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1 General
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Pluto is a programmable safety system intended for safety applications where it is not accepted
that faults in the control system lead to loss of a safety function.

HMI panels are generally non-safe components. Keep this in mind when designing your safety

application. Do not use the HMI for a reset of the machine.

See the “Pluto Hardware Manual’ that is available in the tool “Pluto Manager” regarding how to

connect and setup a Pluto unit.

2 Serial interface

Using a RS232 interface it's possible to connect a Pluto unit with a CP600 panel by using
Modbus ASCII. By using the Pluto unit’s programming port and a COM port on the HMI panel.
All Pluto models can be connected to a CP600 HMI in this manner.

2.1 Cable

Pluto connector

Fernale

Signal graund

D-zub

Mlale

Data zignal Plutoto HMI

+a iH ]
—

Figure 1

Data zignal HMI to Pluto

i

a-12 Do

The total length of the cable, including connectors, should not exceed a maximum of 10

meters.
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The HMI panels in the CP600 series can be connected to the Pluto by using the cable shown in
the figure below.

v
\ |/
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From connector side
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AR www.abocom AR wwwatboom AR www.abocom |

o
_
| s—
[ ss—
L HHHH ki

Figure 2

The male nine pole D-sub connector is connected to CP600 panel.

The female four pole connector is connected to the programming port (red arrow) of the Pluto
unit.

The cable’s length is 3 meters.

ABB article number 2TLA020070R6900.

#apaesss

o=

Figure 3
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3 Pluto Manager

Pluto Manager is the tool used to create a Pluto project. In this document Pluto Manager
version 2.30 is used.

A Pluto project contains local variables used only in the specific Pluto unit. It also has global
variables which are read over the Pluto bus by all Pluto units.

It is also possible to export local variables to the Pluto bus. This type isn’t the same as a global
variable but has a similar function.

Only local variables and global variables can be read by the HMI panel, connected serially to
the Pluto unit. A local variable in another Pluto unit has to be mapped to a global variable, or
exported, and then mapped to a local variable in the unit that is connected to the HMI.

See the Pluto programming manual for an in-depth explanation of local, global, and export
variables.

In the Pluto unit, to write variables from the Pluto to the panel when the panel performs a read
request: Simply export the variables and import the resulting .csv-file into Panel Builder.

In the Pluto unit, to read variables from the Panel when the panel performs a write request, see
the “Function Libraries” chapter below.

3.1 Data — Pluto to Panel, Export of variable names to be used in the panel

There are two ways of exporting variables in Pluto Manager. First, it's possible to menu-click on
the complete project and choose the Pluto the panel is connected to. This way all variables will
be included, including those that are global in other units. This means that the status of a global
input in another Pluto unit than the unit the panel is connected to, is accessible.

Note that's it's important to choose the format “Comma separated CSV file for CP600/Modbus”.

'_ Pluto Manager - [CNC_machine and Line] I
B Fle Search Tools Window Help
= EH S 4 2 [ EHEA @
Open Save Print Comp. Down Online Stark  Bus Sk AS-i St SEBus
& Preferences

E--E Prnjcts CNC_machine

B Fluta 0 Code page = Lnicode
& Bas Pluto 1 .

d Line Select Pluto for local variables o

Only possible to export local varisbles
from ane Pluto.

i 2

Select Pluto For local variables

Pluto 0
¥ Export Global Variables

¥ Export Local Yariables

Export I x Cancel |

[~ add Pluko Number Prefixes (2.0, P1,

Sorking Cptions
= Sort according ko Symbolic e order
* Sort according ko Numerjglame order

= Mumetic order and alg#include undefined Ij0's

Format /

|C0mma separated 5 file for CPE00JModbus j

Export I x el | s> <Ext01.fps <analogdl.fps= "Encoc  Change.

|- e e Y e

Figure 4
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The other way is to menu-click on the “Variables” tab of the Pluto the serial cable will be
connected to. Then only the variables in the Pluto unit will be exported, including those global
in that unit only.

I~ Pluto Manager - [CNC_machine and Line - Pluto 0 ¥Yariables]
! Filz Search Tools ‘Window Help

= H & 4 28 [ s <

Dpensave Print Comp, Down online Sbart  Bus 3t A5-i5E Sk Bus
~EH"  Preferences

Wariable attributes: [G]  Global wariable, Wariable is wisible to other PI

=B asi Pluto 1 PO_Safetymatl_Faul:

Remaove Yariable Prefixes

B8, Projects : e
: E] Exported ble. Yariabl ble to oth
=-B  Project CNC_machine and Line | [E]  Exported variable. Varia _Els S
E! Pluta 0 Safety Inputs I Safety Qutpuks I Mon3afety Qutputs | Global Memaries
% DGR IStatus |"||'ariahle Ssymbolic Name De
4 Plococ Import Variable Mames to Pluto PO_Encoder_OF_mem
CoL4t Gatews Export Yariable Mames from Pluto
PO_Safetymatl _OK_mem
- 4+ Analogd  add variable Prefices

[ IjO Opeer
& AS-i Options MO0.3 PO_SafetymatZ_OK_mnern
TRy Wariables M0.4 PO Safetymat? Fault
Figure 5

Export local and/or global variables as needed.

System variables contains, among others, error registers and logs which could be useful to
show in the panel. However, they are not exported automatically. See below.

Export Pluto 0 ¥aria x|

¥ Export Global Variables
¥ Export Local Variables
[~ &dd Pluto Mumber Prefizes (e.q. P12_Emstop)

Sorting Options
" Sort according to Symbolic Mame order
* Sort according o Mumeric Mame order

" Mumneric order and also include undefined Ii0's

Format

Comma separated CSY file for CPEO0IModbus j

Export I x Cancel |

Figure 6

The resulting .csv-file ends up in the same directory as the Pluto project’s .sps-file.

The file can then be used to import variables into the Panel Builder 600 project.

RED
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3.1.1 Export of system variables

Currently automatic export of system variables is not supported. Some of them could be useful
to show error states for example. Below is a listing of the useful ones. Please add the below to
the CSV file if they are intended to be used.

1,SM_Flash,INP,101042,boolean,Flash 0.4s/0.6s (on/off)
1,SM_FastFlash,INP,101045,boolean,Flash 0.17s/0.33s (on/off)
1,SM_DoubleFlash,INP,101046,boolean,Flash 0.11/0.2/0.11/0.67ms (on/off/on/off)
1,SM_PIluto0_Present,INP,101140,boolean,Pluto #0 is present
1,SM_PIlutol_Present,INP,101141,boolean,Pluto #1 is present
1,SM_Pluto2_Present,INP,101142,boolean,Pluto #2 is present
1,SM_PIluto3_Present,INP,101143,boolean,Pluto #3 is present
1,SM_Pluto4_Present,INP,101144,boolean,Pluto #4 is present
1,SM_PIluto5_Present,INP,101145,boolean,Pluto #5 is present
1,SM_Pluto6_Present,INP,101146,boolean,Pluto #6 is present
1,SM_Pluto7_Present,INP,101147,boolean,Pluto #7 is present
1,SM_PIluto8_Present,INP,101148,boolean,Pluto #8 is present
1,SM_PIluto9_Present,INP,101149,boolean,Pluto #9 is present
1,SM_PIlutol0_Present,INP,101150,boolean,Pluto #10 is present
1,SM_Plutoll_Present,INP,101151,boolean,Pluto #11 is present
1,SM_Plutol2_Present,INP,101152,boolean,Pluto #12 is present
1,SM_Plutol3_Present,INP,101153,boolean,Pluto #13 is present
1,SM_Plutol4_Present,INP,101154,boolean,Pluto #14 is present
1,SM_Plutol5_Present,INP,101155,boolean,Pluto #15 is present
1,SM_Plutol6_Present,INP,101156,boolean,Pluto #16 is present
1,SM_Plutol7_Present,INP,101157,boolean,Pluto #17 is present
1,SM_Plutol8_Present,INP,101158,boolean,Pluto #18 is present
1,SM_PIlutol9_Present,INP,101159,boolean,Pluto #19 is present
1,SM_Pluto20_Present,INP,101160,boolean,Pluto #20 is present
1,SM_Pluto21_Present,INP,101161,boolean,Pluto #21 is present
1,SM_Pluto22_Present,INP,101162,boolean,Pluto #22 is present
1,SM_PIluto23_Present,INP,101163,boolean,Pluto #23 is present
1,SM_Pluto24_Present,INP,101164,boolean,Pluto #24 is present
1,SM_Pluto25_Present,INP,101165,boolean,Pluto #25 is present
1,SM_Pluto26_Present,INP,101166,boolean,Pluto #26 is present
1,SM_Pluto27_Present,INP,101167,boolean,Pluto #27 is present
1,SM_Pluto28_Present,INP,101168,boolean,Pluto #28 is present
1,SM_PIluto29_Present,INP,101169,boolean,Pluto #29 is present
1,SM_PIluto30_Present,INP,101170,boolean,Pluto #30 is present
1,SM_Pluto31_Present,INP,101171,boolean,Pluto #31 is present
1,SR_appCRC,IREG,300006,short,PLC application CRC
1,SR_ErrorCode,|IREG,300011,short,Error code
1,SR_ErrorLogl,IREG,300012,short,Last error code
1,SR_ErrorLog2,IREG,300013,short,2:nd last error code
1,SR_ErrorLog3,IREG,300014,short,3:rd last error code
1,SR_SupplVolt,IREG,300040,short,Supply voltage (x10 volt)

AL ID D
MAIpP» 7 2TLC172325M0201_A



AL D D
Mpm

3.2 Data — Panel to Pluto, External Communication

To configure the Pluto to be able to receive data from the HMI panel; use the “External
communication” button (red rectangle in the figure below) in the Pluto unit that the serial cable
is connected to. This is non-safe communication.

B Fle Search Took ‘Window Help

- -

F EH & 4 wE [ B & <
JpenSeave Prink Comp.Down Online  Start  Bus 5t AS-5t StBus
-~ Preferences

3 Project: . 5
]E_% et (e machrea | CMC_machine and Line - Pluto 0
] - Family = DOUBLE
-1 1ooptions Model = D45
Ry varisbles Instruction set 3 053.0+ needed, All other Plutos in the project must have 052.5
-4+ PlcCode
4 Gateway IDFTX Mumber (12 hex digits)

Analogue L11111111100 s Read IDFT% number from Pluto

i +t
Bsipluto 1

Pluto Description

x|
External Comm Block 0 [Reg -1, Signal 0-15] IV TimeoLt
IGalaway 0 | IPa[ket I 0,405
External Comm Biock 1 [Reg 2-3, Signal 16-31] Timeout
[Modbus ASCIL =l =l .00
External Comm Biock 2 [Reg 4-5, Signal 32-47] Timeout
[Disabled =l =l .00
External Comm Eiock 3 [Req 6-7, Signal 48-63] Timeout
[Disabled =l =l o.00s
W ok X Cancel

&' Advanced Settings | External Communication | Remanent Variables |

Figure 7

Please note that it is possible to mix both HMI communication and communication with a
gateway.

In total it is possible to setup 64 bits and eight 16-bit registers, which can be used for receiving
data from an external source.

The “Timeout” check box can be used to zero the receiving “External Comm block...” after a
designated time, between 0 — 2.54 seconds, if no new data arrives within that time.

Use this timeout function if you use some sort of keep-alive signal.

3.2.1 Function library

To be able to send variables to the Pluto unit from the panel; the library “Ext01.fps” must be
added. This library contains blocks used to receive the data from the panel.

E'E Free CNC_machine and Line {(C:\Users\ - “\Docum

B e Code page = Unicode
[ ”O_Opt"’"s Project Mame
E ::::I:; <FILENAVE »Pluto Advanced
Lb Gateway
Lk Analogue Praject Description
HMI

Project created by: -~
B Pluto 1 &

Project reviewed by:
Project tested by:

History of changs:
2015-09-16 - Project created

Function Libraries

<func0S.fps> <EncoderD] fpsi <ASI01.fps> <Ext01 fps> <ana|ug01.Fps>“Encuci Change. .. |

Figure 8

Press the “Change...” button and then the “Add Standard library...” button. Choose “Ext01.fps”.

AL ID D
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The contents of the areas are shown in the below picture.
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To Pluto Area Type Data
Packet

0 Bit (16 bits) Bit vanables 0...15
Register (16 bits) Register
Reqgister (15 bits) Fegister 1

1 Bit (16 bits) Bit vanables 0...15
Register (16 bits) Register [
Register (16 bits) Heqgister 1

Z Bit (16 bits) Bit vanables 0...15
Register (16 bits) Register 0
Reqgister (16 bits) Reqgister 1

3 Bit (16 bits) Bit vanables 0...15

Reqgister (16 bits) Reqister 0
Register (16 bits) Register 1
Figure 9
The addressing of areas are shown in the below picture.
Data block Data in Pluto
Extemal Comm Data bit0...15
Block 0 Beqgl
Reg 1
Extemal Comm Data bit 16...31
Block 1 Reg 2
Reg 23
Extemal Comm Data bit 32...47
Block 2 Reg 4
Reghs
Extemal Comm Data bit48.__.63
Block 3 Feqg B
Reg 7
Figure 10
AL ED HD
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4 Panel builder 600

The software used to program and setup the CP600 panel series is called “Panel builder 600".
There is also a “Panel Builder 600 Basic”. “Basic” is used for the “eCo” -version CP600 panels.

Both software versions can be used since they both contain the driver needed. The version
must be V2.0.0 or newer.

The example project used in this manual were created in the “Basic” version.

Panel Builder 600

s 200 Basic
o ADD
A:IE‘K!;QB Arisofnr:;on Products GmbH far details " I. I.
., o
Figure 11
r ™
Panel Builder 600
Version : 2.0.0
Build : 151
o ADRD
ASOIEEQB ﬂri:nr:;on Products GmbH for details " I. I.
L >
Figure 12

4.1 Driver & Software settings

The communication is realized by Modbus ASCII.
Driver settings:

Baud rate 57600
8 Data bhits

1 Stop bit

No parity

No flow control

AL ID D
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4.2 Setup of the protocol

Setup the protocol according to the following pictures. In “ProjectView” open “Protocols” and
then click the “+” in the tab “Protocols” to add a driver. Choose “ABB Pluto”.

File Edit Run

Format View Window Help

ARNEA= N IR PR SORME A re
. ProjectView B X ’ 1:Fa gel/ Protocols ] |
L e +—A v
il =F:
- Projectd : PLC
= l% Project properties
% E?]"'r = Féges ABB CoDeSyzETH
8 1 Pagel ABB CoDeSys Serial
----- ¥ Dialogs ABB IRCH
= - Templates ABE Mint Contraller HCP
=5 web ABB Modbuz RTU
o il ABB Modbuz TCP
- o Pages BB Pluto
O I = =
- e Templates BAChet
7 Ll Dialogs CODESYS W2 ETH
? I_'I _|I'_i-.-|. Clzlrlﬁg MDdbUS HTLI
T | Modbuz RTU Server
3 €\ Protocols Madbus TCP
g -] Tags Modbus TCF Server
ﬁ Trends S_l,ls_tem Variablez
o Reports Yariables
Figure 13

Communication settings can be changed by pressing the “Comm...” button. Normally these
settings are not needed to be changed.

The default settings work as they are setup, press “OK”.

x
=

Cancel |

Alias |
Made ID | 1
Timeout (ms) I 2000
Delay (ms) IU
Mum of repesats I 2
Transmission Mode IASC”
FLC Maodels

Figure 14

11
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4.3 Importing tags

To import the exported .csv-file from the Pluto project open the “Tags” tab by clicking “Tags” in
the “ProjectView”, and press the button that is marked by a red rectangle in the picture below.

() panel Builder 600 Basic - Local Disk {C:}Users\Robby Andersson’My Documents
AL e 2 d o i s o By

i File Edit Run Format View Window Help

o ProjectView o x Tags x} —
s & Yt —avikaalap e
E e : [ TName =t [
§ @ Proect pioperties |__{SM_Flash Import Tags
P.a.ges. ) i | |P0_Service_Postion L
B L zerviceBncoders e |y cervice Position 0K ABE
|_|5R_ErmorCode ABE
= | |P0 Safe_Encoder_Pas ABE
g‘ |_|P0_Encoder_Pos_1 ABE
o |_|P0_Encoder_Pos_2 ABE
g | |0ut_Bin7 Bt
) BETENE ARE
T | |ou_Bim ABE
Figure 15
Choose the Linear type as shown in the picture below.
x|
\'@\ Multiple tagis are avadable for thi . Pl the importer type and continue,
Version [Tvpe |

Modbus RTU 1.0 Linear

Generic importer 1.0 General

o] o |
Figure 16

The number of tags imported will be shown. They are all placed in a “Dictionary”, see the
“Dictionary” object in the “ProjectView”. It's possible to choose which of them that are to be
used in the panel project as tags. Highlight the tags and press the button marked in red in the
picture below.

@ bi I Recursive P+ search T Fiterby: [pata - =
[ tmport Tag(s) 7 [ripe 2| Property |Value |
ABB Pluto:prot 1
“ Model: Pluto Safety PLC Cortaner
t_BHD boclean
Out_Bitt boolean
Out_fit2 boolean
Out Bt boclean
Out_fitd boolean
Out_Bits boolean
OutEitE boclean
Out_Bit? boolean
Out_fite boolean
QUL EID boclean
Out_Bitin boolean
Out Bt 1 boolean
Out Bit1z boolean Joa many items selected.
Ot Bit13 oolea Can enly show one item at 3 te.
Out_Bit14 boolean
QUL S boclean
Oul 16

Out f

Out_Bitzn boolean

QU B2 boolean

Out_Bit2? boolean

Out Bit23 boolean

Ot B2+ boolean

Out_Bit2S boolean

oLt Bit26 boolean

ot EkzT boolean

Out_Bit28 boolean =l
Ready Dictionary Name: [ABE Pluto protl] CNC_machine and Line_PQ Protocol Name: ABE Pluto

Figure 17
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5 Application Examples

Below is a picture of a machine with two emergency stops, encoders, safety mats, and a
process lock for the door.

This example will show how to map variables between the Pluto unit and the HMI panel.

This is an example and ABB takes no responsibility for any errors it may contain.

E- stop
Fence B
Knox process lock

Door

--

Start
Stop
Res et

Encoder 1

E-stop
Zore 1 Zone2 Zoned

Figure 18

To the HMI panel from the Pluto unit:
e Show on the HMI; which emergency stop has been actuated?
e System errors to be shown in an alarm list in the HMI.
e Show a decimal value in the panel by scaling an integer from the Pluto unit.
To and from:
e What values the two encoders have, what the mean value between them is and during
service; zero the position of the encoders.
e Enter a value for number of units produced and read back when the target is reached.

From the CP600 HMI panel to the Pluto unit:

e Control the Knox process lock in the above picture, and a time-out implementation if the
panel is disconnected from the Pluto unit.

AL ID D
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5.1 Emergency stop shown in panel — Boolean read by panel

In this example an overview of the machine will be shown. Then by using a light-indicator it's
possible to see which emergency stop around the machine that has been pressed.

Export the variables intended to be used from the Pluto project as described above.

The picture below show which memory is used in the Pluto project.

Prel?erences ‘ariable attributes: [G]  Global variable, variable is visible to other Plutos and gateways on the bus,
EE Projects [E] Exported warisble. Wariable is wisible to ather Plukos on the bus via extra telegrams
=By Project CHC_machine a :
E‘e Eluta 0 Safety Inputs | Safety Cutputs I MonSafety Qubputs | Global Memories  Memaries |Registers I Double Regist
c -0 1o tions Status |¥ariable Symbaolic Name Description
- ' ariables|
Encoders ™M0.23 Ermergency _Stopl_Ok
bateny, M0.24 Ernergency_Stopl_TC_Fault Two channel Fault in Emergency stop 1
Analogue
HMI ™M0.25 |
: -4+  Emergency_Sto
. ez Phka 1 il
Figure 19

The resulting .csv-file will contain a line similar to this:
1,Emergency_Stopl_OK,INP,101263,boolean,

Import the .csv-file as described above. The result is shown in the picture below.

@i Ei ™ Recursive P~ search Y Filter by: IData vI
Properky Value
I > Tag name PO_Emergency_Stopl_Ok
PO_Emergency_Skopl TC_Faulk  boolean  Modeid 1
PO_Encader_OK_memn baolzan
PO_Encader_Pos_1 shark Memary type P
PO_Encoder_Pos_2 shork & prrayindex, Subindex 101263

PO_From_HMI_Position_Encoder_1 shork
PO_Fram_HMI_Paosition_Encoder_2 shork

i Data bype boolean
[— Falea

Figure 20

Add the tag to the panel’s project as shown in the figure below.

Tags* x
+ =AWV | * || | )] [) ||.f-‘-.BB Pluto: prot j@
M ame Group | Ciriver | Address ¢ | Encoding | Cornr
F |PO0_Emergency_Stopl _OF ABE Pluto:prati 1INP 101263 boolzan

Figure 21

In the picture below an overview of the machine is shown in the panel. For simplicity’s sake in
this example; a single light-indicator has been added. Several others can easily be added in
the same way. Use the “Widget Gallery” — “Lights” and drag and drop the light to the intended
placement.

The overview picture was added in the same way but “Basic” — “Images” was used instead.
The picture has been moved all the way back so the indicator lights can be placed on top of it
and thereby visible.

RED
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The light is the red circle highlighted by four black squares. When it is marked in this way it is
possible to change the object's properties.

iy
FAIPED

.

o e A
-“

Figure 22

In the properties window for the light widget link the “Value” to the memory used in the Pluto by
pressing the small “+”, marked by a red rectangle in the below picture.

Properties o x|

[= Light : LightsStd2

- TR

Dt aling PO_Emergency _Stopl _OK:_

Color ,0,0);rgb{128,0,0)
Labe! [P0_Emergency_Stopl _Ok: Taghgr
Show Frame true

Ewents

¥l Configure
[+ Text
General
[¥] Position

Figure 23

Choose the memory used in the Pluto from the tag-list.

& Light.value

Source! (% Tag (" Alias ¢ System ( Widget ( Recipe
[ P~ search | Fiter by: [oata x| Protacal; |show al =l |
Data 7 |Tvpa |Tag narme | Property
ABE Fluko:prak 1 : [} Divet
* Wadel: Pluta Safety PLC Container = Madel
Cuk_BiE17 boolean  Out_Bit17 1
Out_Rit1g bodlean  Out_Bit1s i Protoc
Cuk_Rit31 boolzan Qut_Bit31 = Tag
out_Word2 shark ouk_Wardz [ fwActive
Out_\Word3 shark: Out_Ward3
o Cammm
0N Froaraanes Shandl T Fanlk khaalazn DN Frooraameu Shendl T Fanlk enFimba T
Figure 24
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Change the colour of the button so that it's bright red when the tag value is zero, and dark red
when it's one. Since the safe state is zero. See the “Pluto Safety manual” in Pluto Manager.

Perform the colour configuration by pressing the red rectangle in the picture below.

3 X Properiies o =
i&_j & & &
4 »| |= Light : LightsStdz2
=l Walue ] +
Dratalink, PO_Emergency_Stopl Ok 1 -
Colar rgh(255,0,00;rgb{125,0,0) m

Color List

+-AVvie

Index | Colar I
0 I #if0000
1 [z:500000 2

=1

| Ik I Cancel

Figure 25
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5.2 System error shown in the panel’s “Alarm” widget — Register read by panel

In this example a system register in the Pluto unit will be used to show a system error in the
panel’s Alarm widget.

The System Register in the Pluto unit is called “SR_ErrorCode” and it reports different system
errors of different severity. See the Pluto Hardware manual for a complete list of the meaning of
the error codes.

Export the variables from the Pluto project as described above.

Since export of system variables and registers is currently not supported; manually add the
following line to the resulting .csv-file.

1,SR_ErrorCode,IREG,300011,short,Error code

In the Pluto project, the below picture shows which system register it is that contains system
errors in the Pluto. Errors could for example be a CAN-bus fault (Error 18) or an input error
(Error 12).

Preferences ‘ariable attributes: [G]  Global variable. Yariable is visible to other Plutos and gateways on the bus.

EE‘ ) Project.s ) [E] Exported variable, Variable is visible to other Plutos on the bus via extra telegrams.
=By Project CNC_machine a e .
: Pluta 0 Safety Inputs | Safety Outputs | MonSafiety Outputs | Global Mematies | Memoties | Registers I Double Registers | System Memories — System Registers
% 1j0 tions Status |¥ariable Symbolic Name Description
. Wariables|
44 Encoders SRO.11 SR_ErrorCode Etror code
4t Gateway SRN1Z SR Frrarl il 1 ask erear rode
Figure 26

Import the .csv-file into the panel’s project as described above.

Create a new page, in this example it will be called “Alarm”. When the page is ready; add by
drag and drop the “Active Alarms” widget to the page using the “Widget Gallery” — “Basic” and
choosing “Alarms” in the drop-down menu. In the below picture the result of a detection of Error
18, CAN-bus fault, is shown.

AL HD ND =
FRIPP Back

Active Alarms

Name Value Time Description

Pluto System Error 18 {18 |1604 12 - 11:09:40 |CAN bus error, please check

] | B
| Check/Uncheck All IFiIter'.lHideNotTriggemd jI Ack || Reset || save |

Figure 27
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Highlight the widget in the page so that its properties can be changed. In this example some
columns that won't be used has been hidden. Configure this by pressing the small “+” marked
by a red triangle in the picture below.

Properties o x
& &f &7
[= Alarms List : Activeflarms —
Calumns +
Sorting false —
Sart Order Descending
Sort Column Severity
Texk
Filket
Header
Conkent
Canfigure
Figure 28
In the pop-up window mark the different columns and change the “Visible” setting from “true” to
“false”.
Widget Gallery 0 X Properties 1 X
Basic | &1& &
Alarms =] [E Alarms List : Activealarms
Columns | J+

ki len_

Table Column Editor

Columis = = A W

Select Nai
e E%Select [=l Col 0 Info
=
i hame Header select
Tiélsmte Value alSelect ﬂ
i Value
_%Time Width 50
j‘?jDESEI’IDtIDn Type CheckBox
5l Y
_gjiSeventy IfalsE j
£z Enable e
! -
J— visible |
[ checuncheckal | =l
o
Figure 29

Open the “Alarms” tab, found in the “ProjectView” — “Config”. Add a new alarm by pressing the
“+” marked by a red rectangle in the picture below. In the “Name” column give it a name
suitable for what the alarm will be used to indicate. In this example a CAN-bus error detected
by the Pluto unit will be shown; so “Pluto System Error 18" is a good name. In the “Tags”
column link it the “SR_ErrorCode” tag that was imported earlier.
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- Trends
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Alarms x|

+ A v kW] [>] Aemsuwedisn

Hame: [Enable [ Ack [ Reset [ Buffer | Trigger [ Tag | RemotedAck | AckMotfy [ Action | Description [Color_[AckBlink] Severty [ Events |
[+ [Pluto System Enor 18 O O  AamBuffer!  valuedlam13 SR_EroiCode Jrone none LoadPage  CAM bus eror, please checkwinng.  ___ | []  Goitical 76,7611
O P
Source; < Tag € pliss € System € Widget ¢ Recipe
| 2 search | T Fier by: [pata =] Protocol: [show all | I~ Show al tags =
Data S| Tvpe | Tag name: | Property Valug =
‘ABE Pluto;pratL = Driver
a Container :
Wodel; Pluta Safety PLC H
out_Bit17 boolean  Out_Eit17 Model Fluto Safety PLC
Out_Bit13 boolean  Cut_Bit1& - Prokocol ARG Pluto:prot1
Qut_BitaL boolean  Cut_Bit31 - Tag
Out_iwordz short Out_wordz oA
Out_Word3 short Cut_Words Aoe false
PO_Emergency_Stopi_CK boolean  PO_Emergency_Stopl_OK Camment Error code
PO_Emergency_Stopl TC_Fauk bookean  PO_Emergency_Stop1 TC_Fault -~ Data Type shart
PO_Encoder_Pos_L shart PO_Encoder_Pos_L Default value
PO_Encoder_Pos_2 short PO_Encoder_Pos_2 - Encod
PO_In_Service_Position_OK boolean  PO_In_Service _Position_OK. Encoding
PO_Safe_Encoder_Pos shart PO_Safe_Encodsr_Pos - Groups
PO_Service_Position boolean  PO_Service_Position L Max value
5M_Flash boolean  Ski_Flash
Min value
- PLC tag name ABB Pluto:prat 1:uid0:
- RJW RIW
- Rate 500
Scaling Hone
I Simulatar Variables x|

(* ReadOnly ¢ Readiirk= € Writs Orly

Scaling

Items used; 14/1000

Array index [

BBy te Indexing

Calor Palette

o= [ »

Tagtels |

Cutput Color

Figure

30

Add a description of the error so it's simple to understand what has happened. In this case
“CAN bus error, please check wiring”.

This is an example for adding an alarm for the CAN-bus error but adding an alarm for a two-
channel fault in the above emergency stop example is done in the same way.

Add a trigger in the “Trigger” column. In this example a value will simply be evaluated. If the
Pluto unit’'s system register is 18, there is a CAN-bus error. This can be changed to a range,
deviation, limit, and bit-masking. See the “Panel Builder 600 “help.

+ = AV Kl 5] [>| Aamsused/500

I Name

| Enahlel Ack | Feset |

B uffer | i rigqsr |

LIF'Iuto Systemn Ermor 18

O

O slamBuffer! |valuedlam:18 | S

N

F_Emor

X

deviationAlarm

Triggers Properties
lirmit&larm =l waluealarm
hittdaskalarm walue

|18

=l

Figure

31

Add an action in the “Action” column — “Load Page”. This will make a popup window appear on
the panel’s screen when a system error occurs in the Pluto. See the picture below. It's possible
to add one or several actions happening at the same time.
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Alarms x|

+ = AV K W] [»] Aamsuedl/500

Name [ Enable [ Ack [ Reset | Buffer [ Trigger | Tag [ Remotefck [ AckNotfy [ Action | Description
¥ |luto System Evr 18 [m] O  AemEuifer  vahedlam 18 SR_EnoiCode none none LoadPage .| C&M bus eror, please check

Action List + —A WV
Action |
&Pl & Action Properties
- Widget - =l LoadPage
Showiidget pagehlame | Alarmj =
- JavaSciipt
E- Mail
| SendEmail
= Page
LoadPage
PrewPane
Figure 32

Add a button to those pages where the operator should be able to read alarms. Do so by using
the “"Widget gallery” — “Buttons — Standard”. Drag and drop into place on the page. Mark it to
be able to change its properties. Change its “Label” to something suitable like “Alarm”. As
shown in the picture below.

ﬁ
2]
8
il

_ors [ T
| Bermanes - Bianitaid = e o =
a b ek rm ey
e [l
h k] B o} |-
I e
.l il Cain I e zus, 6] -
Cilsrk | Tiggeed S _\.w-.mj
Show Foma | peen
4 LE
= eruesied | s .
O -
B® (= |
Crifomed e ]
— — Erlata pod = |
Figure 33

To make the green button appear red when an alarm is active; link the “Fill Colour” property to
a system memory of the panel called “Triggered Alarms”. Change the colour depending on if
there is an active alarm or not, Tag value “1”, to red, or green if it's “0”. As shown in the picture
below.
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MAIpP» 20 2TLC172325M0201_A



& Button.fill B X

Source:  Tag (" Alia] + System@ © Widget ¢ Recipe

[,0- Search ]
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Nurmber of missed alarm ewents
Trigoered Acknowledged

Triggered Mot Acknowledged
Buzzer
Cammunicatian
Daylight Saving Time
Diewice
Dump Information
Keypad
Network
PLC
Prinking
Remote Client
Screen
Server
Time:

USE Drive
User Managemeant
Version

YT YWY S

YT TTYYw

=

(" Read Only (% Readfrike " ‘Wrike Only Array index |1 :I ‘T)l

- Sealing ‘

| Bit/Byte Indexing ‘

| - Color Palette

- A v | X e |

Tag Yalus Output Color

o |

Figure 34

Finally by using “Properties” on the button add “Events” — “OnMouseClick” — “Action” — “Page”
— “LoadPage”. Choose the “Alarm.jmx” page for the “pageName”. This will load the page when
the button is pressed. See the picture below.

= widget Gallery B X Properties 3%
[=/ Button : BtnStd1l
Buttons - Standard b Walue 0 +
a & e | Click Type momentary
Autorepeat Disabled
Hald Time {ms) |-1
Label Alarm +
£ Fil Color [ [0,255,0] +
DataLink Triggered Alarms: _SysProph -
Show Frame true
[ Events
E oOnMaouseclich 1 Action I:
ﬁ Action[0] | LoadPage(alarm. jms)
Action List + - A
#*LoadPage(alar Action |
@ @ Action Properties
b cwvel PLamera | 5 LoadPage
- RefreshEvent pagetlame alarm,jrmz ﬂ
- ContextMenu J
- ReplaceMedia
£ Mail
i+ SendEmail
=l Keyboard
- SendKey
SendK eywidget
- Showk eyPad
w KeyboardMacros
& Page
ge|
-~ HomePage
PrevPage
< NavtPana =l
Ok I Cancel
Figure 35
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5.3 Service of encoders — Boolean read and write, register read

During operation the absolute encoders’ position drift slightly over time. To reset them to a
known position zero, the machine’s moving part is run to a service position. This service
position is monitored by a safe proximity sensor, Eden. The position is thus ensured safely so
that the encoders can be zeroed.

This is done by the Pluto unit after receiving a “write” command from the HMI panel.
Add the “Ext01.fps” and “Encoder02.fps” libraries as described above.

The “Encoder02.fps” is available upon request from:
support.jokabsafety@se.abb.com

The data from the HMI in this example is received in the “External Comm block area 1", as
shown in the picture. Please notice the numbers inside the brackets. They're used when
mapping the receive data to the local variables in the Pluto unit by using blocks.

External Communication (Receive data) _ x|
External Comm Block 0 [Req 0-1, Signal 0-15] v Timeout —
IGatewa';.-' 0 L! IF‘au:kEI: 0 ;] IEI.4EIs
External Comm Block 1 [Req 2-3, Signal 16-31] v Timeout —
IM::u:II:uus ASCII -l | =] IZ.EIEIS
External Comm Block 2 TRea 4-5. Sianal 32-471 0 Timeants—

Figure 36

The “Ext01.fps” library contains a number of blocks to realize gateway and Modbus ASCII
communication. See Pluto Manager for an in-depth description of these blocks.

In the below picture part of the project is shown. It contains block needed to map the receive
data in the picture above to variables in the Pluto unit.

Preferences

i Proiact . .
= ‘}'I" '°’::D]_sect e metiea|  CNC_machine and Line - Pluto 0 HMI (Plc Code/Seq 3)
B Pluto 0 h
ED /6 Gitions 1 4| SequencestepO

Yariables 2 [ | e

Errtiaie 3 :l From HMI, preset Encoder 1.

2 "PostClear” ensures that the Q-output-pin is high only during one PLC cycle,

,qa TWBY Ext_Sig PO_From_HMI_Preset_Encoder 1

[angue Nonsafe Mo.17
N, o)
Emergency_Sta Yarho Q B
!A.":-— Pluto 1
PostClear
4 :l Position preset of Encoder 1.
Initiated by HMI panel,
Mote that the moving part of the machine must be in its Service position,
PO_From_HMI_Preset_Encoder_1 PO_Busy Encl_Preset PO_In_Service_Position_OK EncoderPreset PO_Preset_Encl Ok
MO.17 MO.19 MO.27 NonSafe MO 18
_| I I/I I I Preset ob9—< 2—
PO_Busy_Encl_Preset
Mo.19
Busy

Figure 37
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The Pluto project’'s PLC code is split up into different parts in this example by adding and
naming sequences. See the Pluto programming manual how to do this.

The block “Ext_Sig” maps a Boolean variable to a local memory bit. In this example this bit will
be used to initiate the write of a zero value to an absolute encoder addressed as 1.

The block “EncoderPreset” is the block that performs the preset of the absolute encoder’s
position. In this example it's initiated by a button in the panel, if the machine’s moving part is
detected to be in its safe service position.

Export the variables from the Pluto Manager project as described above. The resulting .csv-file
will contain the following lines, among others. Import the .csv-file in the Panel Builder 600 and
start using them as tags, see above.

1,PO_From_HMI_Preset_Encoder_1,INP,101257,boolean,
1,P0_In_Service_Position_OK,INP,101267,boolean,
1,P0O_Encoder_Pos_1,IREG,300102,short,
1,0ut_Bit17,0UTP,17,boolean,External Comm block 1 bit 1

In the Pluto project this corresponds in the same order as:

MO0.17

MO0.27

R0.2

Bit 17 in the receive area of the Pluto, see the picture above (External communication, inside the brackets).

In the panel’s project a page is created called “Service Encoders”. It contains buttons and
indicator lights, and register values being shown.

Encoder 1 1
Paosition
L

Position

Encoder 2 1
Eosition

Machine in A
Encoder Mean 7 E;enrice PDSil’iDn_l

Position o

Figure 38

Use the “Widget Gallery” — “Basic” and in the drop-down menu choose “Text/Numeric” to drag
and drop “Label” and “99999” to add text as information and, the decimal values intended to
work with.
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Add the orange indicator light as done in the “Emergency stop” example above. Link it to
“1,P0_In_Service_Position_OK,INP,101267,boolean,”, M0.27 in the Pluto unit. It will simply
indicate when it's ok to attempt to enter a new position for the encoders. The Pluto project will
block writes unless this condition is fulfilled, as can be seen above.

To link absolute encoder one’s position to a field, highlight the field and press the small “+”
marked by a red rectangle in the below picture, select the tag. Check that it's entered as “Read
only”. The property “Keypad” is also changed to “None”.

B field1.value 3] nx
Source: (e Tag (" Alias ¢ System ¢ MWidget ¢ Recipe &] & &
¢ e neldl H
‘ﬁ- Seatch | TFiIter by:IData L‘ Prutucu\:lshuw all ;l I show &l tags | ; i ‘ I I_l
= Walue -1 +
Data | Type | Tag name I Property Value IL Datalink PO_Encoder_Pos_1 :_TagMgrﬁ
ABB Pllutu:prutl Eontaned E Driver Number Format | &
bkl Mo safet/Ble  Mosl Pluto Safety PLC
Qut_Bit17 boolean Qut_Bit17 Keypad None
Cut_Fit18 boolean  Out_Bit1& * Pratocal ABE Pluto:protl
Out_Bit31 boolean  OUE_Fit31 Bl Tag Min 32168 ﬂ
Cut_Wordz shiort out_Wordz Lo Ak Max 32767
Out_Word3 short out_Word3 Active Falke ﬂ
PO_Emergency_Stopl_OK boolean  PO_Emergency_Stopl_OK E--Cnmment Events
PO_Emergency Stopl_TC_Fault boolean PO_Emergency_Stopl TC_Fault - Data Type shirt e
- Default value
PO_Encoder_Pos_2 short PO_Encoder_Pos_2 i di = Frame
PO_In_Service_Position_OK baolean PO_In_Service_Position_Ok Encoding
PO_Safe_Encoder_Pos short PO_Safe_Encoder_Pos - Groups General
P0_Service_Position boolean P0_Service_Position S Max value Position
SM_Flash boolean  SM_Flash Min value
SR_ErrorCode short SR._ErrorCode
= PLC tag name ABB Pluto:prat1:uid0:
L Rt
i Rate s00
i Sraling Ninne

Figure 39

In this example the property “Value” was changed from “99999” to “-1". Also, by using the
button highlighted by a purple rectangle a frame was added by changing the variable “Frame” —

“Show Frame” from false to true. “Keypad” is set to “None” to prevent input.

The blue button highlighted in the picture below is then used to write a command to zero the

two encoders’ position in the Pluto unit.

Action List - AW

#* TagaleBit(Praje

Properties o x
I=I Button : BtnSkd1
Action | Yol 2 ﬂ
Click Type momentary
& @I Action Properties Autarepeat Disabled
- LaunchApplication -] [= ToggleBit Hold Time (s} | -1
- LackScreen Taghame | Project:_Taghgr;Cut_Bit17;Tag ﬂ Label 2Zero Position ﬂ
=l Print A
3 . EitInch
- PrintGraphicRiepart ik Indes |IJ Fill Calar . [0, 0, 255] IJ
- EmptyPrirtQusue Show Frame true
PausePrinting J ) Events
R esumePrinting 3
abortPinting E onMouseclich 2 Actions I:

£l MultiLanguage
L. SetLanguage
B Tag

- DataTranster
- ToggleBit

- SetBit

- ResetBit

- \biitaT an

Action[0]
Action[1]

ToggleBit{Praject:_Taghgr:Out_ -

TogagleBit(Project: _TagMgr:Out_ -

OnioussHol

oniMausePre:

Figure 40

Cancel

]

oniouserel
CnDatallpdal

+ j+ i+ i+

This is done by working with the “Events” property of the button. By clicking on the “+” of the
“Events” — “OnMouseClick” four “Actions” are added. The actions are two “Tag” — “ToggleBit".
In this example only one encoder’s preset operations tag is shown but the same procedure is

used for both.
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MmpmD

24

2TLC172325M0201_A



AL ED D
Mpm

To perform a Boolean write to the Pluto; “ToggleBit” is used to toggle a bit in the Pluto unit used
to initiate the zeroing of the absolute encoder’s position.

Action List + — AW
el |
#" ToggleBnFroje E.IEI Action Prepatins
| Show essage _:J = Toggledit
Launchipplcahon Taghtame Project:_Taghor; Out_Bit17:Tag *
LockScmeen

~ Print Bt Endex

3 =] | From HMl, preset Encoder 1.
“Postiea” ercures that the Q-cutput-pin i bigh only during one FL
Ext_Sia PO_Frotm_HMI_Fresst_Encoder_1
MonSale .17
arhia o— < 3—
PostClear

Figure 41

In the “Ext_Sig” block the “PostClear” pin is connected and always true. This means that the

next PLC cycle the “Q” output is zeroed. In this example it ensures that the zeroing-operation
isn’t spammed.
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5.4 Production control — Register read and write

The panel will be used to set a number of units that the operator wish to produce. The Pluto will
count how many units is has produced, and when it reaches the number the operator has
entered it will stop production. The operator can see in the panel how many has been produced
so far. It is also possible to zero the number of units produced counter to start a new series.

How this is handled in the Pluto project is not shown here, only the communication between the
panel and the Pluto unit.

See the above example of Service of Encoders for how to add buttons, label and numeric
fields, and how to attach tags to them. It will use the same External communication area as
well.

The following exported variables are used.

1,P0O_Units_produced,IREG,300109,short,
1,0ut_Bit19,0UTP,19,boolean,External Comm block 1 bit 3
1,0ut_Word2,HREG,400002,short,External Comm block 1 reg 0

In the Pluto project this corresponds in the same order as:

R0.9 Attached to “Produced number of units” field in the below picture.

Bit 19 in the receive area of the Pluto, see the picture in the above example (External communication, inside the brackets).
Reg 2 in the receive area of the Pluto, see the picture in the above example (External communication, inside the brackets).

The new addition in this example is the “Wanted number of units” field. It has been enabled for
input and is connected to “Out_Word2”. Highlighted by the black squares in the picture below.

Pragertien o=
N1 =] = et e
FRIPEP Back || 5 vake o i
Datalink Out_Word2:_TagHigr -
Phenber Format | §
Eeypad LT
@ ber = - ;
Nanted num ¥
e
of units m = -
3 e + Events
o Test
T produced 7 Ij | Frame
Eumber of L.'I'll‘tj Sheow Frame | brue |
stroke Color | [ [0, 0,01 +
Straks Width| 1 P
FilColer | [ none +
# Ganeral
*| Position

Figure 42
Please remember to make the tag “Read/Write” (red rectangle) when attaching it.

E field1.value N

Source: % Tag " MBliss O System (" Widget (" Rerips

|2+ searcn | Fiter by: [Data = Protacal: [show al

Data i | Tag name

ABE Pluto:prokl .

* Model: Plufo Safety FLC Container
Out_Bit1& bodlean  Qut_Bitlg
Out_Bit17 bodlean  Qut_Bit17
Out_Bit15 boolean  Cut_Eit18
Out_Bit13 boolean  Cut_Git13
Out_Bit31 boglean  Qut_Eit31
Out_Waord3 shart Qut_Word3
P0_Emergency_Stapl_OK boolesn  PO_Emergency_Stopl _OK
PO_Emergency_Stopl_TC_Fault boclean  PO_Emergency_Stop1_TC_Fault
PO_Encoder_Pos_1 shart PO_Encoder_Pos_1
P0_Encoder_Pos_2 shark PO_Encoder_Pos_2
PO_1%6_Scaled shaort PO_TAB_Scaled
PO_IA7_Scaled short PO_IA7_Scaled
PO_In_Service_Position_OK ~ boolesn  PO_In_Service_Position_OK
PO_Mean_Value shart PO_Mean_balue
P0_Safe_Encoder_Pos short PO_Safe_Encoder_Pos
PO_Service_Position bodlean  PO_Service_Position
P_Units_produced shark PO_Units_produced
SM_Flash baclesn X 5M_Flash
SR_ErmorCode short X 5R_ErrorCode

£ ReadOnll  ReadWrite [~ Wirite Only  Jtems used: 2047000 Array index [n

Figure 43

RED
PED 26 2TLC172325M0201_A



AL D D
Mpm

The field is linked to “Out_Word2". It has a numeric keypad and a min and max value. The
number format (#) ensure only integers will be the result when entering a number.

In the below picture it is shown how the variables are linked in the Pluto project.

7 :I From HMI,

Used to zero the number of units produced.
"PostClear” ensures that the Q-output-pin is high only during one PLC cycle.
Ext_5ig
NonSafe

PO_From_HMI_Zero_Units_Produced_Counter
M0, 28

[ S S

PostClear

g :I From HMI,
Used elsewhere ko keep track of number of units produced.

Ext_Yal
MonSafe

—

PO_Durariy 1
M0.25

—

—PostClear value

PO_From_HMI_Murber_of _units
RO.G

Figure 44

Please note how the “PostClear” input is used differently between the Boolean signal (Ext_Sig)

and the register (Ext_Val).

In the Boolean it used to clear the Q-output the following PLC cycle so that it doesn’t spam the

zero units produced signal.

In the register it is left unconnected, this means the value will be kept until an update is sent or

if a time-out occurs. See the following example.
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5.5 Lock function of the Knox process lock — Boolean write & Time-out

There is a Knox process lock which will be controlled by the panel. It works like so that as long
an ON-signal is maintained it will be locked. If the locking signal goes to OFF it opens.
However, it's bi-stable, so during a power failure it will stay locked. See its manual for an in-
depth description.

Export the variables from the Pluto project and import it into the panel project as described
above.

As in the earlier examples “Comm Block Area 1” will be used for the panel communication.

External Communication (Receive data) i |
External Comm Block O [Req 0-1, Signal 0-15] —v Timeout
IGateway [ j |Packet 0 j lD.4Ds
External Cornmn Block 1 [Req 2-3, Signal 16-31] v Timeout
|Medbus Ascit =l =] jz.00s

Figure 45

Create a button and link “Out_Bit16” to it. Do so by drag and drop it into place from the “Widget
Gallery”. Then highlight it and use “Properties”. Click the small “+” on the “Value” property and
choose “Out_Bit16.

Properties o x
& & &
= Button: BtnStd5
=l value o K

1 _ rl Autarepeat Disabled
| Hold Time (ms) | -1
o ST e
Fil Color M [0, 147,01

Show Frame true

El Everts

i+l+

OnitouseClic
OnMouseHaol

OnMousePre:

OnMouseRel
OnDatallpda

Figure 46

Then change “Click Type” to “maintained”. This means the button is shown as
pressed/activated until pressed again.

2 —| | From HML
Controls the process lock,

Ext_Sig PO_From_HMWI_Process_Lock
MonSafe M0.16

e o >

—|PastClear

Figure 47

In the Pluto project the “Ext_Sig” block will map to a local memory that is then used to control
the Knox process lock elsewhere in the PLC program.

If the signal is somehow interrupted, for example either by zeroing it by using the “PostClear”
input of the block shown in the picture above, or by a time-out described above, the button will
be returned to its non-pressed state. The panel will detect the change-of-state. This only works
if they are in the same “External Comm Block...” area.
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By ticking the time-out box, and setting a time in the “External Comm block”, it's possible to
zero the receive data if no new data arrives within the time set.

External Comm Block 1 [Reg 2-3, Signal 16-31]
e | —

Figure 48

To realize this function a system memory in the Pluto unit is used, called SM_Flash. See the
picture below where it's located in the Pluto unit.

= : 'J”'”':""?' ) [E] Exported wariable. Yariable is visible to other Plutos on the bus via extra teleg
=-Bg  Project CNC_maching a :
HE Pluta 0 Safety Inputs I Safety Cukputs I MonSafety Outputs | Global Memaries | Memarigs I Reqgisters I Double Re
% 110 ti':'ns Status |Yariable Symbaolic Name Description
- ariables G C————
4% Encoders SMD.2  [sm_Flash Flash 0.45/0.65 (onjoff)
4+ Gateway I i i & ol i

Figure 49

Export variables from the Pluto project as described above. Since export of system memories
isn’t supported; manually add the following line to the resulting .csv-file.

1,SM_Flash,INP,101042 boolean,Flash 0.4s/0.6s (on/off)
Import the .csv-file and add the tag to the panel’s project as described above.

Since the default update rate is too slow to read the “SM_Flash” bit reliably the poll-rate must
be changed from the default 500 ms to 100 ms. Compare the rates of the system register
“SM_ErrorCode” and “SM_Flash” shown by the purple rectangle in the picture below. Change
the rate by pressing the button marked by the red rectangle and enter 100 for “SM_Flash”.

- Tags x]

ABE Pluto:prot! :uid:5M_Flash ABE Pluto:prat]  {Show Advanced Columns Flash 0.4s/0.65 (on/off] | 100 RAW falze “ariables None
ABB Pluto:prat:uid®:SA_EnaCode ABB Plutecprotl 1 IREG 300017 short Eror code 500 R false  Variables MNone

= AV K By W >] [>|]288 Putapon @
Narne | PLC Tag Name | Group | Driver Address |_Encoding | Comment | Rate f_Raw | Acti.| Simulator [ Scaling]
Sh_Flash

3

Figure 50

Open the “Data transfers” tab that is found in the “ProjectView” of the panel’s project. Map the
“SM_Flash” to “Out_Bit31” in this example as shown in the below picture.

ST Trrr—
©  Data transfer x

= o= A v )] [( P~ szarch ? Filter by: |Tag & 'I
wea | TAGE |  Diection | Updstemethod |  Tigger | towmmt | Hohlmt | on Startup
d SH1_Flash Out_Bita1 s Onuodate 0 0 O
Figure 51

This will simply mirror the status of the “SM_Flash” back to the Pluto in a “keep-alive” function.
If the cable between the Pluto and the panel is disconnected, the Pluto unit’s reception area will
be zeroed. Please note that bit 31 of the “External Comm Block 1” here is spent, it can’'t be
used for anything else, but it doesn’t need to be mapped to a variable in the Pluto unit.
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5.6 Analogue decimal value shown in panel — Register read and scaling

In the machine a temperature is monitored by two analogue sensors and evaluated by the Pluto
unit. This temperature will be shown on a page in the panel. Similar to the two absolute encoder
example above the two analogue sensors values will be shown, and a safe mean value of
them. What's different in this example is that a decimal value will be presented according to
how the value is scaled by the Pluto unit.

Below is a picture of the Pluto PLC code shown as being monitored online. The two sensors
are each evaluated by a block which perform scaling of the input signal. The last network takes
the two sensors scaled values and calculates a mean of them safely. See Pluto Manager for an
in-depth explanation of the blocks.

Please note that the “ReadCurrent” blocks does read values down to zero. This is because
some sensors produce a current below 4 mA but above 0 mA when in a fault state.

CNC_machine and Line - Pluto 0 Analogue {Plc CodefSeq 2)

=
z =
ReadCurrent PO_IAG_CK
153 M0.13
[ e R
PO_IAG_Current_Raw
RO.4
PO_IA6_Scaled
RO.5
Scaledyalue
34
ReadCurrent PO_IAT_OF
153 M. 14
E e o —
PO_IA7 _Current_Raw
RO.6
PO_IA7_Scaled
RO.7
Scaledvalue
=
PO_IA6_Scaled valueCampl PO_analagoue_OkK
RO.S 153 M0.15
PO_IA7_Scaled P0_IMean_Value
RO.7 RO.11
Figure 52

Export the variables from the Pluto project as described above. Import the resulting .csv-file as
described above.
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The following tags will be used in this example:

1,PO_IA6_ Scaled,IREG,300105,short,
1,P0O_IA7 Scaled,IREG,300107,short,
1,PO_Mean_ Value,IREG,300111,short,

A new page is created called “Analogue”. Drag and drop from the “Widget Gallery” — “Basic” —
“Text/numeric” three labels and three fields, as shown in the picture below.

Fyan
FRIPEP

I Temperatura 7
sensor 1

I Temperature 7
sensor 2

TMean of sensor’!
L wvalues S|

Result of what one of the fields will
look like:

Mean of sensor
e

Figure 53

Link the fields with the tags above. Each numeric field is the highlighted and its properties are
changed. The properties in the below picture are shown for the highlighted field in the picture

above.

Properties

&1 &1 &

= Field : field1

= Value

-1 +

DataLink.

PO_IAG_Scaled: _TagMar

Mumber Farmat

LR

Kevpad

None

=l Ewents

CnDatalpda

Figure 54

To show the value as a decimal value instead of the 0 to 2000 scaling by range is used when
the “DataLink” property is added by pressing the small “+” symbol. See the below picture for the

popup input window.

= @Eroups
PO_IA7_Scaled shart PO_IA7 Scaled b Maz value
PO_In_Service_Position_OK boolean PO_In_Service_Position_COK Mi, val
PO_Mean_Value shart PO_Mean_Yalue in wals
PO_Safe_Encoder_Pos shart P0_Safe_Encoder_Pos PLC tag name ABB Pluto:prot1:uid0: ..
PO_Service_Position bonlean PO_Service_Position R R
SM_Flash bonlean SM_Flash Rate S0
SR._ErrarCode shart SR_ErrorCade
Sicaling Mone
N Simulatar Variables =l
(" Read Only + Readfwrite © ‘Write Only ftems ueed: TE/T000 Array index |0 ﬂ ﬂ'l
= Scaling |
By Formula {* By Range
= Input Qukput
1,00 || | p i
% Walue + ID,DD 3: ‘Tl Min: |0 Min: In
1,00 - (r‘-l Maee: | 2000 Mae: |20
Figure 55
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