the safety configuration.

STO: Inactive (torque may be generated by the drive causing the motor ta tum) Alarm: None

Encoder Position: 301484 counts Encoder Relative Position: 420 counts/cycle
Encoder Speed: 425250 counts/s Encoder Acceleration: -9600 counts/s”
Encoder Averaging: [
Run Order Function Properties
Name Type Value Connection
» I Inputs SYSTEM Module Configuration and Control.System Reset Source |BOOL FaLsE BIS 1 Boolean Inputs.Bit 1 Value

System

ﬁ

sis_1

Outputs

We®

Custom List 2021-04-..5 (192.168.1.1) X

B Custom List 2021-04-26 0805

View parameters on the drive and option modules.

Compare with Defaults | ] Compare with File & Print |, Print preview & PDF export [1] Columns + =| View ~
Parameter  Caption Caption on keypad Categor Value Source/Destination
01021 Preset Reference 1 Preset Reference 1 50.0 rpm
16031 Non Safe Input 1 Non Safe Input 1 [ off

For this example, we will manually control the drive’s speed by configuring the Reference
Selector to Preset (parameter 01.014 = Preset, parameter 01.015 = 1) and varying Preset
Reference 1 (parameter 01.021). We will also control the MiS250’s reset by manually writing
to Non Safe Input 1 (BIS 1, parameter 16.031).
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Figure 6-28 SLS Diaghostic Code

Safety Testing (192.168.1.1) X

5=1|Safety Testing

Run and monitor the safety configuration.

STO: Inactive (torque may be generated by the drive causing the motor to turn)  Alarm: None
Encoder Position: 509024 counts Encoder Relative Position: 414 counts/cycle
Encoder Speed: 435740 counts/s Encoder Acceleration: -6100 counts/s*
Encoder Averaging: [

— SLS_1 Safely Limited Speed Zero Speed Command Source SAFEBOOL  |Unassigned Disabled
SLS_1 Safely Limited Speed.Demand SAFEBOOL  [TRUE 551 Safe Stop.Command Seurce
System SLS_1 Safely Limited Speed Safety Active SAFEBOOL  |TRUE
SLS_1 Safely Limited Speed.At Zero Speed SAFEBOOL _|FALSE
SLS_1 Safely Limited Speed.Be Speed Limit SAFEBOOL _ [TRUE
sLs1 SLS_1 Safely Limited Speed Re: c BOOL FALSE SYSTEM Module Configuration and Control.System Reset Source
5LS_1 Safely Limited Speed Request Limited Speed BOOL ITRUE
SLS_1 Safely Limited Speed.Request Zero Speed BOOL FALSE
@ sst SLS 1 Safely Limited Speed Deceleration Mods ENUM [Time
SLS_1 Safely Limited Speed Speed Limit UNKNOWN 524288 counts/s
E 5LS_1 Safely Limited Speed Deceleration To Speed Limit UNKNOWN [0 counts/s*
* Outputs. SLS_1 Safely Limited Speed.Deceles n To Zero Speed UNKNOWN [0 counts/s*
SLS_1 Safely Limited Speed.Til eed Limit INT 2000 ms
5LS_1 Safely Limited Speed.Time To Zero Speed INT 0 ms
SLS_1 Safely Limited Speed Zero Speed Threshold INT 0 counts/s
SLS_1 Safely Limited Speed.Max Standstill Distance INT 0 counts
ENUM Speed
INT 0 ms
INT o ms
INT 1
5LS_1 Safely Limited Speed Speed Cantrol Tolerance INT 50000 counts/s
SLS_1 Safely Limited Speed Generate MSF Alarms BOOL FALSE
SLS_1 Safely Limited Speed Speed Underride Source SAFEINT Unassigned Disabled
SLS 1 Safely Limited Speed Error BOOL FALSE
5LS_1 Safely Limited Speed Diagnostic Code INT 0x8034 - Monito..|

I Custom List 2021-04-..5 (192.168.1.1) %

B Custom List 2021-04-26 0805

View parameters on the drive and option modules.

Compare with Defaults | j Compare with File & Print |, Print preview @ PDF export [I] Columns - = View -
Parameter  Caption Caption on keypad Categor Value
01021 Preset Reference 1 Preset Reference 1 50.0 rpm
‘ 16031 Non Safe Input 1 Non Safe Input 1 [ off

Source/Destination

Connect may be used to manually write the parameters, for convenience the user can choose
to create a Custom List and add parameter 01.021 and parameter 16.031. (Open the required
menu in the parameters folder of the project pane, right click on the desired parameter and

select send to custom list).

Follow to steps in Table 6-2 to run the example.

Table 6-2 Steps to run the example

Step Action

Comment

1 Apply the Forward run signal to the
drive by closing the FWD switch on the
demo case (Or apply 24V potential to
Digital Input 4)

The STO MSF is Active (the 24V to the
STO terminal is removed) and the drive will
not allow current to flow in the motor

2 Set Non Safe Input 1 (parameter
16.031) to true

e On a rising edge the MiS250 will
reset

e 24V is applied to the STO circuit of
the drive

e The STO MSF is Inactive, and
torque may be generated

3 Close the “maintenance switch” to turn
off “maintenance mode” (SLS Speed
Limit Command Source is active low)

SLS is not monitoring for overspeed

4 Increase the speed to 61 rpm or above
(parameter 01.021)

The shaft should rotate at the selected
speed.

5 Decrease the speed to 50

(parameter 01.021)

rpm

Shaft should rotate at 50 rpm
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6 Open the “maintenance switch” SLS is now monitoring for overspeed

7 Increase the speed to 61 rpm e The shaft should rotate at 61 rpm.
(parameter 01.021) We have commanded the shaft to
go at a speed higher than the safely

limited speed

e SLS Safely Limited Speed
Diagnostic code will report Safe
Speed Threshold exceeded

e SS1 Safe Stop Diagnostic Code will

report Stopping
8 Decrease the speed to below 6 rpm e SS1 has detected a successful stop
(parameter 01.021) within 10 seconds e STO is Active and the drive will not
of step 7 turn the motor

e SS1 Safe Stop Diagnostic Code will
report Stopped

The sample time of the MiS210 is fixed at 1 ms, thus the speed resolution is 1000 counts/s.
This equates to a rotational speed resolution of 0.114 rpm for the 19-bit encoder in this
example. The relationship between rotational speed in rpm and counts/s is be given by:

counts/s
219

Rotational speed = * 60

6.6 Running the example in Operating Mode

From the Safety Testing state, the user may exit Safety Testing and then begin to place the
module in Operating mode. Operating mode requires the user to sign off their safety
application.

Figure 6-29 Select Stop

[RELESE TR ARICVIRY Safety Setup (192.168.1.100)  Safety Testing (192.168.1.100)

ﬁ Dashboard (192.168.1.100)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

= Configuration and Monitoring
Convert Module 5
Safety Setup. Vorsian Import Export Safety Testing Scope
Operations
Change username/ Reset to Factory [} DBG:CreateSign-Off .*}\\ DBG: Validate &
Upload Download Go Stoy L
P O P password Defaults =) Report L€ generate config

Status

nnnnnnnnnnnnn

(Empty)
Siot 1

(Empty)
Siot2

Figure 6-30 Request Stop

) stop - 192.168.1.100 X

Warning, safety functions are currently operating. Doing this action will
stop the current configuration from executing. You must ensure the
system is in a safe state before continuing.

¥ Reguest Stop # Cancel
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Figure 6-31 Enter the round trip code or drive’s serial number

O stop - 192.168.1.100 ht

Warning, safety functions are currently operating. Doing this action will
stop the current configuration from executing. You must ensure the
system is in a safe state before continuing.

Te ensure you are connected to the correct drive please read the value of
the round trip code frem the drive keypad or read the serial number from
the drive, then enter it here,

Round trip code |
or drive serial number:

B Verify M Cancel

Figure 6-32 Select Go

[ U RTRR VI Safety Setup (192.168.1.100)  Safety Testing (192.168.1.100)

f} Dashboard (192.168.1.100)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

= Configuration and Monitoring

@
oge

Safety Setup

Convert Module 3
Version Import Export Safety Testing Scope

Operations

) Change username/ Reset to Factory =7 DBG: Create Sign-Off ‘ &) D3G: Validate &
o Upload o Download ° ce Stop 0 password Defsults Report generate config

Status

Pt
ES

(Empty)
Siot2

You must only put the module into Operating mode if you have verified your system and signed
off the report.

Figure 6-33 Select Confirm

O Go -192.162,1.100 x

This will put the safety module in operating mode.
=1 View the sign-off report (Project Configuration 210714140455, pdf)

Please confirm that you have tested and signed-off the cenfiguration and
want to put the safety module into cperating mede.

" Confirm K Cancel

The module should now be in operating mode.
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7 Configuring the MiS210 & MiS250 modules

The PC tool Connect is required to configure the MiS210 and MiS250 safety modules, the
modules safety configuration cannot be configured using parameters. From within Connect
the user can configure, test and deploy their safety application along with creating a Sign-off
report.

Connect is available from your supplier or to download from www.controltechniques.com. See
section 3.7.5 Connect requirements for minimum version.

7.1 New project

Launch Connect. The user may Scan the network via the appropriate configuration network
(Section 7.1.1) or create a new project manually by selecting Empty Project, then adding the
required drive and safety module (Section 7.1.2).

7.1.1 Scan the network

It is assumed that a suitable drive with an applicable MiS2x0 module installed is connected to
either an Ethernet or EIA-485 network (“Serial RTU network”). This example details the use
of an Ethernet network with an M700 drive and MiS210 module. The commands available
under File in the menu bar may be used or select the required network from the Project
Management tab as shown in this example.

NeJI=H Software such as VPNs may block the Scan function.

Figure 7-1  Project Management tab

Project
Project Y n-ujed Management X
o projectloaded. &) Project Management
020 Set-up and work with sets of drives.
Create or Open a Project
| Newproject
-
7 Open
Build a Project from a Network of Drives
'E‘ Scan Ethernet network
Kﬁ‘ Scan Ethernet network via gateway/Eof
ETS Scan serial RTU network
Li} Scan all connected drives
Help -1 x
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Figure 7-2  Drive’s dashboard

Dashboard (192.168.19) X

ﬁ Dashboard (192.168.1.9)

B o

< 4

00 ,

o 2 0 © % o
. Online Upload Download Connection Set mode
Drive
Unidrive M700

(Empty) Setup & Diagnostics

— » @ B B

(Empty)
5,,,?? Setup Diagnostics Parameter Block
- - Listings ~ Diagrams ~
Parameters
. ] e
§ Compare  Compare with New Load
Mis210 with file..  defaults..  parameter file parameter file...
Slot 3
Parameter Help
Parameter
Reference Guide
Ethernet

Commands for working with a drive. Commands can also be found in the ribbo

from drive to drive settings and region parameters model

)
Upload  Download
toafile filetodnve

Set

Click on the Scan Ethernet network button (Figure 7-1). If the drive is successfully discovered,
then the Drive’s dashboard should load (Figure 7-2).

7.1.2 Add adrive and MiS2x0 module manually
This example details adding an M700 and MiS210 safety module.

Click on New project in the Project management tab (Figure 7-3). Select Empty project
(Figure 7-4), add the drive (Figure 7-5) and select the drive type and configuration required
(Figure 7-6). Click on Slot 3 in the Drive’s dashboard (Figure 7-7) and then select the
MiS2x0 module and firmware version (Figure 7-8).

Figure 7-3

rems

New project

Project

Project -1 x iject Management X
o project [oadech &) Project Management
=

oZ0 Set-up and work with sets of drives.

Create or Open a Project

New praject

~

7 Open

Build a Project from a Network of Drives

’ﬁ Scan Ethernet network
’;‘@\ Scan Ethernet network via gateway/Eof
E Scan serial RTU network
L‘i& Scan all ted d
Help -1 x
34

Getting Started Guide MiS210 and MiS250
Issue Number : 1



Figure 7-4  Empty project

@) New Project

Available templates:
| EmpigProject
’T Scan Ethernet network
’ﬁ Scan Ethernet network via gateway/EcE
E& Scan serial RTU network

}j Scan all connected drives

Name: My Project 417

Location: C:\Users\austja01\Documents\Control Technigues'Connect
T

Figure 7-5  Add drive

; l:l . E IUI. | E.h“l..

%m_ -

drive™ Overvie
Sa  addigrive (2)

| 'EE Scan for new drives.
=5 My Project 417
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Figure 7-6  Select drive and settings

@ New drive X

Name and type

Choose the name and type of the new drive

Name: My Drive

Drive Range: | High Performance v

Drive Type: Unidrive M700 ¥
Model

Model: 03200050

Rating: 0TSKW (5A)

Voltage: 200V

Mode and region
Mode: RFC-S -

Region: 50Hz -

Communications
Enter the settings for connecting to this drive:

Protocol: Ethernet v
IP address: 192.168. 1 . 10
Metmask: 255.255.255. 0
TCP Port: 6160 ¥

DHCP Enabled? []

Figure 7-7  Select slot 3

Dashboard (My Drive) X

ﬁ Dashboard (My Drive)

Commands for working with a drive. Commands can also be found in the ribbo

B o

@
oge o o)

o = Q & @ 5 @

. Online Upload Download  Connection  Set mode Default Set Reset
Drive from drive to drive settings and region parameters model

Unidrive M700

(Empty) Setup & Diagnostics

Slot 1
)
“
P > @ B8 @
m|
5‘;? Setup Diagnostics ~ Parameter Block
- - Listings = Diagrams =
(Empty) Parameters
Slot3
f | ]
B == B » & &
—_— Compare  Compare with Mew Load Upload  Download
_— with file... defaults... parameter file  parameter file.. toafile file to drive
Parameter Help
Ethernet

(1)

Parameter
Reference Guide
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Figure 7-8  Select MiS210 and firmware version

ﬁ Dashboard (My Drive)

Commands for working with a drive. Commands can alg

= Empty option slot

ogo Choose the type of option module to add to this option slot
Drive MiS210
Y Choose the firmware version of the option module
(E;-.::y) V01.01.00.13
(Empty) | o Ok ‘ | A Cancel

Slot 2

N[eJI= The MiS2x0 module’s firmware is fixed and cannot be changed. Select the
required firmware version for your module.

7.2 Drive online and offline states

Safety Setup and import/export functions are undertaken in the drive’s offline state, whereas
Downloading, Testing etc are carried out in online state. This can be selected from the Online

icon in the ribbon (Figure 7-9 Online button).

Figure 7-9  Online button (in offline state)

% =
! ﬂ'gtl

Orline

The icon text always shows Online; however, the icon has a blue background while online
(see Figure 7-10) and no background when offline (Figure 7-9).

Figure 7-10 Online button (in online state)

=
¥ ﬂ‘gﬂ

Online
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7.3 Safety dashboard
Contained in the MiS2x0 module’s Dashboard are all the tools for configuration testing and
deployment.

Figure 7-11 MiS2x0 module’s Dashboard

Dashboard (My Drive) X

ﬁ Dashboard (My Drive)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

: Configuration and Menitoring

Q
00
o @ @ Convert Module @
Safety Setup Lo Safety Testing Scope ]| import Expart
Drive
Unidrive M700 .
Operations
(Empty)
sert Ch / Reset to Fact
/
Upload Download Go Stop ENGE LsEmame, eset to Factory
password Defaults
(Empty)
Slot 2
Status
Module

Configuration signature: 287E-EDBD-2225-ECT0
@ Module status information will be shown when online.

Mis210
ot 3

Help & Documents

Q Sign-off Reports HJHH SISTEMA @HH SISTEMA Help | ﬂ Safety Manual

Ethemnet

7.3.1 Safety Setup
From within the MiS2x0 Dashboard click the Safety Setup button.

Figure 7-12 Safety Setup

Safety Setup (192.168.1.9)

Safety Setup
Safety setup can configure inputs, outputs, encoders, system reset and functions.

Metwork | Encoders | System | Functions | Inputs | Outputs | Scope

Safe Network Type Profiles

' MNone StoWiredMiS210 ¥
L) CIP Safety

i) F5oE

The Safety Setup window will open. From here the user can select the relevant tabs, these
are detailed below.

7.3.1.1 Save to Project
To apply changes once a setup has been created click the Save to Project button.

Figure 7-13 Save to project

B Save to project

7.3.1.2 Messages
Connect will provide messages regarding the user’s configuration issues at design time, these
are shown in the Message frame located at the bottom of the Safety Setup page. Additionally,
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the tabs where any issues are located will be indicated by triangular yellow exclamation
symbols. See Figure 7-14 Messages.

Figure 7-14 Messages
=

Safety Setup
Safety setup can configure inputs, outputs, encoders, system reset and functions.

N
Network | Encoders | System | Functions | /il Inputs | Outputs | Scope

A\ Hardware Inputs Setup | Non-Safe Inputs Setup | Network Inputs Setup

Safe Boolean Hardware Inputs

Module I/O Terminal Properties Connection

SHOS Output 1 0—— Pulsed Qutput 1

Filter Time 1.000

| ms
SHIS Input 1B —'@ g— SHIS Input 1A Discrepancy Time |5 < |ms Unassigned
Mode ExternalContPS_~
Filter Time 1.000 | ms
SHIS Input 2B e— SHIS Input 2A Discrepancy Time |5 3ms Unassigned
Mode Disabled -
. 0B
Fiter Time 1000 S|ms
SHIS Input 3B —@ a— SHIS Input 3A Discrepancy Time | 5 S ms Unassigned
Mode Disabled -
Filter Time 1.000 S| ms
SHIS Input 4B —@ Q'— SHIS Input 4A Discrepancy Time | 3 HLE Unassigned

Mode Disabled

A, SHIS Input 1 Value: when this is not connected, its mode must be disabled.

There are one or more invalid inputs.

7.3.1.3 Network

The MiS2x0 family is capable of supporting either CIP Safety or FSoE safe networks. In this
tab either one safety network or no safety network can be selected. The user can manually
select the input and output configurations that are specific to each protocol or select a pre-
defined Profile. Currently the pre-defined Profiles supported are StoWiredMiS210/MiS250 for
no network and StoFSOENetworkMiS210/MiS250 for FSoE. Selecting a profile will
preconfigure some of the safety configuration.

See Section 10 Networked safety for information on configuring safe networks.

7.3.1.4 Encoders

In the Encoder tab the user may configure the primary and secondary encoders as required.
The secondary encoder if necessary, is used to compare with the primary encoder in cases
where this is a requirement. Note, the MiS2x0 family does not support multiple axes.

\N[@]l= EnDat 2.1 encoders are not supported by the MiS2x0 family.

7.3.1.4.1 MiS2x0 speed resolution

The sample time of the MiS210 is fixed at 1 ms, thus the speed resolution is 1000 counts/s.
For example, this equates to a rotational speed resolution of 14.6 rpm for a 1024 PPR AB
rotary encoder (CPR =4096). The relationship between rotational speed in rpm and counts/s
for an incremental encoder is be given by:

counts/s

pPR+4 90

Rotational speed (rpm) =

And for a communications encoder where n is the number of bits per revolution.

counts/s
P

Rotational speed (rpm) = 60

7.3.1.4.2 MiS2x0 position and drive’s encoder

For position functions, the position value if derived from the drive’s encoder is the position as
directly reported by the EnDat 2.2 encoder and is not the normalised position used by the
drive.
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Figure 7-15 Encoder tab

Dashboard (192,168,1.9) Safety Setup (192.168.1.9) X
Safety Setup
Safety setup can configure inputs, outputs, encoders, system reset and functions.

Network | Encoders | System | Functions | Inputs | Outputs | Scope

Primary encoder channel Secondary encoder channel

Primary Encoder Selection | Safety PA Fdbck v Secondary Encoder Selection | Safety PB Fdbck ¥
Encoder Type Encoder Type
Primary Device Type | AB ¥ Secondary Device Type | AB ¥

Common Encoder Settings

Ratio Numerator 1 Speed Averaging Sample Time |4 \\ ms

Ratio Denominator 1 1 ms 100 ms

Max response time: 4 ms ~ EE——
Difference Tolerance 00 | uu Resolution: 250 countsfs 1

HIEE SIS

Internal Supply Voltage & Monitoring | Off ¥
External Supply Voltage Monitoring | Off  ~

User Units
Display encoder counts as a user defined unit
Unit Name Unit Symbol Ratio
The name of a unit The symbeol for the unit Numerator Denominator
Unit uu 1 M 2

Unit per counts

Figure 7-15 Encoder tab shows the Encoder tab in the Safety Setup view. Note, certain
settings are only visible when specific features are activated. For example, if a secondary
encoder is not in use, then the ratio and tolerance selections in the Common Encoder Settings
frame will not be visible.

See section 5.1.2 Encoder connections for details of connecting encoders to the MiS2x0
module.

7.3.1.4.3 Encoder terminology

Table 7-1 Encoder terminology

AB Incremental encoder with two complimentary square wave outputs that are
90° out of phase with each other.

SC Sine/Cosine encoder with two analogue signals that offset by 90° to each
other. The MiS2x0 does not interpolate the Sine/Cosine signals, the signals
are counted in the same way as an AB encoder.

EnDat Communications encoder based on proprietary communications. Only EnDat
2.2 (including Safe EnDat 2.2) encoders are supported by the MiS2x0 family.

SSi Synchronous Serial Interface communications encoder

Rotary turns | With EnDat 2.2 encoders it is used to determine the number of bits within the

bits communication messages from the position feedback device that represent
turns. For AB and SC encoders the MiS2x0 requires the rotary turns bits to
be set to 25.

Comms bits | Specifies the total number of bits of position information in the comms
message from the EnDat 2.2 or SSI encoder.

Comms Defines the baud rate used for encoder communications.
Baud rate
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Maximum For Safe EnDat encoders.
Acceleration
for Test

Second For Safe EnDat encoders. This is the position bits for the second feedback
Position bits | channel in the encoder, this value can be found in the encoder’s datasheet.

7.3.1.4.4 Primary encoder channel

If an encoder is required in your application, then enter the configuration for the primary
encoder. Select from either the drive’s encoder (Drive P1 Fdbck) or the local channel A
encoder (Safety PA Fdbck). See section 5.1.2 Encoder connections for details on the
supported encoder types and possible combinations.

The settings for the drive’s encoder (EnDat 2.2) are those configured in the drive, however if
selecting Safe EnDat then the Maximum Acceleration for Test and Second Position Bits (refer
to encoder manufacturer’'s datasheet) must be entered in the Encoder Settings frame.

7.3.1.4.5 Secondary encoder channel

In the case where a secondary encoder is required, then enter the configuration for the
encoder in the Secondary encoder Selection frame. See section 5.1.2 Encoder connections
for details on the supported encoder types and possible combinations.

7.3.1.4.6 Common Encoder Settings

7.3.1.4.6.1 Encoder comparison settings (Ratio Numerator, Ratio Denominator &
Difference Tolerance)

If a secondary encoder is used, then the primary encoders position is compared with the
secondary encoder.

Figure 7-16 Ratio Numerator, Ratio Denominator & Difference Tolerance

Commeon Encoder Settings

Ratio Numerator 4 - Speed Averaging Sample Time | 4 - | MS
Ratio Denominator 1 : ; ms. 100 ms

- Max response time: 4 ms IS
Difference Tolerance 4 ~ | counts Resolution: 250 counts/s B

Internal Supply Voltage Monitoring | Off

External Supply Voltage Monitoring | Off

Scaled Encoder = (Secondary Encoder Reading * Encoder Ratio Numerator) / Encoder Ratio Denominator

Consider the following example:

Primary Encoder = 4096 Pulses per Revolution, Secondary Encoder = 1024 Pulses per
revolution.

To perform the scaling, the Ratio Denominator is set to 1 and the Ratio Numerator set to 4.

(1024 = 4)
Scaled Encoder :f = 4096
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The Difference Tolerance is relative to the primary encoder and must take account of the
difference in encoder resolutions. In the case above the primary encoder will count in units
whereas the secondary encoder will increment in increments of 4 once every 4 counts of the
primary encoder. Hence to avoid a trip due to a difference tolerance it will need to be setto a
minimum of 4. Additionally, the Difference Tolerance must take account of encoder non-
linearities, and if the encoders are attached by a mechanical gearbox, the gearbox backlash.

7.3.1.4.6.2 Supply Voltage Monitoring

Internal Supply Voltage & Monitoring if selected provides 5V, 8V or 15V from the encoder port
of the MiS2x0 module and monitors the voltage. The External Supply Voltage Monitoring if
selected monitors an external encoder supply via pin 7 of the encoder port. See section 5.1.2
Encoder Connections.

Figure 7-17 Supply monitoring

Common Encoder Settings

Ratio Numerator 1 . Speed Averaging Sample Time 4 ms

Ratio D nat 1
ato Uenominator 1ms TCU —

Max response time: 4 ms

Difference Tolerance 0 counts Resolution: 250 counts/s I

Internal Supply Voltage & Monitoring | Off

External Supply Voltage Monitoring Off

7.3.1.4.6.3 Speed Averaging Sample Time

This function acts on the calculated speed and not directly on the of the positional resolution
of the encoder. It averages the counts/s (speed) per a sample time in milliseconds. This gives
an apparent increase in speed resolution at the expense of a longer reaction time.

Speed averaging is useful to avoid fluctuations in the measured speed due to encoder
resolution, this is shown in Figure 7-18 Speed here without averaging, each consecutive
update of speed every millisecond would change, i.e. 1000, 0 and then 1000 etc. With speed
averaging selected each consecutive reading is consistent.

Figure 7-18 Speed averaging

€—2ms—>
I

|
. . .—Encoder, edges latched 500 counts/s
1 count per ms 0 counts/s
1000 counts/s ? T T
‘ \
| TUpdate MSF =500 counts/s

@ :speed updated

LK1 ms 1000, 0, 1000, 0..counts/s

average sample 2 ms (1000+0)/2 = 500 counts/s

The resolution value of counts/s (speed) shown by the Resolution bar graph decreases as the
sampling time increases, i.e. the counts/s resolution (smallest dividable part) becomes
“better”. However, the response time increases. See Figure 7-19 Speed Averaging Sample
Time.
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Figure 7-19 Speed Averaging Sample Time

Common Encoder Settings

FY FY

Ratio Numerator 1 - Speed Averaging Sample Time | 10 - | Ms
] ] Py o
Ratio Denominator 1 - 1ms 100 ms
- Max response time: 10 ms
Difference Tolerance 0 ~ | counts

Resolution: 100 counts/s B

Internal Supply Voltage Monitoring | Off -

External Supply Voltage Monitoring | Off

7.3.1.4.6.4 User Units

If selected the encoder counts may be displayed in Connect in terms of User Units. Enter the
Numerator and Denominator required for your selected units, the Unit Name and Unit Symbol
can also be entered.

Figure 7-20 User Units

User Units

Display enceder counts as a user defined unit

Unit Mame Unit Symbol Ratio
The name of a unit The symbol for the unit Mumerator Denominator
mm| mm 1 . 2
mm per counts

7.3.1.5 System
7.3.1.5.1 Reset Setup

7.3.1.5.1.1 System Reset Source & Peripheral fault Reset
System Reset Source can be assigned to an input that typically, but not necessarily would be
connected to a reset push button.

The Start up state refers to when the MiS2x0 module is powered up.
MSF alarms are raised when the system fails to operate within specified limits.

Peripheral Faults are alarms representing those faults that can be associated with the
connected peripherals. For example, when an encoder cable has become disconnected and
communications with the encoder is lost.

The Peripheral Fault Reset Source can either be a separate input in or it can use the System
Reset Source (System), or it can be disabled. If it is disabled, then Connect and the
configuration credentials are required to reset a peripheral fault
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Figure 7-21 Reset setup frame

Reset Setup
Systemn Reset Source BIS 1 Bit 1 Value ~
Systemn Start Reset [] off
Systemn Auto Reset ] off
Peripheral Fault Reset Source | Spsfem =

7.3.1.5.1.2 Position and Speed Setup

If a safety network that supports integers is utilised, then network variables may be assigned
to The Primary Position and Primary Speed. This allows the position and speed to be
communicated to the safety PLC. For position functions, the position value if derived from the
drive’s encoder is the position as directly reported by the EnDat 2.2 encoder and is not the
normalised position used by the drive.

7.3.1.5.1.3 Alarm Setup
It is possible to configure a safe output to indicate an Alarm Present condition.

7.3.1.6 Functions
Contained in the Functions tab the user will find the main MSFs and associated MSFs such
as logic. MSFs are outlined in section 8.

7.3.1.6.1 Add an MSF to the project

To add an MSF to your project simply double click on the required MSF icon, or click the green
addition symbol when hovering over the icon. Some MSFs allow multiple instances of
themselves; others only permit a single instance.

Figure 7-22 Adding an MSF

Metwork | Encoders | System | Functions & Inputs | Qutputs | Scope

o EFP oo e ® ®

Add |[C3  SEQV SNEQY  STO 551 552 505 5BEC S0

7.3.1.6.2 Removing an MSF from the project
To remove an MSF, click on the cross at the top of the tab. To remove all MSFs select the
Delete All icon from the right of the Functions tab.
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Figure 7-23 Deleting an MSF

A sTo %
Inputs Outputs
Command Source | Unassigned = Internally connected to drive STO
FTS Source Disabled = STO Status | Unassigned v

Figure 7-24 Deleting all MSFs

X

Delete All

7.3.1.6.3 Connecting MSFs together

MSFs can be connected to each other where appropriate using the drop-down selections from

Inputs and Outputs within an MSF. In Figure 7-25 Selecting an output and Figure 7-26
Connecting MSFs, an SES MSF and STO MSF have been added to the project, the

Demand output of the SES has been connected to the STO Command Source. Note, the

connection can be made from either the Output of SES or the Input of STO dropdown menus.

Figure 7-25 Selecting an output

SES * | STO *
Inputs Outputs
Command Source  SHIS Input 1 Value v Demand STO Command Source v
STO Command Source b
SHOS Qutput 1 Command Socurce D| Connected to this output
Reset SHOS Qutput 2 Command Source [
Reset Source | System I BOS 1 Bit 1 Command Scurce O
BOS 1 Bit 2 Command Source
Start Reset [ | Off =
BOS 1 Bit 3 Command Scurce O
Auto Reset [ Off
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Figure 7-26 Connecting MSFs

SES X | 5TO X
Inputs

Reset

Reset Source | System
Start Reset [] Off

Auto Reset [ ] OFf

STHC3 SEQV SNEQV

SES X STO *
Inputs

FTS Source Disabled

Network | Encoders | System | Functions | Inputs | Outputs | Scope

@EEF oo uUE

STHC3 SEQV  SNEQV

Command Source = SHIS Input 1 Value ~ Demand STO Command Source v

Network | Encoders | System | Functions | Inputs | Outputs | Scope

@A ==

Command Source  SES Demand

581 552 SOS  SBC SDi SLp SLS

Qutputs

P9 OB

s81 8§82 S80S SBC SDI sLp SLS

Outputs

v Internally connected to drive STO

v STO Status | Unassigned bt

7.3.1.7 Inputs

7.3.1.7.1 Hardware Inputs Setup (Safe Boolean Hardware Inputs)
If safe hardware inputs are used in the MSFs’ configurations, then the user must also configure
the hardware inputs in the Inputs tab.

There are four two channel safe boolean hardware inputs available on the MiS2x0. Each
channel can be configured with a filter time to aid with noise, a discrepancy time that allows a
delay between each channel of the input becoming active, and a mode that allows
configuration of the input type (see Table 7-2 Hardware input Mode).

Table 7-2 Hardware input Mode

Mode

Comment

ExternalContPS

An external 24V signal

InternalPulsedPS

The pulsed outputs of the MiS2x0 (terminals 1 & 7) are used to feed
the switching device

OSSD Approved OSSD (Output Signal Switching Device) outputs can be
connected without restriction to the inputs
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Table 7-3

Safe Boolean hardware inputs

Safe Boolean Hardware Inputs

ov

Module I/0 Terminal

SHIS Input 2B Q— SHIS Input 2A

06

Network | Encoders | System | Functions | Inputs | Outputs | Scope

Hardware Inputs Setup | Non-Safe Inputs Setup | Network Inputs Setup

SHOS QOutput 1 m—— Pulsed Output 1
SHIS Input 1B —-@ Q— SHIS Input 1A

Properties
Filter Time 1.000 < ms
Discrepancy Time | 5 Zims
Mode InternalPulsedPS ~

Filter Time 1,000 <jms

Discrepancy Time

Mode

Filter Time

SHIS Input 3B —@ e—— SHIS Input 3A Discrepancy Time

Mode

Filter Time

SHIS Input 48 —@ @—— SHIS Input 4A Discrepancy Time
SHOS Qutput 2 Q— Pulsed Output 2
|

Mode

4

ms

Disabled

1.000

EINE]

5

<lar e

Disabled

1.000

EIE]

5

<l e

Disabled

Connection

SES Command Source

SYSTEM System Reset Source

Unassigned

Unassigned

Unassigned

7.3.1.7.2 Non-Safe Inputs Setup (Non-Safe Boolean Inputs)

If the configuration made by the user contains non-safe inputs (referred to as BIS inputs and
Non Safe Inputs), then the relevant non-safe inputs assignments will be shown in the Non-
Safe Inputs Setup tab. If required, the user can also modify the assignments from this tab.

Non Safe inputs may be written to via menu 17 or menu 16 for the MiS210 and MiS250
respectively. For example, the user may map a digital input of the drive to a Non Safe Input.

A single instance of the BIS MSF contains four inputs, Table 7-4 BIS MSF - Non Safe
Inputs details how a total of four BIS MSFs (BIS 1 to BIS 4) provide the sixteen Non Safe

inputs.

Figure 7-27 Non-Safe Inputs Setup

Network

Encoders | System

Hardware Inputs Setup | Non-Safe Inputs Setup

BIS 1 Bit 1 Value

BIS 1 Bit 2 Value

BIS 1 Bit 3 Value

BIS 1 Bit 4 Value

BIS 2 Bit 5 Value

BIS 2 Bit 6 Value

BIS 2 Bit 7 Value

BIS 2 Bit & Value

BIS 3 Bit @ Value

BIS 3 Bit 10 Value

BIS 3 Bit 11 Value

BIS 3 Bit 12 Value

BIS 4 Bit 13 Value

BIS 4 Bit 14 Value

BIS 4 Bit 15 Value

BIS 4 Bit 16 Value

Functions | Inputs

Qutputs | Scope

Network Inputs Setup

SYSTEM System Reset Source ~

Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

Unassigned

w

w

w
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Table 7-4

BIS MSF - Non Safe Inputs

BIS MSF 1to 4

Menu 16/17 caption

Menu 16/17 parameter

BIS 1 Bit 1 value

Non Safe Input 1

031

BIS 1 Bit 2 value

Non Safe Input 2

032

BIS 1 Bit 3 value

Non Safe Input 3

033

BIS 1 Bit 4 value

Non Safe Input 4

034

BIS 2 Bit 5 value

Non Safe Input 5

035

BIS 2 Bit 6 value

Non Safe Input 6

036

BIS 2 Bit 7 value

Non Safe Input 7

037

BIS 2 Bit 8 value

Non Safe Input 8

038

BIS 3 Bit 9 value

Non Safe Input 9

039

BIS 3 Bit 10 value

Non Safe Input 10

040

BIS 3 Bit 11 value

Non Safe Input 11

041

BIS 3 Bit 12 value

Non Safe Input 12

042

BIS 4 Bit 13 value

Non Safe Input 13

043

BIS 4 Bit 14 value

Non Safe Input 14

044

BIS 4 Bit 15 value

Non Safe Input 15

045

BIS 4 Bit 16 value

Non Safe Input 16

046

7.3.1.7.3 Network Inputs Setup
If network safety is used in the user’s configuration, then the Network Input assignments will

be shown in the Network Inputs Setup tab.

assignments from this tab.

If required, the user can also modify the

A single instance of the SNIS MSF contains four inputs and they may be blocks of safe
Booleans or safe integers. Depending on the Network setup the inputs shown will vary.

Figure 7-28 Network Inputs Setup

Metwork

Hardware Inputs Setup | Mon-Safe Inputs Setup

Encoders | System

Functions | Inputs | Qutputs

Safe Boolean Network Inputs

48

SNIS 1 Bit 0 Value

SNIS 1 Bit 1 Value

SNIS 1 Bit 2 Value

SNIS 1 Bit 3 Value

SNIS 2 Bit 4 Value

SNIS 2 Bit 5 Value

SNIS 2 Bit & Value

SNIS 2 Bit 7 Value

Connection

STO Command Source:
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

Unassigned

Scope

Metwork Inputs Setup
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7.3.1.8 Outputs

7.3.1.8.1 Hardware Outputs Setup (Safe Boolean Hardware Outputs)
When safe outputs are used in the user’s configuration there is no need for the user to enable
the outputs in the Hardware Outputs Setup tab.

It is possible for the user to assign an input to the FTS Source (Force to safe). If this input is
high, then the safe hardware output is forced safe. Additionally, the output SO Status (Safe
Output) can be assigned to an output therefore providing the status of the output, for example
to pass the value to the safety network if used.

Figure 7-29 Safe Boolean Hardware Outputs

Network | Encoders | System | Functions | Inputs | Outputs | Scope

Hardware Outputs Setup | Non-Safe Outputs Setup | Network Outputs Setup

Safe Boolean Hardware Outputs

Connection Properties Module /0 Terminal
Output 1 FTS Source | SHIS Input 1 Value
SHIS Input 1 Value SHOS Cutput 1 m— Pulsed Output 1
SO1 Status Unassigned v
SHIS Input 1B —@ g—— SHIS Input 1A
SHIS Input 2B e— SHIS Input 2A
SHIS Input 3B —@ g—— SHIS Input 3A
SHIS Input 4B —@ @'— SHIS Input 4A
Output 2 FTS Source | Disabled o
Unassigned ¥ SHOS Output 2 e— Pulsed Output 2
502 Status Unassigned ©

7.3.1.8.2 Non-Safe Outputs (Non-Safe Boolean Outputs)

If the configuration made by the user contains non-safe outputs (referred to as BOS outputs
and Non Safe Outputs), then the relevant non-safe output assignments will be shown in the
Non-Safe Outputs Setup tab. If required, the user can also modify the assignments from this
tab.

Non Safe outputs may be written to via menu 17 or menu 16 for the MiS210 and MiS250
respectively.

A single instance of the BOS MSF contains four outputs, Figure 7-30 Non Safe Outputs
details how a total of four BOS MSFs (BOS 1 to BOS 4) provide the sixteen Non Safe outputs.
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Figure 7-30 Non Safe Outputs

Connection

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled

Disabled

Metwork | Encoders | System

v

Functions | Inputs | Outputs | Scope

Hardware Outputs Setup | Non-Safe Outputs Setup | Network Outputs Setup

BOS 1 Bit 1 Command Source
BOS 1 Bit 2 Command Source
BOS 1 Bit 3 Command Source
BOS 1 Bit 4 Command Source
BOS 2 Bit 5 Command Source
BOS 2 Bit 6 Command Source
BOS 2 Bit 7 Command Source
BOS 2 Bit 8 Command Source
BOS 3 Bit 9 Command Source
BOS 3 Bit 10 Command Source
BOS 3 Bit 11 Command Source
BOS 3 Bit 12 Command Source
BOS 4 Bit 13 Command Source
BOS 4 Bit 14 Command Source
BOS 4 Bit 15 Command Source
BOS 4 Bit 16 Command Source

Table 7-5

BOS MSF - Non Safe Outputs

BOSMSF1to 4

Menu 16/17 caption

Menu 16/17 parameter

BOS 1 Bit 1 value

Non Safe Output 1

051

BOS 1 Bit 2 value Non Safe Output 2 052
BOS 1 Bit 3 value Non Safe Output 3 053
BOS 1 Bit 4 value Non Safe Output 4 054
BOS 2 Bit 5 value Non Safe Output 5 055
BOS 2 Bit 6 value Non Safe Output 6 056
BOS 2 Bit 7 value Non Safe Output 7 057
BOS 2 Bit 8 value Non Safe Output 8 058
BOS 3 Bit 9 value Non Safe Output 9 059
BOS 3 Bit 10 value Non Safe Output 10 060
BOS 3 Bit 11 value | Non Safe Output 11 061
BOS 3 Bit 12 value | Non Safe Output 12 062
BOS 4 Bit 13 value Non Safe Output 13 063
BOS 4 Bit 14 value Non Safe Output 14 064
BOS 4 Bit 15 value Non Safe QOutput 15 065
BOS 4 Bit 16 value Non Safe Output 16 066
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7.3.1.8.3 Network Outputs Setup
If network safety is used in the user’s configuration, then the Network Output assignments will
be shown in the Network Outputs Setup tab.

assignments from this tab.

If required, the user can also modify the

A single instance of the SNOS MSF contains four outputs and they may be blocks of safe
Booleans or safe integers. Depending on the Network setup the outputs shown will vary.

Figure 7-31 Network Outputs Setup

v

SNOS 1 Bit 0 Command Source
SNOS 1 Bit 1 Command Source
SNOS 1 Bit 2 Command Source
SNOS 1 Bit 3 Command Source
SNOS 2 Bit 4 Command Source
SNOS 2 Bit 5 Command Source
SNOS 2 Bit 6 Command Source
SNOS 2 Bit 7 Command Source
SNOS 3 Bit 8 Command Source
SNOS 3 Bit 9 Command Source
SNOS 3 Bit 10 Command Source
SNOS 3 Bit 11 Command Source
SNOS 4 Bit 12 Command Source
SNOS 4 Bit 13 Command Source

Metwork | Encoders | System | Functions | Inputs | Outputs | Scope
Hardware Qutputs Setup | Non-Safe Qutputs Setup | Network Outputs Setup
Safe Boolean Network Outputs
Connection Force-to-Safe
Unassigned - Disabied
Unassigned - Disabled
Unassigned ) Disabled
Unassigned s Disabled
Unassigned - Disabied
Unassigned - Disabled
Unassigned ~ Disabled
Unassigned A Disabled
Unassigned e Disabied
Unassigned e Disabled
Unassigned ~ Disabled
Unassigned A Disabled
Unassigned L} Disabled
Unassigned & Disabled
Unassigned ) Disabled

SNOS 4 Bit 14 Command Source

7.3.1.9 Generate MSF Alarms option
If certain MSFs monitored values go outside of their envelope, then by default an alarm is
raised. This alarm can be deactivated at design time by deselecting the Generate MSF Alarms
option where provided in a specific MSF setup tab. Ifitis required that the MSF demand forms
an input to further MSFs, alarms would need to be disabled. For example, Figure 7-32 MSF
Alarm deactivated, shows SOS with the MSF alarm deactivated.

Figure 7-32 MSF Alarm deactivated

STO * | sos1 *
Inputs

Command Source | SHIS Input 1 Value ¥

Settings

Zero Speed Mode @ Speed () Position

Zero Speed Threshold | 0 2| counts/s

Alarms

Generate MSF Alarms

Qutputs

Demand

Standstill

Metwork | Encoders | System | Functions | Inputs | Qutputs | Scope

EEErePooeEEREE

SES STHC3 SEQV  SNEQV 551 552

[JOff  Alarms will not be raised by this function.

SBC SDI SLP SLS

SHOS Output 1 Command Source ~

Unassigned =

Reset

Reset Source | System
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7.3.1.10 Scope

Up to four channels of data from the MiS2x0 module may be captured using the drive’s
onboard scope. The required channels are configured in the Scope tab along with an optional

Divisor.

Figure 7-33 Scope

Metwork | Encoders | System | Functions | Inputs | Qutputs | Scope

Safety dashboard,
The scope ocutputs must not be used as safety critical or safety relevant signals.
Sources Divisors

Channel 1 Source | 5HIS Safe Boolean Hardware Inputs.input 1 Value Channel 1 Divisar | 1

Channel 2 Source » Channel 2 Divisor 1
Channel 3 Source » Channel 3 Divisor 1
Channel 4 Source » Channel 4 Divisor 1

Up to four scope channels can be configured by defining the source and divisor for each channel. The Safety module

Once the configuration is downloaded to the MiS2x0 module, and the MiS2x0 is either placed
in Safety Testing or Operating mode (by performing a Safety sign-off) then the user can select
the Scope button from the MiS2x0 dashboard. This will launch the pre-configured drive’s

onboard scope.
Figure 7-34 Scope button on MiS2x0 Dashboard

Dashboard (192.168.19) X

ﬂ Dashboard (192.168.1.9)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

= Configuration and Monitoring

Module Trip Code:  Healthy
System State:
‘Worst Case Cycle Time: 47%

STC: Active

Help & Documents

n Sign-off Reports H‘JHH SISTEMA

Ethernet

| i Safety Manual

@HH SISTEMA Help

@,
00
Convert Module x
© Safety Setup Vorsion Safety Testing Scope Import
Drive
Unicrive W700 -
Operations
(Empty)
e Change usermame/
Upload Download Go o Stop 9 !
password
(Empty)
Siot2
Status
Module
Signature: ' CB07-D38D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot 3 Alarm: None 9

Export

Reset to Factory
Defaults

The Sample period and trigger options can be set in the Onboard Scope, and then the Start

button pressed to capture a recording of the relevant channels.
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Figure 7-35 Onboard Scope

@ Onboard Scope

Record, display and save logged parameter values.

Live

Percentage (%)

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950
Time (ms)

P ser Ready

564 ms 7 Load H Saveas.. |5 Copydate
(A) settings
Channels Trigger Timebase Auto-save
Paramet Colour  Visibl  Tri
"arameter Olour | Vidhie © Trigger on Start Sample period | 2000 % | ps Mode Normal ~
1 | [(17.090) Scope Output 1 [¥|[X M
¢ ) Scope Outpu Parameter hd © Numberof o Auto-save mode | Disabled *
) - - data points
v Threshold | 0 - Auto-save reset ]
© Duration 1992 ms
R - © Rising edge © Auto-save file
A [ | @ Enable Trace number 0
Falling edge Marks O
4 hd - © Auto-save
Delay =R pa Disabled

7.3.2 Safety testing

Once a valid configuration has been downloaded the user may place the MiS2x0 in Safety
Testing mode. Here values of inputs, outputs, position, speed, and MSFs can be viewed.

Figure 7-36  Safety Testing button on MiS2x0 Dashboard
Safety Testing (192.168.1.1)

f.} Dashboard (192.168.1.1)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
@,
05,0
(-] Convert Module
| . Safety Setup Version Import Export Safety Testing Scope
Drive
Digitax M753
Operations
= i Change username/ Reset to Factory
= Uplozd Povnlozd Ge O stop password Defaults
Sl-Ethernet ‘ 5 DBG: validate &
Siot1 generate config
Status
Module
N Signature: ' T17F-CDOF-D341-1A41
Misz30 Mode: Configuring
T Stetm Test-Comm-On
Alarm: Network Not Available see Setup Menu Parameter 028 [0x434]
EhereA T Module Trip Code: Healthy
System State: Unknown state (0xC001)
Worst Case Cycle Time:  66%
EtherCAT STO: Active (the drive will not turn the motor)
Help & Documents
Parameter Reference g B8
Cude n Sign-off Reports gl sisema &HH SISTEMA Help i i Safety Manual
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Figure 7-37 Safety Testing

Dashboard (192.168.1.1)  [ENCVCE R CERIZAR) I
Safety Testing
Run and monitor the safety configuration.

STO: Active (the drive will not turn the motor) Alarm: Netwark Not Available see Setup Menu Parameter 028 [0x434]

Encoder Position: 100901 counts Encoder Relative Position: 0 counts/cycle

Encoder Speed: -500 counts/s Encoder Acceleration: 62500 counts/s*

Encoder Averaging: [ ]

Run Order Function Properties
MName Type Value Connection
* I Inputs 5L5_1 Safely Limited Speed Speed Limit Command Source |SAFEBOOL  [FALSE SNIS 1 Safe Boolean Network Inputs.Bit 0 Value

5L5_1 Safely Limited Speed Zero Speed Command Source |SAFEBOOL  |Unassigned Disabled
5L5_1 Safely Limited Speed Demand SAFEBOOL  [FALSE SHOS Safe Boolean Hardware Outpute.Outout 1 Command Source
5L5_1 Safely Limited Speed Safety Active SAFEBOOL _[FALSE
5L5_1 Safely Limited Speed At Zero Speed SAFEBOOL _[FALSE
SLS_1 Safely Limited Speed Below Speed Limit SAFEBOOL [FALSE
5L5_1 Safely Limited Speed.Reset Source BOOL FALSE TEM Module Configuration and Control.System Reset Source
5L5_1 Safely Limited Speed Request Limited Speed 8OOL FALSE
5L5_1 Safely Limited Speed Request Zero Speed BOOL FALSE
5L5_1 Safely Limited Speed Deceleration Mode ENUM Immediate
5L5_1 Safely Limited Speed Speed Limit UNKNOWN _[52428 counts/s
5L5_1 Safely Limited Speed Deceleration To Speed Limit | UNKNOWN
5L5_1 Safely Limited Speed Deceleration To Zero Speed | UNKNOWN
5L5_1 Safely Limited Speed.Time To Speed Limit INT
5L5_1 Safely Limited Speed Time To Zero Speed INT o ms
5LS_1 Safely Limited Speed Zero Speed Threshold INT 0 counts/s
5L5_1 Safely Limited Speed.Max Standstill Distance INT 0 counts
5L5_1 Safely Limited Speed Zero Speed Mode ENUM Speed
SLS_1 Safely Limited Speed Speed Limit Dwell Time INT oms
5L5_1 Safely Limited Speed Zero Speed Dwell Time INT o ms
5L5_1 Safely Limited Speed Speed Underride Multiplier | INT 412
SLS_1 Safely Limited Speed Speed Control Tolerance INT 0 countsis
5L5_1 Safely Limited Speed Generate MSF Alarms 80OL FALSE
5L5_1 Safely Limited Speed Speed Underride Source SAFENT 0 SINIS Safe Integer Network Inputs.integer 1 Value
5L5_1 Safely Limited Speed Error BOOL FALSE
5L5_1 Safely Limited Speed Diagnostic Cade INT o0 -

7.3.3 Convert module version

The module’s firmware is fixed and cannot be changed, however configurations for
deployment in modules with lower versions of firmware to that of the project can be created
by using the Convert Module Version button on the MiS2x0 Dashboard.

For V01.01.00.34 firmware the Convert tool will be hidden, if your project is based on
V01.00.00.17 firmware the Convert tool will be available.

Figure 7-38 Convert Module Version button on MiS2x0 Dashboard

Dashboard (192.168.1.9) X

ﬂ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
(~]
050
o Convert Module
Safety Setup Version Safety Testing Scope Impart Export
Drive B
Unidrive M700 N
Operations
(Empty)
e Ch / Reset to Fact
Upload — e Stop ange username/ eset to Factory
passwerd Defaults
(Empty)
Slet2
Status
Module
Signature: « CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot 3 Alarm: None 9
Module Trip Code: ~ Healthy
System State:
— Worst Case Cycle Time: 47%
= STO: Active
e Help & Documents
R Sign-off Reports u\JHH SISTEMA @HH SISTEMA Help il i Safety Manual

If newer features are used in your configuration that are not supported by previous versions
of firmware, then it will not be possible for the conversion to take place.
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Figure 7-39 Convert Module Version

Con\rert Module Versi..n (192.168.1.9) X

No changes are made until you click 'Apply’.

g Current version:

Mis210 Convert to: Select a version ¥

Convert Module Version

Convert the safety project to a different version

You can use this tocl to convert the current Safety configuration to a different version.

Your configuration will be inspected for compatibility with the selected version.

7.3.4 Scope
See section 7.3.1.10 Scope.

7.3.5 Import

It is possible to import a suitable configuration from another Connect project, or another drive
in the current project. The Import button is located on the MiS2x0 Dashboard. Each drive with
a MiS2x0 module in a project has its own safety configuration.

Click the Change button in the Current project located in the Source frame and select the
location of another project that you want to import the safety configuration from or select from
another drive in the current project. Click Import to import the safety configuration into the
current drive’s MiS2x0 module. The compatibility of a source drive’s MiS2x0 configuration will
be checked when the Import button is pressed.

\N[@]]= It is not possible to import an MiS210 configuration to an MiS250 or vice versa.

Figure 7-40 Import button on MiS2x0 Dashboard

Dashboard (192.168.1.9) X

ﬁ Dashboard (192.168.1.9)

= Configuration and Monitoring

(]
05,0
(<) Convert Module E}’
Safety Setup Version . Safety Testing
Drive
Unidrive M700 .
Operations
(Empty)
Siet 1
Upload Download Go
(Empty)
Slet 2
Status
Module
Signature: o CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing

Sio s Alarm: None 9
Module Trip Code:  Healthy
System State:

= Worst Case Cycle Time: 47%

Z STC: Active

Ethernet Help & Documents

Q Sign-off Reports u‘JHH SISTEMA @HH SISTEMA Help

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

sto Change username/ Reset to Factory
P password Defaults

[ sstety Manua
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Figure 7-41 Import

8] Import - 192.168.1.8

Source

External project: My Project 417 | 7 Change ... | ‘ W Current |

Select Drive name Connection address Drive type

My Drive 192.168.1.100

Safety type Safety firmware Compatibility Status
| unidrive M700 | Mis210 | 01010013 | Matching | Available

Target

Drive name | Connection address | Drive type

Safety type | Safety firmware

(Unnamed) | 192.168.1.9 Unidrive M700 | Mi5210

¥01.01.00.13

Messages

Wy Selecta source drive. (Change source project if necessary.)

7.3.6 Export

Safety configurations from the current project may be exported to other suitable existing
projects, or other suitable drives within the current project. Each drive with a MiS2x0 module
in a project has its own safety configuration.

Click the Change button in the Current project located in the Source frame and select the
location of another project that you want to export the safety configuration to or select another
If more than one drive with MiS2x0 modules are

drive in the current project to export to.

located in a target project, then the user may choose to export to multiple drives.

Click Export to export the safety configuration to the selected drives’ MiS2x0 modules. The
compatibility of a target drive’s MiS2x0 configuration will be checked when the Export button

is pressed.

N®JR= It is not possible to export an MiS210 configuration to an MiS250 or vice versa.

Figure 7-42 Export button on MiS2x0 Dashboard

ﬁ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
(~]
050
o Safety Setup \5:”5:’5;‘ WModule Safety Testing Scope Impart Expart
Drive
Unidrive M700 N
Operations
(Empty)
Slet1 .
Upload — e Stop Change username/ Reset to Factory
passwerd Defaults
(Empty)
Slet2
Status
Module
Signature: « CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot 3 Alarm: None 9
Module Trip Code: ~ Healthy
System State:
— Worst Case Cycle Time: 47%
STC: Active
e Help & Documents
b\ Sign-off Reports u\JHH SISTEMA @HH SISTEMA Help { i Safety Manual
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Figure 7-43 Export

& Export - 192.168.1.9 - | *
Source
Drive name | Connection address | Drive type Safety type | Safety firmware
(Unnamed) | 192.168.1.9 Unidrive M700 | Mi5210 v01.01.00.13
Target
External project: My Project 419 | (5 Change ... | | J Current |

Drive name Connection address Drive type Safety type Safety firmware Compatibility Status

(Unnamed) 192.168.1.9 Unidrive M700 Mi5210 V01.01.00.13 Matching Pending

Messages

| « Export | | K Close

7.3.7 Upload
An existing configuration may be uploaded from an MiS2x0 module to replace the current
project configuration. The current project configuration will be overwritten if an Upload is

performed.
In drive Online state (see section 7.2) click the Upload button.
Figure 7-44 Upload button on MiS2x0 Dashboard

Dashboard (192.168.1.9) X

Q Dashboard (192.168.1.9)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

E Configuration and Monitoring

Q,

(<=
o Convert Module ~ )
Safety Setup Vorsiom Safety Testing Scope Import Export
Drive
Unidrive M700 .
Operations
(Empty)
e Ch / Reset to Fact
Upload Download Go Stop 2nge username/ eset to Factary
password Defaults
(Empty)
Slet2
Status
Module
Signature: + CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
St 3 Alarm: None D

Module Trip Code:  Healthy
System State:

Worst Case Cycle Time: 47%
STC: Active

)

P Help & Documents

b\ Sign-off Reports u‘JHH SISTEMA @HH SISTEMA Help i i Safety Manual

7.3.8 Download
The user may download the current project configuration to an MiS2x0 module using the
Download button. If a configuration resides in the MiS2x0 module it will be overwritten.

In Online state (see section 7.2) click the Download button. The configuration will be
downloaded, once the configuration is downloaded then the MiS2x0 module may be placed in
Test mode or the configuration can be signed-off and the module placed in Operational mode.
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Figure 7-45 Download button on MiS2x0 Dashboard

Dashboard (192.168.19) X

ﬁ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
(]
05,0
Convert Modul r
o Safety Setup V:”S:’fn odule Safety Testing Scope Import
Drive
Unidrive M700 .
Operations
(Empty)
et Change username/
Upload Download Go O Stop 9 !
password
(Empty)
Slet 2
Status
Module
Signature: o CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot3 Alarm: None 9
Module Trip Code:  Healthy
System Stater
— Worst Case Cycle Time: 47%
STC: Active
. Help & Documents
Q Sign-off Reports U‘JHH SISTEMA @HH SISTEMA Help il i Safety Manual

Export

Reset to Factory
Defaults

7.3.9 Go

To place the MiS2x0 into operational mode the Go button may be pressed while in Online
state (see section 7.2). This requires the user to sign-off their configuration. Operational

mode can also be selected as part of the Download process.
Figure 7-46  Go button on MiS2x0 Dashboard

Dashboard (192.168.1.9) X%

ﬁ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
Q,
050
o Convert Module 9 .
Safety Setup ik Safety Testing Scope Import
Drive
Unidrive M700 .
Operations
(Empty)
e Change username/
Upload Download Go o Stop g !
password
(Empty)
SiotZ
Status
Module
Signature: + CB07-DS8D-1CF1-9689
Made: Operating
Mis210 Status: Executing
St 3 Alarm: None
Module Trip Code: ~ Healthy
System State:
= Worst Case Cycle Time: 47%
STC: Active
Help & Documents
Ethernet P
Q Sign-off Reports quHH SISTEMA @HH SISTEMA Help { i Safety Manual

Export

Reset to Factary
Defaults

7.3.10 Stop

If the MiS2x0 module is in Operational mode or Test mode, then the module may be placed
into stop mode by pressing the Stop button while in Online state (see section 7.2).
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Figure 7-47 Stop button on MiS2x0 Dashboard

Dashboard (192.168.19) X

ﬁ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
(]
05,0
(<) Convert Module @ .
Safety Setup Version . Safety Testing I¥ Scope Import Export
Drive
Unidrive M700 .
Operations
(Empty)
et Change username/ Reset to Facto
Upload Download Go Stop 9 ! Y
password Defaults
(Empty)
Slet 2
Status
Module
Signature: o CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot3 Alarm: None 9
Module Trip Code:  Healthy
System Stater
Worst Case Cycle Time: 47%
STC: Active
. Help & Documents
R Sign-off Reports N‘JH‘H SISTEMA @HH SISTEMA Help { i Safety Manual

7.3.11 Change username/password

The user credentials may be changed on a MiS2x0 module while in Online state (see section
7.2) providing the original password is known. Click the Change username/password button,
then enter the original credentials to be able to change the username or password.

The credentials can only be changed up to a maximum of seven times before the MiS2x0
requires to be reset to factory defaults.

Figure 7-48 Change username/password button on MiS2x0 Dashboard

Dashboard (192.168.1.9) X

ﬁ Dashboard (192.168.1.9)
Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration and Monitoring
Q,
050
Convert Module r
o Safety Setup Version Safety Testing Scope Impart Export
Drive
Unidrive M700 N
Operations
(Empty)
e Ch / Reset to Fact
Upload — o Stop ange username/ eset to Factory
password Defaults
(Empty)
Slet2
Status
Module
Signature: « CBO7-D58D-1CF1-9689
Mode: Operating
Mis210 Status: Executing
Siot 3 Alarm: None 2
Module Trip Code:  Healthy
System State:
Worst Case Cycle Time: 47%
STC: Active
e Help & Documents
n Sign-off Reports u\JHH SISTEMA é‘HH SISTEMA Help { i Safety Manual

7.3.12 Reset to Factory Defaults

The MiS2x0 module can be factory defaulted by pressing the Reset to Factory Defaults button
while in online state (see section 7.2). The user will be prompted to enter the round-trip code
or drive’s serial number.
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Figure 7-49 Reset to Factory Defaults button on MiS2x0 Dashboard

Dashboard (192.168.19) X

ﬁ Dashboard (192.168.1.9)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

= Configuration and Monitoring

(]

040
o Safety Setup ‘6:”5:’5: WModule Safety Testing Scope Import Export

Drive
Unidrive 1700 .
Operations
(Empty)

Siot1 .
Upload Download e Stop Change username/ Reset to Factory
password Defaults
(Empty)

Slet2

Status

Module

o CBO7-D58D-1CF1-9689
Operating

Executing

N o

Mis210
Siot 3 jone D
Healthy

ime: 47%
Active
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7.3.13 Status
In the Status view while the drive is in Online state (see section 7.2) the following information
is shown.

Figure 7-50 Status display on the MiS2x0 Dashboard

Module

Signature: o EBF2-2804-00CC-6618
Made: Configuring

Status: Test-Comm-0On
Alarmm: Mone

Module Trip Code: Healthy

System State: MS5Fs running normally
Woarst Case Cycle Time: 0%

ST Active

7.3.13.1 Signature

Each configuration has a unique signature that is stored with the Connect project and on the
MiS2x0 module when the configuration is downloaded. The signatures must match if the
module is to move from the Configuring mode. The Signature field in Status will show a green
tick if the signatures in the project and on the module match, if not a red cross will be shown
along with the project’s signature and the signature stored on the MiS2x0 module.

7.3.13.2 Mode and Status
The MiS2x0 module has three modes of operation and five states, these are shown in Table
7-6 Modes. See Installation and Operating manual MiS210 and MiS250 Safety Modules
chapter 6 for further details.

Table 7-6 Modes

Mode State Description

No configuration loaded, corrupt
configuration, previously in Configuring
before power cycle, previously state was
IDLE STANDBY failure before power cycle
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IDLE FAILURE Fault factory reset, Power on failure.
The module's configuration has been
signed off and the module

OPERATING EXECUTING is performing safety functions.
OPERATING FAILURE Fault or factory reset

Ready for receiving download or to enter
CONFIGURING | Test-Comm-Off | Testing

CONFIGURING | Test-Comm-On | In Testing performing safety functions
CONFIGURING | DOWNLOAD Receiving a download

CONFIGURING | FAILURE Fault or factory reset

7.3.13.3 Alarm
If there is an alarm it will be shown here.

There are two types of alarm that can be raised by the MiS2x0 Safety Module, System and
MSF. System Alarms are raised when errors in the supporting equipment such as Encoders
or Networks are detected during operation. MSF alarms are raised when the system fails to
operate within specified limits. Not all Motion Safety Functions cause alarms to be raised for
example Safe Direction. More complex Motion Safety Functions such as Safely Limited Speed
by default raise an alarm, this can be changed by the safety system designer.

7.3.13.4 Fault

There are three types of Fault Diagnostic codes; Peripheral, Configuration and Internal.
Peripheral Faults are associated with peripherals connected to the MiS2x0’s encoder
interfaces, network devices (via the Drive), host drive interface, and hardware outputs.
Configuration Faults arise from exception with the configuration file downloaded and Internal
Faults are those which are detected within the MiS2x0 Hardware or the operation of the
MiS2x0 software. All faults will be written to the MiS2x0 internal EEPROM hence can be
examined after a power cycle. In certain fault situations due to the potential severity of the
fault detected it is possible it may not be stored. All faults result in an immediate halt of the
processor.

See section 15 for further details.

7.3.13.5 Module Trip Code

The Module Trip Code is also displayed in parameter 17.005 on the MiS210 and parameter
16.005 on the MiS250, it contains a string that is displayed when the module initiates a drive
trip.

0 — Healthy
1 — Module reset

7.3.13.6 System State
The System State is also displayed in parameter 17.097 on the MiS210 and parameter 16.097
on the MiS250, it contains a string that indicates the system state and if a reset is required.

8000 - MSFs Running Normally
8001 - System initialize

8002 - System Ready

8003 - System Wait for Reset
8004 - System Reset Error
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CO000 - System Alarm, Check Last Alarm Code
D000 - MSF Alarm, Check Last Alarm Code

7.3.13.7 Worst Case Cycle Time
Worst Case Cycle Time is measured and reported as the percentage of the 1 ms cycle time
and is provided as a diagnostic tool.

7.3.13.8 STO

When the STO is Active no torque can be produced in the motor (STO turned off), when the
STO is Inactive torque may be generated in the motor (STO turned on). That is, a safe
condition is Active, and the STO is turned off.

7.3.14 Sign-off Reports

Once a user has signed off the safety system the relevant reports will be available by clicking
the Sign-off Reports button on the MiS2x0 Dashboard. When the report is clicked on a PDF
report will be displayed.

Figure 7-51  Sign-off Reports on MiS2x0 Dashboard
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7.3.15 SISTEMA
By clicking on the SISTEMA button on the MiS2x0 Dashboard, the user can launch the
SISTEMA tool.

The SISTEMA software utility provides developers and testers of safety-related machine
controls with comprehensive support in the evaluation of safety in the context of EN ISO
13849-1. SISTEMA stands for "Safety Integrity Software Tool for the Evaluation of Machine
Applications”. The tool enables you to model the structure of the safety-related control
components based upon the designated architectures, thereby permitting automated
calculation of the reliability values with various levels of detail, including that of the attained
Performance Level (PL).

Please note Control Techniques cannot offer technical support for using the SISTEMA
tool.
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7.3.16 SISTEMA Help

By clicking on the SISTEMA Help button on the MiS2x0 Dashboard, the user can launch the
SISTEMA a webpage that contains a link for the SISTEMA tool and also a link to the SISTEMA
library for Control Techniques products with a MiS2x0 module.

8 Machine Safety Functions (MSF)

The MiS210 and MiS250 Safety Modules provide motion safety functionality for Control
Techniques drives in accordance with the requirements of IEC 61800-5-2. PLCopen Safety
part 1 has been used as a model for the Motion Safety Functions (MSFs) interfaces and
behaviour.

N[eJI=8 The following sections briefly outline each MSF and do not include all details
and functions of each MSF. Refer to the “Installation and Operating manual MiS210
and MiS250 Safety Modules” for further detailed information.

8.1 Safe Torque Off (STO)

8.1.1 Drive’s STO

The Safe Torque Off function within the drive provides a means for preventing the drive from
generating torgue in the motor, with a very high level of integrity. The drive’'s STO is the only
function of the drive that is controlled from a safety perspective. It is suitable for incorporation
into a safety system for a machine. It is also suitable for use as a conventional drive enable
input. The safety function is active when the STO input is in the logic-low state as specified
in the control terminal specification (see the relevant drive’s user documentation). The function
is defined according to EN 61800-5-2 and IEC 61800-5-2 as follows. (In these standards a
drive offering safety-related functions is referred to as a PDS(SR)):

'Power that can cause rotation (or motion in the case of a linear motor) is not applied to the
motor. The PDS(SR) will not provide energy to the motor which can generate torque (or
force in the case of a linear motor)'

This safety function corresponds to an uncontrolled stop in accordance with stop category O
of IEC 60204-1. The Safe Torque Off function makes use of the special property of an
inverter drive with an induction motor, which is that torque cannot be generated without the
continuous correct active behaviour of the inverter circuit. All credible faults in the inverter
power circuit cause a loss of torque generation.

For further information regarding the drive’s STO see the relevant drive’s documentation.

The Unidrive M600, M700, M701, M702, HS70, HS71 and HS72 drives’ STO circuits are
connected to the MiS210 by means of the blade connector on the base of the module (see
section 5.2 MiS210 STO blade connection). When the MiS210 module is inserted the drive’s
STO terminals are disconnected and have no use.

In the case of Digitax HD M750, M751 or M753 drives, then the user must select a safe
output and wire this to the drive’s STO terminal (see section 5.3 MiS250 STO connection).

8.1.2 Safe Torque Off (STO) MSF

The user may configure the STO output of the MiS210. Typically, this would be connected to
the output of another MSF via the STO MSF’s Command Source input. Some MSFs such as
SS1 automatically connect to the STO MSF.
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The MiS250 does not incorporate an internal STO connection, therefore the user should route
STO connections via a safe output (SHOS) to the drive’s STO see section 5.3. The STO MSF
is unavailable when using an MiS250.

Command
source

Y
Y

Drive’s STO

]

|

|

|

: STO MSF
|

|

|

|

—

Figure 8-1 MiS210 STO

STO X
Inputs Outputs
Command Source | SHIS Input 1 Value * Internally connected to drive STO
FTS Source Disabled w STO Status | Unassigned >

Figure 8-2 MiS250 no STO MSF

1
Ay sTO X
Information

Mo internal STO connection available. Route STO connections via one of the SHOS Qutputs to the drive ST,

8.2 Safe Emergency Stop (SES) MSF

SES monitors a safe input and provides reset functionality. It supports a manual reset and can
be used without other safety logic functions where the MiS210/MiS250 Safety Module is acting
as safety controller. With the STO function it provides the functionality to support an
emergency switch off by removing the torque immediately (Emergency Stop Category 0).

Figure 8-3 Typical SES configuration illustrates a typical example of SES, here a two
channel Emergency stop actuator is monitored and the drive’s STO controlled appropriately.
Once a call for an Emergency stop is made the user must reset the system before torque can
be produced by the motor again.
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Figure 8-3  Typical SES configuration

Drive’s STO

Y

21
- -+- SES - STO

Reset

Figure 8-4  SES

SES ¥ | sTO X%
Inputs Outputs

Command Source | SHIS Input 1 Value *~ Demand STO Command Source v

Reset

Reset Source | Sysftem &
Start Reset [_] Off

Auto Reset [ Off

8.3 Safe Stop 1 (SES) MSF

The purpose of the SS1 MSF is to provide a controlled stop with power available to the axis
to achieve the stop and then removal of power via the STO when the stop is achieved. The
controlled stop period can be selected at design time as rate or time.

Figure 8-5  Simplified diagram of SS1

Y

ss1 Drive’s STO

Command
Source

Y
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Considering the timed example in Figure 8-6 SS1 basic principle (time mode), once the
Command Source input becomes active (low) then provided the axis decelerates within the
Stop Time and does not exceed the Speed Control Tolerance, then the STO will remain true

until the Zero Speed Threshold is reached, at this point the STO becomes false and hence
active thus the axis will not produce torque.

Figure 8-6  SS1 basic principle (time mode)

:<—Stop time—y:
~ Zero speed Threhold
D Speed controli  reached within Stop
1 \\Tolerance | time
Zero Speed i f
geroshesd | S / ..............
Command :
Source
STO
Stop req uesth
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Figure 8-7  SS1

551 X
Inputs Outputs
Command Source  SHIS Input 1 Value ¥ Internally connected to drive STO
Demand SHOS Qutput 1 Command Source
Stop Request | Unassigned ¥
Settings
Stop Mode () Rate @ Time

Zero Speed Threshold 5000 : counts/s
Speed Control Tolerance | 3000 : counts/s
Stop Time 1000 : ms

Alarms

Generate MSF Alarms ) . i ) ]
on If alarms are raised by this function, the system will be put in a safe state

which may inhibit the operation of cascaded functions

Reset

Reset Source | System

8.4 Safe Stop 2 (SS2) MSF

The purpose of the Safe Stop 2 (SS2) function is to provide a controlled stop with power
available to the axis to achieve the stop and power remaining available to the axis after the
stop has been achieved. For example, where the motor is required to remain energised
holding zero speed, but if speed increases or position is compromised then a mitigation such
as a brake must become active.

Figure 8-8  Simplified diagram of SS2

. Demand
4 output
SS2
Command N
Source ”
Considering Figure 8-9 SS2 basic principle (time mode), once the Command Source

becomes active (low) then provided the axis decelerates within the Stop Time and does not
exceed the expected speed plus the Speed Control Tolerance, then the Demand Output will
remain true until the Zero Speed Threshold is reached, at this point the Demand Output will
continue to remain true provided the axis speed remains below the Zero Speed Tolerance.
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68

Figure 8-9

SS2 basic principle (time mode)
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Figure 8-10 SS2

STO * | s52 X

Inputs Outputs
Command Source | SHIS Input 1 Value * Demand STO Command Source v
Standstill Unassigned ¥

Stop Request Unassigned *

Settings
Stop Mede ) Rate @ Time Zero Speed Mode @) Speed () Position
Zero Speed Threshold 5000 5| counts/s Zero Speed Threshold 500C counts/s

Speed Control Tolerance | 40000 : counts/s
Stop Time 1000 : ms

Alarms

Generate M5F Alarms

Cn

If alarms are raised by this function, the system will be put in a safe state

which may inhibit the operation of cascaded functions

Reset

Reset Source | System

8.5 Safe Operating Stop (SOS) MSF

The purpose of the Safe Operating Stop (SOS) function is to monitor the speed of an axis and
set an output true if the speed of the axis is below the zero speed threshold or optionally if the
axis does not move a distance greater than the maximum standstill distance.

Figure 8-11 Simplified diagram of SOS

Demand
output

SOS

Command
Source

Y

With reference to Figure 8-12SOS basic principle, it can be seen that once Command Source
becomes active (low) then Demand output will remain true unless the speed of the axis is
greater than the Zero speed threshold.
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Figure 8-12 SOS basic principle

Zero Speed Threshold
breached.
ZeroSpeed |\l M
Threshold
: t
Command :
Source l
Demand out l
Standstill out —|—|
Figure 8-13 SOS
S05.1 %
Inputs Outputs
Command Source | SHIS Input 1 Value v Demand SHOS Qutput 1 Command Source ~
Standstill | Unassigned b
Settings
Zero Speed Made (®) Speed () Position

Zero Speed Threshold 4000 counts/s

-

Alarms

Generate M5F Alarms ) . . . _
On If alarms are raised by this function, the system will be put in a safe state
which may inhibit the operation of cascaded functions

Reset

Reset Source | System V

8.6 Safe Speed Monitoring (SSM) MSF
The purpose of the Safe Speed Monitoring (SSM) function is to monitor the speed of an axis
and set an output true if the axis speed is below the monitored speed setting.
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Figure 8-14 Simplified diagram SSM

Y

Output

SSM

If the speed shown in the Figure 8-15 SSM basic principle exceeds the Safe Speed
value indicated by the broken horizontal line, then Out will be false, if the speed is less than

the Safe Speed limit then Out will be true. There is no latching behaviour associated with the
SSM function.

Figure 8-15 SSM basic principle

Safe speed ---

Speed

Safe Speed

Ative

Figure 8-16 SSM

SSM_1 ¥
Inputs Outputs

Speed Underride Source | Disabled i Safe Speed Active | SHOS Output 1 Command Source v
Settings

Safe Speed 2000 counts/s
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8.7 Safe Direction (SDI) MSF

The purpose of the Safe Direction (SDI) function is to monitor direction and set its output to
true if the axis is moving in the selected direction, otherwise the output is set to false. An
optional configuration allows for an amount of motion in the opposite direction if required.

Figure 8-17 Simplified diagram SDI

Safe Direction
Active

SDI

With reference to Figure 8-18SDI basic principle, it can be seen that once the axis’s direction
becomes negative and the Opposite direction tolerance is exceeded then Out becomes false.
When the axis changes direction and recovers a distance equal to the Opposite direction
tolerance then Out becomes true.

Figure 8-18 SDI basic principle

5 ?f% g
8 -\
o . .
g : : :
out T
Figure 8-19 SDI
SD1 ¥
Settings Outputs
Direction ® Forward () Reverse Safe Direction Active | SHOS Output 1 Command Source v
Opposite Distance Tolerance |0 : counts
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8.8 Safely Limited Speed (SLS) MSF

The purpose of the Safely Limited Speed (SLS) function is to monitor the speed of the axis
and includes various additional checks on deceleration, time to reach the safe speed and zero
speed. In Rate Mode, if the axis reaches a speed above that defined by the active envelope
or in Time Mode if a significant speed increase is detected or the time is exceeded, the SLS
Demand output will be set to false.

Figure 8-20 Simplified diagram SLS
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Speed Limit
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At Zero Speed

Request Zero
Speed
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In Figure 8-21 SLS Basic principle (immediate reaction) it can be seen that once a Reset has
been initiated then the Demand out becomes true. Next the Speed Limit in Source is made
active (low) by the user and provided the axis’s speed is lower than the Safe Speed the
Demand Out will remain true. If the user now makes Zero Speed Source active (low) and
provided the axis’s speed is below the Zero Speed Threshold then the Demand Out remains
true, however the Demand Out will become false if the axis’s position now exceeds the position
limit Max Standstill Distance.
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Figure 8-21 SLS Basic principle (immediate reaction)
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8.9 Safely Limited Acceleration (SLA) MSF

This function is to monitor the acceleration and check that it is not exceeding a given rate limit.
It can check the linear acceleration in all four quadrants and a limit value is given for each. If
the acceleration is exceeded in a monitored quadrant the Demand is set false.

Figure 8-22 Simplified diagram of SLA
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Command > SLA
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In Figure 8-23 SLA basic principle, once Command Source becomes active (low), then if the
acceleration breaches the limit set for quadrant 1 in this example then Demand out will become
low.

Figure 8-23 SLA basic principle

Quadrant 1
Acceleration -+
Limit

Acceleration

Command

Source
Demand out —'—I

Figure 8-24 SLA

sLa 1 X
Inputs Outputs

Command Source | SHIS Input 1 Value ~ Demand SHOS Qutput 1 Command Source ¥

Safety Active | Unassigned >

Settings

Max Acceleration for Monitored - iz

Quadrant 1000 | counts/s

Cuadrant Selection al v

Alarms

Generate MSF Alarms
[ off Alarms will not be raised by this function.

Reset

Reset Source | System 2

8.10 Safe Datum (SDM) MSF
SDM provides a datum for position-based MSFs (SLP). This facilitates their operation relative
to a known position of the axis.

75 Getting Started Guide MiS210 and MiS250
Issue Number : 1



Figure 8-25 SDM

SDM * | sLp_1 ¥
Inputs Outputs
Command Source  SHIS Input 1 Value ~ Demand SHOS Output 2 Command Source
Go Live Source Disabled - Datum Complete | Unassigned &
Settings
Safe Position 0 : counts
Zero Speed Thresheld 5000 : counts/s
Timeout 60.000 5| s
Datumn After Every Power On (@) Datum on pwr on () Datum as needed

8.11 Safely Limited Position (SLP) MSF

The purpose of this function is to monitor the position of the axis and if it exceeds the defined
envelope set the Demand to false. For position functions, the position value if derived from
the drive’s encoder is the position as directly reported by the EnDat 2.2 encoder and is not the
normalised position used by the drive.

Figure 8-26 Simplified diagram of SLP

Y

Demand

SLP

Command
Source

Y

Y
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It can be seen in Figure 8-27 SLP basic principle (upper position limit, and stopping distances
not calculated) that once Command Source becomes active (low), then if the position
breaches the Upper position limit in this example then Demand will become low.

Figure 8-27 SLP basic principle (upper position limit, and stopping distances not calculated)
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Figure 8-28 SLP

SDM * | sLp_1 ¥
Inputs Outputs

Command Source | SHIS Input 2 Value Demand SHOS Qutput 1 Command Source

Safety Active Unassigned ¥

Settings
Lower Position Limit | -10000 : counts Upper Pesition Limit | 10000 : counts
2 Deceleration 0 : counts/s® 04 Deceleration 0 : counts/s’
Alarms

Generate MSF Alarms
O off Alarms will not be raised by this function.

Reset

Reset Source | System 2

8.12 Safe Two-Handed Control 3 (STHC3) MSF

STHC3 requires both buttons to be activated within 500 ms of each other for the Demand
output to become true. Additional options are provided to disable Auto Reset and set Delayed
Restart.

Figure 8-29 Simplified diagram of STHC3
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In Figure 8-30 STHC3 basic principle (no restart time) it can be seen that both Button 1 and
Button 2 must both be activated within 500 ms of each other for the Demand output to become
true.

Figure 8-30 STHCS3 basic principle (no restart time)
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Button 2 Q

Demand ——I

77 Getting Started Guide MiS210 and MiS250
Issue Number : 1



Figure 8-31 STHC3

STHC3 *
Inputs Qutputs
Button 1 Command Source | SHIS Input 1 Value Demand SHOS Output 1 Command Source v

Button 2 Command Source | SHIS Input 2 Value ~

Settings

Restart Delay Time | 1000 : ms
Reset

Reset Source | System o

Auto Reset [ Off

8.13 Safe Brake Control (SBC) MSF

SBC provides functionality to control a brake. Four modes are supported being Operational
brake mode, Holding brake mode, Emergency stop brake mode and Emergency Brake Mode
with Start-up Timer.

Figure 8-32 Simplified diagram of SBC (contactor confirm shown)
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Figure 8-33 SBC basic principle (holding brake)
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In Figure 8-33 SBC basic principle (holding brake) the brake is applied when Release
Command Source becomes false, and the speed reaches the Zero Speed Threshold (zero in
this case).

Figure 8-34 SBC

SBC X
Inputs Qutputs
Release Command Source | SHIS Input 1 Value v Demand SHOS Qutput 1 Command Source +
Confirm Source Disabled ¥ Brake On and Axis Stopped Unassigned =
Unlock Source Disabled -~ Feedback OK Unassigned -
Contactor Confirm Source | Disabled “ Stopped and Locked e -
Cooling Down Unassigned >
Last Stopping Time Unassigned >
Settings
Operating Mode () Operational Brake ® Holding Brake () Emergency Brake () Emergency Brake+StartupTimer
Fail Time 2000 : ms Zero Speed Threshold 2747 : counts/s
Alarms
Generate MSF Alarms
[ off Alarms will not be raised by this function.
Reset
Reset Source | System

9 Wired safety

Please refer to section 6 for an example of configuring wired safety.

10 Networked safety
Users must refer to the “Installation and Operating manual MiS210 and MiS250 Safety
Modules” document for full technical details.

10.1 Fail Safe over EtherCAT (FSoE) example

This example depicts the scenario of a Beckhoff PLC with a suitable safety module to control
the SLS’s speed underride feature. It is suggested that the user completes the quick start
example in section 6 before proceeding as this illustrates the full detailed steps for creating
safety applications using Connect.

It is assumed the user has at least basic familiarity creating standard PLC programs, setting
communication paths, and connecting to a PLC with TwinCAT3. If not, then refer to the
relevant Beckhoff documentation.

Currently CODESYS SAFETY does not function with the MiS2x0 module.

The following example is provided in good faith however, Control Techniques cannot
offer direct support for Beckhoff or other manufacturers' products, nor provide specific
examples for differing hardware.

Ne2l= Users must refer to the “Installation and Operating manual MiS210 and MiS250
Safety Modules” document for full technical details.
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Generic support for the MiS2x0 modules is available through your supplier or local Control
Techniques Drive Centre. For support of other manufacturers' PLCs, software and products
please contact the relevant third-party support channels.

EtherCAT® and Safety over EtherCAT® are registered trademarks and patented
technologies, licensed by Beckhoff Automation Gmbh, Germany.

CODESYS® is a registered trademark of CODESYS GmbH.

10.1.1 Assemble the hardware

This example was prepared using a Control Techniques Digitax HD demo-case with an M753
drive installed. A list of the hardware is given in Table 10-1Hardware. Please see section 3.7
for firmware and hardware version requirements.

Table 10-1 Hardware

ltem Part number Notes

Digitax M753 M753-012

Unimotor HD 067EDA300DAFGC EnDat 2.2 required

Encoder lead SLBLAJO00-2

MiS210 82400000016700

SlI-Ethernet 82400000017900 For Connect or use EoE* or
ElIA-485**

Beckhoff CX5010 CX5010-01 20

PLC

Beckhoff Coupler EK1914

Beckhoff safety EL6910

module

Beckhoff end cover EL9011

*For EoE support consult the relevant Beckhoff documentation. The PC tool Connect receives and sends
standard Ethernet frames and is unaware of the EoE protocol, the EtherCAT master transparently routes the
Ethernet frames from the perspective of the PC tool Connect.

** K|-485 Compat Adaptor is required for EIA-485.
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Figure 10-1 Interconnections
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For this example, the feedback for the drive and for the safety functions both are derived from
the EnDat 2.2 encoder connected to P1 of the drive, the encoder is single turn and 19-bits per
revolution.

10.1.2 Option modules
Install the MiS250 module and the SI-Ethernet module (if required) into slots two and one
respectively of the Digitax HD M753 drive.

10.1.3 Interconnections
It is assumed a Digitax HD demo-case is used, and therefore the standard motor and control
wiring is provided. See section 1 before proceeding.

Refer to Figure 10-1 Interconnections.
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10.1.4 Creating a safety application in Connect

If it is safe to do so apply power to the demo-case. Launch Connect and choose Scan Ethernet
network. If you are not familiar with creating a new safety application in Connect, then please
see section 6.4.

NeJl= FSoE Black Channel Enable parameter 17.047 must be set to On.

In this example the IP addresses shown in Table 10-8 IP addresses are used and a
subnet of 255.255.255.000.

Table 10-2 IP addresses

PC 192.168.1.51
Drive | 192.168.1.1
PLC | 192.168.1.150

Configure the following tabs within Connect.
Figure 10-2 Network tab

Metwork | Encoders | System | Functions | Inputs | Qutputs | Scope

Safe Network Type Profiles

) Mone StoFSoENetworkMis250 ~
) CIP Safety

®) FSoE

MNetwork Settings

Metwork inputs and outputs for safety module

Selected SAFEBOOL inputs SAFEINT inputs SAFEBOOL cutputs SAFEINT outputs

_ ] 0 0 0

] 0 a o

16 0 16 o

32 0 32 o

32 1 32 1

® 32 2 32 2

32 3 32 3

32 4 32 4

18 0 16 2

Slave address: | 1 \\
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Figure 10-3 Encoder tab

Metwork | Encoders | /b System | Functions | Inputs | Qutputs | Scope

Primary encoder channel Secondary encoder channel
Primary Encoder Selection | Drive P1 Fdbck ¥ Secondary Encoder Selection | Not in use
Encoder Type
Primary Device Type  EnDat [] Safe EnDat

Encoder Settings

Settings for the drive encoder can be changed in the Motor
Feedback Setup tool.

The offline drive settings and online drive settings must be
synchronised.

Primary Rotary Turns Bits 0
Primary Comms Bits 19

Primary Comms Baud Rate | 4M

Common Encoder Settings

Internal Supply Voltage Monitoring | Off = Speed Averaging Sample Time |4 : ms
External Supply Voltage Monitoring | Off - g
1ms 100 ms
Max response time: 4 ms .
Resalution: 250 counts/s |
User Units
["] Display encoder counts as a user defined unit
Unit Name Unit Symbol Ratio
The name of aunit The symbol for the unit MNumerator Denominator
Unit uu 1 £
Unit per counts

As we have selected the EnDat 2.2 encoder on the drive’'s P1 port, the Encoder Settings

information is populated by Connect based on the drive’s encoder configuration. (Upload from
drive required).

Figure 10-4 System tab

Safety Setup

Safety setup can configure inputs, outputs, encoders, system reset and functions.

Metwerk | Encoders | System | Functions | Inputs | Outputs | Scope

Reset Setup Position and Speed Setup Alarm Setup
System Reset Source BIS 1Bit1Value ~ Primary Position  Unassigned v Alarm Present | Unassigned =2
System Start Reset O off Primary Speed Unassigned v

Alarm not present can be implemented by adding a

STIS function and connecting it to a safe Boolean
System Auto Reset Ooff network output (SNOS).

Peripheral Fault Reset Source | System &
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Figure 10-5 SLStab

SLs_1 X
Inputs Qutputs
Speed Limit Command Source | SNIS 1 Bit 0 Value Demand SHOS Output 1 Command Source +
Zero Speed Command Source | Disabled i Safety Active Unassigned v
Speed Underride Source SINIS Integer 1 Value v Below Speed Limit Unassigned v
Request Limited Speed Unassigned 4
Settings
Deceleration Mode @) Immediate ) Rate O Time
Speed Limit 524287 | counts/s

Speed Underride Multiplier 1

Alarms

Generate MSF Alarms
[] off Alarms will not be raised by this function.

Reset

Reset Source | System -~

We have set the Speed Limit Command Source to SNIS Bit O value, and Speed Underride to
SNIS Integer 1. We can thus control when SLS monitors the speed and also control the speed
underride over the network.

The Speed Limit is set to 524287 counts/s or 60 rpm (for the 19-bit per revolution single turn
encoder used). The Speed Underride Multiplier is set to 1, the data type in the PLC will be
DINT. Therefore, the underride value can be adjusted over the network between 524287
counts/s and 0 counts/s or 60 rpm to O rpm.

The Demand of SLS is assigned to SHOS Output 1.
Save the configuration, download and enter test mode in the normal way.
N[@Jl= Check that FSoE Black Channel State parameter 3.01.006 is Active.

10.1.5 Creating a safety application in TwinCAT3

Copy the relevant ESI file into TwinCAT's configuration location (e.qg.
c\TwinCAT\3.1\Config\lo\EtherCAT). The ESI file must match the SI-EtherCAT firmware.
See section 3.7.2 for firmware requirements.

Create a new TwinCAT project and set the communications path. Add the EtherCAT network
and scan for devices. Do not link an axis.
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Figure 10-6 Set path

w F5oE_ManDemo_WalkThrough - Microsoft Visual Studio
File  Edit Debug  TwinCAT

View  Project  Build
| Bk g

# Build 4022.29 (Loaded)

Solution Explorer
@ o-- @l p -
Search Solution Explorer (Ctrl+;)

] Solution 'FSoE_ManDeme_WalkThrough' (1 project)
4 “a FSoE_ManDemo_WalkThrough
b (@l SYSTEM

PLC

(4| SAFETY

*=. Devices
&7 Mappings

TwinSAFE  PLC  Team  Tools Test 5Scope

Release

TwinCAT RT (x86)

| @ 5| cx-arzsrs

Figure 10-7 Scan for devices

Solution Explorer
@ o-5 & p-
Search Solution Explorer (Ctrl+;)
fa] Solution 'FSoE_ManDemo' (1 project)
4 Iﬂa FSoE_ManDemo
bl SYSTEM
MOTION
pPLC
1| SAFETY

EC++

Add MNew ltem...

Add Existing Item...
Export EAP Config File
Scan

Paste

Paste with Links

Ins
Shift+Alt+A

Figure 10-8 Select network
2 new |/O devices found X
[0evice T [EtherCAT Automation Fratocol] [PCIT clizhdez] 0K
[ Device 3 [EtherCAT]  [PCIMT cl53254x1] I—I
Cancel
Select &)l
Unzelect Al
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Figure 10-9 Scan for boxes.

Microsoft Visual Studio

o Scan for boxes

Yes Mo

Figure 10-10 Solution tree

Solution Explorer
W o-- | p -

Search Solution Explorer (Ctrl+;)

P

fa] Solution 'FSoE_ManDemo' (1 project)
4 “a FScE_ManDemo

b @l SYSTEM
MOTION

PLC

(43| SAFETY
E C++
/0
4 7 Devices
4 = Device 3 (EtherCAT)

*8 Image

*8 Image-Info

2 SyncUnits
Inputs

W Outputs

& InfoData

B Term 1 (EK1914)

N v v v v

Drive 3 (Digitax HD M753 RFC-S)
3 Transmit PDO Mapping 3

b [l Receive PDO Mapping 3

b B Module 1 (FSoE-IN[27-32B/21]-OUT[27-32B/21])
[ WcState

I [ InfoData

&7, Mappings
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Figure 10-11 Add New Item to safety in solution tree

Solution Explorer
ARIRCRE- VR
Search Solution Explorer (Ctrl+;) P~

] Solution 'FSoE_ManDemo' {1 project)
4 “a FSoE_ManDemo
b @l SYSTEM

Ins

cl 'O AddNew ltem..
4 i 'O Add Existing Item... Shift+Alt+A

4 "{ @ Hide SAFETY Configuration

4w pEVICE Y (CUTErCAT)

*8 Image
*8 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
B Term 1 (EK1914)
= Drive 3 (Digitax HD M753 RFC-5)
3 Transmit PDO Mapping 3
b [ Receive PDO Mapping 3
b = Module 1 (FSoE-IN[27-32B/2I]-OUT[27-32B/2I])
I [ WcState
I [ InfoData
&7, Mappings

AV T T T W

Figure 10-12 Select TwinCAT Safety Project Preconfigured Inputs

Add New Item - FSoE_ManDemo ?

4 Installed Sort by: Default - i = Search Installed Templates (Ctrl+E) P~
TwinCAT Safety P ct :
WinCAT Safety Proje L@ TwinCAT Safety Project Preconfigured ErAck  TwinCAT Safety Praject Type: TwinCAT Safety Project
Creates a new safety project with 2

TwinSAFE group with preconfigured
ErrAck and Run mappings.

f} TwinCAT Safety Project Preconfigured Inputs  TwinCAT Safety Project

Lt.ﬁ TwinCAT Empty Safety Project TwinCAT Safety Project

Click here to go online and find templates.

Name: Safe

Location: C:\Usersh\austja01\OneDrive - Nidec\Prajects\MiS210\FSoEFarDoc\FSoE_ManDema\FSoE_ManDem
[ e |

Double click on Target System under the Safety project in the solution tree. Select the Target
System to be EL6910. Click the add button and select the physical device in the dialog

(EL9690).
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Figure 10-13 Target System

Solution Explorer

o o-sowls-
"

N/A
Search Solution Explorer (Ctrl+) P -l User Administration
3] Solution 'FSoE_ManDemo' (1 project) Backup/Restore
4 :,j FSoE_ManDemo e Target System: EL6900 ~ TwinCAT System Manager Process Image

Physical Device not available HE Conneciion Info Data

] Show bput /Out D as e
4 [ sareTy Software Version: [not avalable CE )
4 [ Safe
4 [ SefeProject Serial Number: ot avaiebie Comnecii Free

»8 Target System Project CRC. Inot available
4 5 TwinSafeGroupl Map Serial Number:  [] Map Project CRC: [m}
D [ud Alias Devices

Take over Safety Aliss Device names
[ Connegtion Info Data names wil also

Version Number 1 be adusted)
TwinSafeGroup1 sal

Safe Address: '1—‘
[EF] safe Instance AOutputs
Hordware s 5

] Take over tanderd Ales Device
4 (o] 0 names
4 % Devices Terminal View: on []
4 === Device 3 (EtherCAT)
2% Image

2 st
Image-Info

b 0 Inputs

Figure 10-14 Select EL6900

N/A

User Administration

N/A

Backup/Restore

Targst System EL6310 ~ TwinCAT System Manager Process Image

Physical Device: =l Connection Ifo Data
[ Show Input/Ouipct Data s byte
Software Version: [not available

amay fold canfiguration)
S — |

Project Settings

Choose physical terminal for mapping ST

Bke over Safety Aias Device names
onnection Info Data names will also

Eromms =i adjusted)
== | Cancel arinputs Outputs

Teminal: | - Devices lkce over Standard Alias Device
- Device 3 (EtherCAT) e

=~ Term 1(EK1914)

% Term 2 (EL6S10)

[ Extemal device

Copy the Hardware Address value to the Safe Address field.
Make a note of the serial number, you will need to know this later.
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Figure 10-15 Import Alias Device

Solution Explorer > 0 X
@ o @ -
Search Solution Explorer (Ctrl+;) P~

fad Solution 'FSoE_ManDemo' (1 project)
4 ua FSoE_ManDemo
b @l SYSTEM

4 |[#3 Safe
4 Safe Project

3 Target System
li7r TwinsafeGroupl

Add
@ Safe Instanc Scope to This
fed C-+ B New Solution Explorer Vi
] Mew Solution Explorer View
4« Fo = P
4 "L Devices Sort Alias Devices ’
4 == Device 3 (Eth Add multiple standard variables
*® Image

Import Alias-Device(s)

*B Image-Ir.
b 2 SyncUnits

Figure 10-16 Add the safety devices

4 Device 3 (EtherCAT)
4 Term 1(EK1914)
Module 1 (FSOE)
4 Drive 3 (Digitax HD M753 RFC-5)
Module 1 (FSoE-IN[27-328/2[]-OUT[27-328,21])

[ selectan ][ SelectNone | \ oK [[ cancel ]
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Figure 10-17 Double click Drive in Alias Devices

Solution Explorer > o x
@ - am|p =
Search Solution Explorer (Ctrl+;) P~

fa1 Solution 'FSoE_ManDemo' (1 project)
4 4l FSoE_ManDemo
bl SYSTEM

Fl Safe Project
8 Target System
4 ;% TwinSafeGroupl
4 |5 Alias Devices
ﬂ' Drive 3 (Digitax HD M753 RFC-5) - Module 1 (FSoE-IN[27-32B_21]-OUT[27-32B_2I]).5ds
Ki| Eroracknowledgement.sds
il Run.sds
BE Term 1(EK1914) - Module 1 (FSOE).sds
TwinSafeGroup?.sal
[F] safe Instance
—

Figure 10-18 Copy the FSoE Network signature from your Connect project

Module FSoE Network

Signature: ASFE - D4B6- 2CCF- CEBE Network signature: CEBE - 2CCF - D4B6 - ASFE
Mode: Configuring

Status: Test-Comm-On

Alarm: Network Not Available see Setup Menu Parameter 028 [0x434]

Fault: MNone (Last fault: PSU 24V Self-Test Range Error, Can occur due to a Drive Brown Out [0x8E7])

Module Trip Code: Healthy

System State: Unknown state (0xC001)

Worst Case Cycle Time:  66%

STC: Active (the drive will not turn the motor)

Figure 10-19 To TwinCAT

Dive3 Digitar H0..0uTzr-228 200+ I

Linking | Connection | Safety Parameters | Process Image

Index Name Value Unit
4 E300:0 FSOE Application Parameters  =5<

E800:01 Safety system signature wor..  0xCEBE (5252

E800:02 Safety system signature wor..  0x2CCF (1147

E800:03 Safety systemn signature wor..  0xD4B6 (5445

EB00:04 Safety system signature wor..  TxADFE (424594)

Figure 10-20 Add New Item to Alias Devices

Solution Explorer
@ o~ a@| -
Search Selution Explorer (Ctrl+;) P -

& Solution 'FSeE_ManDeme' (1 project)
4 “a FSoE_ManDemo

b (@l SYSTEM

MOTION

il PLC
4[5 SAFETY
4 |33 Safe

4 |5 Safe Project

8 Target System

7 TwinSafeGroupl
4 ¥y Alias Devices

] Drive 3 (Digitax HD M753 RFC-S Add " |3 Newitem.. Ins
] ErrorAcknowledgement.sds Scope to This #3 Mew Folder
Bl Run.sds MNew Solution Explorer View
[a Term 1 (EK1974) - Module 1 (F5(
TwinSafeGroup1.sal STLHI(ETES g
@ Safe Instance Add multiple standard variables
E C++ Import Alias-Device(s)
4 110
4 *é Devices
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Figure 10-21 Add 1 Digital Output and name it CommErr.sds

Add New Item - Safe
4 Installed Sort by: Default ME
Standard B
anea Lﬂ 1 Digital Input (Standard)
b Safety
b Online EE 1 Digital Gutput (Standard)
‘ﬂ 1 Analeg Input (Standard)
‘ﬂ 1 Analoeg Output (Standard)
Click here to go online and find templates.
MName: CommeErr.sds

? X
Search Installed Templates (Ctrl+E) P -
Standard Type: Standard
Alias connection to 1 digital output.
Standard
Standard
Standard

Figure 10-22 Add New Item to PLC

Selution Explorer
ARICRE- N

Search Solution Explorer (Ctrl+;)

fa] Solution 'FSoE_ManDemo' (1 project)
4 “a FSoE_ManDemo

b SYSTEM
ez MOTION
® PLC

4 |3 saFETY #3  Add New Item...
4 |4 safe 0 Add Existing ltem...
4 Safe Proje
pg Target Add Project from Source Control...
4 125 TwinSi Paste
4 [T Ali Paste with Links

L)

[ Hide PLC Configuration

Ins
Shift+Alt+A
Ctrl+V

HH Errorackn owledgement.sds
—
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Figure 10-23 Select Standard PLC Project

Add New Item - FSof_ManDemo ?

4 Installed

P~

Sortby: Default S Search Installed Templates (Ctrl+E)

Plc Templates Type: Pl Templates

Standard PLC Project

m Empty PLC Project

Plc Templates
Creates a new TwinCAT PLC project

Ple Templates containing a task and a program.

Click here te go online and find templates.

NonSafe

C:\Users\austjab1\OneDrive - Nidec\Projects\Mi5210\FSoEForDoc\FSoE_ManDemo\FSof_ManDem *

Name:
Location

Add

Figure 10-24 Add a Global Variable List and name it Mappings

Solution Explerer
W o-camBm| k-
Search Solution Explorer (Ctrl+;)

m Solution 'FSoE_ManDemo' (1 project)
4 1 FSoE_ManDemo
b @l SYSTEM
= momoN
4 [ rLc

4 [C[ NonSafe

b [ External Types
P [-3f References
[ DUTs

WE Run.sds
B2 Term 1 (EK1914) - Module 1 (FSOE).sds
TwinSafeGroup.sal
@ Safe Instance
[l C++
4 140
4 *F Devices
4 = Device 3 (EtherCAT)
*2 Image

Parameter List...
Text List...
Class Diagram...

Existing Item... Shift+Alt+A

3 PoU Add & POU..
T visy Export to ZIP & POU for implicit checks...
Zﬂ% P;‘:‘ Import from ZIP % DUT.
onSaf¢
4 [ saFeTy @ Import PLCopenXML... ﬂ Global Variable List...
4 |3 safe ¥ cut Ctrl+X [B1 Referenced Task...
4 | 'S;fapm [l Copy Ctrl+C @ Visualization...
% largl X Delete Del Visualization Manager...
4 T Twin
4 oA Rename Gl GlobalTextList...
i £ Properties AlteErer | Mh Recipe Manager..
W_&mﬁmmrﬁummmmr— Image Poal...
i ErrorAcknowledgement.sds 0 |nterface...
]
=
|
*

New Folder

[_.

Existing Folder Content...

Figure 10-25 Declare the following variables

VAR GLOBAL
// Safety Run Control
Run AT%Q*: BOOL;
ErrAck AT%Q*: BOOL;
// Safety Err Status
CommErr AT%I*: BOOL;
SLS SpeedUnderride AT%Q*: DINT;
END_VAR
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Figure 10-26 MAIN program

Solution Explorer ~ 3
®lo-= am| s
Search Sclution EBxplorer (Ctrl+;) j ol

] Solution 'FSoE_ManDema' (1 project)
F ha F5oE_ManDemo
b @l SYSTEM
MOTION
p PLC
P MonSafe
4 L—;J MonSafe Project
B [ External Types
P .5 References
[d DUTs
|5 GVLs
& Mappings
= POUs
H MAIN (PRG)

h

h

Figure 10-27 Add the following declaration and program

PROGRAM MAIN

VAR
SafePartState: INT := 0;
TestSpeed: DINT;

END VAR

IF SafePartState 0 THEN
IF CommErr <> 0 THEN

SafePartState := 1;
Run := 0;

ELSE
Run := 1;

END IF

ELSIF SafePartState < 1000 THEN

ErrAck := 1;

SafePartState := SafePartState + 1;
ELSE

ErrAck := 0;

SafePartState := 0;
END IF
SLS_SpeedUnderride := TestSpeed;

Build the solution (Ctrl+Shift+B) errors will be generated at this stage and save.
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Figure 10-28 ErrorAcknowledgment.sds

Solution Explorer B ErrorAcknowle 4 X Mappings MAIN
Glo-sam &= Linking | Process Image
Search Solution Explorer (Ctrl+;) Pl Linking Mode: | Manual "
fa] Solution FSof ManDemo' (1 project) “ N ol Name TIID"Device 3 (EtherCATY Tarm 1 (EK1874) Term 2 (EL6910)"S
4 ] FSoE_ManDemo
3 dSVSTEM Linked to:

Name: |Standard InVar 1

= NonSafe Project
[ External Types
bl References
[ DUTs
4 [ GVLs
(b Mappings
POUs
] MAIN (PRG)
[ VISUs
23 NonSafetme
b b PlcTask (PlcTask)
b O NonSafe Instance
4 [E] saFETY
a [ safe
4[] SafeProject
8 Target System
4 [z TwinSafeGroup1
4 [z Alias Devices
Bl CommErr.sds
1] Drive 3 (Digitax HD M753 RFC-S) - Module 1 {

B Run.sds

u
3

Figure 10-29 Map the ErrAck variable

ErrorAcknowledgement.sds & X

Linking | Process Image
Linking Mode: | Manual 2

Full Name: | TID*Devics 3 (EtherCAT) Term 1 (EK1814) Term 2 (EL6910)°St

Linked to:

Name: Standard In Var 1

Search: | w | Show Variables

® Unused

(O Used and unused

[ Excluds disabled
welude other Devices

- Mappings.Run > OB §12534.0,BOOL[1.0]
B Mappings.Enck > OB 512595.0,B00L[1.0] Eoaleh o loeen
[B] Show Tooltips

[ Sott by Address
[ Shows ariable Groups
Show Variable Types
[ Matching Type
Matching Size
] an Types
Airay Mods
Offssts
[ Continuous
[ Show Dialog
“ariable Name / Comment
# | Hand over
#[ | Take over

Cancel aK .

Repeat for CommErr.sds and Run.sds.

94 Getting Started Guide MiS210 and MiS250
Issue Number : 1



Figure 10-30 Add New Item to Alias Devices

Solution Explorer aE Il TwinSafeGrouplsal + X
@ o-5 @] =
Search Solution Explorer (Ctri+) P~
fa] Solution 'FSoE_ManDemo' (1 project)
4 “a FSoE_ManDemo
b (4l SYSTEM
MOTION

4 Fﬂ‘NonSafeProject
b Of} MonSafe Instance

SLS.
4 |53 SAFETY
4 |33 Safe
4 Safe Project
"4! Target System
4 5 TwinSafeGroupl
[} CommErr.sd e * |3 Newltem.. Ins
i} Drive 3 (Digit Scope to This #3 Mew Folder
Bl ErrerAcknow New Solution Explorer View
Bl Run.sds ) .
@ Term 1 (EK19) Sort Alias Devices 4
TwinSafeGroup! Add multiple standard variables
@ Safe Instance Import Alias-Device(s)
[ C++
Figure 10-31 Add Analog Input
Add New Item - Safe ?
4 Installed Sort by: Default - Search Installed Templates (Ctrl+E) P~
Standard E Type: Standard
# 1 Digital Input (Standard) Standard ype:
b Safety @ Alizs connection to an analog input.
b Online m 1 Digital Output (Standard) Standard
@ 1 Analog Output (Standard) Standard

Click here to go online and find templates.

Name: 1 Analog Input (Standard)_1.sds
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Figure 10-32 1 Analog Input

D FSof ManDemo, WalkThrough - Microsoft Visual Studio
File Edit View Project Build Debug
C-o|B-u-uMH|Y |2~
Build 402229 (Loaded) ~ < i

TWinCAT ~TwinSAFE PLC  Team Tools Test Scope

- | Release -

| @ .| cxasrs

Solution Explorer
@ o-sam|l s -
Search Solution Explorer (Ctrl+;)

131 Solution 'FSof_ManDemo_WalkThrough' (1 project)
4 Gl FsoE_ManDemo_WalkThrough

NonSafe Project
b [ Extemal Types
b i References
3 DUTs
b 36w
4 [z Pous
£ MAIN (PRG)
[ VisUs,
23 NonSafemc
b PIcTask (PlcTask)
b o} NonSafe Instance
< [ sareTy
4[] safe

- R x

P

Analyze  Window

TwinCAT RT (x36) ~ P Attach... +

- <7 Nonsafe -

1 Analog Input (Standas

Linking | Process Image
Inputs

Message Size:

Help

Outputs

0 Message Size:

Name Type Size Position
In  DINT 40 00

Name Type Size Position

Edit

safe Project
8 Target System

Edit

4 [z TwinSafeGroup

ias Devices
Commérmsds
[l Drive 3 (Digitax HD M753 RFC-S) - Module 1 (FSoE-IN
B ErrorAcknowledgement.sds.
Bl Run.sds
2 Term 1(EK1914) - Module 1 (FSOE) sds

Figure 10-33 Change the data type of the added input to DINT

Tandog nput Standwa a5+ > IR

Linking | Process Image
Inputs

Message Size:

Outputs

Message Size:

Name Type Size Position
In DINT 4.0 0.0

Name Type Size Position

Edit
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Figure 10-34 Add the mapping (build if required to see variables)

1 Analog Input (Standard)_l.sds & X

Linking | Process Image

Linking Mode: | Manual -
Full Name: TIID"Device 3 (EtherCAT)*Term 1 (EK1914)*Term 2 (EL6910)"St

B Attach Variable Standard In Var 7 (Qutput) X

Linked
Inked to Search [5t]  Shonvariatles
Name: Standard In Var 7 @ Unused
g (O Used and unused
& Sate [ Exclude disabled

lonSafe Instance .
> Exciude other Devices

Exclude same Image
(W] Show Toolips
[JSon by Address

[] 5how Variabie Groups

Shaw Variable Types
[ Matching Type
Matching Size
& Types
Aitay Mode
Offsets
[ Continuous
[ Show Dizlog
Variable Name / Comment
1 I Hand aver
21| Take aver

< > Cancel 0K r

Activate the configuration.

Figure 10-35 TwinSafeGroupl.sal

Solution Explorer MR
@ o-5s @ &=
Search Solution Explorer (Ctrl+;) P

a1 Solution 'FSoE_ManDemo' (1 project)
4 “a FSoE_ManDemo

b @l SYSTEM
4
4 g=| NonSafe Project
P [J External Types
I 5] References
3 DUTs
4 [ GVls
i Mappings
4 [ 7 POUs
& MAIN (PRG)
3 VIsUs
E_'g MNeonSafetmc
[ Eg] PlcTask (PlcTask)
I O} MonSafe Instance
4 |43 SAFETY
4 |33 Safe
4 |3 Safe Project

8 Target System
4 .5 TwinSafeGroupl
4 55 Alias Devices
CommeErr.sds
'ﬂ Drive 3 (Digitax HD M733 RFC-5) - Medule 1 (F5oE-IN[27-32B_21]-QUT[27-32B_21]).sds
Fil ErrorAcknowledgement.sds .
mﬂ Run.sds
m:a Term 1 (EK1914) - Module 1 (FSOE).sds
TwinSafeGroup1.sal
IE‘ Safe Instance
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Figure 10-36 Add the following function blocks

4 safeOr 1 “ 1 safeScaling 2]
>
4 FBOr =] FBScaling!
SLS_MonitorSwitch f0] Orinl >1 Toolbox 2 B
5] Orin2 UnderideVelugFromPLC [5] Anslogin | SCAI® Eor D Eearchikeaior 2
safefind o
K] orin2 StuckatEmor [0 safeConnShutdown
1] Orind AnalogOut @] SLS_UnderideValueToPLC safeDecouple
5] Orins [ safeEdm
2] Orin z [E] safeEstop
5 safeMon
$6] Orin7 0r0ut [ SLS MonitorToPLC Scaling Factar efeMuting
1
$5] Oring safeDpmode
Y ] Scaling Offset [2] safeor
= Division Rounding 0 safeRs
Floor Watchdog (ms) safesr
= (=1 0 [EH  safelof
=) [l ssfeTon
safeTwohand

Add the function blocks and click next to the terminals, then add the variable names shown.

For the safeScaling function block, right click on Analogin, click Properties and change the
Data Type to DINT. Repeat for AnalogOut.

Select View>Other Windows>Variable Mapping from the menu bar.

Figure 10-37 Assign the variables as shown

TwinSafeGroupl.sal® & X

- Network1

— safescaling 2
FBScalingl
=] safeOr 1
4 FBOr1
UnderideValueFromPLC §5] Analogln Saale Error [
SLS_MonitorSwitch f0] Orin1 21 StuckAtError b
[B] orin2 AnalegOut [D] SLS UnderidelalueToPLC
] orin3

] orind 1
0] Orin5 Scaling Factor

2] Oriné !
0] Orin7 OrOut

»] SLS_MonitorToPLC

Scaling Offset
5] Oring Divisicn Rounding 0
Floor Watchdog (ms)
\:‘ Ceil 0
7| Round -
] »
‘Cummand
Variable Mapping -
Variables | Group Ports | Replacement Values | Max Start Deviation
Assigned Variable Direction Alias Port PortName  Instance Name Function Name
5L5_MonitorSwitch input [ [Term 1 (EK1914) - Module 1 (FSOE)InputChannell (winSafeGroup) ] orint FBOr safer
SLS_MoniterToPLC output || [Drive 3 (Digitax HD M753 RFC_5] - Module 1 (Fsof IN[27 328 21 OUT[27-32B_21)).Safety output bit | (TwinSafeGroupl] ] CrOut FBOr1 safeOr
UnderrideValueFromPLC  input  [][ T Analog Input (Standard)_i.In (TwinSafeGroup) | Anzlogin  FBScalingl safeScaling
SLS_UnderideValueToPLC | output  |_|[Drive 3 (Digitax HD M753 RFC-5) - Module 1 (FSoE IN[27-228_21] OUT[27-32B_21]) Safety output Integer 1 (1 pT)] AnalogOut | FBScalingl safeScaling

SLS_MonitorSwitch is assigned to the digital input 1 on the EK1914 bus coupler. Connect a
switch between terminals 6 and 7 of the EK1914. This switch will

SLSMonitorToPLC is the output to instruct the MiS250’s SLS over the network to monitor for
overspeed.

UnderrideValueFromPLC is the alias device is linked to the global variable
SLS_SpeedUnderride that is used within the MAIN PLC program.

SLS UnderrideValueToPLC is the output over the network that is the Speed Underride value
of SLS.
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Select TwWinSAFE>Download Safety Project.

Figure 10-38 Enter the credentials.
Steps Login

Login
Username: Administrator

Serial Number: 2217153

Password: ssssssee

| Next | | Cancel |

The default username is “Administrator”, and the default password is “TwinSAFE”. The serial
number is that of the Target System.

10.1.6 Running the example
It is assumed that the MiS210 is in test mode and the PLC program is running.

In the Safety Testing tab within Connect you may view details of the encoder feedback,
diagnostics for the MSFs and diagnostics for the inputs and outputs.

Within TwinCAT’s TwinSafeGroup.sal if TWinSAFE>Show Online Data is selected the user
can view the values of the safety variables.

Only proceed if safe to do so.

For this example, we will manually control the drive’s speed by selecting the Reference
Selector to Preset (parameter 01.014 = Preset, parameter 01.015 = 1) and varying Preset
Reference 1 (parameter 01.021). We will also control the MiS250’s reset by manually writing
to Non Safe Input 1 (parameter 16.031).

Connect may be used to manually write the parameters, for convenience the user can choose
to create a Custom List and add parameter 01.021 and parameter 17.031. (Open the required
menu in the parameters folder of the project pane, right click on the desired parameter and
select send to custom list).

Follow to steps in Table 10-4 Hardware to run the example.
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Table 10-3

Steps to run the example

Step Action Comment
1 Apply the Forward run signal to the SHOS 1 is false
drive by closing the FWD switch on
the demo case (Or apply 24V
potential to Digital Input 3)
2 Set Non Safe Input 1 (parameter e On arising edge the MiS250 will
16.031) to true reset
e SHOS 1istrue
3 Turn on the switch connected to SLS speed monitoring is now deactivated
terminals 6 & 7 of the EK1914 e SLS Safely Limited speed
Diagnostic Code shows
Operational
4 Apply any speed above 60 rpm e The shaft should rotate at the
(parameter 01.021) selected speed.
e SHOS 1 should remain true.
5 Decrease the speed to 1 rpm Shaft should rotate at 1 rpm
(parameter 01.021)
Within the TwinCAT MAIN program
set a value of 262143 for TestSpeed
6 Turn off the switch connected to SLS is now monitoring for overspeed
terminals 6 & 7 of the EK1914. e SLS Safely Limited Speed
Diagnostic shows Monitoring safe
speed
o Avalue of 262143 (30rpm) is
being sent to the MiS210
7 Increase the speed to 30 rpm SHOS 1 becomes false
(parameter 01.021)
8 Decrease the speed to 20 rpm SHOS 1 remains false.
9 Set Non Safe Input 1 (parameter e On arising edge the MiS210 will
16.031) to true reset
e SHOS 1 becomes true
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Figure 10-39 SLS view in Safety Testing

 [soety Testing 0927681 %]
Safety Testing

Run and monitor the safety configuration.

STO: Active (the drive will not turn the motor)  Alarm: None

Encoder Position: 408867 counts Encoder Relative Position: 0 counts/cycle
Encoder Speed:-2000 counts/s Encoder Acceleration: -625000 counts/s*
Encoder Averaging: [ ]
Run Order Function Properties
Name Type Value Connection
» | Inputs SLS_1 Safely Limited Speed.Speed Limit Command Source |SAFEBOOL  |[TRUE SNIS 1 Safe Boolean Network Inputs,Bit 0 Value
SLS_1 Safely Limited SpeedZero Speed Command Source |SAFEBOOL  |Unassigned Disabled
SLS_1 Safely Limited Speed.Demand SAFEBOOL  [TRUE SHOS Safe Boolean Hardware Qutputs.Output 1 Command Source
System SLS 1 Safely Limited Spead.Safety Active SAFEBOOL  [FALSE
SL5_1 Safely Limited Speed.At Zero Speed SAFEBOOL _[FALSE
5L5_1 Safely Limited Speed.Below Speed Limit SAFEBOOL _[FALSE
SLS_1 Safely Limited Speed.Reset Source BOOL [TRUE SYSTEM Module Configuration and Control.System Reset Source
5L5_1 Safely Limited Speed.Request Limited Speed BOOL FALSE
SL5_1 Safely Limited Speed.Request Zero Speed BOOL FALSE
‘ Outputs 5L5_1 Safely Limited Speed.Deceleration Mode ENUM Immediate
SLS_1 Safely Limited Speed.Speed Limit UNKNOWN (524287 counts/s

SLS_1 Safely Limited Speed.Deceleration To Speed Limit  |UNKNOWN |0 counts/s™
SLS_1 Safely Limited Speed.Deceleration To Zero Speed  [UNKNOWN [0 counts/s*

SLS_1 Safely Limited Speed.Time To Speed Limit INT o ms

SLS_1 Safely Limited Speed.Time To Zero Speed INT o ms

5LS_1 Safely Limited Speed.Zero Speed Thresheld INT 10 countsés

SLS_1 Safely Limited Speed.Max Standstill Distance INT 10 counts

SLS_1 Safely Limited Speed.Zero Speed Mode ENUM [Speed

5LS_1 Safely Limited Speed.Speed Limit Dwell Time INT o ms

SLS_1 Safely Limited Speed.Zero Speed Dwell Time INT o ms

SLS_1 Safely Limited Speed.Speed Underride Multiplier | INT i

5LS_1 Safely Limited Speed.Speed Control Tolerance INT 10 countsés

SLS_1 Safely Limited Speed.Generate MSF Alarms BOOL FALSE

SLS_1 Safely Limited Speed.Speed Underride Source SAFEINT  [262143 SINIS Safe Integer Network Inputs.Integer 1 Value
5LS_1 Safely Limited Speed.Error BOOL FALSE

SLS_1 Safely Limited Speed.Diagnostic Code INT [0x8000 - Operat...

In Figure 10-39 SLS view in Safety Testing the Encoder Speed is 0 counts/s, Safely
Limited Speed Underride is 262143, and Safely Limited Speed Diagnostic Code reports
Operational.

Figure 10-40 TwinSafeGroup Online values

TninSafeGrouplsal & X

Group i stte AUN

E s

SLS_UndermidevslusToPLC

Vaibles. | Group Ports | Replscement alues | Max Siart Deviaion
Ausigned Varable Oniine Value Diretion Ales Port Port Name._Inctance Name Function Name
it [l
.
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Figure 10-41 TestSpeed set to 262413 in MAIN

MAIN [Onling] + X
FSoE_ManDemo_WalkThrough.NonSafe.MAIN

Expression Type
4 SafePartState INT 0
@ TestSpeed DINT 262143

Value

-
IF SafePartState] 0 | = 0 THEN

IF ComrErrZIER <> 0 THEN
SafePartState[ 0 | := 1;
RunfRE0E := 0;

ELSE
RunfRE0E := 1;

END_IF

ELSIF SafePartState[ 0 | < 1000
ErrRcHFiEd := 1:

THEN

SafePartState[ 0 | := SafePartState] 0 ] + 1:
EL3E
ErrhcHFEd := O
SafePart3State 0 | := 0;
15 END_IF
1€ SL5_SpeedUnderride[ 2es148 | := TestSpeed] oesias |
17

10.2 CIP Safety example

This example depicts the scenario of a Rockwell Allen Bradley ControlLogix PLC with suitable
GuardLogix modules to control the SLS’s speed underride feature. It is suggested that the
user completes the quick start example in section 6 before proceeding as this illustrates the
full detailed steps for creating applications using Connect.

It is assumed the user has at least basic familiarity creating standard PLC programs, setting
communication paths, and connecting to a PLC with Studio 5000 Logix Designer. If not, then
refer to the relevant Rockwell Allen Bradley documentation.

The following example is provided in good faith however, Control Technigues cannot
offer direct support for Allen-Bradley or other manufacturers' products, nor provide
specific examples for differing hardware.

N®2l= Users must refer to the “Installation and Operating manual MiS210 and MiS250
Safety Modules” document for full technical details.

Generic support for the MiS2x0 modules is available through your supplier or local Control
Techniques Drive Centre. For support of other manufacturers' PLCs, software and products
please contact the relevant third-party support channels.

EtheNet/IP™ and CIP Safety™ are trademarks of ODVA, Inc.

10.2.1 Assemble the hardware

This example was prepared using an MiS210 and the official Control Techniques Unidrive
M700 demo-case with an additional AB encoder mounted to the motor shaft. A list of the
hardware is given in Table 10-4 Hardware. Please see section 3.7 for firmware and
hardware version requirements. The drive’s Ethernet interface should be configured for CIP
Safety (parameter S.02.018).

Table 10-4 Hardware
ltem Part number Notes
Unidrive M700 M700-032 00050A
Unimotor HD 067EDA399XAFM074140-
SRBS
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Encoder lead SLBLAJOO00-2

MiS210
Hengstler AB R164/1024-BW4H9IB- Additional encoder mounted
encoder 1024 PPR BOX11 to shaft. Or use motor’s

EnDat 2.2 if supported.

ControlLogix power | 1756-PA72
supply
GuardLogix safety 1756-L72S
PAC (PLC)

GuardLogix safety 1756-L7SP
partner module

ControlLogix 1756-ENBT
EtherNet/IP module

ControlLogix 4 slot 1756-A4
base

Figure 10-42 Interconnections

192.168.1.70
192.168.1.51 |

Studi

—

192.168.1.100

10.2.1.1 Option modules
Install the MiS210 module into slot three of the Unidrive M700 drive.

10.2.1.2 Interconnections
It is assumed a Unidrive M demo-case is used, and therefore the standard motor and control
wiring is provided. See section 1 before proceeding.

Fix an appropriate AB encoder to the shaft, suitable guarding must be provided to protect the
user from the rotating shaft. Alternatively, if the motor’s feedback is EnDat 2.2, then the user
may wish to monitor the drive’s encoder (see section 3.7 for hardware requirements), although
the value of counts/s defined in the SLS tab will likely require modifying to represent the
encoders resolution.

Connect an Ethernet lead between one port of the drive and the PLC, and a second between
the drive and your laptop or PC.
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10.2.2 Creating a safety application in Logix Designer
If it is safe to do so apply power to the PLC.

Launch Logix Designer, create a new project and set an appropriate communications path. In
this example the IP addresses shown in Table 10-5 IP addresses were used and a subnet of
255.255.255.000.

Table 10-5 IP addresses

PC 192.168.1.51
Drive | 192.168.1.100
PLC | 192.168.1.70

Table 10-6  New project 1

@ MNew Project ? X

Project Types

5 Logix I Compactlogix™ 5370 Controller
I Compactlogix™ 5380 Controller
.D View I Compactlogix™ 5480 Controller
I Controllogix® 5570 Controller
I Controllogix® 5580 Controller
4 Guardlogix® 5570 Safety Controller
1756-L715 Guardlogix® 5570 Safety Controller
1756-L725 GuardLagix® 5570 Safety Controller
1756-L735 Guardlogix® 5570 Safety Controller
I Guardlegix® 5580 Safety Controller

I Studio 5000® Logix Emulate™ Controller v

Name: | MiSIP

Lacation: | C:\Users\austja01\Desktoptemp ~
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Table 10-7  New project 2

6 Mew Project

1756-L725 GuardLogix® 5570 Safety Controller
MiS_CIP

Revision 32 v

Chassis 1756-A4 4-5lot ControlLogix Chassis M
Slot: 0 > | Safety Partner Slot: 1
Security Authority: | No Protection -

Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>

Permission Set

Figure 10-43 Add new module

@ Logix Designer - Mi5_CIP [1756-1725 32.11]

- FILE  EDIT  VIEW SEARCH LOGIC COMMUNICATIONS TOOLS  WINDOW

M ) bl | O] AT [cEG Positionselect e %
B RUN w
oK I Path: <none>=
= ﬁ:‘n‘ S Offline fl. NoForces P Mo Edits
Controller Organizer * 0 x
@ °Z

A Controller MiS_CIP
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask
P L MainProgram
4 (T) SafetyTask
B _L SafetyProgram
Unscheduled

4 Motion Groups
Ungrouped Axes
4 Aszets

T Logical Model
4 1/0 Configuration

B (0] 1756-L725 @ Newlgdute...
g [1] 1756-L7SP Import Module...

Discover Modules...
o] Paste Ctrl+V
Properties Alt+Enter

Print
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Figure 10-44 Add Ethernet bridge

Select Module Type

Catalog  Module Discovery Favorites

|‘|75"5re"|bt Clear Filters Hide Filters %
Module Type Category Filters 2 Module Type Vendor Fitters 2
Analog Advanced Micro Controls Inc. (AMCI)
Communication Hardy Process Solutions
Controller Malex Incorporsted
Digital V] Cnline Development Inc.(Automation Value) v
£ > < >
Catalog Number Description Vendor Category
1756-ENBT 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media  Rockwell Autom...  Communication
< >
1 of 159 Medule Types Found Add to Favorites
[[] Clese on Create Create Close Help

Figure 10-45 Configure the Ethernet adaptor on PLC

B MNew Module *

General” Connection RSNetWore Module Info  Intemet Protocol  Port Corfiguration

Type: 1756-ENET 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media Change Type... | «
Wendor: Rockwell Automation/Allen-Bradley
Parent: Local Ethemet Address
Mame: PLC Ethemet (@) Private Network: 152.168.1. T-’DIL:
Description: O IP Address: ] ] . |
(O Host Name:

Module Definition

Series: A TrerE Slot: 2 v

Revision: 5.00$1

Electronic Keying: Compatible Module

Rack Connection: None

Time Sync Connection: None

Status: Creating Cancel Help
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Figure 10-46 Add safety and standard module 1

&8 Logix Designer - Mi5_CIP [1756-L725 32,11]*

e W

: FILE EDIT WVIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW

o v % %

B RUN N "
0K I Path: <none>
I Energy Storage

= 1o Offline

fi. NoForces
Controller Organizer * 0 x

a s

4 Controller Mis_CIP
<7 Controller Tags
Caontroller Fault Handler
Power-Up Handler
d Tasks
4 % MainTask
b L MainProgram
4 (D) SafetyTask
b _L SafetyProgram
Unscheduled

4 Motion Groups
Ungrouped Axes
4 Assets
T Logical Model
4 1/0 Configuration

4 B3 1756 Backplane, 1756-A4
[ [0] 1756-L725 MiS_CIP
8l [1]1756-L7SP MiS_CIP:Partner
4 fJ [2]1756-ENBT/A PLC_Ethernet
T ——

Dise

B New Module...
Import Module...

Paste

Print

b No Edits

ver Modul

Figure 10-47 Add safety and standard module 2

—
Select Module Type
Catalog Module Discovery  Favorites
[genedc Clear Filters Hide Filters %
Module Type Category Filters Ll Madule Type Vendor Filters =
Anzlog 35-Smart Software Solutions GmbH
CIP Mation Converter Advanced Energy Industries, Inc.
Communication Diglight
Communications w Endress+Hauser W
< > <
Catalog Number Description Vendar Category
ETHERMET-... Generic EtherNet/IP CIP Bridge Rockwell Autom...  Communication
ETHERMET-... Generic Ethemet Module Rockwell Autom...  Communication
ETHERMET-... Generic EtherNet/IP Safety Module Rockwell Autom...  Safety Cther
ETHERMET-... Generic EtherNet/IP Safely and Standard Module Rockwell Autom...  Safety Cther
< >
4 of 540 Module Types Found Add to Favorites
[[] Clese on Create Create Close Help

|
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Figure 10-48 Configure safety and standard module 1

B New Module x
¢ General* General
£ Connection
i Safety .
ype ETHERMET-SAFETY-STANDARD-MODULE Ge...
- Module Info - Fickl
: arent emet
- Intemet Protocol < Eihemet Address
... Port Configuration Name:
(® Private Network 192.168.1. | (100F=
Description: E
S —
Advanced
ﬁa*f“f Network 466F_01F2_3F23 ||
lumber:
5/14/2021 10:04:13.91 AM
Module Definition
Madule Parameters Connection Parameters
Ve U Input Input  Output  Output
Product Type: 0 Connection ~ Assembly  Size Assembly  Size
Product Code 2 Instance  bytes)  Instance  (byies)
Revision 1.001 Safety Input 5 : 5 0
Electronic Keying: Exact Match Safety Output: 1 0 1 1
Connection Safety and Standard Standard 1 1 1 1
Input Data: Safety and Standard
Output Data Safety and Standard Configuration foserbly Size
Data Format: SINT (8-Bit) Connection  jngtance {bytes)
Safety 864
Standard: 199
Chlangs ...
Status: Creating Cancel Help
Madule Definition*® *
..... General® Define Module, Electronic Keying and Connection
----- Connections
Vendor: 257 &
Product Type: 100 =
Product Code: 13
Major Revision: 1%
Winor Revision 23
Electronic Keying: Exact Match ~
Connection: Safety and Standard ||
Input Data: Safety and Standard ||
Output Data: Safety and Standard =
Data Format: SINT (2-Bit) ||
Cancel Help

A product code of 1 is used here for an MiS210 fitted to an M700 drive, for other drive/module
product codes see the Ethernet interface’s parameter “Actual Product Code” (parameter

S.20.033).
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Figure 10-50 Configure safety and standard module 3

Module Definition™ X
Connections
Input Output Configuration
Connection | assembly . Assembly . Asszembhy i
Instance SER(WE) Instance SESE) Instance SEEE)

Safetyinput 1000 5 20 5 199 5 199 =
SafetyQutput 198 3 1001 -5 20 3]

Standard 100 3 83 1013 S| 15 03]

Figure 10-51 Change module definition

Logix Designer

These changes will cause module data types and properties to change.
! Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

][

Figure 10-52 Go Online

E Logix Designer - MiS_CIP [1756-L725 32,11]*

FILE EDIT WIEW SEARCH LOGIC @ COMMUNICATIONS | TOOLS WINDOW  HELP
e W o ¥ =5 Who Active 5 T=
= RUN X i ‘& Select Recent Path...

0K I Path: < Select Communication Software...

I Energy Storage 5
= 10 Offline | Go @nline i Safety
Controller Organizer Upload...
& = Download
rl Contraoller MiS_CIP N o
Program Mode
<! Controller Tags n o
1L ode
Controller Fault Handler e
Test Mode

Power-Up Handler

4 ] Tasks Lock Controller
4 % MainTask
b L MainProgram Clear Faults
4 (1) SafetyTask Go To Faults

b _1 SafetyProgram
Unscheduled
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Figure 10-53 Download 1

Options

Condition: The open project doesn't match the project in the controller.

Connected Controller:
Controller Mame: CIP
Controller Type:

1756-L725/B GuardLogix® 5570 Safety Controller
Comm Path: AB_ETHIP-14192.168.1.70"Backplanz'0
Serial Number:  00F4B2D6&
Security: Mo Protection
Offline Project:
Cortroller Mame: MiS_CIP
Cortroller Type:  1756-L725 GuardLogix® 5570 Safety Controller

General Date/Time Major Faults  Minor Faults  Project  Monvolatile Memary

File: C:\Users austja01'Desktoptemp \Mi5_CIP ACD
Serial Number:  <none=
Security: Mo Protection
Download Select File... Cancel Help

Figure 10-54 Download 2

110

Download

Download offline project 'MiS_CIP' to the controller,

Connected Controller:

MName: CIP

Type: 1756-L725/B GuardLogix® 5570 Safety Controller
Path: AB_ETHIP-11192. 168.1. 70'Backplane 0

Serial Mumber:  00F4B2D5

Security: Mo Protection

The controller is in Remote Run mode. The mode will be changed to
Remote Program prior to download.

DANGER: The controller being downloaded to is the system time
master. Servo axes in synchronized controllers, in this chassis or
other chassis, may be turned off.

DANGER: Unexpected hazardous motion of machinery may occur,

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.

Verify these devices (drives, network devices, 3rd party products)
have been properly loaded before placing the controller into run
mode.

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation,

A non-recoverable safety fault will occur in the safety controller.
The connected controller is the Coordinated System Time (CST)

master and the controller being downloaded does not have Time
Synchronization enabled.

[ Enable Time Synchronization

Cancel Help
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Figure 10-55 Remote run

Done downloading. Change controller mode back to Remote
Run?

g

Mo

10.2.3 Creating a safety application in Connect

Ifit is safe to do so apply power to the demo-case. Launch Connect and choose Scan Ethernet
network. If you are not familiar with creating a new safety application in Connect, then please
see section 6.4. Parameter 04.02.018 should be set to CIP Safety.

In this example the IP addresses shown in Table 10-8

subnet of 255.255.255.000.

Table 1

0-8 IP addresses

PC

192.168.1.51

Drive

192.168.1.100

PLC

192.168.1.70

Figure

10-56 Network tab

IP addresses are used and a

Safety Setup

Safety

Network | Encoders

Safe Network Type

O Nene
@ CIP Safety
) FSef

Network Settings
Network inputs to safety module:

Network outputs from safety module:

Target SNN:

Target ID:

Originator SNN:

Originator ID:

s - B

setup can configure inputs, outputs, encoders, sy

A\ System | Functions | Inputs | Outputs | Scope

Profiles

Load
ation
4 €3 1756 Backplane, 1756-A4

[ (0] 1756-L725 Mis_CIP

§ (1] 1756-L7SP Mis_CIP-Partner
4 ] (21 1756-ENET/A PLC Ethe

4 s Ethemet

32 SAFEBOOL, 4 SAFEINT Inputs ¥

32 SAFEBOOL, 4 SAFEINT Outputs ¥ g

AG6F_D1F2_3F23, E|
2021-05-14 09:04:13.091

1 1756-ENBT/A PLC Ethemet
&7 ETHERNET-SAFETY-STA

FLE EDT VIEW

General General
Conecton
Sfety
Tyee ETHERNET-SAFETY-STANDARD-MODULE Ge.
Vode o — oLC et
Intemet Protocol are —— Bthemet Address
Port Corfiguration Name:
Prvate Network 192.168.1.| 1002
Desciption: =
Advanced
safely Netwok _ " as6r_0172.3723

5/14/2021 1004:13.91 AM

27

W hput Ouput  Ouput
100 Comecton ~ Assembly Size  Assembly Size
et 1 Instance  bytes) Instance  bytes)
e Safety I 100 20 199 0
L Exact Match Safety Output 199 0 01 2
Standar 100 s 0 3

Safety and Standard

SEARCH LOGC COMMUNMCATIONS TOOLS WINDOW  HELP

192.168. 1 .100

466E_0341.CC48
2021-05-1315:10:43.787

o ~

Project R

Ham Log [ |
d
s
"
P

[l Prtect St

bt Sy L0 oo O Wi o ety S vt 3

Sty ot i7SEbacipens,  [450E_0341.CCAB R

1reaa e ~ e

oK Conel o B

— -
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Figure 10-57 Encoder tab

Safety Setup
Safety setup can configure inputs, outputs, encoders, system reset and functions.

Network | Encoders | /A System | Functions | Inputs | Outputs | Scope

Primary encoder channel Secondary encoder channel

Primary Encoder Selection | Safety PA Fdbck v Secondary Encoder Selection | Notinuse *
Encoder Type

Primary Device Type | AB ¥

Encoder Settings

Primary Rotary Turns Bits 25

Common Encoder Settings

Internal Supply Voltage Monitoring | O ~ Speed Averaging Sample Time 4 Ooms
External Supply Voltage Monitoring | Off ~ e
Tms 100 ms

Max response time: 4 ms  —
Resolution: 250 counts/s  ®

User Units

[ Display encoder counts as a user defined unit

Unit Name Unit Symbol Ratio
The name of a unit The symbol for the unit Numerator Denominator
Unit uu

Unit per  counts

Here a 1024 PPR AB encoder has been attached to the shaft and connected to the MiS210’s
encoder port. Alternatively if your demo-case supports EnDat 2.2 feedback then it is possible
to use the drive encoder, see section Create the safety application 6.4.2.

Figure 10-58 System tab

Safety Setup

Safety setup can configure inputs, outputs, encoders, system reset and functions.

Metwerk | Encoders | System | Functions | Inputs | Outputs | Scope

Reset Setup Position and Speed Setup Alarm Setup
System Reset Source BIS 1Bit1Value ~ Primary Position  Unassigned v Alarm Present | Unassigned =2
System Start Reset O off Primary Speed Unassigned v

Alarm not present can be implemented by adding a

STIS function and connecting it to a safe Boolean
System Auto Reset Ooff network output (SNOS).

Peripheral Fault Reset Source | System &
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Figure 10-59 SLStab

SIS 1 * | s X

Inputs Outputs
Speed Limit Command Source | SNIS 1 Bit 0 Value + Demand 5TO Command Source v
Zero Speed Command Source Disabled o Safety Active Unassigned v
Speed Underride Source SINIS Integer 1 Value ~ Below Speed Limit Unassigned v

Request Limited Speed Unassigned e

Settings

Deceleration Mode ® Immediste () Rate O Time

Speed Limit 4096 counts/s

Speed Underride Multiplier 32.252 :
Alarms

Generate MSF Alarms
[]Off  Alarms will not be raised by this function.

Reset

Reset Source | System

We have set the Speed Limit Command Source to SNIS Bit 0 value, and Speed Underride to
SNIS Integer 1. We can thus control when SLS monitors the speed and also control the speed
underride over the network.

The Speed Limit is set to 4096 counts/s or 60rpm (for the 1024 PPR AB encoder). The Speed
Underride Multiplier is set to 32.252. For the full positive range of a SINT datatype in the PLC
of 127, this will give 32.252 X 127 = 4096 counts/s. Therefore, the underride value can be
adjusted over the network between 4096 counts/s and O counts/s or 60rpm to Orpm.

The Demand of SLS is assigned to STO Command Source.

Save the configuration, download and enter test mode in the normal way.

10.2.4 Checking the network

Set parameter 17.031 true, therefore resetting the MiS210 on the rising edge of the input. If
the configurations are correct you should see that within Logix Designer that the 1/0 OK
indication is solid green, and no exclamation marks are shown in the Controller Organizer tree.
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Figure 10-60 1/O OK in Logix Designer

M IR 1TSE TIE 37 117

% FILE EDIT VIEW SEARCH
S A - |
BN Run Mode

I Controller OK

I Energy Storage OK
I 1/O 0K

LOGIC  COMMUNICATICH
CFG PositionS

P Path: A5 ETHIP-11192. 169

Rem Run

E! Mo Forces

Controller Organizer

rl Controller Mis_CIP
) Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £% MainTask
b4 MainProgram
4 (1) SafetyTask
b _L SafetyProgram
Unscheduled
4 Mation Groups
Ungrouped Axes
P Assets
" Logical Model
4 1/ Configuration
4 B3 1756 Backplane, 1756-44
[ [0] 1736-L725 MiS_CIP
8l [111756-L7SP MiS_CIP:Partner
4 fJ [2]1756-EMET/A PLC_Ethernet
4 Fr Fthernet
f] 1756-EMBT/A PLC_Ethernet
= ETHERMET-SAFETY-STANDARD-MOI

Figure 10-61 Status in MiS2x0 dashboard of Connect

System State: MSFs running normally

Worst Case Cycle Time:  64%

Status
Module Network (CIP Safety)
Signature: o 1C12-64A2-DO21- FF86 Supervisor State: EXECUTE
Maode: Configuri Network Status: LINK CK
ocs onmgunng Messages/second: 50
Status: Test-Comm-On Expectation margin: 35 ms
Alarm: None Status Flags: 0
Madule Trip Code: Healthy Configuration signature
ID: 1C13_64A8

Timestamp (local):

STO: Inactive (torque may be generated by the drive causing the motor to turn)

07/01/2015 15:50:18.366
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10.2.5 Adding a safety program to the Logix Designer configuration

Figure 10-62 Add variables to the Safety Program’s Parameters and local Tags

Contraller Organizer v 3 [E safetyProgram - MainRoutine [RERSET Tt E A T R ey Rt e e Wl Cantroller Tags - MiS_CIP(controller)
a "= Scope: |_‘j SafetyProgram v‘ Show: ‘AII Tags v” T
4 Controller MiS_CIP |
& Controller Tags Name =z|« Usage Alias For Base Tag Data Type Class
Controller Fault Handler 5L5_MonitorSpeed  Local BOOL Safety
Power-Up Handler Local BOOL Safety
4 Tasks a
4 £33 MainTask
b 5 MainProgram
4 () SafetyTask
4 L SafetyProgram
I Tr—
L0 MainRoutine
Unscheduled
Pl Motion Groups
Ungrouped Axes
4 Assets
Fa, Logical Model
Pl 170 Configuration
4 6591756 Backplane, 1756-A4 «|[» \ Monitor Tags A Edit Tags / <

Figure 10-63 Add the following program to the safety program

eters and Local Tags - Safetybrogram 4 Conrolles Tags - MiS_ClPicantraller)

SLS MontorSeeed [

10.2.6 Adding the Configuration signature to the Logix Designer configuration.
The configuration signature may be copied from Connect to the Logix Designer configuration.

Figure 10-64 Configuration signature information in Connect

Status
Module Network (CIP Safety)
Signature: o 1C12-64A%-DOS1- FF86 Supervisor State: EXECUTE
Mode: Confiaurin MNetwork Status: LINK CK

' gunng Messages/second: 50
Status: Test-Comm-On Expectation margin: 35 ms
Alarm: None Status Flags: 0
Madule Trip Code: Healthy Configuration signature
System State: M5Fs running normally ”;Ji 1C13_64A8
Worst Case Cycle Time:  64% Timestamp (local): 07/01/2015 15:30:18.366
STO: Inactive (torque may be generated by the drive causing the motor to turn)
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10.2.7 Running the example
It is assumed that the MiS210 is in testing mode and the PLC program is running.

In the Safety Testing tab you may view details of the encoder feedback, diagnostics for the

MSFs and diagnostics for the inputs and outputs.

Only proceed if safe to do so.

For this example, we will manually control the drive’'s speed by selecting the Reference
Selector to Preset (parameter 01.014 = Preset, parameter 01.015 = 1)) and varying Preset
Reference 1 (parameter 01.021). We will also control the MiS250’s reset by manually writing
to Non Safe Input 1 (parameter 16.031).

Connect may be used to manually write the parameters, for convenience the user can choose
to create a Custom List and add parameter 01.021 and parameter 17.031. (Open the required
menu in the parameters folder of the project pane, right click on the desired parameter and
select send to custom list).

Follow to steps in Table 10-9 Steps to run the example to run the example.

Table 10-9  Steps to run the example
Step Action Comment
1 Apply the Forward run signal to the The STO MSF is Active (the 24V to the

drive by closing the FWD switch on
the demo case (Or apply 24V
potential to Digital Input 3)

STO terminal is removed) and the drive
will not allow current to flow in the motor

2 Set Non Safe Input 1 (parameter On arising edge the MiS210 will reset
16.031) to true STO is Inactive and torque may be

generated

3 Within the Logix Designer’s Safety SLS speed monitoring is now deactivated
program Toggle the e SLS Safely Limited speed
SLS_MonitorSpeed variable so that it Diagnostic Code shows
is true. Operational

4 Apply any speed above 60 rpm The shaft should rotate at the selected
(parameter 01.021) speed.

5 Decrease the speed to 20 rpm Shaft should rotate at 20 rpm
(parameter 01.021)

6 Within the Logix Designer’s Safety SLS is now monitoring for overspeed
program Toggle the e SLS Safely Limited Speed
SLS_MonitorSpeed variable so that it Diagnostic shows Monitoring safe
is false speed

e Avalue of 64 is being sent to the
MiS210

e The value is subjected to the
Speed Underride Multiplier and the
result is 2048 counts/s, or 30 rpm

7 Increase the speed to 30 rpm STO becomes Active and the shaft will
(parameter 01.021) stop
Decrease the speed to 20 rpm Shaft will remain stopped
Set Non Safe Input 1 (parameter On a rising edge the MiS210 will reset
16.031) to true STO is Inactive and torque may be

generated
e Shaft should rotate at 20 rpm
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8 Within the Logix Designer’s Safety A value of 128 is sent to the MiS210

program Toggle the e The value is subjected to the
SLS_ SpeedUnderride variable so that Speed Underride Multiplier and the

it is true result is 4064 counts/s, or 60 rpm

Figure 10-65 SLS view in Safety Testing

Safety Testing (192.168.1.100) X

Safety Testing

Run and monitor the safety configuration.

STO: Inactive (torque may be generated by the drive causing the mator to turn) Alarm: None

Encoder Position: 800898 counts Encoder Relative Position: 1 counts/cycle
Encoder Speed: 1250 counts/s Encoder Acceleration: 62500 counts/s*
Encoder Averaging: [ |

Name Value Connection

SLS_1 Safely Limited Speed.Specd Limit Command Source | S FALSE SNIS 1 Safe Boolean Network Inputs.Bit 0 Value
SLS_1 Safely Limited Speed.Zero Speed Command Source Unassigned Disabled

5L5_1 Safely Limited Speed.Demand [TRUE STO SafeTorque Off Command Source

SLS_1 Safely Limited Speed.Safety Active [TRUE

SLS_1 Safely Limited Speed.At Zero Speed FaLSE

SLS_1 Safely Limited Speed.Below Speed Limit [TRUE

SLS_1 Safely Limited Specd.Reset Source FALSE SYSTEM Module Configuration and Control System Reset Source
SLS_1 Safely Limited Speed.Request Limited Speed [TRUE

5LS_1 Safely Limited Speed.Request Zero Speed FaLSE

SLS_1 Safely Limited Speed.Deceleration Made ENUM Immediate

5L5_1 Safely Limited Speed.Specd Limit UNKNOWN 4096 counts/s

SLS_1 Safely Limited Speed.Deceleration To Speed Limit | UNKNOWN [0 count:
Outputs. SLS_1 Safely Limited Speed.Deceleration To Zero Speed  |UNKNOWN |0 counts/s®

SLS_1 Safely Limited Speed.Time To Speed Limit INT jo ms

5LS_1 Safely Limited Speed.Time To Zero Speed INT 0 ms

SLS_1 Safely Limited Specd.Zero Speed Threshold INT [0 counts/s

SLS_1 Safely Limited Speed.Max Standstill Distance INT [0 counts

SLS_1 Safely Limited Speed.Zero Speed Mods ENUM Speed

5LS_1 Safely Limited Speed.Speed Limit Dwell Time INT 0 ms

SLS_1 Safely Limited Speed.Zero Speed Dwell Time INT [0 ms

SLS_1 Safely Limited Specd.Speed Underride Multiplier | INT 32

SLS_1 Safely Limited Speed.Speed Cantrol Tolerance INT [0 counts/s

SLS_1 Safely Limited Speed.Generate MSF Alarms BOOL FaLSE

SLS_1 Safely Limited Speed.Speed Underride Source SAFEINT  [127 SINIS Safe Integer Network Inputsinteger 1 Value
SLS_1 Safely Limited Speed.Error BOOL FaLSE

SLS_1 Safely Limited Speed.Diagnastic Code. INT [0x8034 - Monitaring safe speed. Segment=3

In Figure 10-65 SLS view in Safety Testing the Encoder Speed is 1250 counts/s or 20
rpm, Safely Limited Speed Underride is 127, the Safely Limited Speed Underride Multiplier is
32 and Safely Limited Speed Diagnostic Code reports Monitoring safe speed.

Figure 10-66 Logix Designer

(EEVEEE Y R VE LSNP @ Program Parameters and Local Tags - SafetyProgram 49 i IP(controller)
ES >
SLS_MonftorSpeed
o
Drive_Ethernet SO Da
(0]
e
SLS_MonftorSpeed MoV,
Source 0
Dest Drive_Ethernet SO .Da
(0]
e
SLS_SpeedUnderide
127
Drive_Ethernet SO Da
4]
127
SLS_SpeedUnderide] MoV,
——— Source 64
Dest Drive_Ethernet SO .Da
4]
127
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11 Controlling the drive

11.1 Controlling the drive over the network

In many cases where an FSoE or CIP Safety network is utilised then the user will wish to
control the drive via the network, in this way the PLC (master) orchestrates non-safe control
of all relevant axis as required. In the case of EtherCAT for instance, typically one would use
the standard non-safe functionality such as the drive’s CiA402 objects status word, control
word, quick stop etc. It should be noted that the control of the drive does not constitute any
part of a safety system other than the MiS2x0 controlling the drive’s STO.

For example, in the case of SS1 the Command Source Input may be controlled via a safe
network variable SNIS 1 from the safety PLC program, and the drive would be commanded to
stop at the same point by the user’s non-safe standard PLC program.

Figure 11-1 Command Source

Network | Encoders | System | Functions | Inputs | Outputs | Scope
r
@ & 7 @@eErpEEEEHREEEEDE R B @
SES  STHC3 SEQV SNEQV  STO ss2  s0s  SBC  SDI SLP SIS SLA SSM SDM OR  NOR AND NAND XOR XNOR BAND STIS
51 %
Inputs Outputs
Comman: d Source SNIS 1 Bit 0 Value ~ External connection required between SS$1 Demand and drive STO. Route STO connections via one of the SHOS Outputs to the drive STO.
Demand SHOS Qutput 1 Command Source ¥
Stop Request | Unassigned
Settings
Stop Mode O Rate @ Time
Zero Speed Threshold | 52429 5| counts/s
Speed Control Tolerance | 50000 & | counts/s
Stop Time 10000 5| ms
Alarms
Generate MSF Alarms
[1Off  Alarms will not be raised by this function.
Reset
Reset Source System

11.2 Local control
The MiS2x0 module provides non-safe inputs and outputs as a means for the user to control
the drive and for the drive to control non-safe functions of the MiS2x0. See sections 7.3.1.7.2

and 7.3.1.8.2. Users can map these parameters in the normal way to control for example,
speed or the AMC.

The following examples (sections 11.2.1 through to 11.2.4) suggest possible ways of
controlling the drive however, users may wish to utilize other drive parameters to achieve their
requirements.

It should be noted that the control of the drive does not constitute any part of a safety system
other than the MiS2x0 controlling the drive’s STO.

11.2.1 Control word override and on-board user program

Please note that Control word override is utilized by the PC tool Connect, for example to take
control of the drive while performing an autotune. Users should consider this if using Control
word override in their applications.
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Parameter 06.085 and 06.086 allow the drive’s control word to be overridden and users may
wish to utilise the control word override and an on-board user program to influence the drive
via the MiS2x0 module. Note, the on-board user program has a minimum cycle time of 4 ms.

In Figure 11-2 Stop Request it can be seen that Stop Request has been assigned as an output
to BOS, this is Non-safe output 1 parameter 16.051. When Command Source is active (false)
and SS1 is monitoring speed then BOS 1 and subsequently parameter 16.051 will be true.

Figure 11-2 Stop Request

Safety Setup (192.168.1.1) X

Safety Setup
Safety setup can configure inputs, outputs, encoders, system reset and functions.

Network | Encoders | System | Functions | Inputs | Outputs | Scope

@aEFePeEEEdBPDEREEEE @

SES STHC3 SEQV SNEQY STO ss2 505 SBC  SDI SLP SIS SLA SSM SDM  OR  NOR AND NAND XOR XNOR 8AND STIS

ss1 %

Inputs Qutputs

Command Source | SHIS Input 1Value ~ External connection required between SS1 Demand and drive STO. Route STO connections via one of the SHOS Outputs to the drive STO.
Demand SHOS Output 1 Command Source ¥
Stop Request | BOS 1 Bit 1 Command Source

Settings

Stop Maode O Rate ® Time

Zero Speed Threshold | 52429 5| counts/s

Speed Control Tolerance | 50000 & it

Stop Time 10000 5| ms

Alarms

Generate MSF Alarms
[J Off  Alarms will not be raised by this function

Reset

ResetSource | System

Parameter 16.051 could be utilised by the user’s on-board program. Control word override
parameter 06.085 is required to reflect the desired condition for the drive. The individual bits
in 06.085 operate in the same way as the bits in the standard drive’s Control Word (06.042),
therefore in this case it could be set to a value of 129, this equates to stop.

/ISS1 Stop request mapped to BOS1/Non-safe output 1 parameter 16.051
IF ReadUserParameterint(0,16,051) =1 THEN

MO06.P086 :=1; /IEnable control override

M06.P085 :=129; //Set Control word override to stop
ELSE

M06.P086 :=1; /IDisable control override
END_IF

11.2.2 Controlling the speed with on-board user program

It is possible to use the preset speed selector to control the drive’s speed. Parameter 01.014
Preset Selector should be set to Preset, and parameter 01.015 set to the required speed. The
speed then can be adjusted in parameters 01.021 to 01.028 as appropriate.

In Figure 11-3 Requested Limited Speed it can be seen that Requested Limited Speed has
been assigned as an output to BOS, this is Non-safe output 1 parameter 16.051. When Speed
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Limit Command Source is active (false) and SLS is monitoring speed then BOS 1 and
subsequently parameter 16.051 will be true.

Figure 11-3 Requested Limited Speed

Network | Encoders | System | Functions | Inputs | Qutputs | Scope

O NS IR ) NN CORONORORCRG SREs

SES STHC3 SEQV SNEQY STO 551 552 505 SBC SDI SLP SLS S5M  SDM
SLs 1 X
Zero Speed Command Source Disabled ¥ Safety Active Unassigned 2
Speed Underride Source Disabled - Below Speed Limit Unassigned v

Request Limited Speed BOS 1 Bit 1 Command Source ¥

Settings

Deceleration Mode O Immediate ) Rate @ Time

Speed Limit 52429 5| counts/s

Time To Speed Limit 2000 5 ms

Speed Control Tolerance 50000 : counts/s
Alarms

Generate MSF Alarms . i . i .

On If alarms are raised by this function, the system will be put in a safe state
which may inhibit the operation of cascaded functions

Reset

Reset Source | System ¥

//Set up preset reference
IF NOT PresetConfigured THEN

MO01.P014 :=3; /IReference selector = Preset
M01.P021 :=100; //"Normal" operating speed - Preset speed 1 = 100 rpm
MO01.P022 := 2; //Limited speed value - Preset speed 2 = 2 rpm
PresetConfigured := TRUE;

END _IF

//SS1 Requested Limited Speed mapped to BOS1/Non-safe output 1 parameter 16.051
IF ReadUserParameterint(0,16,051) = 1 THEN

MO01.P015 :=2; //Select limited speed
ELSE

MO01.P015 :=1; //Select "normal” speed
END_IF

11.2.3 Interfacing to the AMC

In a similar way to how the drive’s speed is controlled in section 11.2.2 the user may utilise an
on-board user program or MCi program to interface to the drive’s AMC and control the AMC’s
references as required.

A highly simplified example for illustrative purposes follows that forces a datum of SDM,
datums the AMC and then drives the shaft outside the Safe Position of SLP.
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For position functions, the position value if derived from the drive’s encoder is the position as

directly reported by the EnDat 2.2 encoder and is not the normalised position used by the drive
and therefore the AMC.

Figure 11-4 SDM

Metwork | Encoders | System | Functions | Inputs | Qutputs | Scope

eaEfzFogeoggeupue

SES  5THC3 SEQV SNEQV  STO 551 552 505 SBC SDI SLP SLS

SDM ¥ | SLP1 X | AND1 ¥

Inputs Qutputs
Command Source  SHIS Input 1 Value ~ Demand AMND_1 Channel A Source
BCS 1 Bit 1 Command Source
Go Live Source SHIS Input 2 Value ~

Datum Complete BOS 1 Bit 2 Command Source ~

Settings
Safe Position 0 : counts
Zero Speed Threshold 5000 : counts/s
Timeout 10000 | s
Datum After Every Power On @ Datum on pwron () Datum as needed
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Figure

11-5 SLP

SDM * | SLP1 ® | AND 1 ¥
Inputs Outputs
Command Source | SHIS Input 3 Value * Demand AMD_1 Channel B Source
BOS 1 Bit 3 Command Source
Safety Active | Unassigned =
Settings
Lower Position Limit | 0 : counts Upper Position Limit | 10000 : counts
Q2 Deceleration 0 : counts/s* Q4 Deceleration 0 : counts/s’
Alarms

Generate MSF Alarms

[] off Alarms will not be raised by this function.

Reset
Reset Source | System ol
Figure 11-6 AND

SES

Inputs
Chann

Chann

MNetwork | Encoders | System | Functions | Inputs | Outputs | Scope

SDM * | SLP.1 *¥ | AND 1 ¥

O RSIREINcORC RN Y CROROF TR D)

STHC3 SEQV SNEQY  STO 551 552 505 SBC DI sLe SL5

Qutputs

el A Source | SDM Demand = Demand  SHOS Output 1 Command Source
BOS 1 Bit 4 Command Source

W

el B Source 5LP_1 Demand ¥

CASE Step OF

20:

30:

122

(* Datum the MIS to a zero position. The Invalidate Datum parameter (16.089) will be set to
clear an existing datum. OPEN SDM Command (SHIS 1) and CLOSE SDM Go Live (SHIS
2). Then set parameter 18.031.%)
IF M18.P031 THEN
WriteUserParameterBOOL(0,16,089, TRUE); //Invalidate datum parameter on MiS
M18.P031 := FALSE;
Step := 30;
END_IF

//[OPEN SDM Go Live (SHIS 2). Then set parameter 18.031.
IF M18.P031 THEN
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40:

50:

60:

70:

80:

123

WriteUserParameterBOOL(0,16,089, FALSE);
M18.P031 := FALSE;
Step := 40;

END_IF

(*CLOSE SDM Go Live (SHIS 2) and Close SDM Command (SHIS 1). Then set parameter
18.031.%)
IF M18.P031 THEN
M18.P031 := FALSE;
Step := 50;
END_IF

IF ReadUserParameterBOOL(0,16,052) THEN //Non Safe Output 2
//Datum of the safety system to a zero position is complete. Set 18.031 to continue.
IF M18.P031 THEN
M18.P031 := FALSE;
Step := 60;
END_IF
ELSE
//Datum of the safety system is NOT complete! Set 18.031 to start again.
IF M18.P031 THEN
M18.P031 := FALSE;
Step :=0;
END_IF
END_IF

(*We will now work out an AMC offset for the encoder to bring the AMC slave position to
zero. Set parameter 18.031%)
IF NOT Offset AND M18.P031 THEN
OffsetAMC := 0 - M33.P004;
Offset := TRUE;
M33.P003 := OffsetAMC;
M18.P031 := FALSE;
Step :=70;
END_IF

(*'Datum of the AMC to zero position complete. Set 18.031 to continue.*)
IF M18.P031 THEN

M18.P031 := FALSE;

Step :=80;
END_IF

(* We will now attempt to move the shaft by one rotation using the AMC and go outside the
safe position set in SDM. OPEN SHIS 3 to set SDM to monitor position. Then set 18.031 to
continue.*)
IF M18.P031 THEN

M18.P031 := FALSE;

M34.P003 :=524287; [IAMC ref

M41.P001 := TRUE; [IAMC Enable

M34.P007 :=1; [IAMC Reference selector 1 = absolute
END _IF
IF NOT M41.P004 THEN I/AMC movement complete flag

Step :=90;
END _IF
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90: (*SHOS 1 should be off as we have breached the safe position. AMC slave position (33.004)
and MiS position as shown in the Safety dashboard should both be at 524287 counts. Set
18.031 to start again.*)

IF M41.P004 THEN I/AMC movement complete flag
M41.P001 := FALSE; [IAMC Enable
M34.P007 :=0; [IAMC Reference selector 0 = STOP

IF M18.P031 THEN
M18.P031 := FALSE;
Step := 20;
END_IF
END_IF

END_CASE

11.2.4 Enable sequencer latching

When using Control Word parameter 06.042 to control the drive, if bit 6 (Not Stop) of the
drive’s control word parameter 06.042 is false and Control Word Enable parameter 06.043 is
true, then setting Enable Sequencer Latching parameter 06.040 to true will cause the drive to
stop.

When using the Run Forward parameter 06.030 and Run Reverse parameter 06.032 to control
the drive, If bit 6 (Not Stop) of the drive’s control word parameter 06.042 is false and Control
Word Enable parameter 06.043 is false, then setting Enable Sequencer Latching parameter
06.040 to true will cause the drive to stop.

Users can therefore use Enable Sequencer Latching parameter 06.040 to stop the drive (not
a safety function) regardless of the control method and providing the Not Stop input is not
required.

In Figure 11-7 Stop Request it can be seen that Stop Request has been assigned as an output
to BOS 1, this is Non-safe output 1 parameter 16.051. When Command Source is active
(false) and SS1 is monitoring speed then BOS 1 and subsequently parameter 16.051 will be
true.

To route parameter 16.051 to Enable Sequencer Latching parameter 06.040 the user could
choose to use a Logic Function block or an on-board user program. Note, the Logic Function
block has a minimum update time of 4 ms.

To configure the drive’s Logic Function 1 block set Logic Function 1 Source 1 parameter
09.004 to a value of 16.051 and set Logic Function 1 Source 2 Invert parameter 09.007 to
true. Set Logic Function 1 Destination parameter 09.010 to a value 6.040.
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Figure 11-7 Stop Request

551 %

Stop M

Stop Ti

Alarms

Generaf

Reset

Command Source

Settings

SHIS Input 1 Value ¥

Metwork | Encoders | System | Functions | Inputs | Outputs | Scope

@AoDY DEDEE @

SES STHC3 SEQV SNEQV  STO §52 505 SBC SOl SLP

Demand SHOS Qutput 1 Command Source ¥

Stop Request | BOS 1 Bit 1 Command Source ¥

ode O Rate @ Time

Zero Speed Threshold 52429

Speed Control Tolerance | 5000

me 10000

te MSF Alarms

[ off

Reset Source | System

3| counts/s
5| counts/s

ms

Alarms will not be raised by this function.

External connecticn required between $51 Demand and drive STC. Route STO connecticns via one of the SHOS Outputs to the drive STO.

SIS SLA SSM  SDM  OR  NOR AND NAND XOR XNOR BAND STIS

Figure 11-8 Logic Function 1 to route parameter 16.051 to 06.040

09,004
09,005
09.006
09.007
09.008

09.009
09.010

Logic Function 1 Source 1 Logic Function 1 Source 1 16.051 Mon Safe Output 1

Logic Function 1 Source 1 Invert Logic Function 1 Source 1 In... [] off

Logic Function 1 Source 2 Logic Function 1 Source 2 0.000 Unassigned

Logic Function 1 Source 2 Invert Legic Function 1 Source 2 In... On

Logic Function 1 Output Invert Legic Function 1 Qutput Invert [] off

Logic Function 1 Delay Loegic Function 1 Delay 0.0s

Logic Function 1 Destination _______|Logic Function  Destination | __ [6040 __[EnableSequencerlatching |

12 Changing the drive’s configuration

Do not change the configuration of the drive (this includes updating the Drive Firmware and
downloading user programs to the drive or other option modules) or Reset the modules using
Parameter 00.000 while the MiS2x0 is in Operating or Configuring Mode, as this may result in
a failure which will require a power cycle.

13 Parameter descriptions

Parameter Name Description
001 Module ID 502 for MiS210 and 503 for MiS250
002 Software Version The MiS2x0’s software version
003 Hardware Version The MiS2x0’s hardware version
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004 Module Alarm Code Contain strings that can be displayed on the
drive display in the event of certain module
conditions:

0 — “Safety Failure”

1 — “Drive Firmware”

2 — “Safety Alarm”

3 — “Configuration” (Configuration not valid)
4 — “Module Healthy”

5 - “Read Par 15.012”

6 — “Read Par 17.012”

7 —“Read Par 24.012”

005 Module Trip Code Contain strings that can be displayed when

the module initiates a drive trip.
0 — “Healthy”
1 — “Module reset”
006 System Signature | Bits 48 — 63 of signature displayed in HEX.
Word 3
007 System Signature | Bits 32 — 47 of signature displayed in HEX.
Word 2
008 System Signature | Bits 16 — 31 of signature displayed in HEX.
Word 1
009 System Signature | Bits 0 — 15 of signature displayed in HEX.
Word 0

010 Safety Mode 0 — “Idle”: In a safe state and waiting for
commands.

1 —“Operating”: monitoring the machine state.
2 — “Configuring”. can be configured and
tested.

011 Safety State 0 — “Failure”. unrecoverable fault must be
power cycled.

1 — “Standby”: starting up or waiting for user
instructions.

2 — “Executing”: monitoring the machine.

3 — “Download”: waiting for or receiving a
configuration.

4 — ‘“Test-Comm-On”: config mode
communications on.

5 - “Test-Comm-Off: config mode
communications off.

012 Round Trip Code Generated by MiS210 during identification,

stopping execution, and setting factory
defaults. It must be read by the user and
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entered into Connect when it asks for a
verification code to be entered.

013 Last Alarm Code Contains the last alarm code generated by the
MiS210. Alarms cause the MiS210 outputs to
go to safe state, but they can be reset.

014 Last Fault Code Contains the last fault code generated by the
MiS210.

Faults cause the MiS210 outputs to go to safe
state and cannot be reset, a power cycle is
required.

015 Log In Status 0 —“Logged Out”

1 -"Logged In”

016 Time Stamp Coarse Time stamp parameter hrs:min:sec to be
copied into PLC as the part of the
Configuration signature.

017 Time Stamp Fine Time stamp parameter (ms) to be copied into
the PLC as part of the Configuration
signature.

018 Date Stamp | Date stamp Parameter dd.mm to be copied

Day/Month into the PLC as part of the Configuration
signature.

019 Date Stamp Year Date stamp Parameter YYYY to be copied
into the PLC as part of the Configuration
signature.

020 Safety Network | State values of the Safety Supervisor objectin

Indication 1 CIP Safety:
0 — “NULL” — Never seen if network enabled.
1 -“SELF TEST” — Module self-test.
2 — “IDLE” — Device self-test passed and
configured, but no valid data transfer from
MiS210 to PLC.
3 — “SELF TEST FAULT” — Self test at power
up failed.
4 — “EXECUTE” Data being transferred from
device to PLC.
5 — “ABORT” The device has entered a
recoverable fault state.
6 — “CRITICAL FAULT” The device has
entered a non-recoverable fault state and
must be power cycled.

021 Safety Network | Network Status in CIP Safety

Indication 2

0 - “OFF
communications

LINE” — No Network
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1 - “LINK OK”
connections validated

2 — “ON LINE NO LINK” — Online but no
connection yet validated

Device online and

3 — “Timeout” — One or more connection
Timed out

4 — “LINK FAULT” — Connection to Network
not possible

5 — “CFRICFR” — Critical Fault and received
an Identify Comm Fault Request. Normally
used to set a TUNID in a safety device and so
should not be seen on the device as the
TUNID is set in the configuration.

022 Safety Network | Network Status in FSoE
Indication 3 0 — “Not used” — FSoE Not Configured
1 — “Reset” — Connection not initialized or
faulted
2 — “Session” — Interchanging of Session ID
4 — “Connection” — Connection ID and Slave
Address Transfer
8 — “Parameter” — Transfer of Watchdog Time
and Application Parameters
16 — “Data” — Data transfer between Master
and Slave
023 Safety Network | 0 — “Not used”
Indication 4
024 Safety Network | 0 — “Not used”
Indication 5
025 EMPTY
026 Safety Network | The number of received data messages per
Messages Per Second | second from the PLC.
027 Safety Network | The margin between the latest message
Expectation Margin received and the set timeout in ms.
028 Safety Network Status | Device internal flags indicating network status:

Flags

Bit 0 — Comms module safety buffer not yet set
up.

Bit 1 — A Fail-Safe error has been generated
by the Safety Stack.

Bit 2 — Connection for receiving data is not yet
valid.

Bit 3 — Connection for sending data is not yet
valid.
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Bit 4 — Toggled every time a valid Input
message is received.

Bit 5 — A Reset has been received from the
network to reset an Alarm condition.

Bit 6 — A Remote Error generated by the
master

029- 030 | EMPTY
031-046 | None Safe Inputs | Bit Parameters that can be used as non-safe
(BIS)1-16 inputs to the motion safety functions. Users
must route the required values to these
parameters.
047 - 050 | EMPTY
051-066 | None Safe Outputs| Bit parameters that are written to by the
(BOS)1-16 motion safety functions as non safe outputs.
Users must route these outputs to the required
function.
067 EMPTY
068 Percentage Cycle | Percentage used while running of the
Time Used available 1ms cycle time
069 EMPTY
070 Command Semaphore | These locations are used to transfer data
between Connect and the device when in the
071 Message Bytes 0-3 executing state.
072 Message Bytes 4-7
073 Message Bytes 8-11
074 Message Bytes 12-15
075 Message Bytes 16-19
076 Message Bytes 20-23
077 Message Bytes 24-27
078 Message Bytes 28-31
079 Encoder 1 Sign Bit Encoder 1 Direction Sign
080 Encoder 1 Position 1 | Encoder 1 Bits 63-48 (MS 16bits of 64-bit
word)
081 Encoder 1 Position 2 | Encoder 1 Bits 47-32
082 Encoder 1 Position 3 | Encoder 1 Bits 31-16
083 Encoder 1 Position 4 | Encoder 1 Bits 15-0 (LS 16bits of 64-bit word)
084 Encoder 2 Sign Bit Encoder 2 Direction Sign
085 Encoder 2 Position 1 | Encoder 2 Bits 63-48 (MS 16bits of 64-bit
word)
086 Encoder 2 Position 2 | Encoder 2 Bits 47-32
087 Encoder 2 Position 3 | Encoder 2 Bits 31-16
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088 Encoder 2 Position 4 | Encoder 2 Bits 15-0 (LS 16bits of 64-bit word)

089 Invalidate Datum If TRUE is a Request for the Datum function to
be ran
090 - 093 | Scope Parameters 4, 32-bit parameters that can be configured to
follow any of the safety module’s protected
parameters

094 -096 | EMPTY

097 System State 16-bit parameter indicating the system state
and if a reset is required.

0x0000 - System Initialize

0x8000 - MSFs Running Normally
0x8001 - System Ready

0x8002 - System Wait for Reset
0x8003 - System Reset Error

0x8004 - System Wait for Reset (Peripheral
Error)

0xC001 - System Alarm, Check Last Alarm
Code

0xCO002 - Peripheral Reset Error
0xD000 MSF Alarm, Check Last Alarm Code

Reset errors 0x8003 and 0xC002, will be
shown until their associated Reset signal be
logic FALSE, allowing a rising edge to be
detected as a request to reset.

14 Recovering and modifying configurations

14.1 Recover a configuration
If the user wishes to recover an original configuration from the MiS2x0, and the user login
details are known but the original Connect project is unavailable.
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Figure 14-1 Scan the Network

Project Management X

£ Project Management

o2 Set-up and work with sets of drives.
Create or Open a Project

New project

? Open

Build a Project from a Network of Drives

=504
SKy Scan Ethernet network

=X Scan Ethemet network via gateway/Eof
' Web Links

}5 Scan all connected drives “ 1 Release Notes
2) EAQs, guides and troubleshooting

010
S8 Scan serial RTU network

Figure 14-2 Select the MiS210

Dashboard (19; 15) X

Dashboard (192.168.1.15)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

:Dlive
% &£ Q0 O % 0 o0

Online Upicad Download  Connection  Set mode Default Set
fomdrive  todrve  settings  andregon  parameters  model
Setup & Diagnostics
Sewp  Diagnostics Black
- - Diageams =
Parameters.
3 ] > &
Compare  Campare with New Load Upload  Dawnload
11D wihfle.  dafats.  parameterfe psrametsrfie. toafle file todmve
Parameter Help
Ethernet

CTScope

Figure 14-3 Go Online then Select “Stop”
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Figure 14-4 Enter existing Credentials and Select “Request Stop”

© Stop - 192.168.1.15 =

WARNING: Safety functions are currently operating.

Doing this action will STOP the current configuration from executing.
You must ensure the system is in a safe state before continuing.

Enter username and password.

Username

Password

v | ‘ X Cancel

Read the value displayed in menu 17.012 on the drive’s keypad and enter it as prompted, and
then click Stop.

Figure 14-5 Enter Parameter Value and Select “Stop”

© Stop - 192.168.1.15 &Jﬂ

WARNING: Safety functions are currently operating.

Doing this action will STOP the current configuration from executing.
You must ensure the system is in a safe state before continuing.

Enter username and password
Username | 3ystja01

Password | eseeee

To ensure you are connected to the correct drive please read the value of
the following parameter using a drive keypad and enter it here.

Value of parameter 17.012: Cl

I 4 ||J<Cancel|

Figure 14-6 Select “Upload”

=
»"943:;00 6 O0OD & O S~ r

e =
e
L= — i Debbosrd flozlenr ) b
3 ~Bea n Contaguation
020 ) P ]
= i)
—
Fil
= . Al Q@ Y-~ R
St

I i
B IEA R
r

Figure 14-7 Select “Yes”

€ Upload - 192.168,1.15 XS

Upload will replace the current project configuration with that on the
safety module.

Do you want to continue?

I o Yes | X No
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Figure 14-8 Enter New Login Details and then Click “Log In”

@ Register and Log in - 192.168.1.15 o

Please provide new login details. These will be used to protect this
configuration from unauthorized modification.

New username Eustjaol

New password

Confirm password

Password must be between 6 and 20 characters

| v |w|_1cel |

Figure 14-9 Configuration from MiS210 is now loaded into the current Connect
project, Click “Close”

-
€ Upload - 192.168.1.15 s

Uploaded configuration

Uploaded successfully. Press Close to exit.

To begin the process of reloading the configuration to the MiS210 see the following steps.

Figure 14-10 Go Online, Select Reset to Factory Defaults

[=

EXS c;o ) O SO & O ‘- e

. - soe one . i e e B veaOu et S
£} Dashboard (192.168.1.15)

Commands for working with a drive. Commands can also be found in the ribbon and by right-ciicking nodes in the tree.
B cortpmscon
B ; = ]
o ety
d-?'s Opevations.
= o~ o -
ot EPip

S B~ & ’

Figure 14-11 Select “Yes”

J Reset to Factory Defaults - 192,168.1.15 li_&,l

Reset to factory defaults will clear the current configuration,
identification and login data. The drive will be tripped and you will need
to power-cycle it in order to reconfigure the safety modul,

Do you want to continue?

l 7 Yes ]H X No
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Read the value displayed in menu 17.012 on the drive’s keypad and enter it as prompted, then
click Reset.

Figure 14-12 Enter Parameter Value and Select “Reset”

-
J Reset to Factory Defaults - 192.168.1.15 @

Reset to factory defaults will clear the current configuration,
identification and login data. The drive will be tripped and you will need
to power-cycle it in order to reconfigure the safety module.

To ensure you are connected to the correct drive please read the value of
the following parameter using a drive keypad and enter it here.

Value of parameter 17.012: D

| v H KCancel‘

Power cycle the drive, then once communications has been re-established, click “Yes”.

Figure 14-13 Select “Yes”

J Reset to Factory Defaults - 192.168.1.15 [

Reset to factory defaults will clear the current configuration,
identification and login data. The drive will be tripped and you will need
to power-cycle it in order to reconfigure the safety module.

To ensure you are connected to the correct drive please read the value of

the following parameter using a drive keypad

r it here.

Value of parameter 17.012: 50771

Factory defaults have been restored. You will need to power-cycle the drive
before you will be able to configure the safety module.

Configure the device now (power-cycle required first)?

l o Yes I\ X No

Figure 14-14 Enter New Log In Details and Select “Continue”

e
. Register, Log in and Identify - 192.168.1.15 &J

Please provide new login details. These will be stored in this project and
on the safety module in order to protect this configuration from
unauthorized modification.

New username ]austjaUl

New password

Confirm password

Password must be between 6 and 20 choracters

v | \ X Cancel

Read the value displayed in menu 17.012 on the drive’s keypad and enter it as prompted, and
then click OK.
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Figure 14-15 Enter New Log In Details and Select “Continue”

V|
@ Register, Log in and Identify - 192.168.1.15 lﬁ

Please provide new login details. These will be stored in this project and
on the safety module in order to protect this configuration from
unauthorized modification.

New userame austja0l
New password esccce
Confirm password | eseeee
Password must be between 6 and 20 characters

To ensure you are connected to the correct drive please read the value of
the following parameter using a drive keypad and enter it here.

Value of parameter 17.012: D

Figure 14-16 Select “Download”

- Qe
- At (192 11N

Figure 14-17 Select “Yes” to Confirm Download

P 9
€ Download - 192.168.1.15 [

Download will replace the current module configuration

Do you want to continue?

[ v Yes H X No

_
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Figure 14-18 Check Details of Download and Select “Sign-off”

) Downlosd - 192168.1.15 ===
Downdoaded configuration

Hame Type Value Downloaded Uploaded
Msfrunorder] (EXECUTION TAELE MSF Runorder 1) [INT 140 40 =
Msfrunorder2 (EXECUTION TABLE MSF Runorder 2)  |INT 0
Msfrunorder3 (EXECUTION TAELE MSF Runorder 3)  [INT o
Msfrunardend (EXECUTION TABLE MSF Runarder d)  [INT o
Msfrunorders (EXECUTION TAELE MSF Runorder 5) |INT 0
Msfrunorder (EXECUTION TABLE MSF Runorder §)  |INT o
Msfrunorder? (EXECUTION TAELE MSF Runorder 7)  [INT o
| Mefrunordecs (EXECUTION TABLE MSF Runorder ) JINT o
Msfrunorderd (EXECUTION TAELE MSF Runorder 3) |INT 0
| Mstrunrderin (EXECUTION TABLE MSF Runasder 100|INT (t]
| Msfrunorderil (EXECUTION TABLE MSF Runasder 11)|INT (1]
]
0
o
(t]
]
0
0
0
0

T

Msfrunorderl2 (EXECUTION TABLE MSF Runcrder 12)|INT
Msfrunorderl3 (EXECUTION TABLE MSF Runarder 13)|INT
Mzfrunorderld (EXECUTION TABLE MSF Runorder 14)|INT
Msfrunorder15 (EXECUTION TABLE MSF Runarder 15)|INT
Mzfrunorderlf (EXECUTION TABLE MSF Runceder 16)|INT
Msfrunorder17 (EXECUTION TABLE MSF Runarder 17)|INT
MsfrunorderlB (EXECUTION TABLE MSF Runceder 1E)|INT
Msfrunorder1® (EXECUTION TABLE MSF Runarder 19)|INT
sfrunorder20 (EXECUTION TABLE MSF Rungrder 200INT
Downloaded successfully. You may now either run the configuration in test

o mode [where you can moniter it), or sign-off and place the medule into

operatonal mode.
0 Test H & Sign-oft || B

Blo|oeo|e|o|e|e|e|e|o|e|e|e|o|o|o |
HSEEEEEEEEEEEEEEEEEE

Figure 14-19 Select “Sign-off”

© Go-192168.1.15 =5

This will put the safety module in operating mode.

To continue you must declare that you have tested the configuration and
are satisfied that the operation is as specified.

Documentation detailing your configuration will be written to your project
and can be viewed and printed using the viewer in the help section.

I « Sign off I \ X Cancel

Figure 14-20 Select “Confirm”

=
© Go-192168.1.15 [

This will put the safety module in operating mode.

|_‘ View the sign-off report (Project Configuration 181012151125Apdf)|

Please confirm that you have tested and signed-off the configuration and
want to put the safety module into operating mode.

I « Confirm l { 2 Cancel l

Figure 14-21 MiS210 is now in Operating Mode, Select “OK”

@) Connect - My Project 29 &P

0 Safety module is now in operating mode.

« OK
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14.2 Modify a configuration

An existing Connect project may be opened and modified to allow re-configuration of an
MiS210 that has an active safety configuration already installed. The original credentials are

required.

In this workflow an existing Connect project is opened and modified to allow re-configuration

of the MiS2x0.
Figure 14-22 Open an Existing Project

& Project Management

o2 Set-up and work with sets of drives.

Create or Open a Project Recent Projects

New project

Build a Project from a Network of Drives

=
L) Scan Ethernet network

5] _ o
K Scan Ethernet network via gateway/EoE

}3 Scan all connected drives

- =
o1y
&) Scan serial RTU network & Co

Web Links

| Release Notes

2 FAQs, guides and troubleshooting

Figure 14-23 Select the MiS210

I Dashboard (192.168.1.15) X

ﬂ Dashboard (192.168.1.15)

:Drive
e £ 0 © & o0 o @

Default

ttings  and region  parameters  model

o to drive
Unidrive M700

(Empty) Setup & Diagnostics
Sict2

> @
— ,k ) 8 a
Siot2 Sewp  Dagaostics  Parameter Block
Parameters
= \
1 e
mpar m New L
Mis210 fle  defau Ni.  parameter e
Parameter Help
Ethernet

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

W

CTScope
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Figure 14-24 Go “Online” and Select “Stop”

=]
“zae;oc 0O JOD & @ (]
e o v [t o s S TS | B et - | R it
Project «
- & 570 4% Dashboard (192.168.1.15)
- wmemenisittsy | T Comands for iRl inthe slbon sndby

the tree.

: Configuration

)
020

eie

Figure 14-25 Enter Credentials associated with Configuration and Select “Request
Stop”

© Stop - 192.168.1.15 o)

WARNING: Safety functions are currently operating.

Doing this action will STOP the current configuration from executing.
You must ensure the system is in a safe state before continuing.

Enter username and password.

Username I I

Password l | I

v | \ X Cancel

Read the value displayed in menu 17.012 on the drive’s display and enter it as prompted, then
click “STOP”.

Figure 14-26 Enter Parameter Value and Select “Stop”

O Stop - 192.168.1.15 [

WARNING: Safety functions are currently operating.

Doing this action will STOP the current configuration from executing.
You must ensure the system is in a safe state before continuing.

Enter username and passwor

Username
Password | eeeeee

To ensure you are connected to the correct drive please read the value of
the following parameter using a drive keypad and enter it here.

Value of parameter 17.012: :
[ (ee]
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Figure 14-27 Go “Offline” and select “Safety Setup”

ﬂ Dashboard (192.168.1.15)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.

Configuration

= R
“:m Operations.

e -

Figure 14-28 Modify the Existing Configuration as Required

Dashboard (192.168.1.15)

Safety Setup (102.168.1.15) X

Safety Setup

Safety setup can configure inputs, outputs, encoders, global reset and functions.

Network

Encoders

Reset| Functions | Inputs | Outputs

SES
Inputs

Reset

Reset Source

Start Reset

Austo Reset

x | s10

Al dololo ]

InSource  |SHIS Input 1 Value ~ Out

Unassigned
SHIS Input 1 Value

SHIS Input 3 Value

SHIS Input 4 Value

Off

off

E3) 505 R

XNOR

Qutputs

STO Control Source |T‘

SIS SAS SCIS

Figure 14-29 Select “Save to Project”

g Safety Setup
safety setug can configure inguts, out

Nenwers | s | Raset| Fuctiom

R
Inputs Outputs

tputs, encodiers, global reset and functions

9099000808055 5000

cuce (350w 7] | Wty conmected 3o dove 5TO

Figure 14-30 Enter Credentials and click “Log in”

@ Login- 192168115

===

Please login to continue

Username

Password

[ v

| l X Cancel
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Figure 14-31 Go “Online” and select “Safety Testing”

=
f@g@go O 0O & O S e
. vt son unc: BRI ove 3 e e soemis e o B SeaDepw ~ g}
P Dashboard (192.168.1.15)
i RARa e o i odesthe rse
B contowmion
=n O~ (4] (>} 9 (L o
Status.
Modue
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Figure 14-32 Select Download Configuration to Module

Safety Testing (192.168.115) X

E Safet;Testing

b} Run and monitor the safety configuration.

fety configuration on the PC and safety modul

& Downioad configuraton to module

are diffecent

Figure 14-33 Select “Yes”

@ Download - 192.168.1.15

=

Download will replace the current module configuration

Do you want to continue?

v Yes Il X No
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Figure 14-34 Select “Test”

) Download - 192.168.1.15 -?-'i-i

Downloaded configuration

Name Type Value Downloaded Uploaded
Msfrunorderl (EXECUTION TABLE MSF Runorder 1) [INT 140 140 140 -
Msfrunorder2 (EXECUTION TABLE MSF Runcrder 2) [INT
Msfrunorder3 (EXECUTION TABLE MSF Runorder 3)  |INT
Msfrunorderd (EXECUTION TABLE MSF Runorderd4) [INT
Msfrunorder5 (EXECUTION TABLE MSF Runorder 3)  |INT
Msfrunorderf (EXECUTION TABLE MSF Runorder 6) |INT
Msfrunorder7 (EXECUTION TABLE MSF Runorder 77 ™"
Msfrunorder8 (EXECUTION TABLE MSF Runorder 8, juv:
Msfrunorderd (EXECUTION TABLE MSF Runorder 9)  [INT
Msfrunorderl0 (EXECUTION TABLE MSF Runorder 10)[INT
Msfrunorderll (EXECUTION TABLE MSF Runorder 11)[INT
Msfrunorder12 (EXECUTION TABLE MSF Runorder 12)[INT
Msfrunorderl3 (EXECUTION TABLE MSF Runorder 13)[INT
Msfrunorderl4 (EXECUTION TABLE MSF Runorder 14)[INT
Msfrunorderl5 (EXECUTIOM TABLE MSF Runorder 15)[INT
Msfrunorderl6 (EXECUTION TABLE MSF Runorder 16)[INT
Msfrunorderl? (EXECUTION TABLE MSF Runorder 17)[INT
Msfrunorderl8 (EXECUTION TABLE MSF Runorder 18)[INT
Msfrunorder19 (EXECUTIOM TABLE MSF Runorder 19)[INT
T

olojlooo|o|ooo|ooe|o|ooe|o|o |
olojlojo|lo|o|olo|o|lojloo|o|o|olo|o|o|o
SIEEEEEEEEEEEEEEEEEE

Downloaded successfully. You may now either run the configuration in test
mode (where you can monitor it), or sign-off and place the module inte
operational mode.

I “Te;l | | =) Sign-off ‘ ‘ Cloze

Figure 14-35 Select “Enter Test Mode”

Dashboard 8.11 Safety Testing (192.168.1.15) X

Safety Testing

Run and monitor the safety configuration.

Motion safety functions will run and drive output may be energised.

Testing time limit: [ Maximum (~24 days) v

In Test Mode the configuration is running and updating values can be viewed. In this workflow
asserting an input on SHIS 2 and instigating a reset on BIS 1 causes the STO to become
inactive and therefore allowing the drive to run.

Figure 14-36 In Test Mode

-I| Safety Testing

B2 Run and monitor the safety configuration.

[stoscme - e

®-
-
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Figure 14-37 Select “Exit Test Mode” enter Credentials then click “Request Stop”

7, e At A

.E|.
o
@

e

Read the value displayed in menu 17.012 on the drive’s display and enter it as prompted, then
click “STOP”.

Figure 14-38 Enter Parameter Value

© Stop - 192.168.1.15 [=5)

WARNING: Safety functions are currently operating.

Doing this action will STOP the current configuration from executing.
You must ensure the system is in a safe state before continuing.

Enter username and password

Username
Password | eeseee

To ensure you are connected to the correct drive please read the value of
the following parameter using a drive keypad and enter it here.

Value of parameter 17.012: :
 STOP ‘ XK Cancel ‘

Figure 14-39 Select “Go”

Bushboard (1S2168.115)
ﬂ Dashboard (192.168.1.15)
Commands for warking with a drive. Commands can also be found in the ribbon and by right-clicking nodes in the tree.
= Configuration
=)
050 =
=4 Satety Setup. k“} Safety Testing . E
D ¢
g U .
rations
[
- N Change usemam Fesatto Factan A D9G Valdete B
@~ O [0 - @ Ome Qs
" - passward Defauits A generate conky
Serd
Status
Module
Mode: Idle
S Standby
sz Active
st u [
Sguatures o ABTA-3484- 034345013
— Help & Documents
= paamers suivence B g — i s e () soeey
Sigrr-o# Reports STEMA B semonaa el [ ) sstety Marua
= Li et 51 &4

Figure 14-40 Select “Sign off”

© Go-192168.1.15 [

This will put the safety module in operating mode.

To continue you must declare that you have tested the configuration and
are satisfied that the operation is as specified.

Documentation detailing your configuration will be written to your project
and can be viewed and printed using the viewer in the help section.

| X Cancel
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Click on the link to view the sign-off report, then if you have tested and signed off the
configuration select “Confirm” to enter operating mode.

Figure 14-41 Confirm the Configuration, select “Confirm”

© Go-192168.1.15

[

This will put the safety module in operating mode.

I_: View the sign-off report (Project Configuration 181009083840.pdq

Please confirm that you have tested and signed-off the configuration and
want to put the safety module into operating mode.

l X Cancel ‘

Figure 14-42 The MiS210 is now in Operating Mode, click “OK”

o
@) Connect - My Project 56 tﬁ

‘.0.‘ Safety module is now in operating mode.

« OK
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15 Diagnostics

Please refer to the document Installation and Operating manual MiS210 and MiS250 Safety
Modules for detailed information regarding diagnostics.

Diagnostics are shown in the Status window within Connect, here any Alarms or Faults will be
shown.

Figure 15-1 Status shown in Connect on the MiS2x0 dashboard while on-line

Status

Maodule

Signature: /b, C868-0B6C - 3E07 - CBF2

Praject: 3102 - 95A1 - 5D6A - B23C

Made:! Idle

Status: Standby

Alarm: MNone

Fault: None (Last fault: Encoder power supply configuration error ar invalid encoder combination [Ox7B7])

Madule Trip Code: Healthy

Systern State: System initialise %

ST, Active (the drive will not turn the motor)
15.1 Alarms

There are two types of alarm that can be raised by the MiS2x0 Safety Module, System Level
and MSF Level. System Level Alarms are raised when errors in the supporting equipment
such as Encoders or Networks are detected during operation. MSF alarms are raised when
the system fails to operate within specified limits, for example a speed envelope is breached.

15.2 Faults

There are three types of Fault Diagnostic codes, Peripheral Faults, Configuration Faults, and
Internal Faults. Peripheral Faults are associated with peripherals connected to the MiS2x0’s
encoder interfaces, network devices (via the Drive), host drive interface, and hardware
outputs. Configuration Faults are to do with the configuration file downloaded and Internal
Faults are those which are detected within the MiS2x0 Hardware or the operation of the
MiS2x0 software. All faults will be written to the MiS2x0 internal EEPROM hence can be
examined after a power cycle. In certain fault situations due to the potential severity of the
fault detected it is possible it may not be stored. All faults result in an immediate halt of the
processor.

15.3 Errors

Errors are raised when an MSF detects an incorrect input state which needs to be corrected
before the MSF can transition from its current state to the next operational states. Errors
would be detected and rectified as part of the user’s testing process. Therefore, Errors are
reported in the testing display while in Test Mode.
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Figure 15-2 Diagnhostic code categories

Diagnostic code categories

Alarms
Safe outputs (hardware and
network) set to safe state.

Errors

System level
i MSF level alarm
alarm oo
A System not within
Peripheral ] (R
specified limits
hardware error
e.g. envelope
e.g. encoder, breached
network etc
during operation
A4 A4

Alarm list
Menu 17/16 parameter 4 and 13 or
Connect dashboard
Last alarm recorded in EEPROM

MSF detects an incorrect Pe;'theral Configuration Internal fault
input state That needs to aults faults ernallauits
be corrected before the

MSF can transition to

the next operational

state.
Y Y Y
Fault list
Menu 17/16 parameter 14 or Connect dashboard
Operational
diagnostic

Fault diagnostic codes
Safe outputs (hardware and
network) set to safe state.

Go to failure state
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16 Glossary of terms

AB: A digital incremental encoder with two output channels.

Address: This is the unique network identification given to a networked device to allow
communication on a network. When a device sends or receives data the address is used to
determine the source and the destination of the message.

AMC: Advanced Motion Controller.

BIS: Boolean Inputs. A non-safe boolean input.

Bit: A binary digit, this may have the value of 1 or 0.

BOS: Boolean Outputs. A non-safe boolean output.

Byte: A collection of eight binary digits that collectively store a value.

CIP Safety: Common Industrial Protocol Safety. Safety application coverage for CIP networks
such as EtherNet/IP.

Control word: A collection of binary digits that are used to control the drive.

counts/s: Counts per second. In the case of the MiS2x0 family counts/s refers to the number
of encoder counts per second, i.e. a measure of rotational speed for a rotary encoder.

counts/sZ Counts per second squared. i.e. a measure of acceleration. (See counts/s).

CPR: Counts Per Revolution. The number of quadrature decoded states that exist between
an encoder’s two incremental outputs (PPR * 4). Alternatively referred to as lines per
revolution. For communication encoders such as EnDat CPR equals the number (n) of bits
per revolution 2" the encoder supports.

DPST: Double Pole Single Throw.

EIA-485: Also known as TIA-485(-A) or RS-485. Specifies the electrical characteristics of a
serial communication transceiver.

EoE: Ethernet over EtherCAT. An EtherCAT master tunnels standard Ethernet
communication via EtherCAT. Control Techniques’ PC tools including Connect receive and
send standard Ethernet frames and are unaware of the EoE protocol.

EnDat 2.2: Proprietary communications serial encoder interface from HEIDENHAIN.
FSoE: Fail Safe Over EtherCAT. Safety application coverage for EtherCAT networks.
FTS: Force To Safe.

IEC 61508: An international standard published by the International Electrotechnical
Commission titled Functional Safety of Electrical/Electronic/Programmable Electronic Safety-
related Systems (E/E/PE, or E/E/PES).

IEC 62061: An international standard published by the International Electrotechnical
Commission titled Safety of machinery: Functional safety of electrical, electronic and
programmable electronic control systems.

ISO 13849-1: An international standard published by the International Organization for
Standardization titled Safety of machinery — Safety-related parts of control systems.

MiS2x0: This guide covers the MiS210 and MiS250 option modules. This document
generically refers to the family of products as MiS2x0.

MSF: Machine Safety Function.
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OSSD: Output Signal Switching Device. Dual outputs of sensors are switched off momentarily
while an integral self-test is performed.

PC: Personal computer.
PL: Performance Level.
PLC: Programmable logic controller.

PPR: Pulses Per Revolution. Represents the number of pulses an incremental rotary
encoder will have on either of its outputs over a single revolution.

rpm: Revolutions per minute. Measure of rotational speed (min?).

RTU: Remote Terminal Unit. In the case of the PC tool Connect’s terminology RTU refers to
Modbus RTU. This is one of the serial protocols used by Connect (and other Control
Techniques’ PC tools) and is transmitted over EIA-485 hardware. Sometimes in the case of
Control Technique’s products referred to as “serial’”.

Safe EnDat: A safety rated encoder that uses the EnDat 2.2 protocol (see EnDat 2.2).
SBC: Safe Brake Control.

SDI: Safe Direction.

SES: Safe Emergency Stop.

SHIS: Safe Hardware Inputs. A safe boolean hardware input.

SHOS: Safe Hardware Outputs. A safe boolean hardware output.

SIL: Safety Integrity Level.

Sin Cos: An analogue incremental encoder with two output channels.

SISTEMA: Safety Integrity Software Tool for the Evaluation of Machine Applications.
SLA: Safely Limited Acceleration.

SLP: Safely Limited Position.

SLS: Safely Limited Speed.

SNIS: Safe Network Inputs. A safe boolean network input.

SNOS: Safe Network Outputs: A safe boolean network output.

SOS: Safe Operating Stop.

SS1: Safe Stop 1.

SS2: Safe Stop 2.

SSI: Synchronous Serial Interface.

SSM: Safe Speed Monitoring.

Status word: A value that denotes the status of the drive. Each bit within the word will have
a specific meaning.

STHCS3: Safe Two Handed Control 3.
STO: Safe Torque Off.
Word: A collection of sixteen binary digits.
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