Application note

In this Application Note will be described how to set up and create a redundant ring with two
Profinet devices PNQ22.0 and four connected UMC100.3 to each device. In addition to that it will
be described how to get the diagnostic for each slave.

In the attachment to this application note is a complete example project included. This has to be
opened and the CPU and Profinet master have to be adapted to the real used hardware. For an
existing project the application can be imported into the project. For this use the attached
“REDUNDANT_PROFINET_RING_WITH_AC500.EXP” file.

Hardware setup

For this Application Note following devices are used:

1.

arLDd

AC500

a. CPU: PM573-ETH (1SAP130300R0271 A7, firmware V2.5.1, Build: 15409)
b. Profinet master: CM579-PNIO (1SAP170901R0001, firmware 2.8.1 (2))
PNQ22.0 Profinet communication module

UMC100.3 Motorcontroller

Hirschmann switch (RS20, managed switch)

Hirschmann switch (RS2, unmanaged switch)

All mentioned devices will be connected like shown on the picture:
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Creating the hardware configuration for the project in Automation Builder

1. Create a project.
2. Add the used PLC (in this example PM573-ETH)

AB& Profinet ring.project - Automation Builder Premium 1 Year

File Edit Wew Project Tools Window Help

a2 =TT | g4 25 |

Devices -~ I
] Profinet ring

Object path:

C:\Users\DEU2134661D

Object name: PLC_AC500

Categories

« Search object name...

- PLC - AC500

Name

] AC500 PM554

] AC500 PM554-ETH
&1 AC500 PM556-ETH
] AC500 PM564

] AC500 PM564-ETH
1 AC500 PM5EE-ETH
[ AC500 PM5T2

[, AC500 PM573-ETH
(7] AC500 PM582

[ AC500 PM583-ETH
[ AC500 PM585-ETH
[ AC500 PM5S0-ARC
[71AC500 PM5S0-ETH
4 1

Short Description

8D1/6D0-T, 115-230VAC
8D1/6D0-T, 24VDC, Ethem:
8DI/6DO-T, 24VDC, Bthem:
6D1/6D0-T/2A1/1A0, 24VD| =
6D1/6D0-T/2A1/1A0, 24VD
6DI/6D0-T/2A111A0, 24VD
AC500CPU 128kB
AC500 CPU 512kB. Etheme
AC500CPU 512xB
AC500 CPU 1MB, Ethemet
AC500 CPU 1MB, Ethemet
AC500 CPU 2MB, ARCNET
AC500 CPU 2MB, Ethemet ™
b

3. After selecting the CPU, a tree opens below the project name. Under “Extension bus” right click
on one empty slot and click on “Add object”. Choose the Profinet master module CM579-PNIO and

add this to the tree.

Close this dialog after each transac [ Display all versions

l

addpic | |
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File Edit View Project Tools Window Help

BEEIE - o db b0

= [T PLC_ACS00 (PM573-ETH - TBS21-ETH) Object path:

- Application PLC_AC500\Extension_Bus\Slot_1
10_Bus

=-gm Interfaces

- [ COM1_Online_Access (COM1 - Online Access)

[ coM2_online_Access (COM2 - Orline Access) Categories w | Search object name @
£ ] FBP_Online_Access (FBP - Online Access)

Object name: |

g emiEm @ CM550-DDCS  Module for DDCS protocal
"8 Protocols (Protoc) @ cwsr2op PROFIBUS DP V0/V1 master module
4§ Extersion Bus I CMS74RCOM  Module for RCOM/RCOM protocal
= @ CM574-RS Free configurable serial interface module
CE st Copy 1 @ cMSTZETH  Bthemet module (TCP/IP, UDP/IP, Modbus TCF
- Ty @ CM578CAN  CAN/CANopen master module
B Paste ] CM573-ETHCAT EtherCAT Maduie
% cut [ CM573-PNIO_ PROFINET IO cortroller module |
% Delete /’ o CWMBEECAN  CANapen slave moddls
I CM583PNIO  PROFINET IO defiice module
\ Rename 1l @ cms92DP PROFIBUS DP Vi/V1 master module
¥ pddobject [ -i'/ ) CM5S7ETH  Ethemet module ffCF/IP. UDP/P, Modbus TCF,
@l pcsstcm Fast 8DC. 24vD(]
Update objects
=) AddFolder...
0§ editobject <[ 1 r
Close this dialog after each transaction Display all versions
Compare Objects

Add object ] [ Clese

4. For adding the GSDML file open the “Tools” ribbon and click on “Device Repository...”.
5. Click on “Install” and open the GSDML file.
6. When the message from below picture appears, the installation was successful.

File  Ec
@& - eate Device list CSV
Instal additonal icense
stalation Manager
Configuratan !
= Pt pusTIETH MYtorineChange Do
B0 aperic Overview
@ 10.8us Location: [system Repesitary ] [ [EditLocations...
- Instal spplcation parameters — .
* g Interfaces (C:\ProgramDatalAutomationBuilder\AB_Devices_1.2)
= Extension_Bus 2= TR
©f Setim | DeveECADdam Installed device aes STETETER
E-:ﬁj CM575_P Seripting » T —
Sl NG g Mame Vendor  Version "
&l PNz () Miscellaneous Uninstall
(i UM 100_Drawer_101 UMC100.3) - [ Fieldbusses
- UMC 100_Prawer_102 (UMC 100.3) &-([@ rLes

/i UMC100_Drawer_103 (UMC100.3)
~ [ UMC100_Drawer_104 (UMC100.3)
* [ Prigza_ priozz)

=@ C:\Users\DEL213466\Documents| Technis ches \VB\GSDML-V2.3-ABE-PNQ22-2015
- @ Device"PNQ22" installed to device repository.

.

\\

Close

7. Right click on “PNIO_Controller (PROFINET-IO-Controller)” and select “Add object”. In
“Uncategorized” the PNQ22 can be found. Select it and click on “Add object”.
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Devices ~ 7 x| add object below : PNIO_Controller %

=-13] Frofinetring =l b

=-[Z) PLC_ACS00 (PM573-ETH - TB521-ETH) Object path:
&8l Appicaton PLC_ACS00\Extension_Bus\CM573_PNIOWPNIO_Controller
10_Bus
= Interfaces Object name: PNGQZ2
§g COM1_Online_Access {COM1 - Online Access)
§g COM2_Online_Access {COM2 - Online Access) Categories = | Search object name... 5,
§g FBP_Online_Access (FBP - Online Access)
=& Ethernet & &mm””?ca?m interface modules Name Short Description  Version Order Number
& emiEm Commication mod.es B Pna22 SW=11x HW=10 1SAJ261000R0

-
_—-——__- [ rna SW=1.0,HW=10 15AJ261000R0)

@ Protocols (Protocols)
= @ Extension_Bus
=-Efi] CM579_PNIO (CM579-PNIC)

Uncategorized

Copy

=
N
o

Paste
Cut
Delete

Rename /

Addobject 4|

Update objects b
) AddFolder... < \ T | v
o i
[ EditObject Close this dialog after each transaction || Display all versions \
Compare Objects =
(s ] [ ome
Check configuration

8. Repeat Step 7 to get a second PNQ22.0 (repeat step 7 until you have the amount of used PNQs)
9. Right click on “PNQ22 (PNQ22)” and select “Add object”. Select the used motor controller or
“Empty Slot” if no device is connected to the port of PNQ22.0.

Devices ~ & %[ Add object below: PNQ22 PS

=[5 Profinet ring (=] E

= PLC_AC500 (PM573-ETH - TB521-ETH)
@1] Application

Object path:
PLC_ACH00\Extension_Bus\CM5TS_PNIOWPNIO_ControllerPNQZ2

10_Bus
= Interfaces Object name: umc100_3
§g COM1_Online_Access (COM1 - Online Access)
§g COM2_Online_Access (COM2 - Online Access) Categories ~  Search object name... 8,
§g FBP_Online_Access (FBP - Online Access)
= E Ethernet Empty Slot Name Short Description  Veersion Order Nur
umc100.3
@ emiEmy UMC100 78 Sy=1 1 HY=10
ﬂ Protocols (Protocols) LUMC100.3 SW=1.1x, HW=1.0 ]
= @ Extension_Bus = UMC100-FEP SW=11x HW=10
=-E£fi] CM573_PNIO (CM579-PNIO)
= §ﬂ PMIO_Controller (PROFINET-IO-Controller)
B J
Copy
4 Paste
Cut
& cu L
¥ Delete
\ Rename
[\ addofpset |
Update objects al = | .
(D Add Folder... Close this dialog after each transaction  [] Display all versions
[ EditObject
e | [ e
Compare Objects

10. Repeat Step 9 until all four ports of each PNQ are configured.
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Devices - 0 X
=2 Profineting E
= PLC_ACS00 (PM573-ETH - TB521-ETH)
Eﬂ Application
I0_Bus
= Interfaces

ﬁg COM1_Online_Access (COM1 - Online Access)

ﬁg COM2_Online_Access (COM2 - Online Access)

ig FBP_Online_access (FBP - Online Access)

= E Ethernet
@ emiEmHD
@ Protocols (Protocols)
= @ Extension_Bus
=-Lff] CM579_PNIO (CM579-PNIC)
= irﬂ PMIO_Controller (PROFIMET-IO-Controller)
=l PNQ22 (PNQ23)
' UMC100_3 (UMC100,3)
. UMC100_3_1 (UMC100,3)
I UMC100_3_2 (UMC100.3)
B UMc100_3_3 (UMC100.3)
= PNQ22_1 (PNQ23)

' UMC100_3 4 (UMC100,3)
. UMC100_3_5 (UMC100,3)
I UMC100_3_6 (UMC100.3)
B UMc100_3_7 (UMC100.3)

i Slot_2(TA524)

Configuring the components

To have a working program/configuration there are some additional steps to do.

PM573-ETH

1. Click on “Tools™.

Open the “IP-Configuration™.

After connecting and powering on the PLC, click on “Scan”.
Select the used PLC.

Below the window of found devices, the IP-parameters can be set.
Save the changes inside the PLC by clicking “Send Configuration”.

o0k wD
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Ele Edit View Project
B=d

Devices

=1 Profinet Diag FE_ANG)

Tools | Window Help
Create Device list CSV
pstall additonal license
Installation Manager

IP-Configuration

IP-Configuration

= {7 pL1 pMSTIETH

. —
MultionlineChange be

I Scan I

AppPLCL Drive Overview r
10_Bus Tnstall application parameters MAC add‘ress Device name Pn;it\nn Serial number  Device 1D Current IP Address Configured IP Address  Auth. su,
¥ Interfaces = —_ELI
=
i 00-24-59-01-85-B3 PM573-ETH slot 0 0000006545 0x00 192.168.30.120 192.168.30.120 no
= g Extension_Bus m Device Repository. ..
£ slot_1(T| Device ECAD data
=&l cms7ap Scripting 2
=i g Options...
= [ PNz
(@ uMC100_Drawer_101 (UMC100.3)
[ uMC100_Drawer_102 (UMC100.3)
[#] UMC100_Drawer_103 (UMC100.3)
[ UMC100_Drawer_104 (UMC100.3)
(@) PNQ22_2 (PNQZ)
Scan finished, received § response
PM573-ETH [SN=0000006545, ID=0x00]
New configuration
[E] oHep
1P address [ 182 . w88 . 3 . 10

CM579-PNIO

Subnet mask

[ 255 . 255 . 255 .

Send Configuration

Standard gatewa 192 . 168 . 30 . 120

Link mode Auto

1. Double click on “PNIO_Controller (PROFINET-IO-Controller)”.

Pwn

Open the “PROFINET 10 Controller” ribbon
Set the master IP-address and the station name of the Profinet controller
Set the IP-range for the slaves.

Devices > 3 x i PHIO_Controller X
=) Profinet Diag_FE ANG2Z
== - PROFINET IO Controller
Ig.ﬁn[wsnt‘m TB521ETH) | dentificaton
AppPLC1
ICLBus Asffign I0-Device name P-Address o2 . 18 . @ 0
+ g Interfaces
=@ Extension_bus icenseRequiredNotification Subnetmask 255 . 255 . 255 . O
£ slot_1(TA524) 1/0 mapping list Default gateway o o 0 o
= £fi] CM579_PNIO (CMS79-PNIO) Station name controller
= £ |PuI0_Controller (PROFINET-IO-Controller) ¥
= PNQ22_1 (PNQ23)
[ uMC 100_Drawer_101 (UMC100.3) Address settings for slaves
UMC100_Drawer_102 (UMC 100.3)
%umcmon 103 (UMC100.3) First 1p-Address B2 . 188 . N . 10
|_Drawer_: X
[ uMC100 Drawer_104 (UMC100.3) Last IP-Address 192 . 188 . 40 . 115
=i PnQz2_2 (PNQ22) Subnetmask 255 . 255 . 255 . O
[ uMc 100_Drawer_105 (UMC100.3) 5 5 5 5
[ UMC 100_Drawer_106 (UMC100.3) Default gateway
[ uMc 100_Drawer_107 (UMC100.3)
[ uMc 100_Drawer_108 (UMC100.3)

PNQ22.0

1. Double click on the PNQ22 in the list.

Open the “General” ribbon.

Set the station name and the IP parameter of the connected PNQ22.0.

Enable the ports where UMCs are connected and set the port (FBP-) address of the connected

device.

5. Change the diagnosis model to “SoE” (Sequence of Events, This can be found on the bottom of the
picture on the next page).

6. Save the changes.

Bwn
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7. Repeat the steps for each connected PNQ22.0.

ﬂj PNQ22_1 X
General )
Station Mame png22-fop.01 I
I/O mapping list F Farameter
) IF address 192 . 168 . 40 . 110
PROFINET IO Device
Subnet mask 255 . 255 . 255 . 00
Inf ti
frermation Default Gateway o .0 .0 .0
Communication

send Clock (ms) Watchdog ({ms) o6 =
Reduction Ratio VLAN ID 0l=

RT Class [F‘.T Class 1 (Legacy) -

User Parameters

= Set all default values |

Parameters Value Allowed values
FBP Port 1 Parameter

Port Activation Port Active 0.1

Write Blockparameters  Enabled 0.1

Expected FBP Address 1 0..255
FBP Port 2 Parameter

Port Activation Port Active 0.1

Write Blockparameters  Enabled 0.1

Expected FEP Address 2 0..255
FBP Port 3 Parameter

Port Activation Port Active 0.1

Write Blockparameters  Enabled 0.1

BEwpected FBF Address 3 0..255
FEP Paort 4 Parameter

Port Activation Port Active 0.1

Write Blockparameters  Enabled 0.1

Expected FBP Address 4 0..255
SNTP Server IP

First octet 0 0..255

Second octet 0 0..255

Third octet 0 0..255

Fourth octet 0 0..255
Configurationflags

Diagnosis Mode SoE 0.1
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UMC100.3

1. Double click on the UMC below the PNQ22.0.

Open the “General” ribbon.

Set all parameter according the application.

Open the “1/0 mapping list” ribbon.

Set unique names for the command and monitoring bytes/words, e.g.:

ok WD

General v Tool Bar

/0 mapping list Object Name Wariable Cha.nnﬁ'fl Address Type D
UMC100_3 MBD_D Monitoring Byte 0 %IB1.0 USINT

PNIO Module /0 Mapping UMC100_3 MB1_0 Maonitoring Byte 1 %IB1.1 USINT
UMC100_3 MWOo_0 Monitoring Word 0 YIWi.1 UINT

Information UMC100_3 MW1_0 Monitoring Word 1 %IW1.2 UINT
UMC100_3 MWZ_0 Monitoring Word 2 YIWL.3 UINT
UMC100_3 MW3_0 Monitoring Word 3 YWIW1.4 UINT
UMC100_3 MW4_0 Monitoring Word 4 YWIWL.5 UINT
UMC100_3 MWS_0 Monitoring Word 5 YIWL.6 UINT
UMC100_3 MwWe_0 Monitoring Word & YIWL.7 UINT
UMC100_3 CBO_D Command Byte 0 %0QB1.0 USINT
UMC100_3 CB1_D Command Byte 1 %QB1.1 USINT
UMC100_3 CB2_D Command Byts 2 %QB1.2 USINT
UMC100_3 CB3_D Command Byte 3 %QB1.3 USINT
UMC100_3 CWo_D Command Word 0 YQW1.2 UINT
UMC100_3 CW1_D Command Word 1 %RQW1.3 UINT
UMC100_3 CW2_D Command Word 2 YaQW1.4 UINT
UMC100_3 CW3_D Command Word 3 YQW1.5 UINT

6. Repeat these steps for each UMC (use different variables for each UMC).
7. Save all changes.

Hirschmann Switch RS20

To get a Profinet ring the Switch has to be configured. The PNQ22.0 expects a MRP ring for proper
operation.

Connect the computer directly to the RS20 switch by using an Ethernet cable.

Open a Browser and type in the IP-address.

Login as admin (default password is “private”)

Open “Redundancy” - “Ring Redundancy”.

Select “MRP”, insert the ports where the ring is connected (in this case port 1 and 2)
Turn “Ring Manager”” and “Operation” on and select a “Ring Recovery” of 200 ms.
Apply by clicking “Set”.

NoakwDdE
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EI,_".{ Basic Settings

0 System
2 ::::_f:e © Ring Redundancy @ HI RSCH MAN N

Port Configuration Version i

Power over Ethernet .
Aﬂg PA

Load/Save
Restart
- 9 Security

[

(-4 Time Port 1.1 -
[F-36) Switching Operation blocked Operation orwarding
[+ @ QoS/Priority

E—]@ Bedundancy

ink Aggregation

Configuration Ring Manager
7] Addanced M

1)) Ring/Metwork Coupling
B}-{) Spanning Tree Ring Manager
() Diagnostics Mode @ On () Off

- Advanced
Dm@ Help Operation / Ring Recovery
@ 0\ ©) 500ms

© off ® 200ms

m

WLAN
VLAN ID

Information
Redundancy exisi

g Configuration/Diagnostics

[ Set H Reload H Delete ring configuration
Tl E—— @

8. Open “Ring/Network coupling”
9. Select the first configuration and change the settings to those on the screenshot below.

EI,_".{ Basic Settings

i () HIRSCHMANN

Software (&) Ring/Network Coupling

Port Configuration
Power over Ethernet
Load/Save S

\J Restart
- Securty £ £ £ £
[-0%) Time ! H -, ] -}
E 10 s E BE 10 10 s E 22 BE 10
E

]--? Switching
H- @ QoS/Priority (=] STAMD- B STAND-BY[E] | | (=] STAND-BY STAND-BY (]
—II--@ Redundancy

{9 Link Agaregation Select Port

Ring Redundancy Port

) Ring/Network Coupling

o) Spanning Tree Coupling port 1.1 - | Port mode |stand-by | Port state |active

E]--@ Diagnostics 1
(- Advanced Partner coupling port ‘ Port mode |active Port state |active
@) Help
12 -
3
Control port . | Port state |not connected
Oper... Redundancy Mode Coupling Mode
@ On Redundancy exists (7) Redundant Ring/Metwork Coupling @ Ring Coupling

@) off Configuration @ Extended Redundan

(7) Metwork Coupling

-
[ Set ] [ Reload ] [ Delete coupling configuration
P —T—— m

10. Apply the settings by clicking “Set”.
11. Open “Basic Settings” = “Port configuration” and check if “Port on” and “Automatic Configuration”
is checked for both ring ports. If changes are done, apply again with “Set”.
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Basic Settings
Sy%em

Port Configuration

[® Port Configuration

(h) HIRSCHMANN

Manual

Power over Ethernet || Port Name Port on Prupaga?e Autumatlc. — . I . Cable Crossing Flow Control

H Load/Save Connection Error Configuration Configuration Current Settings (Auto. Conf. off)
53 Restart 1.1 . [V [ Edl 100 Mbit/s FDX 100 Mbit/s FDX disable] Fi
- 3 Security 12 [¥] = [¥] 100 Mbit's FDX 100 Mbit/s FOX disable [¥]
- Time 1.3 [¥] ] 7| 100 Mbit's FDX - disable [¥]
EJ"? Switching 1.4 Fi [ [V 100 Mbitis FOX 100 Mbitls FDX disable V]
-8 QoSiPriority 15 Fi [ [V 100 Mbitis FOX - disable V]
9@ R y 16 ¥ [0 El 100 Mbit/s FDX - disable| ¥
) Link Aggregation 17 ¥ [0 [E| 100 Mbit/s FDX - disable| Fi
y 13 [¥] ] ¥ 100 Mbit's FDX 100 Mbit/s FOX disable [¥]

Ring/Metwork Coupling
¢a) Spanning Tree
E]--@ Diagnostics

¢ Advanced

@) Help

12. Go on *“Load/Save” and mark the point “to Device” under “Save” and then click on the “Save”
button to download all settings to the device.

[E-.¢ Basic Settings

(h) HIRSCHMANN
Q Network
& software k= Load/Save
%l Port Configuration Load
Power over Ethernet _ _ _ -
@) fromDevice () fromURL () from URL & save to Device () wia PC
Restart - =
E]---a Security \ ave
- Time ) to Device T e Ty = ey Save
E]--? Switching
- # QoSiPriority
URL |tftp:/f192.168.1.100/product/product. cfi
E—]@ Redundancy P Procuctiprocuct. ety
> Link Aggregation Delete
. R!ng Redundancy ) (@ Current Configuration (7) Current Configuration and from Device Delete configuration
w2 Ring/Network Coupling
¢ Spanning Tree AutoConfiguration Adapter
E]--@ Diagnostics
-7 Advanced Status notPresent
-4 Hel
@ ° Undo Modifications of Configuration
Function () On (@ Off Period to undo while Connection is lost [s] | 600 Watchdog IP Address [0.0.0.0
'l 1 +
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Hirschmann Switch RS2

No settings have to be done. The RS2 switch is an unmanaged switch.
Configuration of cycle times, etc.

In this chapter is described how to configure timing of each component.

The following timings and factors have to be adapted:

Name | Description

PLC CPU (PM573-ETH)

PLC cycle The time after that the main task is called
again.
Min update time This is the update time between the Profinet

master and the CPU. After the set time the
actual data will be sent to the CPU for further
evaluation.

Profinet slave (PNQ22.0)

Send clock Parameter Send clock determines the
SendCycle.
SendCycle = Send clock x Reducation ratio <=
512ms X

Reduction Ratio The Reduction ratio determines the factor for

calculating the cycle time.

Cycle time = Send clock x Reducation ratio

Phase Defines the part of the SendCycle at which an
10 frame is sent.
Watchdog The watchdog supervises if the connection to

the master is lost. If the time between two
telegrams is longer than the watchdog time,
the PNQ will indicate the lost master
connection.

Datahold factor If the Watchdog time has been expired, the
Datahold time will be checked. If the
Datahold time also has been expired, the
substitution values of the 10s will be used. For
RT_Class_1 communication Datahold time and
the Watchdog time are usually configured
with the same value.

Managed switch Hirschmann RS20

Ring Recovery The switch is sending test packets for
checking if the ring is closed. If the telegram
didn’t reach the receiving port in the set time
the package is lost and the switch routes also
through the second ring port.

PLC cycle: There are several possibilities for setting the cycle time. We will only use the cyclic mode: In
this mode the next cycle starts after the set interval is over (e.g. 20ms)
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Ring Recovery: In the switch configuration of the RS20 switch are two recovery times possible:

1. 200ms

2. 500ms
The switch sends cyclically test packages. If after the selected time the test package didn’t came back
on the other ring port, it’s lost and the switch routes the data to both ring ports to communicate with all

slaves.

For a ring all times have to be balanced:

1. For a sufficient communication with Profinet slaves the combination of
a. Send clock
b. Reduction Ratio
c. Phase
has to be smaller than the PLC Task cycle time. Otherwise the data won’t be send in one PLC task
cycle.
2. The Min update time has to be smaller/equal than the half of the PLC cycle time (e.g. 20 ms PLC
cycle & Min update time has to be smaller or equal to 10 ms).
3. The Watchdog time and the Datahold factor have to have the same value.
4. The value of watchdog and data hold factor have to be higher than the ring recovery of the
managed switch (higher than 200 or 500 ms) to not get a communication fault in case of broken
ring.

The following examples shall demonstrate how to set the values for PLC cycle time, send clock,
reduction ratio and phase:

Example 1 (WRONG!): The PLC cycle time shall be cyclically 20ms. Send clock is set to 1ms and
Reduction ratio is set to 32. An IO telegram will be sent every 32ms.

PLC cycle:
20ms 20ms 20ms 20ms
Cycle 1 Cycle 2 Cycle 3 Cycle 4

Data exchange CPU and PN master:

40ms 40ms

Cycle 1 Cycle 2

Profinet telegram cycle:

32ms 32ms

Cycle 1 Cycle 2

The PLC task is faster than the Profinet cycle time. There won’t be new Profinet data available in the
next PLC task.
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Example 2(CORRECT!): The PLC cycle time shall be cyclically 20ms. Send clock is set to 1ms and
Reduction ratio is set to 8. An 10 telegram will be sent every 8ms.

PLC cycle:
20ms 20ms 20ms 20ms
Cycle 1 Cycle 2 Cycle 3 Cycle 4

Data exchange CPU and PN master:

10ms 10ms

L

PPa—

Cycle 1 Cycle 2

Profinet telegram cycle:

8ms 8ms 8ms

< — —

Cyclel | Cycle2 | Cycle3

The Profinet data will be always new when a new PLC cycle starts. Inside the task always the newest
information will be available.

Examples for setting a combination of ring recovery, data hold factor and watchdog

Example 1(WRONG!): Ring recovery is set to 200ms, data hold factor and watchdog are set to 32ms.

In this case the PNQ22.0 will indicate a missing master after the connection between two PNQs and/or
between the forwarding port and the first PNQ will be lost. The test package of the switch hadn’t
recognized that the package is lost and the second ring port hasn’t opened yet. After at least 200ms the
switch will recognize that there is a broken wire in the ring and starts communicating through the second
ring port. After that time the PNQ has lost its data and the connection between master and slave has to
be established from new.

Example 2 (CORRECT!): Ring recovery is set to 200ms, data hold factor and watchdog are set to 208ms.

When with these settings the ring will be interrupted the test package will be handled as a lost package
after 200ms. The data hold and watchdog times are higher that this value, so the PNQ22.0 won’t lose the
connection till the moment the second ring port starts communicating. The PNQ will act as nothing
happened.

13 - Redundant Profinet Ring with an AC500 PLC and PNQ22.0| Application Note



Programming the application

1. Right-Click on the “PLC-AC500” in the project tree and choose “Set Gateway”
2. Select or add a channel.
3. Insert the IP address of the Ethernet port and apply with the “OK” button.

=3 Profinet_Diag FB_PNQ22 !

-
Eﬁ pLC1(PMS73-ETH-TBS2IETH)L i .-
| appPLC1 Copy P 3
- [E4 10 Bus Paste (| Channels
- g Ninterface: f o || B losahost via Tepdp | [repap JseePLEr AC500PRD s
= Atension 173200120 _ —
g 1a o ancel
St ¥ Delete - B | Wame Value W
=) -Zfik cms Rename E ma?‘ 192.168.30.120 ddress or hostname
=3 Add object Contraller) Pt 120
Matarala byteorder Yes
Update objects

€100.3)
=) Add Folder... C100.3)
(7" Edit Object €100.3) Galeway ..

Compare Cbjects €100.3)
Export 3

Update

Check configuration IC100.3)

“Set Gateway C100.3)
c100.3)

Login

4. Double click on “Application” in the project tree. The editor will be opened.
5. Inside the editor go on “Online” - “Communication Parameters” and set the address of the PLC.

By CoDeSys - Application. ACS00P
File Edit Project Insert Eldla Online indow Help

Lijgin Alt+F8
Legout Ctrl+F8
B 014G_PNa (FB) e
] PLC_PRG [PRG) R
Stikp
Refpet ) oK,
Tcpdl PLCT.ACS00PRO
Refet (cold) [Tepo poee =
Refet (original) i B = W Mame L Comme; sl
e M 192168.30120 ez2 of hosthame
Tofygle Breakpoint / Part
Brdpkpoint Dialog ' Motarals beteorder Yes New ..
St over Remove
St in
Sinfgle Cycle BelamE
Y
‘Wrige Values
1]

Updats
Forje Values

Relfase Force

‘Wrifle/Force-Dialog

Shofv Call Stack...
Disflay Flow Control

Sindlation Mode

)| Communication Parameters... ||

Send marked text to RemoteControl lJ}Ier (e.g. as parameter)

Create boot project
Write file to PLC
Read file from PLC

Show file information

Inside this application all functions of the PLC can be programmed, for example the UMC100.3 control,
PNQ22 Diagnostic and also the whole evaluation of the received data.

In the following chapter is described how to implement a ready-made function block “PNQ_ALARM_APP”,
that uses PNIO_DEV_ALARM of the AC500 to get UMC diagnostics in the “Sequence of Events” (SoE)
diagnostic format.
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PNQ22 Diagnostic with PNQ_ALARM_APP function block

Usually the diagnostic of Profinet slaves of an AC500 PLC are done with the special made PNIO_DEV_DIAG
function block. For the ABB specific diagnosis model “Sequence of Events” (SoE) another function block,
PNIO_DEV_ALARM, has to be used when the PNQ22.0 Profinet slave is connected to a Profinet interface of
the AC500.

The block “PNQ_ALARM_APP” is specially made for Universal Motor Controllers (UMC) connected to the
PNQ22.0 as a Subslave.

For a better overview directly in the application, all active alarms will be stored in arrays, one for each
PNQ22 port. Each connected UMC has its own alarm list which will be updated every time a new alarm
comes in.

For each connected PNQ22.0 one instance of this block has to be created in the AC500 Application.

Attached to this document there is an export file which can be simply imported to an existing AC500
project and also a whole project file as example. Please be aware that the variable declaration from
chapter “UMC100.3” step 5 is used in the visualization!

Variable declaration

To use the “PNQ_ALARM_APP” block it’ necessary to create at least the following 5 variables where you
want to call the function block:

Instance “fbPNQ22_ 1" of the function block

An Array of string “asActiveAlarmPNQ1UMCL1” for port 1 of PNQ22 with upper bound *“cArrayEnd”
An Array of string “asActiveAlarmPNQ1UMC2” for port 2 of PNQ22 with upper bound *“cArrayEnd”
An Array of string “asActiveAlarmPNQ1UMC3” for port 3 of PNQ22 with upper bound *“cArrayEnd”
5. An Array of string “asActiveAlarmPNQ1UMC4” for port 4 of PNQ22 with upper bound “cArrayEnd”

i

D0D|PROGRAM PLC_PRG

0002|\VAR

0003 fPNQ2Z_1. PNO_ALARM_APF,; (*Instance of PNO_ALARM_APP*)

0004 asActiveAlarmPNQTUMCT: ARRAYT1 . .cArrayEnd] OF STRING; (*Array where the alarms of PNQ22 port 1 shall be stored.*)
0005| asActiveAlarmPMNOTUMCZ: ARRAYT1..cArrayEnd] OF STRING; (*Array where the alarms of PNQ22 port 2 shall be stored.”)
0006 asActiveAlarmPNQTUMC3: ARRAYT1 . .cArrayEnd] OF STRING; (*Array where the alarms of PNQ22 port 3 shall be stored.*)
0007 asActiveAlarmPNQTUMC4: ARRAYT1..cArrayEnd] OF STRING, (*Array where the alarms of PNQ22 port 4 shall be stored.”)
000§

The constant “cArrayEnd” in the declaration of the arrays, has to be defined in the global variable list:

1. Open the “Resources” ribbon below the project tree.

2. Expand the folder “Global Variables”

3. If there is no special list for constants (e.g. “Global_Variables (CONSTANT)”) open another, existing
“Global_Variables™ list and insert the following lines:
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Tﬁ—, Resources
B3 Global Yarisbles

000[vAR_GLOBAL

:

EMD_VAR

"I-'!'.R_G LOBAL COMSTANT
i cArrayEnd: INT:=T:
EMD_VAR

= library PROFIBUS_CMBGACE00_25 b 1.12.15 10:03:
[:l library PROFIBLS_CMN_AG00 Y2506 11215 10:03: ~
i | ]

PDUSI ®8 Data t_l,lpesl Visualizatioy

Il nadina library ‘C\Proaram Files\3S

The variable “cArrayEnd” has to be declared as a constant, otherwise it won’t be possible to use it as
upper bound for an array. The constant is set to the value “7” as standard which should be enough to save
all active alarms, but it can be defined as necessary.

ATTENTION!
The constant “cArrayEnd” will be used in the code inside the function block!
It’s important to define it exactly like shown above.
If it’s necessary to get an array with more than 7 entries just change the constant to the wished number.

Insert the function block in the program

Before using the function block it has to be imported to the project.

1. Open the ribbon “Project” and click on “Import...”.
2. Look for the “PNQ_ALARM_APP.EXP” file and open it.

® File Edit | Project] Insert Extras Online Window Help
EI @ Build F11 m |1[m % j | 3| [ e oo
———— Rebuild all 001PROGRAM PLC_PRG
3 POUs Clean all
..... Y FLC i D03  iPNQ22_1: PNO_ALARM_APP;

Load download information...

Object
Project database

Edit Wibu license

User Group Passwords...

EEEEEEE

ActiveAlarmPNQ1UMC1: ARRAY[1..cArrayEnd] OF STRING;
ActiveAlarmPNQT1UMC2: ARRAY1..cArrayEnd] OF STRING;
ActiveAlarmPNQ1UMC3: ARRAY1. cArrayEnd] OF STRING;
ActiveAlarmPNQ1UMC4: ARRAY[1. cArrayEnd] OF STRING;

EMD_VAR
Options...
ranslate into other languages -
ocument... |
P(port..‘
mport... N
B [ &, Import Project =
Siemens Import
Merge... Lok in: | B Deskiop =] cF EOv
. Usi_unver_pasit p
Sl i ‘ File folder
Project Info... \
Global Search.. 'E’\NPQFI?E'-ARM—APP‘EXP
Global Replace... 7,23 KB
. TEST RACKEXP
View Inst: = —
ew Tnstance L 3
Show Call Tree 31,2 KB -
Show Cross Reference... Fieniame:  [PNQ_ALARM_APP EXP Open |
Check 3
Files of type:  [CoDeSys Expot File exp) - Cancel
Add Action
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3. Go back to the program /function block where you want to insert the function block.
4. Insert a box in a network and type in “PNQ_ALARM_APP”.

777 4ALARM_ARRAY_Z =
P77 JALARM_ARRAY 3 &
777 4ALARM_ARRAY_4 =

0001
797
PMNC_ALARM_APP
7?7 —4ENABLE DONE—
777 PN_MASTER_SLOT ERR—
277 4DEV_NAME ERMNO—
777 ALARM_ARRAY_1 & ACTIVE—

Add ““SysLibStr.lib” to the library

1. Open the “Resources” ribbon below the POUs.

N

Double click on “Library manager”.

3. Right click in the part of the window, where the used libraries are shown and click on “Additional

Libraries

4. Go to the
Targets\ABB_AC500\AC500_V12\library\syslibs” and look for “SysLibStr.lib”” and open it.

directory

“C:\Program

i) File Edit Project Inset Extras Online Window Help

3 | e 5 |

B B\ D]l 2

2, Resources -
B33 Global Yariables B
B2 Estension_Bus
i ) Global_Varisbles
. Yariable_Configurat
(] fibrary CMN_ACS00_Y2
B[ library Ethernet_AC500,
B0 lbrary lecsfe.ib 2.6.14 1
B2 library MODBLS_ACS0(
(2 library PROFIBUS_ACS!
B2 library PROFIBUS_CHE
(2 library PROFIBUS_CMK
B[ librany Profinet_4C500_"

SysTaskinfo lib 1.12 15 10:03:32

SysLibMem.lib 1.12.15 10:03:32
SysLiblnitLibrary.lip 1.12.15 10:03:32
SYSLIBCALLBACK.LIB1.12.15 10:03:32

BusDiag lib 11215 10:03:32
Sysint_AC500_V10lib 1.12.15 10:03:32
SysEd_ACS500_V10.lib 1.12.15 10:03:32
Ethernet_AC500_V10.lib 1.12.15 10:03:32
Profinet AC500_V12.lib 1.12.15 10:02:32
MODBUS_AC500_V10lib 1.12.15 10:03:32
MODBUS_EXT_AC500_v20.lib 1.12.1510:03:32
SysLibABBCfg lib 1.12.15 10:03:32
PROFIBUS_ACS00_V25.1ib 1.12.15 10:03:32
PROFIBUS_CMN_ACB500_V25 lib 11215 10:03:32
PROFIBUS_CME_AC500_V251ib 1.12.15 10:03:32

-0 library Sysint_AC500_Y
B+ library SysLinéBB Ch b

CMN_AC500_V24.lib 1.12.15 10:03:32

(0 library SysLiblritLibrary.|
B0 library SysLibtdem b 1.
B0 lbrary spslibsSysLibSt.
B+ library SysLibTime.lin 1.7
-0 library SysT asklnfoib 1
[0 libvary Utllin 112151

- (] Tools

Look in: | syslibs

A
Name
|| SysLibSockets.lib

| e EB ek E

Date modified
0112.201510:03

SyslibStr. Il > i

01.12.2015 10:03

|| SysLibTasksNb
|| SysLibTimeli
| SysLibVisu.lib

4| I

01.12.201510:03
01.12.201510:03
12.201510:03

|

File name ‘SyshbSl b

Open

Files oftype:  [CoDeSys ww ("lib) \

~| Caneel

Library directony:

| C:4Fromram Files (M6 Common Filash Tt Targets |
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In- and outputs of “PNQ_ALARM_APP”’

Mark the “???”” above the block and insert the instance you created before. A description of the in- and
outputs can be found in the following table:

Instance Data type Description

ENABLE Input BOOL When this input is enabled the function
block is working.

PN_MASTER_SLOT Input BYTE Input SLOT selects the Communication

Module serving the PROFINET® 10 device
described by DEV_NAME. Valid values are
1...4, counting from right to left, starting
with 1 as the first Communication Module
left to the CPU. For PM595 Processor
Modules, internal PROFINET
Communication Module with connector
ETH3 is slot 5, ETH4 is slot 6.

DEV_NAME Input STRING Enter here the station name from the
PNQ22.

ALARM_ARRAY_1 Input Array of STRING Insert here the ALARM_ARRAY 1

ALARM_ARRAY 2 Input Array of STRING Insert here the ALARM_ARRAY 2.

ALARM_ARRAY 3 Input Array of STRING Insert here the ALARM_ARRAY 3.

ALARM_ARRAY 4 Input Array of STRING Insert here the ALARM_ARRAY 4.

DONE Output | BOOL When true PNIO_DEV_ALARM finished the
process.

ERR Output | BOOL The output ERR signals any fault detected

during the processing of the Function
Block. This output always has to be
checked in conjunction with the DONE
output. If DONE is TRUE and ERR is TRUE,
a processing fault was detected. The value
of the ERNO output provides the according
error number

ERNO Output | WORD Error number.

ACTIVE Output | BOOL PNQ22 is active (=available on the bus).

After connecting all in- and outputs (and also declaring additional variables) the window should look like
this:
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[0001FROGRAM PLC_PRG
3 POUs [0002vAR
e [0003 fPNQ22_1: PNQ_ALARM_APP; (*Instance of PNQ_ALARM_APP*)
E PHO_ALARM_APP [FB) [0004  asActiveAlarmPNQIUMCA: ARRAY..cArrayEnd] OF STRING, (*Array where the alarms of PNQ22 port 1 shall be stored.*)
| 0005 asActiveAlarmPNQ1UMC2: ARRAY]1_cArrayEnd] OF STRING; ( ay where the alarms of PNQ22 port 2 shall be stc *)
[0006  asActiveAlarmPNQIUMC3: ARRAY..cArrayEnd] OF STRING, (*Array where the alarms of PNQ22 port 3 shall be stored.*)
| 0007 asActiveAlarmPNQ1UMC4: ARRAY]1_cArrayEnd] OF STRING; (*Array where the alarms of PNQ22 port 4 shall
0008
@ xEnable: BOOL := TRUE; (*Variable enables the function block. Don't use arising edge.*)
(0090, byPnMasterSlot BYTE :=2; (*Profinet master is plugged on Slot 2 of the AC500%)
[ 0011 sDevName1: STRING :="png22-fop.01" (*Station name of the PNQ22.%)
[0012 Done: BOOL, (*When true PNIO_DEV_ALARM finished the process.*)
| 0013 Ermr: BOOL; (*The output ERR signals any fault detected during the processing of the Function Block. This output always has to be checked
[0014) in conjunction with the DONE output. If DONE is TRUE and ERR is TRUE, a processing fault was detected.
| 0015 The value of the ERNO output provides the according error number®)
[0016 Erno: WORD; (*Error number.*)
[0077  Active: BOOL, ("If true, the PNQ22 is active (=available on the bus).™
[0018/END_vAR
| 4
0001
bl PNGZ2_1
PNCQ_ALARM_APP
XEnable—ENABLE DONE| Done! |
byPnlasterSlotPN_MASTER_SLOT ERR—ErT
sDeviName1-DEY_MNAME ERNO|—Emo

asActiveAlarmPNQ1UMC1ALARM_ARRAY_1 & ACTIVE[—Active

asActiveAlarmPNQTUMC2—ALARM_ARRAY_2 &

asActiveAlarmPNQTUMC3—ALARM_ARRAY_3 »

asActiveAlarmPNQ1UMC4—ALARM_ARRAY_4 &

After fulfilling all above mentioned steps the block is ready to use.

For further PNQs several instances and also separate data arrays have to be created.

Visualization for in- and output data

This chapter describes an example how to display all in- and output data and alarms for one UMC on a
faceplate. This only shall demonstrate how to realize a visualization with the integrated functions. In the
attached files a template for the first connected UMC with the variable names from chapter “UMC100.3”
step 5 can be found. For changing the variables please follow these steps:

1. Open the “Visualization” ribbon and double click on “UMC_DATA” to open the faceplate.

2. Double click on a field saying “Ox%x” (*“0x” will be shown after going online as a prefix for hex
values, “%x” will be replaced with the value of the variable).

3. To connect a variable to the field open “Variables™ in the list and insert the global defined variable
to “Textdisplay”.
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4. For changing the fields showing “%s” (*s” stands for string), double click on the field. In comparison
to the “%x” fields the local variables from the PLC_PRG shall be used for showing the actual alarm
list.

5. For getting the content of the array insert “PLC_PRG.” Before the actual array field (e.g.
“PLC_PRG.asActiveAlarmPNQ1UMC1[1]”).
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6. For controlling the UMC there are 4 pushbuttons on the template (reverse running only works when
a reversing starter is configured. To connect the buttons with the command telegrams double click
on each button.

a. “Auto-Bit” should stay in the state after pushing once. Therefore bit 5 of command byte 0
shall be a toggle variable.
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b. “Stop”, “<<” and “>>" are only pulses which will be send over the bus, therefore they are
configured as “Tap variable”. “Stop” is bit 1 of command byte 0, “<<” is bit 0 of command
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7. After saving the project go online. Instead of “%x” and %s% there will be shown the actual values
from the UMC and the UMC can be controlled by the pushbuttons of the template.
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