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About this manual
This manual is divided in two parts; part 1 describing how to use the programming tool Pluto
Manager and part 2 describing the language rules.

Part 1 begins with the chapter “Making your first program” which leads you through the creation of
a simple example. For first time users this can be a good way to get started.

The programming language is related to the programming standard IEC 61131-3. The
programming can also be done in text form with a standard text editor. Before downloading to the
system the code must be compiled to hex-format. Download of the hex-file to a PLUTO-unit and
monitoring is possible by either Pluto Manager or a standard terminal program as Hyper Terminal.
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Part 1
Pluto Manager

1 Safety note

Note that logic faults, like for example an emergency stop that controls the wrong output, cannot be
detected by this software tool. Programs must therefore be reviewed and the safety applications
carefully tested before being used in applications.

2 Cyber security disclaimer

It is your sole responsibility to provide and continuously ensure a secure connection between the
product and your network or any other network (as the case may be). You shall establish and
maintain any appropriate measures (such as but not limited to the installation of firewalls,
application of authentication measures, encryption of data, installation of anti-virus programs, etc)
to protect the product, the network, its system and the interface against any kind of security
breaches, unauthorized access, interference, intrusion, leakage and/or theft of data or information.
ABB Ltd and its affiliates are not liable for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or
information.

For more information/contact regarding ABB cyber security see:
http://www.abb.com/cybersecurity

3 Supported Windows versions
Officially supported: Windows 7, Windows 10. It is highly recommended to use one of these.

Other Windows versions:

Windows 8 and 8.1 should work, but are not fully tested.

Windows Server 2008 R2, Windows Server 2012, Windows Server 2012 R2, Windows Server
2016 and Windows Server 2019 probably work, but are not tested. Windows Vista may work,
but is not recommended. Not all cyber security attack counter measures will be performed by
Pluto Manager running Vista. Earlier Windows versions will not run.

AL HD HD
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http://www.abb.com/cybersecurity

4 Installation

Installation of Pluto Manager is performed by executing the self extracting EXE-file
(InstallPlutoManager... .exe) without any parameters. This leads the user through the installation
allowing the user to select the appropriate location.

To run the program a registration code is required. However it is possible to use it without code in
DEMO mode where compilation and online functions are disabled.

Pluto Manager

Plutc Manager registration code

Enter regiztration code - can be requested from ABB zalesdsuppart

x Cancel |

J Start program in DEMO mode

Register Key AL BB 0P
FR.arap
x I:arl':E—'l Power and productivity

program.

To run in full version, the program requires a registration code. The code can be entered at start of the

6 2TLC172002M0219_A




5 Making your first program

The quickest way to introduce yourself to the Pluto Manager is to write an application. This tutorial

guides you through the creation of a Pluto program.

5.1 Creating a new project

After opening Pluto Manager a new project can be
created by choosing “New” / “Project” under the “File”
menu. If an existing program is to be loaded, select
“Open”.

=

B
=

Mew

Open

Save

Save As

Save All

Password protect..,
Encrypt file

Close project

Edit project with text editor
Print...
Preferences...

1 Numberl
2 Mumber2
3 Number3

4 Moname

Exit

Help

D Project
(1 Library

rojects
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5.2 Name and description
An initial page with fields for “Project Name” and “Project Description” is shown.
“Project Name” is later downloaded to the Pluto units and when going online it is checked.

<FILENAME> is default and will be substituted with the program file name.
“Project Description” is just for making your own notes.

[ o Mg Mo

B rile Search Tools Window Help

= H & 4 o E= N T AN
Open 5ave Print Comp. 1 Online tart Bus S5t AS- 5t S5tBus
4" Preferences

B Projects Noname ()

LN - Project Moname,
Code page = Unicode

Project Name
<FILEMAME =Project number 3 for education

Project Description

This is a program for the example in the Programming manual

Function Libraries

Ic:ﬁJncDG.fps> Change...

Baudrate Pluto CAN bus
|Defau|t {400 kbitfs) ;] v Incude source code in compiled file

Advanced Settings I

53 Include source file

If the check box "Include source code in compiled file” is checked, the PLC source code will be
included in the file downloaded to Pluto. The advantage with this is that the source file is always
accessible if the PLC program is uploaded from Pluto. The disadvantages are that the file size will
be increased (if the program already is large this may be a problem), and that anybody with access
to a PC and the password will be able to alter the PLC program.

A\ HD D
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5.4 Saving

At this stage it can be a good idea to save for the first time. The toolbar provides quick mouse

access to save. When the project is not saved before, Pluto Manager displays the Save As dialog
box. “Save” and “Save As” can also be found under the File menu. The source file is automatically
saved with file extension .sps if nothing else is specified.

o N
B savehs @
Save in: J ) PlutoPrograms LJ & I'ff‘ "
L Marne Date modified Type Size
. B
e |¥| Projectl.sps 2016-08-23 15:05 SPS File 1KB
Recent Places : 3
7| Project?.sps 2016-08-23 15:05 SP5 File 1KB
Desktop
=
Libraries
A
Computer
| | J!I.
a
Network
File name: Project3] _.1] Save |
Save as type: ISEIfET}" PLC Source (" sps) .1] Earicd
Encading: |Unicode L]
%

5.5 Selection of function block library

The Pluto system offers the possibility for using pre-programmed function blocks/macros for
different safety functions and safety devices. These function blocks are stored in separate library
files. Standard libraries are included in Pluto Manager but it is also possible to make user specific

libraries.

Select “Function library”,
“Change”, and then “Add
standard Library”. A list with
available libraries is shown.

-

Include Function Definition Files

=

~lnclude Files

<tunclb tpss

Add User Library... ] Add Standard Librar_l.J...] \ ] ]

W Ok | x Cancel

Function Libraries

<func0f fpe:

Change...

2TLC172002M0219_A



By “Add standard Library” Pluto Manager looks for the files at “..\PlutoManager\Library” where they
normally are stored by the installation program. If “Add User Library” is selected, Pluto Manager
looks for the files in the directory where the project files are stored.

A\ 1D D
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5.6 Hardware setup

Next step is setting up the project according to the installed hardware.
Go to the tree menu to the left and make a right mouse click on the project name. Select “New
Pluto” when the new dialog is opened.

(B Pluto Manager - [Project3| N L

B File Search Tools Window Help

== & & 4 R TT RPN

Open Save Print Comp. Down Online Start Bug St AS5-i 5t

Preferences [

=@ Proiects | Proiect3 (CAProgram Files\PlutoManager\P

E Save Project
Close Project er 3 for educatian

Merge Project

Merge Project (ignore conflicts)
Mew Visualization arnple i the Programming banoal

Import Variable Mames to Project

Export Variable Mames from Project
1 1

A dialog box for entering Pluto type and station number appears. The station number can be
anything between 0...31.

- A

Guide Mew Pluto

Pluto
Select station number and Pluto model

Pluto number

|Pluta 0 Bd

Pluto model
| : A20 Family

DOUBLE Farnily
A2 BA2 AS- Farnily

[~ In ancther project

Global variables can be defined, but no PLC program for this Pluto

e Finizh XK Cancel |

AL D B
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5.6.1

Instruction set 2 / instruction set 3

When Pluto type is selected the question about “instruction set 2” or “instruction set 3” appears.
“Instruction set 3" is only compatible with Pluto OS version 3.0 or higher, and implies a number of
new instructions such as Off delayed timer, multiplication and division between registers and
constants, double registers (32 bits), “Not positive edge” and “Not negative edge” detection,
possibility to address individual register bits and extended address range. All of this is described in
Part 2 of this manual.

-

) Guide New Pluta

Instruction set
Select an alternative

{* Pluto 0 has instruction zet 2

Older format without the newest instructions. Works on all Plutos.

" Pluto 0 has instruction zet 3

Mewer format with all instructions.

Pluto with OS (firmware) 3.0+ needed. All other Plutos in the project must have 05 2.50+.

When the station number, Pluto type and “instruction set 2” / “instruction set 3” has been selected
the tree is expanded with a Pluto unit symbol and on a level below “I/O options”, “Variables” and

“PLC Code” each representing a window.

=R, Frojects

=Bz Project Project3
Eie Fluta 0
“[ 140 Options

B Vaniables

iodp  Plc Code

12
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5.7 Configuration of I/O

Since the 1/0Os can be used in different ways, a configuration must be performed. This configuration

must reflect the hardware design.

The “I/O Option” window, lists the terminals 10...17 and 1Q10...1Q17. The safety outputs QO0...Q3
are not listed since they can only be used in one way.

S8 Projects Failsafe inputs
E]"_! Prni;ulzL:tErgiectS Signal  Type of signal Shape/Level Options
D 'r:'.’i'-{'EI""t'Trﬁlﬁ:- 10.0 ||_|r-|,jefinE.j j | J [l
A ohEe | m R o] [ S e ¢
10.2 |Undefined ~ »| | B [ af
10.3 |Undefined  +| | B [ )
10.4 |Undefined  +| | B [ )
10.5 |Undefined  +| | B [ )
10.6 |Undefined  +| | B [ )
10.7 |Undefined  +| | B [ )
Failsafe inputs / Non failsafe outputs
Gignal Type of zignal Shape/Level Options
10010 findefined | | B [ af
Q011 fundefined  +| | B [ af
10012 findefined | | B [ af
10013 fundefined | | B [ e
10014 findefined | | B [ e
Q015 findefined | | B [ e
10016 findefined | | B [ e
10017 fundefined | | B [ e
The preferred setting is . .
selected via drop down lists. Failsafe inputs
Signal  Type of signal ShapefLevel Options
10.0 | Input LJ | Ctatic LJ ™ [ Mo Fil
101 [Undefired <] N W
102 [Undefired <] W W
0.3 [Undefined ] | 1 W

5.7.1 No Filt

If the checkbox “No_Filt” is crossed the response time is decreased by 5 ms, but the disturbance
immunity will be affected negatively.

AL 1D HD
rfmwpmw
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5.7.2 Disabling of test pulses

The test pulses for the outputs Q2 and Q3 (described in Pluto Hardware Manual) can sometimes
lead to problems together with some connected equipment. For instance can connection of some
modern contactors with high capacitance cause Er40 in Pluto.

For this reason Pluto A20 v2, B20 v2, S20 v2 and Pluto D20 offers a possibility to disable these
test pulses. However, if they are disabled Pluto will not be able to detect a short circuit between Q2
and Q3 or between Q2/Q3 of another Pluto unit.

! File Search Tools Windo

c S 8 %2 Failsafe outputs
Open Save Print Comp.Down Online Signal Options
EI i:zif:rj:ces 0.2 v Mo _Test Pulse
=-By  Project D20_Example Q0.3 [ Mo _Test Pulse
EE Pluto 0
Yariables
“.d4 PlcCode

In Pluto Manager, on the 1/0O Options page, the test pulses for Q2/Q3 can be disabled.

A\ 1D D
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5.8 Example of setup of I/O-options

The pictures below show first an example of wiring, and then the corresponding configuration in the

“I/O Option” window.

+24V
ov
: Y F=T = TN
| 4 B,
- T - e | ) M Ty |
Y _‘l_vy-' Spot Lightbeam system s
&
% B
< | o
"~
1912 113 10 1 Q14
|o::1
Q2 Q12
-=---
=Y|A2 | -} A2
K K
(F)a (+)n
ov :
Contactor A Contactor B
2002-06~07 11:5 Anl_ex3.dwg
Note: The configuration of /O is_ Failsafe inputs
dependent on the hardware design. The
correct use of inputs, OUtpUtS, dynamic Signal Type of zignal Shape/fLevel Options
signals etc. which is safety related, is 10.0 | Input | |static =] 0 [ Mo Fil
normally t'h'e hardware designer’'s 0.1 [nput v [APuse  ~| W MNonlnv [ NoFit
responsibility. 10.2 |Input ﬂ |.f-\_F'uIse ﬂ W Mor_lre [~ MNo_Filt
10.3 |Undefined | | = E [
10.4 |Undefined = | | = 5]
10.5 |Undefined ~ =| | = I}
10.6 |Undefired = | | = ]
0.7 |Undefined | | = S 5]
Failsafe inputs { Non failsafe outputs
Signal Type of zignal Shape/fLevel Options
100.10 | Output ﬂ |.t'-\_F'ulse ﬂ [ [
10011 findefied  w| | = 5
190.12 |Input j |A_Pu|ge j [~ Mon_lmv [~ Mo Filt
18013 [input | [APdse <] [ Mondnv [T Ne Fit
100.14 |Light buttar ﬂ |.t'-\_F'uIse ﬂ [ 5]
18035 findefined  w| | = I}
10.16  fUndefired «| | ~| |5
100.97  [Undefined = | | | [

15
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5.9 Naming of variables

Open the window “Variables” by a left mouse click on the corresponding symbol in the tree in the
left field. All variables, inputs, outputs, memories, registers etc., can be given a name which further
on, when programming the ladder logic, can be used instead of the real I/O name. The naming can
be left out or can be done afterwards. (Allowed characters for symbolic names, see 13.1.1
Symbolic name.)

In the field “Description” an explanation of the variable can be made.

_ g:g::z:ces Wariable attributes:  [G]  Global variable. Thesze variables are vizible to other Plutos on the bus.
B Praject Project3 Safety Inputs | Safety Dutputs ] MonSafety Outputs | Global Memories ] Memorniesz ] Reqisters | Double Registers l Spstern Memories | System F
HE PME’S - Status |Variable Symbolic Name |Descriplion
% mﬁiﬁgns 10.0 [G] | MuteSensorl Senzar far initiation of muting. MuteSenzorl and MuteSensor? iz a dual channel
b4k PloCods 101 [G] |MuteSensar2 Senzar for initiation of muting, MuteSenzorl and MuteSensor? iz a dual channel
10.2 [G] | Conttd oritar ML contacts of contactors for monitaring
0.3 [G]
10.4 [G]
105 [G]
10,6 [G]
10,7 [G]
10,10 [G]
10.11  [G]
1012  [G] |EStopButton Emergency stop buttons
10,13 [G] |LightBeamSensor Light beam sensor. Jokab Safety type Spot
10.14 [G] |ReszetButton EF‘ush button for rezet of light beam
10.15  [G] .
10.16 [G]
10,17 [G]

Names and descriptions for inputs in Pluto O.

i Ere_fen?nces “ariable attributes:  [G]  Global variable. These variables are wizible to ather Plutos on the bus.
= rojects
B Project Project3 Safety Inputs  Safety Outputs | WonS afety Outputs | Global Memnrie&] Memaoriez | Regizters | Double Registers
E—'"E Pluto 0 ) Status |Variable |[Symbolic Mame |Dest:liption
[ 1/0 Optons
B [ Q00 (8]
idt Pl Code Q01 [G]
Q0.2 [G]|Contactor_a Safety output controlling contactor
Q0.3 [G]|Contactor B S afety output contralling contactod

Names and description for outputs in Pluto O.

A\ D D
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5.10 Programming the ladder logic

Open the window “PLC Code” by a left mouse click on the corresponding symbol in the tree in the
left field. With a right mouse click a new network (rung) can be opened. A new network is always
inserted after the network which the cursor is pointing at. A dialog box with three options is shown,

of which one is “New Network”.

= H & 4 - B

=

Lt
Expand Collapse

Open Save Print Comp. D own Online Buz St AS-i St
~F&"  Preferences
B Poects Project3 - Pluto 0 Plc Code
BBy  Project Project3
E! Pluto 0
[  I/0 Options =]

% Waria

Mew Metwork L4
Copy Network(s)
Paste Metwork(s)

By pointing on “New Network” a new
menu is expanded. The menu has two
parts divided by a delimiter. Above the
delimiter basic ladder functions are
listed, and below the delimiter available
function blocks can be accessed by
clicking on “Function...”

By clicking on “Function...” the menu
below is shown, where available function
blocks can be selected from the menu to
the left. The block functions are
described in a separate document.

Mew Metwark

Copy Metwork(s)
Paste MNetwaork(s)

Emply Mebwork,

Biasic network

Set

Reset

Toggle

Arithmetic Assignment
Arithretic Relation (Compare)
Jurnp

Sequence step

Zonfig Dpkion

Function. ..

B Function Guide

==

B funco5.fos] -
TC15 [
T Standard library
TCIRTI 2007-10-22 [PM1.29)
TC15IM
Start
StartT
ResetT
HTZ2
HT2
PreReset]
PreReset2
Mutel
Mute1bT
Mute2
SDMutel
Twohand1
Upcount
D ownicount
MuteLarnp_016
MuteLarmp_017
MuteLarp'w’_Q16
Mutel ampis_ Q17
) OffDelay
LightCurtain
LightCurtain2
) tultiphy
L1y Divide
ModeSelectf =

153 These functions require instruction zet 3

£ These functionz can be combined with Jump instructions in same sequence step

x Cancel ‘

AL 1D HD
rMmmpm

17

2TLC172002M0219_A




In this example we need a muting function and have found that the block “Mute2” is suitable. A left
mouse click on “Mute2” followed by clicking “Ok” in the menu generates a ladder network showing

the “Mute?2” block.

The highlighting of the network means editing mode. Each network has to be edited separately.

~EH"  Preferences
=B Frojects - &
B PP Project2 - Pluto 0 Plc Code
EN Pluta 0
&D 10 Dpticns 1
LR Mariables -
Ldr (R
777 Mutez 77
= | ] af—< =
o
=1 | In2
———{DekaTime
———{MuteTime

e
= | Test
e
——| I Restart

The ladder components which are marked “???” |

must now be defined or in some cases deleted. By a 777

right mouse click on a component the menu to the

right is shown. Except for the contact symbols (which |

are decribed later) there are three options. 3 (W NatmalyOpen dotact

“Component Properties” leads to the next dialog box,
“Disconnect Component” disconnects the component
from the red connection lines, and “Delete
component” deletes the component.

| HF'|' Positive edge
b MNegative edge
(4P} Mot Positive ed

e

{4} Mermally Closed contact

{4k Not Negative edge

Component Properties ...

Disconnect Component

Copy Component

75 Delete Component

ge
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The property box for a contact - : 1
symbol gives the choice for Properties
normally open, normally closed,
1 H = T u
positive or negative edge pulse ype e
function. There are two ways of {1F & no o
entering a variable name, either € Redister bit
giving the “Real variable name”, i+ © NC
e.g. 10.0, 10.1, MO.3.., or by Symbalic % ariable Mamne
opening of the list under TPh P Edoe 77 =
“Symbolic Variable Name”.
y 'INI' " N_Edge Real Wanable Mame
Mew Yarable ...
Yoo | MNewvaitle. |
 MatM_Ed
L HBRRERS X Cancel I
" "
In the list under “Symbolic i ;
; " ; Properties
Variable Name” all variables
which have been given a name ’
can be found. i * Boolean varable
i} HOD
" Reqgizter bit
4#F ¢ NC
Symbalic W arable M ame
JFF © F_Edge _Lj
Conthd onitar G
'|NI- (" N_Edge Contactor_s
Contactor_B
JFF © MotP_Edgs EStopButton
LiihtBeamS ensar |= i
-|N|- (" NotM_Edge MuteSenszor2 |
ResetButton i
Sh_1Hz
\ Sk_10Hz —
Sk_Button
Std_Ditto
Sk_DivByZer
Sk_DoubleFlazh
SM_FastFlazh
SM_Flazh
Sk Owerflow
Sh_Plutal_Present
Sk_Plutal_Present
Sh_PlutoZ_Present 5

AL D B
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Confirm with a click on “OK”.

-

Properties
{+ Boolean varable
{F& KO
" Reqgister bit
i7F © NC
Symbaolic Variable Mame
4FF P _Edge L]
'|N|' " N_Edge Feal VYariable Mame
0.0 Mew Yariable .
47k © MotP _Edge ! it
{7 Mot M_Ed
L Rl J Ok x Cancel ]

20

2TLC172002M0219_A




After selection, the component is labelled with both symbolic and real variable name.

2 = |l
MuteSenszon b ute?
0.0
| | In1 3
e
|| Inz
e
o Test
e
I I Restart

e

-:)__

The timer values can be changed in the same way, but a different dialog box is shown where the
timer value can be either specified as a constant or as the value from a register. “s” is used as the

decimal point.

Properties

— Time specifier -

{* Constant

" Begister

[time in 100:th of a
gecond]

Timer Preload Yalue

JE_SDD

Symbaolic Reqister Mame

Feal Reqizter Mame

!

W Ok

21

2TLC172002M0219_A



The output from a function block can be connected directly to a physical output (Q), a memory (M
or GM) or to an input in another block, in this case a memory (MO0.0).

By a double click on
the ladder component
we get a dialog box
with different output
functions.

fduke2

-

4 Properties

B

Type
£ % & Coil

{5¥  SetLatch
{F¥ ¢ ResetLatch

{T¥ " Toggle Latch

L¥ © Jump

* Boolean varable

™ Reqister bit

Syrnbalic Variable Mame

|Muting.f-\cti\-'e LJ

Real Wariable MName

0.0 Mew Yarable ...
o Ok X Cancel ‘

e

To avoid mistakes the memories should be given a name directly by use. This can be done by
opening the window “Variables” during the editing of a ladder network (except when a dialog box is

shown).
L:| E;E{:;T:CES “ariable attributes: [G]  Global variable. These wariables are visible to ather Plutos on the bus.
i E| Project Project3 Safetylnputs] Safety Elutputs] o5 afety Outputs | Global Memonies  Memories ] Registers | Double
E! Phato 0 ) Status |Variable Symbolic Name |Descriptiun

~[  I/0 Options

'\ ariables M0.0 Mutingdctive

idt  Plo Code MO
M0.2
M0.3
M0.4
M0.5

The input for Test on the “Mute2” function block shall not have any input condition in this example.
The component is therefore deleted.

i
A : Test
ResetButl q I Nermaly Open contact
1014 1} Normally Closed contact
— }‘lF'l' Positive edge -

P4k MNegative edge

17k not Positive edge

P4k Mot Negative edge
Compeonent Properties ...

Disconnect Component

Copy Component

b8l Delete Component

22
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5.11 Adding comments and finalising the network

At the top of a network there is a field for comments. Everything that is typed on the keyboard
during edit mode is written into this field.

When the editing of the network is completed it can be closed for editing by a left mouse click on

“Update”.

Alternative ways are:

- to press “F3” key or

- to press “Esc” followed by answering “Yes” in a dialog box.

If “Undo” is pressed, everything in the edited network is restored as it was before it was entered.
Instead of “Undo”, F2 can be used.

= & T 8] W

Open Save Bus 5t 454 5t Und& Update Expand Collapse % 1t 44 <5 E

i Preferences .

= Projects =

% o A Project3 - Pluto O Rlc Cod
EE Pluta 0
[ 140 Options e
By Wariables
12 —| | Muting function
The bwo sensors must be activated within 1 second [Delta Time].
The muting iz then active during 10.0 seconds (Mute Time)
MuteSenzarl bl ate? Futingdctive
na k0.0
= | In1 ofp—< >+
MuteSensord
0.1
= | In2
[1:00 ———DeltaTime
(1000 ———{MuteTime
Test

ResetButton
0,14
——| I Restart

23
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5.12 Next network
In the next network we shall put together

our safety functions and set a safety
output. Just for practice we select a
“Basic network” instead of a function

block this time.

Make a right click somewhere in the first

network. Select “New network” and

“Basic network”.

The result is that we get a network with one ladder NO contact and an output.

[ NewNetwork |
Cut Metwork(s)
Copy Network(s)
Paste Metwork(s)
Delete Metwork

Empty Metwork

Arithmetic Assignment
Arithmetic Relation (Compare)

Sequence step

Config Option

3 = |l

e

e

o
ot
|
I

After deletion of the output and changing the properties for first ladder contact to

“LightBeamSensor”, we start to put in new ladder functions by selecting from the toolbar. Make a
left mouse click on the symbol for NO contact. The cursor then takes the form of the NO contact.
Place the contact where you want to have it in the network, fix it with a left mouse click, and fill in

the properties.

= H & 4 [T 2. v =
Open Save Frnt Cor Buz St A5-i5t Undo Fedo Update Expand Collapse & 'II' 4 < E-
~E&"  Preferences *
E"E‘Pm';ﬁw —_— Project3 - Pluto 0 Plc Code
E|! Pluta 0
[ 140 Options =
% Variables : — |_
I 72— | Mutina functinn
10.14
—| I Fiestart
1 3 :]
LightBeamSensor
1013
__| l__
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In this network we need a function block called “ResetT”. This is a block with one safety input
which can handle monitoring of a Reset push button with an indicator. By clicking on the F symbol,
the list with available function blocks is shown from where “ResetT” can be selected and inserted in
the network.

L =
Bus 5t AS- St i Fede ste Expand Collapse
-
! Function Guide - el
El- func05_fps -
1E1a ResetT ) ) ] )
T TCT Single-channel function with reset and test input
TCIRTI o ) )
—ln U -In1 iz pnmary input to which the output of zafety
TC15IM ;
5 blocks or memories can be connected.
tart - Test iz an input condition which must be true at
StartT far monitaring of extermal components. Test mu
S esetT e .. the function block can not be intiated by Te
HTZ - Reset iz a monitored rezet input which must be
HT3 ather inputs in order to switch on the output of t
- IndRezet iz an output for indication which is on
FreRezet] off and In1 and Test iz off, and flashes when th
FreRezet? — Test activation with Start.
utel

Continue selection of the other components needed in the same way. Function blocks can be
found under the symbol F, Timers under “T” and arithmetic functions under “A”.

I
3 4!
LightE aemS enzor
1013
__| I__
Mutings.ctive EStopButtan Fesat] Contachor_a&
MO0 012 (0.2
- - in al- < >E
ResetButton IndReset
014 [014
+—~ - Reset IndResetf— - =
Conthdonitor
nz —— Test
__| l__
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5.13 Connecting the components

When the arrow symbol in the toolbar is highlighted it is possible to draw, delete and change lines
between the components. In this mode it is also possible to drag components around. The
operations “Draw a line”, “Change a line”, “Change component properties”, “Change components”
and “Moving components” are described in detail in chapter 14.1 “Edit mode”.

= BEE A Voo =
Opan Bus 5t 455t Undo Update Expand Collapse B AF 4+ <> I+
" Preferences 0.0 e MO0
EE Projects i
=-Bzy  Project Projectd T Im o < 2—
= Pl MuteSensor2
1014
— Restart
1 3 j

LightBeams ensor

1013

Mutingactive \ EStapButton ResetT Contactor_g&

0.0 1012 Qo2

|} | = —In1 o = =

ResetButton IndReset

0,14 Q014

— - ——Reset IndResetf— T

Conthdanitar

0.2

-—| I—- -—Test

When all components are inserted and connected, press the “Update” button or F3.

Note that the function block output “IndReset” is a secondary output. This block output can be left
open if there is no use for it. If a component (Q, M or GM) is connected to it, the right side of this
component shall be left open and not be connected to the right common line.

& | [T AN v =
Open Save Bus St 45-i5t  Undo Update Expand Collapse L‘\’ UL E-
" Preferences | . |
=-{, Froects — I u 2
B Proiact Broiseb? MuteS rnzar?
L f— 1

| e j Conditions for safety outputs:

The light beam can be rmuted.

Any trip out requires activation of reset push buttan,
Contactors cortralled by the safety outputls are manitored,

LightBeamSensar EStopButton FezatT Cantactor_&
1013 012 an.z

= | |} Il r] RIS, S
Mutingd.ctive IndF ezet
Moo G014

—— IndResetf——  >—
ResetButton

1014

——| I Feset

Conttaritar

0.2

= | Test
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After updating we continue with the last network in this program. The safety function is to control
the two contactors A and B, connected to different outputs. We shall program contactor B to work
exactly as Contactor A. Instead of making an equal network as for contactor A, we can use
“Contactor_A” (Q0.2) which contains the logic result of the previous network.
Open a new basic network, then open the “Properties” dialog box for the first contact. Select
“Contactor_A” from the list. Finally set the properties for the output to “Contactor_B".

3 ;
LightEeamSenzor E Properties Contactor_
1013 | [o.2
| |
) Tvpe ; e
; ] 4 {* Boolean variable
Mutingd.ctive i} & KO IndReset
0.0 " Register bit 014
|| iF © NC ]
FesetButton Symbolic W ariable Mame
i P_Edge
10,14 F it 777 |
| | JuF © WN_Edae T =
Conttonitor Contactor_B
0.2 F © Hot P Edge EStopButtan
IndReset |
[ LightBeam5 enzor
L Pk ¢ NotN_Edge MﬂteSensur'l
MuteSensor?
4 j hutingéuctive
b \ ResetButton
15M_1Hz
i Sk_10Hz
. Shi_Button HC o
SM_Ditto
Finished
= H & 4 =T} ETT N & =
Open Save Print Comp.Cown Online Bus St A5S-S5t Undo it= Ewpand Collapse
B Preferences
EE Projects
=By Project Project3 :
EIE Pluto 0 tuteTime
[ 140 Options
Ry Wariables
..... 1+ EEEGE Test
FiezetButton
014
—| I Restart
| 3;] Conditions for safety outputs:
The light beam can be muted.
A trip out requires activation of rezet push button,
Contactors controlled by the safety outputs are monitared.
LightBeamSensor  EStopButton FesetT Contactar_&,
1013 1012 Q0.2
— [ | I 2 3—
M utingfctive IndReset
k0.0 2014
—| I— IndRezet P
FesetButtan
1014
—| I Fieset
Conthd onitor
0.2
_| I Test
14 -
Contactor_& Contactor_B
Qo2 Q0.3
— | >—
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6 Projects Open, close, save, ....

After loading the Pluto Manager two fields are shown. The left field contains a tree menu which
always is visible and is used to navigate between the different pages. These pages are shown in
the right field on the screen. Several projects can be open simultaneously.

E Pluto Manager P rojects,
! File Search Tools Window Help

|

@ (=

Open Sav Bus S5t AS- 5t
B Preferences

B RS Projects

- Project Number
Project Number2
Project Mumber3

TR

Commands:

Open a new project:

Open an existing project:

Close project:

Save:

Save all:

Password protect:

- Right mouse click on “Projects” in the tree menu and
select “New Project”, or
- Open “File”-menu - “New”

- Right mouse click on “Projects” in the tree menu and
select “Open Project”, or

- Use the shortcut “Open” in the toolbar, or

- Open “File”-menu - “Open”

- Right mouse click in the tree menu on project name.
Select “Close Project”, or

- Mark one of the open projects in the tree menu.
Open “File”-menu - “Close Project”.

- Right mouse click in the tree menu on project name.
Select “Save Project”, or

- Mark one of the open projects in the tree menu. Use the shortcut
“Save” in the toolbar, or

- Mark one of the open projects in the tree menu.
Open “File”-menu - “Save Project”.

- Open “File”-menu - “Save All". All open projects will be saved.

- Open “File”-menu = "Password protect”. See detailed description
below.
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6.1 Password protect

It is possible to protect the PLC code with a password. This will protect the program from being
unintentionally changed, or changed by someone who doesn’'t have permission to do so. It is
always possible to open a password protected file, but it cannot be changed without the password.

Select “File”/"Password protect”:

Password protection @

f the project iz protected with a pazsword the zource file will be stored encrypted and iz not editable with notepad
ete. If no password iz given the file will be zaved as plain text.

It iz always possible to open a pazsword protected file without comect pazsword, but the file cannot be changed
and the pazsword cannot be remowved,

Change of config options

P d protect fil . ) .

i shion preieoientibe vl (¢ Only possible with main password
" Pogzible without password

" Config options pazzword required

b ain password Config options pazswaord

Confirm main pazzword Confirm config options pagzword

X Cancel |

If the file is to be password protected, check the box “Password protect source file” and fill in Main
password. To the right in the picture above are different choices for “Change of config options”.
This means that options (if used) can have different password protection than the rest of the PLC
code.

Only possible with main password:
With this setting the options have the same password protection as the rest of the program.

Possible without password:
With this setting it is possible to set or reset options without any password. Nothing else in the
code can however be changed without the password.

Config options password required:
With this setting there is a special password for the option configuration. The main password still
gives permission to change everything, including the options.

AL D HD
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6.1.1 Opening a password protected file
When trying to open a password protected file this box appears:

Pluto Manager - Open file password

Thiz file iz password protected.

Open Optiohs
i~ Open with full permiszion
i Open with permiszion to configure

i~ Open inread only mode

Pagzzword

Open with full permission:
This choice requires that the Main password is entered, and will give access to change everything.

Open with permission to configure:

If a “Config options password” has been defined, this password shall be entered. This will give
access to the option configuration only. If no “Config options” password has been defined, then the
Main password shall be entered. Note that this still only will give access to change the option
configuration. If “Change of config options possible without password” has been selected earlier
then no password is required here.

Open in read only mode:
No password is required and no changes will be possible.

Remove password protection
To remove password protection from a file, open it with full permission (“Open with full
permission”), select “File”/ “Password protect” and clear the checkbox for “Password protect source
file”.

[ Pazsword protect source file

Click OK.

A\ 1D D
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7 Bus configuration
The Pluto units can work as separate units or B File Search Tools Window Help

together on the bus. A project can be set up % s
to contain 1-32 Pluto units. The programs for = % - g .
. . . Open Save Print Comp.Dows Online Start Buz StoAS- St
all these units will then be stored in one .sps-
file which is downloaded into each unit. " Preferences
Number1 ('
EI! G0 . Project Mame
i 1/0 Options
By Variables [<FILEMAME >
idd  PlcCode
E a5 Pluta 1 Project Description
Bz Pluto 2
- Pluta 3
B Project Mumber2
B Project Mumberd

F 4

Guide Mew Pluto

Command:
Right mouse click in the tree on “Project Pluto
[name]" - “New Pluto” Select station number and Pluta model

Select Pluto family (type)
Enter a station number 0-31. Pluto number

|Pluto 0 |
The station number is a part of the I/O
addresses. Inputs in Pluto O are named: Pluto model
10.0,10.1, 10.2,... and in Pluto 1: 11.0, 11.1, =
11.2,... etc..

[ A% A5 Family
B DOUBLE Farnily

When clicking on one of the Pluto units in the project, as in this example Pluto 0, the following page
is shown.
! File Search Teols Window Help

= € 8 4 [ [TT RPN
Open Save Print Comp. Down Online fart  Buz 5t A5S-S5t

Numberl - Pluto 0
Family = DOUBLE

Model = BA46 v2
Instruction set 3 05 3.0+ needed. All other Flutos in the project musthawve O3 250+

Wariables
44+ FlcCode

- Basi Pluto 1 IDFE Mumber (12 hex digits)
F Pluto 2 [oooaoeEF 357 -]
[+ Fluta 31

By Project Number2 Pluta Description

By Project Number3

Advanced Settings E sternial Communication Remanent Yariables
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FRIpmw 31 2TLC172002M0219_A



7.1 Identifier IDFIX number

When there are several Pluto units on the bus, each is equipped with an external identifier circuit
containing a unique hexadecimal number. (See also Hardware manual.)

The identifier number shall be
filled in to the field “IDFIX
Number”. Since the numbers are
not known at this stage of the
project, it can be left out until it is
time for download and test of the
system.

If the project only contains one
Pluto and no IDFIX is used, then
“No IDFIX” shall be selected from
the drop down list.

EE Projects

El Project Mumber]
Pluta 1
a3 Pluto 2
R Pluta 31
.. Project Mumber2
By Project Number3

Number1 - Pluto 0
Fluto Family=DOUBLE (B:
Instruction set3 DOLBLE

[DF = Mumber [12 bies digits]

| =

FFFFFFFFFFFF [Undef]
000000000000 (Mo IDFIX)

EEEEEEEEEEEO[IDF<-FROG]

If an “IDFIX-PROG” (described in the Hardware manual) is used, “IDFIX-PROG” shall be selected

from the drop down list.

The field “Pluto description” is just for comments and descriptions and is not downloaded to the

Pluto unit.

7.1.1 Read IDFIX number from Pluto

With Pluto Manager 2.20 or later, and Pluto OS 3.4 or later, it is possible to read the IDFIX number
from Pluto by clicking the button “Read IDFIX number from Pluto” in Pluto Manager.

~F&"  Preferences
EE Projects
=By Project
=8
..[1  1jO Options
% Variables
‘. 4+ PlcCode

- Pluto O
Family = 10
Model = 02

Instruction set 3 03 3.0+ needed. All other Plutos in the pre

IDFIX Mumber (12 hex digits)

100000000000 (Mo IDFLX)

Fluto Description

Read IDFIX number from Pluto
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7.2 Advanced settings

If the “Advanced settings” button is clicked, the
CanBus Cycle Time can be changed. This is
described further in the Hardware Manual, but
as the text in the picture says: These settings
have influence on the system response time. Do
not change these values without a good
knowledge of the function of the system.

7.3 External communication

If the button “External Communication” is
clicked this dialog box is shown. This function is
used when a Pluto is to receive data from a
Gateway via the Pluto bus. Further description
is to be found in the Pluto_Gateway_ Manual.

Advanced Settings for Project 3 Plut... E|

CanBus Cycle Time
| Default (20 ms) -

Warning! Theze settings have
influence on the system response
time. Do not change these values
without a good knowledge of the
function of the spstem.

x Cancel |

External Communication (Receive data)

External Comm Block O [Reg 0-1, Signal 0-15] I~ Time
[ Disabled B | =l f0.00s
External Comm Block 1 [Reg 2-3, Signal 16-31] [~ Time
[Disabled =] =l f2.00s
External Comm Block 2 [Reg 4-5. Signal 32-47] [~ Time
[Disabled = = f0.00s
External Comnm Block 3 [Reg B-7. Signal 48-63] I~ Time
| Disabled = | | [o.00s

Lk 3 Cancel ‘
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8 I/O Options

The “I/O Option” page is shown by a mouse click on the corresponding icon in the tree menu.
The settings are filled in by using the drop down lists and tick boxes. lllegal combinations are
automatically blocked.

The I/O option page for the different Pluto types looks similar; only the amount of 1/O differs.

@ File Search Tools ‘Window Help

= S 4 BEE 4
Open Print Comp. Down Online Bus 5t AS5-i St
5" Preferences . .
D@ Projects Failsafe inputs
E‘" Froject Nurnber] Signal Type of zignal Signal shape Options
- Fluto 0
- igass Pluta 1 13.0 input v |Static ~| I Mo_Fil
i St e e A
D /0 Dptiond 131.2 |In|:nut j |ﬂ_F'uIse j v Mon_lre [ Mo_Filt
% YYariables 131.3 .
4% FlcCode - |L|n|:|ef|neu:| j | J [ [
B Project Mumber? 131.4 |L|nu:|efineu:| j | J B B
Project Mumber3 131.5 |L|nu:|efineu:| j | J - -
1316 |Undefined =| | = r
137 lUndefined  =| | = r

Failsafe inputs f Non failsafe outputs

Signal Type of zsignal Signal shape Options

183110 [qupu | JaPuse | T r
183111 [Undefined  ~| | [-] = 2
1031.12 ||r‘||:|ut j |'|':‘|'_Pu|33 j [ Mon I [ Mo_Filt
1331.13 ||r‘||:|ut j |'|':'|'_Pu|33 j [ Mon_lree [ Mo_Filt
183114 [lightbutton ~| [ Puke  ~| T I
103115 [Undefined  +| | [-] = =
103116 [Undefined  +| | [-] = =
193197 [oupw «| [Staic <] I

A\ HD D
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9 AS-i bus functions
(Only for Pluto AS-i and B42 AS-i, see also Pluto_Hardware_Manual)

Pluto Bus

(To other Pluto units)

AS-i bus
1 |
[ i
‘ Pluto AS-i Pluto
=TT Y
\ I I
(30VDC) \ I I
\ I I
A I I I
AS-i External master 00| eoe il e
Power i
(Optional) Bus Master /
Monitor only /
Monitor/slave
Non-safe
Safety i i
i ) extended
light curtain slaves (A/B) ©
Non-safe ©
1-channel standard ©
ma; ]
n?g:i}é Safety Safety  — slave 4in/3§ut
E-stop switch  2.channel & B
Safety max é G °
modul dinf4out O o4 © e}
T eI b
A
/] /]

mode)

Pluto on AS-i bus with some examples of AS-i slave types.

(Note: For old Pluto AS-i, of version 1, extended non-safety slaves can only be handled in” Monitor only”

9.1

Initial configuration of AS-i functions

The following will show the steps to configure a Pluto AS-i or a B42 AS-i.

9.1.1 “New Pluto”, selection of family and station number

Put the cursor in the left side tree menu, make a P
right mouse click and select “New Pluto”

(as described in 5).

Select Pluto “AS-i” or “B42 AS-i" from the list and
select station number on the Pluto bus.

Guide New Pluto

Pluto
Select station number and Fluto model

Pluto number

Fluta 0 -
Pluto model

Basi 45442

...... czz CANZ Family
...... DOUBLE Farrily
...... A54 B42 AS- Family
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If AS-i v2 or B42 AS-i was
selected, the question about
“Iinstruction set 2” or “instruction
set 3” will appear.

(Described under 3.6.1 and in
Part 2 of this manual.)

-~

Guide Mew Pluto

Instruction et
Select an altemnative

™ Pluto 0 has instruction set 2

Older format without the newest instructions. Works on all Plutos.

* :Pluto 0 has instruction zet 3

Newer format with all instructions.

Pluto with OS (firmwsare) 3.0+ needed. All other Plutes in the project must have 05 2.50+

9.1.2 Working mode on the AS-i bus

After selection of an AS-i Pluto the question of i

mode appears.

Guide New Pluto

AS5-i working mode
Select an altermative

7 Pluto D iz an A5-i bus master

There is no other AS-i bus master

i~ Pluto 0 is a monitor

There is a separate AS-i bus master that controls the AS-i bus

i~ AS-i buz on Pluto 0 is not uzed

Pluto is an AS-i bus master (Master mode) shall be selected if no other master exists on the
bus. Pluto controls the bus totally. For the user the main difference is that Pluto can set the outputs

in non-safety slaves.

Pluto is a monitor (Monitor/slave mode) shall be selected if there exists an external master
together with Pluto. Normally the external master is a standard non-safety PLC system controlling
the non-safety part of the non-safety slaves on the AS-i bus together with Pluto which only reads
the AS-i slaves. However even if Pluto only is a monitor it can read all |0 data regarding the safety
slaves of course, but also both inputs and outputs in the non-safety slaves.

AS-i bus on Pluto is not used shall be selected if the AS-i functionality/AS-i bus is not used.
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9.1.2.1 Variants of monitor mode:
If monitor mode is selected a new dialog with three selections appears.

F

Guide Mew Pluto

Pluto Slave assignment

i~ Monitor only

Pluto 0 will onby listen to the AS-i bus traffic.
In thiz alternative there cant be any informaticn sent from Pluto to the AS-i bus master.

" Monitor / Slave

Pluto 0 will be a =lave on the AS-i bus.
Select this to enable status information from Plute to the AS-i bus master.

i Monitor / Slave with 3 extra virtual zslaves

Pluto 0 wil be a slave and also 3 additional virtual slaves.
Select this if there are fewver than 5 slaves on the AS-i bus.
(This increases the AS-i bus cycle time to make sure the safety slave specification is met)

Monitor only: An external master controls the bus and Pluto listens to the traffic and reads the 1/0
information of all slaves. (Both safe inputs and non-safe input/outputs).

Monitor / Slave: Same as Monitor only but Pluto is also acting as a non-safety slave under the
external master which means that Pluto and the external master can exchange 4 bit data in each
direction with each other. If this mode is selected, the slave address also has to be selected.

Monitor / Slave with 3 extra slaves: Same as Monitor /Slave but with three extra dummy slaves.
This mode shall be selected when there are less than 5 AS-i slaves connected to the bus. (The
reason is that if there are only a few slaves on the bus the AS-i cycle time is shorter and if it is to
short the safety slaves have not enough time to update the safety code.)

A\ 1D D
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9.1.3 Page for AS-i specific setup

By clicking on “AS-i Options” in the tree menu to the left the special page for AS-i specific settings

is shown.

= H S 4 £z

Open Save Pont Comp. Online

B File Search Tools Window Help

26 Pojscts
=-8z  Projsct
= [Basi Pluta 0
~[1 140 Options
SPANE" - piions

% Yariahles
idep  PlzCode

AS-i general options

AS- bus warking mode

* Bus Magter

Liliaieen) 5] Slave Addiess

" Monitor / Slave

" Monitor / Slave with 3 extra vitual slaves

" AS- buz not uzed

Configuration tools

Fiead slave types online from the A5+ bus. The configuration is stared

Read A slaves ‘ in the table below. Compile and download afterwards.
Read the zafety codes online fram the A5-i bug. The codes are stored
Teach satety codes in Plutos flash memary and [if 2vailable] in the IDFIE-DATA,

AS-i slaves

Slave No Type of Slave

ASID1  [Undsfined R

ASI0.1B  [Uindefined -]

Optimize for

f* Short stop time
[wiorst caze, when erar]

i Disturbance immunity
[Mot recommended when
fewer than 20 slaves are used)

*] Debounce filter monitoring iz onl

Param Profile/ID1 Chanr

Working modes:

Even if the working mode was selected
immediately by selection of a Pluto AS-i
it can be modified afterwards. As the
picture shows there are three selections

for Monitor mode.

Optimization “Short stop time” or “Disturbance immunity”

A5 bus working mode
{¢ Bus bazter

L wanicroaly A Cls hildess

|

" Maonitor ¢ Slave with 3 extra virtual slaves

" Manitar / Slave

" AS- bus nat uzed

As the picture tells Short stop time should be selected when
there are fewer than 20 slaves on the bus.

By selection of disturbance immunity the system can withstand
disturbances on the AS-i bus better, but the worst case stop time

increases 10 ms.

Ciptimize for

{#" Short stop time
[worst case, when error)

£ Digturbance immunity

[Mot recommended when
fewer than 20 zlaves are used]
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9.1.4 Manual configuration of slave types (profiles)

In the next chapter, 7.2, semi automatic configuration is described. However this requires online
communication with the Pluto AS-i, and since the programming often is made before the system is
installed or the programmer is not by the system during the design the configuration can also be
made manually. If the programmer ignores to fill in the table during the off line programming the
only effect is that at compilation the compiler will show warnings that the slaves are not configured.

Up to 31 slaves (or 62 A/B slaves) can be connected to the AS-i bus, and they can manually be
configured in Pluto Manager under AS-i Options, “Type of Slave” for each Slave No. As the picture

illustrates there are 8 options.

IIndefined

ASil.2 Maonzafe Std
ASil1.2B Maonzafe &
Combined Tranzaction A
ASi1.3 Analog
ASil.3B Safe Dutput

Pluto as Safe Input

AS-i slaves
Slave Ho Type of Slave Model
- ASi1.1 | Safe Input j | General j

*] Debounce filter monitoning iz only vahd for 05 ver 3.0+

Param Profile/ID1
F_|

Channel Monitoring

S-0.B.0 ID1=F | |Ehanne|m0nitaring -

A

For all selections except “Undefined”, “Safe Output”, and “Pluto as Safe Input” a box under
“Profile/ID1” will appear. By clicking on this an AS-i profile box is shown, where the slave profile
manually can be entered. (This applies for Pluto as “Bus Master”. For “Monitor Mode” the
appearance is a bit different, see 7.2.1.1 Configuration in Monitor mode.)

AS-i Profile X]
Profile for ASi1=5-7.B.F ID1=F
140 configuration
|'? [ Outputs ) j
ID code
|B { Safe slawe 1} j
D2
E =
101
E |

s |

Below is an explanation of the different slave types followed by a table describing the input and

output variable names for each slave type.

9.1.4.1 Undefined

Undefined shall be selected if no slave is to be used on this address.

AL D ED
Mmwpm»
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9.1.4.2 Safeinput

A safe input slave has physically a dual channel input but in Pluto/Pluto Manager it is configured as
one input. The slave can also have up to 4 non-safe outputs. For naming of variables see the table
under 7.1.4.4 Nonsafe A/B slaves.

When Safe input is selected the following page is shown:

AS- slaves =] Debounce filter monitoring iz only valid for 05 ver 3.0+
Slave Ho Type of Slave Model Param Profile/ID1 Channel Monitoring Time limit
| ASI01 |Safe Input j |Genera| j F I S.0.BF ID1=F I |Channel moritornng j J

ASiD.2  [Undsfined
ASIDL2B 1 Indefired
ASID.3 | Urdefined
ASID.3B | Lindefined

Ledleflelle]

Under “Model” there is another drop down list where the type of safe input slave can be selected.
For all slave types except Urax, select “General”. For Urax slaves, select the correct Urax model.

By clicking on “Param” the slave parameter can be set. This parameter setting dictates which
mode the slave operates in.

Parameter Urax A1R slave EI

Parameter for AS5i1=3

PO Ewvendodd number of sensors
" 0 -Even number of sensars

¢ 1 - 0dd number of sensors

P1 Reset function Parameter

" 0-Auto reset

i Mo aliesst Parameter for ASi2=F

lE'h2 Reserved v PO

= v Pl

F3 Reserved v P2

{= =

~ v P3

Ok ‘ X Cancel |

For Urax-A1R this picture is shown. For “General” this picture is shown.

“Profile/ID1” is a description of the slave stating the number of inputs/outputs, if it is a non-safe or
safety slave, A/B slave, etc. Explanation of the profile codes can be found in different literature but
here are some examples:

S-0.B... - Safe slave

S-7.B... - Safe slave with outputs

S-7.0... - Standard non-safe slave with 4 inputs and 4 outputs.

“Profile/ID1” does not have to be selected for Urax slaves, since this is done automatically by
selecting the correct Urax type. For other slave types than Urax, see the manual for correct setting.
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“Channel Monitoring”

Many of the safety nodes have dual channel input. The user can select different kinds of channel

monitoring for these devices.

- No channel monitoring:

- Channel monitoring:

- Chan mon & debounce filter*:

- Simultaneously:

- Simultaneously & debounce*:

*QOS version 3.0 or later

Both channels must be on, but no
channel monitoring. Normal setting
for single channel slaves.

The default setting. If one channel
opens, the other also has to be
opened before they close again.
As with channel monitoring, but
there is a time from where both
channels are on where contact
bounces are allowed.

The input is considered as on as soon as both channels are on, but
will shortly fall if there are contact bounces.

This mode is suitable for example for doors with mechanical
switches.

As with channel monitoring, but there is a maximum time between
the two channels off—on transitions.

As simultaneously, but contact bounces are allowed within the
specified time.

The input is considered as on as soon as both channels are on, but
will shortly fall if there are contact bounces.

Channel Monitoring

| Mo channel monitaring j

:Ma channel manitoring
Channel monitaring
Charn mor & debounce filker *
Simultaneauzly
Simultaneauszly & debounce *

For all URAX models except URAX-C1 the Channel Monitoring setting is inhibited. This is because
(with exception for URAX-C1) the channel monitoring is handled by URAX.

“Time limit”
If “Simultaneously” has been selected the desired time limit in seconds can be entered here.
ch1 U U L] L]
Ch 2 L L]
No channel monitoring L] ] L]
Channel monitoring [ ]
Chan mon & debounce filter | [ [] | | ]
Simultaneously [ ]
Simultaneously & debounce Uy \
This timing diagram example illustrates the differences between the different settings.
AL ED ED
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9.1.4.3 Nonsafe Standard slaves

A non-safe standard slave can have up to 4 local non-safe inputs and/or up to 4 local non-safe
outputs. For naming of variables see the table below.

9.1.4.4 Nonsafe A/B slaves

Two A/B-slaves (one A-slave + one B-slave) share the same address number. This means that up
to 62 A/B-slaves can be used in a net, instead of 31 which is the maximum number for other slave
types. A non-safe A/B-slave can have up to 4 inputs and 3 outputs. Both inputs and outputs are

local. For naming of variables see the table below.

"Type of Slave” setting

Safe Input Safe Input Nonsafe Std Nonsafe A
(Slave 1-15) (Slave 16-31) (Nonsafe B)
Global Safety Inputs ASi_.x - - -
Local Safety Inputs - ASi_.x - -
Local NonSafety Inputs - - ASi_x.1 ASi_.x.1
ASi_.x.2 ASi_.x.2
ASi_x.3 ASi_x.3
ASi_x.4 ASi_x.4
(ASi_.xB.1)
(ASi_.xB.2)
(ASi_.xB.3)
(ASi_.xB.4)
Local NonSafety Outputs | ASq_.x.1 ASqg_.x.1 ASqg_.x.1 ASqg_.x.1
ASQ_.x.2 ASQ_.x.2 ASQ_.x.2 ASQ_.x.2
ASq_.x.3 ASq_.x.3 ASq_.x.3 ASq_.x.3
ASq_.x.4 ASq_.x.4 ASq_.x.4 (ASg_.xB.1)
(ASg_.xB.2)
(ASqg_.xB.3)

“ " = Pluto no, “x” = Slave no.

9.1.4.5 Combined Transaction A/B slaves

Pluto supports Combined Transaction slaves with 4 inputs and 4 outputs.

AS-i profile: S-7.A.7

9.1.4.6 Analogue input slaves

This is a non-safe slave which reads one analogue input value per channel and then sends a
digital representation of this value over the AS-i bus. The slave can have up to 4 input channels
and one special function block, “ASiAnaloginput”, is needed for each channel.

register O.

A5 dnaloglnput
Mon5afe MO.0

1 '— SlaveMo % alid L 2

k0.1
1 .— CharnnelMao — 2

Overflow
RO.0O
Walue —| .

In this example the Analogue slave has number 1, and only channel 1 is used. The value is stored in

AL 1D D
rfRpmw
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9.1.4.7 Analogue output slaves (non-safe)

This is a non-safe slave type with analogue outputs, normally 4-20mA or 0-10V. The slave can
have up to 4 output channels. The analogue outputs are controlled with the function block
“ASiAnalogOutput”. To the block one registers for each channel is connected for setting the output
values.

ASidnalogOutput
HonSafe M1.9
EEN e of—<
Volt_I0
RO.0
I Hchannell
Volt_I0
RO.0

Volt_I0
RO.0

i '7 Channel3

Valt_I0

RO.0

The function block ASiAnalogOutput shall be used for analogue output slaves. In this example with an
analogue voltage output slave on address 24, all four outputs are set to the value in register R0.0.

9.1.4.8 Safe Output

This is a slave with (at this moment) one safe output, and a special function block
“ASiSafeOutputl” is needed for the PLC program. This slave is usually combined with a non-safe
slave for feedback status. Even if this non-safe slave is included in the same housing as the safe
output slave they have different addresses and they are treated as two separate slaves by Pluto.
Pluto can handle up to 16 “PlutoAsSafelnput” + “SafeOutput” slaves.

2515 afe0utput] AS0utOE,
k40.0
I |safeOupidd of9——<  3—

EStopl
A5i0.1

| Setlutp
Help1
k401

o Help1
Help2
M0.2
I I HelpZ

The function block ASiSafeOutputl shall be used for slaves with one safe output. SafeOutpAddr is the
slave address, SetOutp sets the safe output and Helpl and Help2 are help signals. How the help signals
are to be used varies between the different slave manufacturers.
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9.1.4.9 Pluto as Safe Input

This is the setting for a Pluto that is used as a safe input slave. A special function block,
“PlutoAsSafelnput”, is needed for the PLC program. Configuration of the safe input and non-safe
outputs are the same as for the ordinary “Safe input” slave described in the table above. Pluto can
handle up to 16 “PlutoAsSafelnput” + “SafeOutput” slaves.

A5iPLtodeS afel nput
k1.0
|1 '7 SlaveMo Okfp——= —
Safe_input
1.0
| g

Example: Pluto 1 is used as “safe input slave”. The slave number is 1, and 1.0 is used as input to the
function block.

AS-l slaves
Slave Ho Type of Slave Model Param Profile/I1D1 Channel Monitoring
IT ASi01 |Safe InpLt ﬂ |General ﬂ E | S7EF ID1=F | |N|:| channel manitaring

Configuration for Pluto O which is a master that reads slave no 1.

AS-i slaves

Slave Ho Type of Slave Model Param PFProfilefID1 Channel Monitoring
AS5i1.1 | Pluto as 5 afe Input ﬂ

Configuration for Pluto 1 which functions as a “Safe input” slave.

9.1.5 Write parameter to slave and receive info back

For some AS-i slaves on the market it is possible to send a parameter to the slave and receive
info/data back. The function block “ASiParam” is required for this.

Write_Parameter AziPararm Ok
M0.0 MonSafe MO.1
|| Write Q £ 2
Fead Parameter
RO.0
1 '7 SlaveMo —| _ '
RdParam
Busy
M. 2
b ——|WrParam  Busyf—< i

Example with ASiParam: Parameter 2 is written to slave no. 1. The data received back from the
slave will be written to register RO.0.
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9.2 Online configuration of AS-i bus

Before the configuration below can be performed the program has to be compiled and downloaded
to the Pluto unit.

The two buttons “Read AS-i slaves” and “Teach safety codes” are semi automatic functions that
reads out what kind of slaves that are connected to the AS-i bus.

— Configuration tools

; ) Read slave twpes online fram the &5- bug. The configuration is stored
Read A3 slaves ifi the table below. Compile and download aftensards.

) Read the safety codes online from the 454 buz. The codes are stared
Teach safety codes in Plutos flash memary and [if available] in the IDFI<-DATA,

9.2.1 Read AS-i slaves
- Start with pressing “Read AS-i slaves”. Read 45- slaves

Pluto will scan the AS-i bus to find out what type of slaves that are connected to it. The following
picture will be displayed.

- If everything looks OK press “Save”

iRead AS-i slaves connected to Pluto 4

Menu from “Read AS-i slaves”.
In this case Pluto is master on the bus. No: 1 and 16 are standard non- safety slaves, 2 and 13 are safe
input slaves, 5..8 and 10 are Urax (safe input) slaves, 15 is a safe output slave, and 18 is an analogue input
slave.

A\ ID D
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Save
By “Save” the slave profiles (slave types) will be written into the table which is a part of the PLC
program. Note that it is only in master mode that the full profile is read and written into the table.

Storage of slave configuration
The list is stored in the PLC program which means that the configuration must be compiled and
downloaded to the Pluto.

9.2.1.1 Configuration in Monitor mode

If Pluto is configured as a monitor the configuration procedure is the same, but there are some
differences.

Read AS-i slaves connected to Pluto 3

The status picture shows an external master.

The main difference is that in monitor mode the full slave parameters are not shown. The only
information that is shown is if the slaves are safe or non-safe.

AS-i slaves
Slave Ho Type of Slave Model Param Profile/ID1

F ASi1.1 I Safe lnput LI
.

- | ASi.2 ISafeInput ;i

E ASil1.3 I M onzafe Std Li

List with slave types and setting of safety parameters for safe slaves in monitor mode.
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9.2.2 Teach safety codes

Teaching the safety codes is done with a similar procedure as reading slaves profiles. The
teaching of safety codes is a procedure carried out at start-up of the system. The safety codes are
not stored in the PLC program so the programmer does not need the information during the
programming.

- Pr n
ess butto Teach safety codes

A picture over the bus appears. A safety sensor must be activated in order to show the safety
code. It is enough that each sensor is activated once during the teach process.

| Teach AS-i safety codes for Pluto 4

—— L

Menu from “Teach safety codes”.
Slave no 6 and 10 have not presented any code. Probably they are not activated.

- When all safety codes are available, press “Save codes”.

When Pluto saves the codes normal operation has to be stopped. This leads to that Error code
Er71 or other system error will be displayed and after about 5 seconds Pluto will automatically
reboot.

The codes are stored in two memories, in Pluto and in IDFIX-DATA / IDFIX-PROG if any of these
is mounted. (By boot or conflict it is the codes in the IDFIX that will be used. They will in that case
be written into the memory in Pluto.)
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9.2.2.1 Set slave output

Some safety slaves require that certain data output or parameter is set in order for the slave to
transmit the safety code. Click “Teach safety codes”, right click on the slave symbol, left click “Set
param and Data”, and then select which output to set. When “Code present” is shown, click “Save

codes”.

—_

Teach AS-i safety codes for Pluto 0

Set Param and Data

Slave Info

% | Output Data / Param ASi node 1

Maote that these settings only affect the code teaching.
Momally nothing need to be changed, but zome zafety
zlaves need a certain data output or parameter to enable
zalfety code transmisgion,

==

I Dutpu_t__?_ata
MDi [ D2 [ D3 [ D4

Pararneter Value

=]

+’ Change X Cancel

Right click on the slave, left click “Set param and Data”, and select which output to set.

9.3 Other online tools

Under Tools = AS-i there are some online tools

a File Search BsEN wWindow  Help

Zopy online IDFIX o Clipboard

Terminal ‘Windaw

Erase PLC Program

- 5t

| options

Reset all Plutos

Upload program From Pliko

Pluto Swstem Software

= d S
Open Save Print
Preferer
E"E Projects
2By Proj
=8 =EEER
Y

A.5-i skatus

Show code table
Teach code table

Erase code table

Change &35-i slave address
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9.3.1 AS-i status

AS-| status can be reached either from the list under
“Tools” or directly from the main tool bar.

The status picture shows a lot of data about the AS-i
bus, slave types, on/off for safety slaves, AS-i cycle

ager - [AS-i_program_1 - Pluto 0 AS-i Options]

ch Tools Window Help

3 & =28 By [ EEE g

fint Comp. Down Online Start Bus St AS- St

time etc. s
x
Master ASil ASil ASi2 ASi3 ASi4 ASih ASih ASi7 ASi8 ASi9
Fluto Monzafe Safe 1 Safe Safe 1 Safe 1
{] E E

ASi10 ASiI11 ASiI12 ASI13 ASI14 ASIlE ASITE ASIT7? ASITE ASIIS

Safe 0 Safe 1 Safe Out  Monzafe & Analog

ASi20 ASiI21 ALI22 ASI23 ASI2Z4 ASIZhE ASIZE ASIZT ASI2ZE ASI29

ASi30 A5

? Help

A5+ cycle time = 3.2 ms
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Under “Help” explanation can be found.

AS5-i Bus Status Help

E Pluto Pluto [az master / as input / as safe input]

Other PLC Other PLC az A5- master

Monzafe MNonzafe slave
Analogue Analague input slave
Unknown nknown slave. This can sometimes occur when uzing A5+ bug

mazters that does not cyclically read the |0 code far all slaves.

Safe input Safe input slave

Safe output Safe output slave

Mot in project Mode present that iz naot in the
current project.

Mo Scan / Maode error or channel manitaring
Ch Enr error. Double click on node to get
further information,

Pluto Missing The Fluto zlave iz not zcanned by
the master.

Mizzing Maode that iz in the project but not

prezent on the bus. " Close

Explanation of symbols in the Status Help picture.
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9.3.2 Show code table
All safety codes are shown in a list.

last=0
ctr=0

Safety
Safety
Safety
Safety
Safety

L

code
code
code
code
code

e

A5-i safety codes
mask=00000000

A5il1
A5iZ
A5i3
ASig
A5i5

LR

S6BERASTE
3BIATSDC
1A5738BD
Z7cECADBE
1EDT7BRSS

e

= PlutoManager B

written imn £flesh Z007-10-02 14:07:53

9.3.3 Teach code table
The same function as “Teach safety codes” on the page AS-i options.

(See 7.2.2 above)

9.3.4 Erase code table

It is also possible to erase the safety codes from the memory in Pluto and IDFIX-DATA / IDFIX-
PROG (if mounted).

Note that the safety codes are not stored in the PLC program which means that if the program is

erased the safety codes are still stored.
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9.3.5 Change address on a slave

| Change address of AS-i slave connected to Pluto 4

Result after address change
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10 StatusBus

The StatusBus is an information system which makes it possible to identify each slave in the
dynamic safety circuit individually, even though up to 30 slaves are connected in series. This can
be very helpful for example when troubleshooting, or in a larger facility to find out which slave that
has broken the dynamic safety circuit. Each slave, e.g. emergency stop, is numbered from 1 to 30,
and addresses may be given via Pluto Manager or with the programming tool ABB FIXA. The slave
address is written to, and stored in, the slave itself, while the list of which slaves are included in the
network are stored in the Pluto PLC program.

NOTE! The information via the StatusBus is non-safe, and must not be used for safety
evaluation.

Pluto and Pluto Manager have a number of functions for the StatusBus which are described here.

Depending on how many slaves are available on the StatusBus, there are four different types of
telegrams / lengths. With a few number of slaves the update time gets shorter. This is handled
automatically by the system.

1-4 slaves (the shortest update time)

1-7 slaves

1-13 slaves

1-30 slaves (the longest update time)

For example when using 5 slaves, to get the shortest possible update time do not select any
address higher than 7.

In Pluto, 1Q10 — 1Q13 can be configured as input for the StatusBus.

Failsafe inputs / Non failsafe outputs

Signal  Type of signal Shape/Level Options
100.10  |statusBus v] Slave no: 1.,12 J
100.11 l Undefined LJ l _J [ M [ [
00.12 I Undefined LJ I _J [ M [
100.13 IOutput LJ ]Staﬁ.: LJ [~ e iy
v N
StatusBus slaves for IQ0.10
P P P ™ ™ Fam ™ Pan ey o P
Slave 1 Slave 2 Slave 3 Slave 4 Slave 5 Slave 6 Slave 7 Slave 8 Slave 9 Slave 10
5 5 O O O O O O O O
Slave 11 Slave 12 Slave 13 Slave 14 Slave 15 Slave 16 Slave 17 Slave 18 Slave 15 Slave 20
O O a a a a O [l O O
Slave 21 Slave 22 Slave 23 Slave 24 Slave 25 Slave 26 Slave 27 Slave 28 Slave 29 Slave 30
Read Slaves | o Ok |
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By clicking "Read Slaves” all connected slaves are shown. "Save” will save the configuration to the
PLC-program.

StatusBus 1Q0.10 - Read slaves e

B =2 =0 =5 5 O O o5 O oo
on on

2*
S <

2
ON ON ON ON ON

20 21 22 23 24 25 26 27 23 29

10 11 12 13 14 15 16 17 18 19 ]

[_ StatusBus bit length = 5ms

20 [ Show slave types

x Cancel |

10.1 Teach addresses

Each slave on the StatusBus need to be assigned an address. This can be done semi
automatically with the Pluto Manager function Tools/StatusBus/Teach addresses. The operator
can manually reset/switch on one slave after another, and Pluto will give them an address in
ascending order. The slaves must first be cleared to address 0, and off/push button pressed before
start. First the question “Clear all slave addresses to 0” is shown. By clicking "Yes” all slaves are
set to address 0 before "teach address” is started. If "No” is selected, only the slaves already
addressed to 0 will be programmed. To program new addresses all slaves must first be turned off
(open circuit/push down emergency stop). After that one slave at a time shall be activated
according to the instructions on the screen. Pluto Manager suggests the lowest free address in the
dropdown list but the operator can change it to another free address.

StatusBus IQ0.10 - Teach slave addresses : - [ii—J

E B = E = = -

Close cicuit for slave address |] -| (cdlose gate, release E-stop button etc)
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10.2 Status

Status can be reached either from Tools/StatusBus/Status, or directly from the St Bus icon in
the top menu. Status shows all slaves connected to the StatusBus, and if the circuit is open (OFF)
or closed (ON). A right click on the slave gives the alternatives Slave Info and Identify Slave.
Slave Info gives information about model code, hardware version, software version and serial
number. Identify Slave fast flashes the light on the slave. This is used to find a certain slave in the

facility.

StatusBus 1Q0.10 - Status [

1010 S~ W — N — Y~ W W -y -
[ Slave Info v M ~ ” ”
Pluto 0 1 . 5 6 7 8 9
g [, |Enyiave OfF ON ON ON  ON

When Slave Info is selected the slave icon changes. The icon is different for different slave types.
In this example an emergency stop is connected. The icons for all connected slaves will be
updated if the box Show slave type is checked.

StatusBus I00.10 - Status i Pluto Manager [ﬁﬁ 22

Slavel - Smilell

Info2 =0
® Health = 1
1010 o = = O O
!_‘-'/_ | Model code = 150B00 | M
Plutc O 1 Hardware version = 01 5 6 7 8 9
ON Software version = 07 OoN ON ON ON ON

Serial no = 008F5721

. If a warning triangle is shown next to the slave it means that the “healthy bit” in the
- slave is set to zero. This can have different reasons for different models, but might be
";"‘:_ supply voltage too low, supply voltage too high, over temperature etc.

‘— A red square indicates parity error or framing error.
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10.3 Change slave address

By selecting Tools/StatusBus/Change slave address, right click on a slave, and selecting
Change Address, a new address can be selected for the slave.

StatusBus I0Q0.10 - Change slave address P!

-
Mew slave address

Enter new address for slave 1

Boe == S o o
8 9
ON ON

Pluto 0O W Ok | X cancel |

gl-l-
g"-d

10 11 12 13 14 15 16 17 18 19

20 21 22 23 24 25 26 27 28 29
[— Right click on slave to change address
30

StatusBus bit length = 5ms

10.4 Exchange of slave/Automatic addressing

It is possible to replace a slave from the net, and the new slave will automatically be assigned the
same address as the one it replaces. The requirements are:

- All configured slaves are present.

- Only one slave at a time can be replaced.

- The new slave must have address set to 0. (This is the case for new unused slaves.)

- The new slave shall be in open-circuit state (emergency stop pressed down).

Procedure:
- Remove the slave which shall be replaced.
- Connect the new slave.
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10.5 StatusBus — Function blocks

A function block is needed to read the StatusBus. The function blocks described below are all
included in the “func05” library.

StatusBusOnl / StatusBusOn2
Since each block handles 15 slaves, both StatusBusOnl and StatusBusOn2 must be used if the
number of slaves exceeds 15.

StatusBusOnl

Monsafe 1S3
B0 Slavel
Slave?
Slave3
Slaved

StatusBusOn1 function block.

Slave_1_0n
Ma, 12

Y —
Slave_2 On
Ma, 13

R o
Slave_3_0n
Ma, 14

L - -
Slave_4 On
M, 15

ER— —

StatusBusOn1 function block. Description of inputs and outputs:

1Q

Constant for selection of StatusBus Q.

Slavel

Set if StatusBus slave 1 is ON.

Slave?2

Set if StatusBus slave 2 is ON.

Slavel5

Set if StatusBus slave 15 is ON.

StatusBusOnReg
Similar to StatusBusOn1 / StatusBusOn2 except that the output is a register value.

StatusBusOnReg function block.

StatusBusOnReg Ok
NonSafe 153 Mo.0
IQ oK £ 3

Slave_1_15
RO.1

Slave_1_15 —E .
Slave_16_30
RO.2

Slave_16_30 —|‘ I

StatusBusOnReg function block. Description of inputs and outputs:

1Q

Constant for selection of StatusBus I1Q.

OK

Always set.

Slave 1 15

Register value set if slave 1...15 is ON. One bit/value.

Slave 16 30

Register value set if slave 16...30 is ON. One bit/value.
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StatusBusSlave
This block, one per slave, give additional information about the slave status.

StatusBusSlave function block.

StatusBusslave
HonSafe 193

I Exists

Slaveio Con

Info2

Healthy

Exists
M. 1

Oni
Mo, 2

Info2
MD. 3

Healthy
M0.4

StatusBusSlave function block. Description of inputs and outputs:

1Q Constant for selection of StatusBus I1Q.

SlaveNo | Number of the slave, 1-30.

Exists Slave is present in the system and communicates on StatusBus.
On Set when the slave safety is ON.

Info2 Auxiliary info.

Healthy |No problem for slave.
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11 Analogue inputs Pluto D20 and D45 — Function blocks

Pluto D20 is equipped with 4, and Pluto D45 with 8, safe 4-20mA/0-10V analogue inputs.
These inputs (D20: 1AO - IA3, D45: 1A0 — IA7) can be configured in Pluto Manager as either
“ordinary” failsafe inputs, as analogue inputs 0-10V or as analogue inputs 4-20mA.

IA0.0 and IA0.1 are configured as Analogue input 0-10V, and
IAO.2 and 1A0.3 are configured as Analogue input 4-20mA.

= & & 4 [T
Open Save Prnt Comp. Down Online Bus 5t AS5-i St
~F5Y  Preferences ¥ :
DB, Projects Failsafe inputs
= e F'ru:u|;u|:l-:t§-aname Signal  Type of zignal Shape/Level Options
D 10 Dptions 1AD.O I',-;-,'namg input LJ ID-'IW LJ [T Manlny [ Mo Fil
o Wariables . :
4+ PlcCode 1A0.1 I.-“-‘-.nal-:ug input LJ IEI-1W LJ Iz , [~ Mo_Filt
1A0.2  lAngloginput | [4-20m&  w| [T Mooy [T Mo Fik
1A0.3 |,|':‘|'n.a||:|g input v| |4-2|:||'|'|,|':‘l, v| {_ ]_ ND_FI"Z

For analogue input 0-10V the function block “ReadVoltage” is needed, and for analogue input
4-20mA the function block “ReadCurrent” is needed. Both of these function blocks are included
in the “Analog01.fps” library. Included are also 32-bit versions of the function blocks

(“ReadVoltage_32" and “ReadCurrent_32") for use with Double Registers.

Readvoltage
153

inp o

Waltage

Walue OV

Scaledyalue

Walue_ 100

ReadVoltage and ReadCurrent function blocks.
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ReadVoltage function block. Description of inputs and outputs:

Input Input connected to the block.

Value OV Input value for scaling. At OV the output “Scaled value” will show this value.
Value 10V Input value for scaling. At 10V the output “Scaled value” will show this value.
Q OK output. Value is within range.

Voltage Output with calibrated absolute value in mV.

Scaled Value

Output with scaled value.

ReadCurrent function block. Description of inputs and outputs:

Input Input connected to the block.

Value 4mA Input value for scaling. At 4mA the output “Scaled value” will show this value.
Value 20mA |Input value for scaling. At 20mA the output “Scaled value” will show this value.
Q OK output. Value is within range.

Current Output with calibrated absolute value in pA.

Scaled Value

Output with scaled value.

Note: For an application to reach SIL 3/PL e two sensors in parallel, with one analogue input
and one function block each, must be used.
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11.1 Application example with two sensors — Temperature measurement

With the application example below, using two different sensors, Category 4/PL e can be
achieved.

Ch.2

_ Measurement of temperature with two different sensors

Sensor channel 1: Range 0-100°C, output 4-20mA

ReadCurrent OK_1
1S3 M0.5
e < >
Ch_1_mA
RO.0

Ch_1_Temperature

RO.2
ScaledValuej
Sensor channel 2: Range -10..120°C, output 0-10V
ReadVoltage OK_2
1S3 MO.6
e < >
Ch_2_Voltage
RO.5
votagel—— (T
Ch_2_Temperature
R0.6
ScaledValue]
Dual channel monitoring and reset function
Trip point is set to 80°C
Ch_1_Temperature>80 TC2RTI Temperature_OK
R0.2>80 MO0.7
— nt d—— —
Ch_2_Temperature>80 Ind_Reset
R0.6>80 Q0.11
— 2 IndResed—< >
Reset_Button Channel_Fault
10.11 M0.8
|} || Reset —< )—l
i
TCfaul
Test

The example shows the scaling of two different sensors into temperature, °C. TC2RTI is a standard
function block for two channel monitoring with reset.
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12 Counter inputs Pluto D45

For Pluto D45 the inputs IAO — IA3 can be configured as counter inputs (pulse counting) which
work for frequencies up to 14000 Hz. As counter inputs IAO — IA3 can be used in two ways, Up
counting or Up/Down counting. This is described further in the Pluto Hardware Manual. The
inputs shall be configured in Pluto Manager.

Signal  Type of signal Shape/Level Options
Ia0.0 |C-:|unter inputﬂ |LI|:| j [ [~ Mo_Filt
IAD.1 Undefined - Up [ [
ﬁj
IAD.2 Undefined - [ [
Configuration of counter input.

For counter inputs configured as “Up” counting the function block “HS_SpeedCount_Up” shall

be used.
HS_SpeedCount_Up Valid
1S3 MO0.0
(R (T valigf———————c >

Speed
RO.0
Speed_Hz
RO.1

Example: Input 1AO is configured as input to HS SpeedCount Up.

HS SpeedCount_Up function block. Description of inputs and outputs:

Input Input connected to the block.

Valid OK output. Value is within range.

EdgePer10ms* | Output speed in edges per 10 ms. Shall be connected to a register (R).

PulsePerSec* | Output speed in Hz. Shall be connected to a register (R).

*Both outputs refer to the same speed, only the scaling differs.

For counter inputs configured as “Up/Down” counting the function block “HS_SpeedCount_Dir”
shall be used.

HS_SpeedCount_Dir Valid
IS3 MO0.0
et A vali———————¢ >
Speed
RO.0
[:.— Input_B EdgePer10m5|—|:.
Speed_Hz
RO.1

Example: Input IA0 and IA1 are configured as input to HS_SpeedCount_Dir.

HS_SpeedCount_Dir function block. Description of inputs and outputs:

Input_A Input A connected to the block.

Input_B Input B connected to the block.

Valid OK output. Value is within range.

EdgePer10ms | Output speed in edges per 10 ms. Shall be connected to a register (R).

PulsePerSec

Output speed in Hz. Shall be connected to a register (R).

*Both outputs refer to the same speed, only the scaling differs.
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For speed monitoring and stand still monitoring the function block “SpeedMon1” can be used.
The two inputs for speed can take their values from different sources such as the function
blocks for incremental encoders, absolute encoders, analogue inputs etc.

The function block has three safety functions:

- Compares a register “Speed” with a second register for speed “CompSpeed”, and checks
that the difference is not more than the value set at the input register “MaxDiff”. If the
difference is within the limit the output “SpeedValid” is set, and the output “ValidSpeed” will
be equal to “Speed”. The timer input "DiffDelay" is an off-delay for the comparison. The
block allows the two values “Speed” and “CompSpeed” to differ more than MaxDiff during

this time.

- Stand still monitoring of input "Speed" with hysteresis. The output "StandStill" is set when
the value at the input "Speed" has been O for 0.7 sec. After that the "Speed" value is
allowed to increase/decrease three times in either direction.

- Safe limit speed (SLS). The output SafeLowSpeed is set when the input value at "Speed" is
less than the input value "LowSpeedLim".

Speed_PulsePerSec_IA0 SpeedMon1 ValidSpeed
R30.7 1S3 M30.10
s e S
SpeedValid|
AbsEncoderSpeed CheckedSpeed
R30.28 R30.29
ValidSpeed
MaxDiff
StillStand2
M30.11
DiffDelay —C >
StandStillj
SafeLowSpeed
M30.12
SafeLowSpeed
4000 LowSpeedLim f——< >

SpeedMon1 function block. Description of inputs and outputs:

Speed Input register for speed value (Primary speed input).

CompSpeed Input register for monitoring of the value in the primary “Speed” input.

MaxDiff Input for the maximum allowed difference between “Speed” and “CompSpeed”.
DiffDelay Off-delay for the comparison. MaxDiff can be exceeded during this time.
LowSpeedLim |Limit value for safe low speed.

Speed/Valid Output for when the two speed values are within the limit of “MaxDiff".
Valid/Speed Normally equal to the input “Speed”. At fault 32767.

StandStill Output set at standstill.

SafeLowSpeed | Output set when speed is less than input “LowSpeedLim”.
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12.1 Application with two encoders — Speed monitoring
With the application example below, using two

incremental encoders, Category 4/PL e can be
achieved for speed monitoring and “safe low
speed” function. For “stand still” monitoring
Category 3/PL d can be achieved if motion is
detected regularly. Note that faults such as wire
break not will be detected during stand still, so

Ch.1Ch. 2

stand still should not be longer than a few hours
each time.

Speed monitoring of one motion with two Incremental encoders

Encoder 1 is used for (primary) speed value.

A-pulse from the encoder is connected to input IAO on Pluto.
B-pulse from the encoder is connected to input IA1 on Pluto.

HS_SpeedCount_Dir Speed_1_OK
IS3 MO0.0
Input_A Validg———— >—

Input_B EdgePer10msf—
Speed_Encoder_1

RO.1
Encoder 2 is used for comparison speed value.
A-pulse from the encoder is connected to input IA2 on Pluto.
B-pulse from the encoder is connected to input IA3 on Pluto.
HS_SpeedCount_Dir Speed_2_OK
1S3 MO0.1
F— e ) validh———< >
_—Input_B EdgePer10msf—
Speed_Encoder_2
RO.3
The two speed values are compared by SpeedMon1.
Speed_Encoder_1 SpeedMon1 Speed_Valid
RO.1 1S3 MO0.2
— g By
SpeedValidj
Speed_Encoder_2 Valid_Axis_speed
RO.3 RO.4
ValidSpeed}
Stand_Still
MO0.3
Standstill
Safe_lLow_Speed
MO0.4
SafeLowSpeed
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12.2 Application with one encoder and one analogue value — Speed monitoring

With the application example below, using one encoder and one analogue value from a
frequency converter, Category 3/PL d can be achieved for speed monitoring, “safe low speed”
function and “stand still” monitoring. For stand still monitoring it is required that motion is

detected regularly.

Application example with one encoder and a second channel from
frequency converter

Note that faults such as wire break in encoder cable not will be detected during stand still, so

stand still should not be longer than a few hours each time.
However wire break in the analogue channel is detected since 4 mA is defined as O speed.
Wire break will result in 0 mA and Speed_Freq_Conv = -122. The block SpeedMon1 will detect

the fault.
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Example with speed monitoring of one motion with one photocell and
an anlogue signal from a frequency converter

The photocell gives 20 pulses/revolution

When the frequency converter gives maximum, the speed is 24.4 revolutions per second and
the analogue output gives 20mA.

At that speed the photocell frequency is 24.4 x 20 = 488 pulses/sec

The photcell is connected to input IAO on Pluto.

HS_SpeedCount_Up Speed_1_OK
1S3 MO0.0

[ T valih————————< >

EdgePer10msf—

Speed_Encoder
R0.8

Analogue output from frequency converter is connected to input IA1 on Pluto.
The analogue input value from the frecuency converter is scaled to 488 at 20mA to match the encoder value.

ReadCurrent Speed_2_OK
1S3 MO0.1
Input 9——< >—
Currentf—

Speed_Freq_Conv

RO.7
ScaledValue
Value_20mA

The two speed values are compared by SpeedMon1.
The photocell is used for (primary) speed value.
Analogue value from the frequency converter is used for comparison of the photocell speed value.

The value from the frequency converter is allowed to differ 20 (MaxDiff) however during 0.5 sec (DiffDelay)

it is alowed to differ more than 20. After that SpeedValid switches off and ValidSpeed is set to 32767.
StandsStill is initiated when Speed and ValidSpeed is 0. (CompSpeed does not need to be 0, but within MaxDiff)
The output SafeLowSpeed is on when the Speed and ValidSpeed is below 150.

Speed_Encoder SpeedMon1 Speed_Valid
RO.8 1S3 MO0.2
e | >
SpeedValid}
Speed_Freq_Conv Valid_Axis_speed
RO.7 RO.4
) ——compsoeed|—
ValidSpeed]
o—
Stand_Still
MO0.3
ey < >————
Standstill
Safe_Low_Speed
SafeLowSpeed
O ——fowspeedtim_|———

Program example for speed monitoring with one encoder and one analogue channel.
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13 Variables

By a mouse click on “Variables” in the tree menu, pages for each type of variable can be reached.
Here it is possible to give an individual name and description for each of the variables.

13.1.1 Symbolic Name

A variable can be given a name which can be used instead of the real I/O name further on at the

ladder logic programming. The naming can be left out or be filled in later.

The following characters are allowed for variable names:

- A-Z a-zand all other letters according to the Unicode specification (for example
Scandinavian, Greek, Russian and Chinese letters).

- 0-9, but not as the first character.

- _ (Underscore) is allowed, but not as the first character.

- . (Dot) is allowed with Instruction set 2, but not with Instruction set 3.

13.1.2 Description
The description has no influence on other functions.

13.2 Local/Global variables

At the top of the page there are tabs representing each kind of variable type. The variables can be
either Global or Local. Global variables can be used by all Pluto units connected to the bus, local
variables are just for internal use in one Pluto unit. Global variables are marked (G).

E| g:zif:z:ces Varishle atributes: [G]  Global wariable. These variables are vizible ta other Plutos on the bus.
E| Project Project3 Safety Inputs ISafet_l,J Dutputs] MonSafety Dutputs GlobaIMemoriesl Memories] Hegisters] Syztem Memories] Systern Reqisters
E‘e Pluta 0 _ Statuz |Yarable Symbolic Name |Dest:li|:|lil:|n
-1 140 Options
i aniables 10.0 [G] |MuteSensarl Senzor far initiation of muting. MuteSensorl and MuteSenzar:
4t PleCode 10.1 [G] |MuteSensar? Sensar for initiation of muting. MuteSenzar and MuteS ersor:
10.2 [G] | Conthd anitar MC contacts of contactors for monitoring
Var. type/Family A20 family (except B22 and D20), O2
Global variables:
Safety Inputs | .0...7,10...17
Safety Outputs Q_.0..0Q 3

Global Memories GM .0...GM .11

Local variables:

Safety Inputs -

NonSafety Inputs -

Safety Outputs -

NonSafety Outputs | Q .10 ...Q .17
Memories M .0..M .599
Registers R .0..149

Double Registers** | DR_.0...DR_.148 (only even numbers)

System Memories | SM_.0..199

System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this
manual.
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Var. type/Family

Pluto B22

Global variables:

Safety Inputs | .0...7,10...17
Safety Outputs -
Global Memories GM .0...GM .11
Local variables:
Safety Inputs | .20...1 .25
NonSafety Inputs -
Safety Outputs -
NonSafety Outputs | Q .10 ...Q .17
Memories M .0...M .599
Registers R .0..149
Double Registers** | DR_.0...DR_.148 (only even numbers)
System Memories | SM_.0..199
System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.

Var. type/Family Pluto D20
Global variables:

Safety Inputs IA_.0...1A 3,1 4...1 .7,110...1 17

Safety Outputs Q .0..0Q0.3

Global Memories GM .0...GM .11
Local variables:

Safety Inputs -

NonSafety Inputs -

Safety Outputs -

NonSafety Outputs | Q .10 ...Q .17

Memories M .0...M .599

Registers R .0..149

Double Registers** | DR_.0...DR_.148 (only even numbers)

System Memories | SM_.0..199

System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.

Var. type/Family

Pluto B46, S46

Global variables:

Safety Inputs | .0...7,10...17
Safety Outputs Q .0..0 .3
Global Memories GM .0...GM .11

Local variables:

Safety Inputs

.20..27, 30..37, 40..47

NonSafety Inputs

I
Safety Outputs Q 4.Q0..5
NonSafety Outputs | Q .10 ...17, 20..27
Memories M_.0...M _.599
Registers R _.0. 149
Double Registers** | DR_.0...DR_.148 (only even numbers)
System Memories | SM_.0..199
System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.
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Var. type/Family

Pluto D45

Global variables:

Safety Inputs IA_.0...IA 7,110...1 17
Safety Outputs Q .0..0Q0.3
Global Memories GM .0...GM .11

Local variables:

Safety Inputs

.20..26, 30..37, 40..47

NonSafety Inputs

I
Safety Outputs Q 4.Q0..5
NonSafety Outputs | Q .10 ...17, 20..26
Memories M_.0...M _.599
Registers R _.0. 149
Double Registers** | DR_.0...DR_.148 (only even numbers)
System Memories | SM_.0..199
System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.

Var. type/Family

Pluto AS-i

Global variables:

Safety Inputs | .0and ASi_.1...15
Safety Outputs Q .0..0Q.3
Global Memories GM .0...GM .11

Local variables:

Safety Inputs

| .1..3,10..13 and ASi_.16..31

NonSafety Inputs Slave Inputs: ASi_.X.Y*

Safety Outputs -

NonSafety Outputs | Q .10..13 and Slave Outputs: ASq_.X.Y*

Memories M_.0 ... M_.149 (With instruction set 2)
M_.0 ... M .599 (With instruction set 3)

Registers R .0..149

Double Registers** | DR_.0...DR_.148 (only even numbers)

System Memories | SM_.0..199

System Registers | SR_.0..99

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.

Var. type/Family

Pluto B42 AS-i

Global variables:

Safety Inputs | .0...3
Safety Outputs -
Global Memories GM .0...GM .27

Local variables:

Safety Inputs |_.10..17, 20..27, 30..37, 40..47 and ASi_.1..31
NonSafety Inputs Slave Inputs: ASi_.X.Y*

Safety Outputs Q .0..Q 5

NonSafety Outputs | Q .10 ...17, 20..27 and Slave Outputs: ASq_.X.Y*
Memories M .0..M .599

Registers R .0..149

Double Registers** | DR_.0...DR_.148 (only even numbers)

System Memories | SM_.0..199

System Registers | SR_.0..99

*X=1..31(1B...31B),Y=1...4

If for instance ASi_
ASi_

1 (ASi_

.1B. But if ASi_.1 is an A/B slave (Nonsafe A) there can also be an ASi_

.1.1...ASi_.1.4) is a Nonsafe Std slave with 4 inputs, there can not also be an

.1B (Nonsafe B).

**With instruction set 3 only. One Double Register consists of two subsequent Registers. See Part 2 of this

manual.
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13.2.1 Export variables

For Pluto with “Instruction set 3” and OS version 3.2 or later it is possible to select a number of
local variables (Registers, Double Registers, Memories, Safety Outputs, NonSafety Outputs and/or
Safety Inputs) and export them to make them available for the other Pluto units on the bus. Right-
click on the Variable in Pluto manager, and then left click to select the variable name in the pop-up
menu.

“ariable attributes:  [G]  Global wariable. Variable iz wisible to other Plutos an the
[E] ExportedYariable Yariable iz wigible to ather Plutos o |

Safetylnputs] Safety Dutputs] MonG afety Outputs | Global Memories  Memornies

Variable attributes:

[6]
[E]

S afety Inputs ] Safety Dutputs ] MonS afety Outputs ] Global Memories  Memories

Global variable. Wariable iz vizible to other Plutos on the
Ewported Variable. Y ariable iz visible ta other Plutos an |

Status |V¥ariable Symbaolic Mame ‘Descriplinn Status |¥anable Symbolic Hame |Desc:lipli|:|n
Mo.0 M0.0 |
MO.1 Mol
Amn 2 M0.2
— [E] Exporthf-10.3 03 i€l
N —

Selection of “Export” variables will add telegrams to the Pluto bus communication and there is a

limit to the amount of “Export” variables which can be added.

Each of the following options equals one extra telegram-pair:

32 boolean variables

16 boolean variables + 1 register
2 registers

1 Double Register

A maximum of 4 extra telegram-pairs per Pluto, but a total maximum of 16 extra telegram-pairs per

project is allowed. There are also some important drawbacks:

The bus load increases considerably, especially if rapidly updated registers are used (e.g.
encoder or analogue values) since a combination of cyclic and change-of-state transmissions

are being used.

For registers and double registers, maximum stop time is increased 10ms compared to

Boolean variables.

Since the mapping of “Export” variables is done by the compiler the variables can only be
accessed from Plutos within the same project.
“Export” variables cannot be used in gateways.
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In the PLC program the variables can be used directly, as soon as they are exported. Two special
function blocks, “RegisterValid” and “DRegisterValid”, can be used to find out if an exported
register or double register is valid. Normally this is not needed, but if a zero value is used to enable
a dangerous function these blocks must be used since the value zero also can mean “no
communication”. A typical case is a still-stand monitor when stand-still is represented by the value

0:
Enkelregister Registeryalid Enkelregister<=5
R30.14 R30.14<=5 (31.0
Eﬂegister Y alid s £ —
F31.0=Enkelregister
R31.0=R30.14
1 i
Speed DR egisteralid Encoderdk.  Speed<=1
DR30.223 h30.4 DR30.28<=1 0211
| 1{DRegister_Vald |} ¥ < 3

In this example it would not have been enough to insert only the “EncoderOk” contact (without DR30.28
and DRegisterValid) in the ladder rung since that signal does not guarantee that the register value is

valid in Pluto 31!
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13.3 Remanent variables

A remanent variable implies that the stored value remains even when the power to Pluto has been
switched off. This function is only implemented in the following Pluto types with hardware (HW)
version and operating system (OS) version according to the table below:

Pluto type HW version OS version
A20 v2 All All

B20 v2 All All

S20 v2 All All

B22 All All

D20 All All

B46 v2 2.11 or higher 3.0 or higher
S46 v2 2.11 or higher 3.0 or higher
D45 All All

AS-iv2 3.7 or higher 3.0 or higher
B42 AS-i All All

For Pluto HW version, see label on Pluto. If no HW version is stated, the Pluto is too old to have
remanent variables.

PLUTO i
Safety PLC system :
Type: Pluto B46 v2 I
102 20— 070— 17 :

I

|

!

847 — 0551

2007017
002
0027

2218

Batch no: 22— 18002
SIL3

To configure remanent variables, click on the button “Remanent Variables”.
\

=B Projects
=By Project Humberl

.. LERlFuto O
.. as-i Pluta 1
# Bas Pluta 2

Number1 - Pluto 0
Pluto Family=AS-i
Extended arithmetic AS-i+Z needed, All Flutos ki the project must have 05 3.0+

IDFE Number [12 hex digits)
| D0O00GEF 357E |

Fluto Dezcnption
The first Pluta on the bus

Advanced Settings Esternal Communication Remanent Yariables
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Registers R100 to R131 and/or Memories
M100 to M131 can be used as remanent
variables in different combinations. The
only exception is that if all Remanent
Registers (R100..R131) has been selected,
then no Remanent Memories can be
selected.

Remananet Variables Pluto O

FRemanent Registers

+ Mo Remanent Registers
" R100.R109

" R100.R114

" R100.R129

" R100.R131

support them.

Mate that not all Plutas support remanient wariables,
Er29 will be dizplayed when remanent wariables are specified and Pluto doesn't

Remanent Memories

+ Mo Remanent Memaries
¢ MI00.M115

" MI00.M13

x Cancel |

In the variable list, Memories and Registers which has been configured as remanent are marked

with a red [R].

Double Registers ] System Memoriesz ]
Safety |nputs ] Maonzafety [nputz ] Safety Outputs M onSafety Outputs ] [Global kMem
Status |Yariable Symbolic Mame D escription
MO0.100 [R]
MO0.101 [R]
M0.102 [R]
M0.103 [R]

13.3.1 Clear Remanent variables

At download of the PLC program from a
PC to Pluto the user is given the choice to
either clear or keep the remanent variable
values.

However, if the project name or the station
number (Pluto number) has been changed
the variables will be cleared at download
even if “Keep remanent variable values”
has been selected.

At Er74 (Remanent memory error) the
variables will also be cleared.

Pazzward

Remanent W anables

Pluto manager, - Password

Download of program from PC to Pluto.
The execution will first be stopped.

Pluto requires a password to
remove the old program.

|N {Case sensitive)

(" Clear remanent variables

(" K.eepremanent varable values

x Cancel |
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13.4 Export and import variable names

By right clicking on “Variables” in the tree menu to the left the variable names can be imported

from, or exported to, a .csv file which can be

read by e.g. Excel.

Add Yariable Prefixes

Remove Yariable Prefixes

‘ ) Yariable attibutes: [G] 0
=R Projects
=By Project Noname Double Rec
El@ Pluta 1 Safety [nputs Mo
O ESD _Elljpht'_:'ns Status |¥ariable Syn
éﬁ - Optiohs
% = Import Yariable Mames to Pluko

Export Wariable Mames from Pluto

By clicking “Import Variable Names to Pluto”

the following dialog box is shown. Select desired

alternative for prefixes and click “Import” to import selected file.

Import Variable Names to Pluto O

Prefix O ptions
" Remove Prefives [e.a. P12_Emstop)
s Don't change prefises

" Add prefises [e.q. P12_Emstop)

x Cancel

)

|

By clicking “Export Variable Names from Pluto” the following dialog box is shown. Select desired

alternative for Global/Local variables, prefixe

s and sorting order. Click “Export” to create the file.

Export Pluto 0 variables Names

Iv Erport Global Varniables
Iv E=port Local Vanables
| Add Pluto Murmber Prefizes [e.g. P12_Emstop]

Sorting Options
" Sort accarding ta Symbolic Mame arder

(» Sort according to Mumeric Mame order

" Mumeric order and alzo include alzo undefined 1/0's

Expart |

X
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14 Ladder logic programming

By a mouse click on “PLC Code” in the tree menu the page for ladder logic programming is shown.

Preferences
EHER  Projects Number1 - Flute 0 Plc Code

B Project Humber

EE Fluto D
0 140 Options 1

B Wariables
R P - o Start

Pluto 1
=R Pluta 2 I 2 —| |First network
=R Pluta 31
105 0.7 0.1
| | .
k0.1 10.6
] |——|/J
I 3 —| | Second netwark
10,10 0.2
53—

M 0.5
— {1 L1
e
/7

The ladder logic program is built up with networks, also called rungs. These are numbered on the

left side.

By a right mouse click in a network the following dialog box appears.
The options Cut, Copy, Paste and Delete Networks operate as most
other windows programs and lead to new dialog boxes.

By selecting “New Network” a new network is opened and inserted below

the network were the mouse click is carried out.

Mew Metwork ¥
Cut Metwork(s)
Copy MNetwork((s)
Paste Metwork(s)
Delete MNetwork
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14.1 Edit mode

Edit mode can be entered in two ways, either by selecting “New Network” as described above or
by a left mouse click on an existing network. Only one network can be edited at a time.

Bus 5t AS- St u.:;n Up\d/ate EH:};ndEDI:pse t AF 4+ <> i}
0.1 0.6
|| v
3 —| |Eecond network
k0.1 1010 0.5 M0O.2
| | || e
0.6
L1
4 —| | Third network
.2 k0.2

A network in Edit mode is high-lighted, the lines between the components are red and hit boxes
are shown. The hit boxes show where it is possible to connect a line. In edit mode it is possible to
drag around, insert, disconnect, delete, etc. lines and ladder components.

Operations in edit mode:

Draw a line:

Change a line:

Change components

properties:

Change components:

Moving components:

Do a left mouse click (and release the button) in a “hit box” for a
component. The “hit boxes” show the connection points. Move the cursor to
the component where the end of the line is to be connected and fix it with a
left click.

By clicking the mouse on a line outside the “hit boxes”, the line is grabbed.

It is now possible to:

- Stretch it to a third point and fix it with a left mouse click.

- Go to one of the “hit boxes” and disconnect it with a left mouse click.
When the line is detached it can be fixed to another component or deleted
with a mouse click outside a “hit box”.

- Make a right mouse click and a dialog box “Delete line” is shown.

- Un-grab it with a new left mouse click.

A double left mouse click on a component leads to a dialog box for
changing Variable name, NO, NC, Pulse function etc.

By a right mouse click on a component a dialog box with three options is
shown.

- “Components properties.” for giving or changing the name or function.
- “Disconnect component” for deleting all connections to the component.
- “Delete component” for deletion of the component.

Press and keep left mouse button down on a component and drag it.
Release the mouse button at the new place required.

AL 1D HD
rfmwpmw
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14.2 Tool bar
The tool bar is shown in edit mode and is used for the insertion of ladder components.

hArW O @88

To insert a component, click on the corresponding symbol. The cursor then takes the form of the
symbol. Place it where you want to have it in the network, fix with a left mouse click and fill in the
properties.

Tool bar components:

1t |
Standard ladder contact components. (Leads to the dialog box below.)
rType— SymbolicYariable Hame
k& no | |
1/} © NC Rieal Yariable Mame
JFF © P_Edge I
M © N_Edge
q/ [k x Cancel |
<ir
Standard ladder output components.
Leads to the dialog box below.
Tupe
£ ¥+ Cal
{=¢ (7 Setlatch
Symbaolic Y ariable Hame
{F¥ " ResetLatch || j
1> ¢ Togale Latch Real Variable Namne
Mew Variable ...
L% Jump
| x Cancel |
.
1) Timers

Leads to a dialog box for selection of different types of timers.

A\ 1D D
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1

Function blocks

By clicking on “F” a list with available function blocks appears. This list is however dependant on if
a function block library is selected. See “Selection of function block library”.
The function blocks are described in separate documentation.

Metwork with a function block handling & gate with indicated rezet and monitoring of contactaor.

Gate CHA TCARTI Contactor_B
0.3 0.3
|| In1 OfF—< >
[zate_CHE IndRezet
10.4 [0.14
| In2  IndResetq—=<  >—
PE_Reszet
10.14

ManitarContactor
0.2

FRezet  TClaulk§—

Example of network with function block

Arithmetic functions and constants.
A click on the symbol leads to the following drop
down list.

“Arithmetic Assignment” assigns a value to a
register. This assignment can contain a
mathematic operation (+, -) as well as a direct
assignment of a value.

Test

Arithrmetic Assignment
® Arithmetic Relation (Compare)
Time Conskant
Zonskankt
Feqister
Reqgister Resul:

“Arithmetic Relation” makes a comparison of a register.
“Time constant” is used for function blocks requiring a timer value as input.
“Constant” is used for function blocks requiring a constant value as input.

By selection of one of these options a new dialog box is shown where the value,
comparison etc. is written in text form. (See also Part2 Programming manual)

Operand 1 Relation
fe =

f* Register <
{ i

Symbolic: Regizter Mame

| [55] LE
{ e

Real Reaister Mame

Arithmetic Relation - Properties

Operand 2
" Constant

(* Register

Symbolic Regizter M ame

Real Reaister Mame

{ o=
Mew Register

x Cancel |

=
Mew Register
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In the ladder diagram the arithmetic function looks as follows.

Fourth nebwaork,

RO.05R0.1 R0.0=4
05 RO.0R01 RO.0-4

| P y

By positive edge on input 10.5 and register R0.0 is greater than R0.1, R0.0 is set to 4.

14.3 Update / Undo

L] e
Undo Update

To exit edit mode either the “Update” or “Undo” buttons can be used. Update confirms the changes
and Undo restores everything in the edited network as it was before entering it.

Instead of “Update” button:
- “F3" key or
- “Esc” followed by answering Yes in a dialog box, can be used.

Instead of “Undo” button:
- “F2" key or
- “Esc” followed by answering No in a dialog box, can be used.

14.4 Expand / Collapse networks

r
Expand Collapse

The ladder diagram can be controlled to be in either expanded or collapsed form. In collapsed form
only the comment for a network is shown and the ladder logic is not visible. The buttons in the tool
bar controls all networks in the whole ladder diagram.
To control each network separately there are “+” and “-“ buttons on the left side of each network
which can be used.

1 4| Start

2 4| | Firzt netwark,
Second network,
—| | Third netwark,

Lk

3
4
1.2 MO.2

| P < R 2—

Fourth network,
Fifth netwiork,
Metwork with a function block handling a gate with indicated rezet and monitoring of contactaor,

[k b b

g +
Ladder diagram with collapsed and expanded networks

A\ D D
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14.5 Drag-and-drop

Components and function blocks can be copied from one network to another with “drag-and-drop”
technique. The network where the components are to be placed shall be in edit mode. Put the
cursor on the component which shall be copied, and left click. A component symbol will be shown.

Just drag this symbol in place and release.

:H
PO_NS1_K1
100

PO_NS1_K2
0.7

il

In1

Ine

Start

TC15

PO_NS_OK
GMO.0

L <

e

Network 3 is in edit mode, and the cursor is put over the component which shall be copied.

2 H
PO_NS1_K1
10.0

PO_NS1_K2
107

e

In1

Ine

Start

TC15

PO_NS_OK
GMO.0

e

ErE

By holding down the left mouse button the “Function block symbol” is shown.
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PO_MS1_K1
0.0

PO_MST_K2
0.1

el

[l

[m2

Start

TC15

PO_MNS_OK
GMO.0

e |

Drag the component in place and release the mouse.

In'I‘J|F

Ine

Start

TC15

FEe
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14.6 Options

The intention with options is to make it possible for someone without detailed knowledge of the
whole program to make some changes in the code. The same PLC program can be used for
different variants of a machine. By “checking” or “un-checking” a checkbox in the PLC code a
memory is set or reset. This memory is then used later in the code to bypass a function, for
instance a switch, for variants of the machine which are not equipped with this switch. This makes
it easy to adapt the program for the specific application. Options work very well together with
password protection (see 4.1 Password protect), where options can be configured to have a
different degree of protection than the rest of the code. Note that options must be in the beginning
of the “PLC” code.

1 -
1
Start
Bridge_EmOut2
[X] Bridge Embut2 b0.11
o5
3 —| |EmStop 1
Emergencyztop_chi TC1S EmOut]_0K
[0.0 0.1
| I of—
Emergencystop_ch
101
| Iri2
Start
4 —| |EmStop 2
Emergencystop2_chi TCAS EmOut?_0OFk
2.0 h40.2
|| In1 Qf——= —
Emergencystop2_ch2
121
| In2
Start
5 j Em Stop
EmOutl_Ok  EmOut?_0OFK ResatT ErnOut_0OK
k401 0.2 k0.0
[ | | | In1 af—< >
Gr0.0
IndResetf——= —
Rezet_button
115
I I Reszet
Test
Example: If the checkbox for Option 1 is checked MO0.11 will be set, and thereby bypassing MO0.2.

A\ 1D D
rfRpmw
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To program an option, right click in the network area:

Mew Metwiork, Ernphy Metwork,
Cut Mebwork(s) Basic network R
I I Copy Mebworkis) Set — A=
Paste Mebwark(s) Reset
Delete Metwork, Toggle

Arithrmetic Assignment
Arithmetic Felation (Compare)
Jurnp

Sequence skep

Config Opkion

Funckion...

Choose "New Network” and "Config Option™:

= Configuration Option

(ption dezcription
Bridgs EmOut?

Symbaolic Y ariable Mame

| =

Real Yanable Mame

.11 Mew Yariable ...

o Ok X Carcel ‘

Type in Option description and variable name (only Memories can be used for options), and click
ok:

To enable the option, mark the checkbox and confirm by clicking “OK”.

=

Pluto Manager,

Confirm Set option

x I 2
D Bridge EmQutz 0] 4 | byt |

A\ HR D
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=

[X] Bridge EmOutz

MO 11

MO0.11 is now set.

14.7 Sequences

In addition to the ordinary PLC code it is possible to have 9 Sequences with a maximum of 254
steps in each sequence.

To open a new sequence:
Right click on the Pluto symbol in the tree menu - Select “New Sequence” - Enter a sequence
number 1-9 in the next dialog box.

5B

Freferences

EE Fluto 0

-|/|- Plz Code
4+

:

33 Projects

Froject Mumberl

[ 140 Optiens
W arisbles

Flz CodedSeq 1

Plz Code/Seq 2
Pluto 1
Pluto 2
Phata 31

Number1 - Pluto 0 Plc CodefSeq 1
1

Jurp ahe step fonward to step 1

+1
J o=

Jump to step 0

J o=

A very simple sequence.
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15 Project setup

15.1 Function libraries

The Pluto system offers the possibility to use pre-programmed function blocks / macros for
different safety functions and safety devices. These function blocks are stored in separate library
files with file extension .fps. Standard libraries are included in Pluto Manager but it is also possible
to make user specific libraries. Several library files can be loaded in one project.

Function Libranes
|< func05. fpss Change...

Function library Func05.fps is selected.

LN LS IETETRN  RET YIS

Include Function Definition Files x|

~Include File

?Euncﬂg.fl:@ — I

Add Uzer Library... | Add Standard LiI:urar_l,l...l Remove Libram

o Ok x Cancel ll

Function Libranes

I Change... |

By a mouse click on “Function libraries”/ “Change” on the Project [Name] page a dialog box with

three options appears.

- “Add standard Library”: Pluto Manager looks for files at “..\PlutoManager\Library” where they
are normally stored by the installation program.

- “Add User Library”: Pluto Manager looks for the files in the directory where the project files are
stored. User libraries are files with user specific function blocks.
For making a function block see special manual.

- “Remove Library” is used for deleting a file in the list.

A\ 1D D
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15.2 Merge projects

It is possible to merge two different projects into one. Open the two projects which shall be merged

together in Pluto Manager. Right click on one of the project names and select “Merge Project”.

-

Select project to merge

==

e

Awailable projects:

J 0K X Cancel I

= H & 4 - [T
Open Save Print Comp.Down Online Bus St AS- 5t
Freferences
g Fart o
E‘ B NewPluto
E|--E Pluto 0 | :
-0 1o [ saveProject
: % Yari Close Project
e
E‘" Prc!|ect Pat  Merge Project (ignore conflicts)
EIELE PMEJ; | Mew Visualization
_@ A5 Import Variable Names to Project
- \-"an% Export Variable Names from Project
4+ Plo o
Click “Merge Project”, select the project that shall be merged, and click OK.

It is a requirement that all Pluto units are uniquely numbered and that all variable names are
unique, i.e. that no variable name is used in both projects.

If “Merge Project (ignore conflicts)” is selected the same variable name in both projects will be
allowed, but the variable name will only be shown in the PLC code for the Pluto where it was
defined. In the example below both 10.0 and 1.0 are named “Input_zero”.

1.0

Input_zero
10.0

In the PLC code for Pluto 0 only 10.0 is named “Input_zero”, and in the PLC code for Pluto 1 only 11.0.

Input_zera
1.0
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16 Compilation

&

Cormp.

Pluto Manager saves the program in a file with extension “.sps”, but this cannot be downloaded to
a Pluto unit before being compiled. The compiler checks the program code in the sps-file against
syntax faults and produces a file in hex format (.hps), which can be downloaded.

By clicking on the “Comp” button the compilation is started and a text window appears on the
screen. At the end of the compilation the message “0 Error (s) detected ...... Result=OK” appears,
if everything is passed. Pluto Manager prevents most syntax faults but not 100% and it can
therefore happen that the compiler gives fault messages.

Note. Pluto Manager and the compiler just checks for syntax faults, when the code is not
corresponding with rules of the language. Logic faults, like an emergency stop that controls an
incorrect output cannot be detected by the software tools. Programs must therefore be reviewed
and safety applications carefully tested before the use.

A\ HD D
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17 General Preferences E' Preferences

This page contains preferences related to the PC-computer.

Preferences

Communication ]Directories I Updates via internet | Language Encnding] Appearance I Etc ]

Communication Port

Screen update interval
|com2s  (vcen)

ﬂ |2|Z|E|ms ﬂ

COoM3 ( Seriald )
COM4  {Winachsf0)
Network

For communication via Pluto USB cable, select the first “VCP” COM port from the list.
For communication via the serial port, select the “Serial” COM port from the list.
Network is used for remote monitoring/control, see chapter 19.2.

Screen update interval

200 ms -

Update interval in online mode. Lower update interval makes the computer slower.

Preferences

Communication Directories ]Updates via inbernet] Language ] Encoding | Appearance ] Etc ]

Default project directory (sps and fps files)

|C: Weersh..oooenn. }Documents\PlutoManager \Projects Change...

The Pluto Manager installation creates a “Projects” folder. The default location for this will be
C:\Users\....... \Documents\PlutoManager\Projects if no other location is specified.

Preferences

Communication ] Directories Updates via internet ILanguage] Encoding ] Appearance ] Etc ]

¥ Ask for new system software from ABB when updating Pluto/Gateway FIXA

Iv Regularily check for new version of Pluto Manager

Chedk for new version now

Proxy server

™ Mone

{~ Windows setting (setting for Internet Explorer)
f* |proxy.se.abb.com:81

AL HD D
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In order for Pluto Manager to have internet access it can be necessary to change the proxy server
setting.

Preferences

Communication ] Directories ] Updates via internet  Language lEncu:uding ] Appearance] Etc ]

Blodk description language

| EM English j

The function blocks have a description, visible by a right click/Function description on them. The
language of this description can be selected here.

Preferences

Cnmmunicaﬁnn] Direcb:ries] Updates via internet | Language Encoding ]Appearance] Etc ]

Codepage for ANSI files

| 1252 (ANSI - Latin I) - System codepage ﬂ

v New projects in unicode {recommended)

[~ Convert old projects to unicode when loading {recommended)

For older project which are not in Unicode the codepage can the specified. It is also possible to
convert old projects to Unicode.
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Preferences
Communication ] Directories ] Updates via internet] Language ] Encoding Appearance lEb: ]

Hit Box size
[v Display Hit Box when network is highlighted [ J

|v Separate components when focused

[v Auto Connect

[v Start with ladder diagrams expanded

Ladder Background Color Default Colors

Comment background
Focused Ladder Background
Ladder Component Body
Ladder Lines

Ladder Lines Off

Ladder Lines On

Hit Box

I 1| LT

Hit Box size
[v Display Hit Box when network is highlighted | J

The size of Hit Boxes and if they shall be shown in the ladder diagram can be set.

v Separate components when focused

In Edit mode the ladder components are separated from each other.

[v Auto Connect
When Auto Connect is ticked, ladder components are automatically connected when they are
inserted on a line.

[w Start with ladder diagrams expanded

As default the ladder diagrams are opened in expanded from.

Colours
The colours in Pluto Manager can be changed by the user.

AL D B
MW 90 2TLC172002M0219_A



18 Online operations

18.1 Communication

The system communicates with an ordinary PC through a special cable with a 4-pin connector
connected to one of the COM ports on the PC, or via a special Pluto USB cable connected to a

USB port. Go to the page “Preferences” and select COM port.

18.2 Tools menu

Most of the online functions can be found under “Tools” menu

a File Search BEEN Window Help
= H % Bus Sktatus

Upen Save Frint Erase PLZ Program
~E"  Preferer  Onlinelnfo 4
E‘E Prn|ect§ Copy online IDFLX bo Clipboard
=Bz Proje i ,

=8 =EER

[ Terminal ‘Windaw
Reset all Plutos
Wite IDFLX

Upload program From Pliko

Pluto System Software

~ —_— S —

18.2.1 Erase PLC Program / Change of password

Under “Tools” - “Erase PLC program” it is possible to erase the PLC program. (Password is

required.)

This function can also be used in order to change pass word. When down loading a PLC program

into an erased Pluto the user can select a new password.

18.2.2 Online info

Under “Tools” = “Online Info” it is possible to read data in
“real time” from a Pluto unit.

For the normal user, Project Name and Compile time is
the most important data.

To go online, the Project name must match with the
Project name of the opened project in Pluto Manager.

18.2.3 Copy online IDFIX to Clipboard

The identifier circuit “IDFIX” is read and automatically
copied to the clipboard. By a Ctrl+V it can then be pasted
into the field “Identifier Number”.

PlutoManager x|

Pluko Cnline: 2,00

Project Mame=Mumber1.sps Example
Program CRC=2004

Compile Time=2004-02-01 22:00
Seal On 2004-02-01

Load Time=2004-02-01 22:00
Password protected
ID=000006EFZSFE (Fixed identifier)
Skatus EO=MNa Errar

PlutoManager x|

1D '00000SEF357E" copied ko clipboard
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18.2.4 Terminal window

Another way to communicate with a Pluto unit, is to open a terminal window. In this mode the PC is
just a terminal. Everything typed on the keyboard is sent to the Pluto unit and everything written in

the terminal window is written by the Pluto unit.

A lot of things can be monitored via the terminal like I/O:s, compile date, program name etc.. Itis
also possible to load new programs by typing “pl” followed by a click on the “Send File”-button.
By typing “h” (help) available commands are listed.

Instead of this terminal a standard terminal program can be used such as HyperTerm in Windows.

Send File

= Pluto™Manager Terminal Window

Cloze | Copy

=10l %]

ioo
iono

i
q
gm
m
£m
r
grY
-
n
pl

hs
ho

er
1o

5d

Plu

Pluto _axiD.0

.00 01 010101010

.00 D0 1 0
Plutq_a>
Pluto_axh

hit-addr
hit-addr
hit-addr
hit-addr
hit-addr
number
number
number

ot

eXOon
exoff

gin
addr

tq_aH

Check
Check
Check
Check
Check
Check
Check
Check

Input =tatus
output status
Global mem status
Hemory hit status
SysMem hit =status
Register value
SysRegister value
Sequence step

Display ID numhers
Plc Load to £lash
Bus =tatus

Rehoot all plutos
Execute on
Execute off

Show error code

login

to CPU a or b

display mem area

Example of terminal communication. Pluto_a> is prompt. Input i0.0 is monitored, all
changes of state are logged. Next command is "h” which lists all available commands.

18.2.5 Reset all Plutos

The command will Reset / (reboot) all
units connected to the bus. The Reset
has the same function as power off/on
and can be necessary in situations as
after change of baudrate or reset of some

faults.

Reset all Plutos
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18.2.6 Write IDFIX

Function for programmable
identifier circuits “IDFIX”.

It is possible to put in the
number manually for example
in order to make a copy of an
existing, or let the system
suggest a number.

By selection of “Erase
protected ID” the circuit can
never be changed again.

Note that after writing ID the
Pluto must be reset (power
off/on) to enter normal
operation again.

18.2.7 Upload Program from Pluto

ID number (12 hex digits)

Suggest unique D

[T Erase protect ID [not poszible to reprogram]

WARNING! By writing IDFIX number all normal
operations are ceased. Switch power offfon to

restart operation.

Write [V circuit

Cloze

The PLC program can be uploaded from Pluto and saved as a .uhx file on a PC. If "Include source
code in compiled file” was selected when the program was loaded to Pluto (see 3.3 Include source
file) the source file (.sps) can also be uploaded. Select “Upload program from Pluto” from the Tools

menu.

£ Pluto Manager - [Noname]

Preferer Cnlinelnfo
-" ribe Seal

E‘E AG-i

A Reset all Plutos
Write IDFLX

E File Search MEemEd wWindow Help
@ @ Bus Status
Open Save Print Erase PLC Program

=R Frojects Copy onling IDFLY to Clipboard

% Terminal Windaw

Upload program From Fluto

Pluto System Software
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The requested password is the same as for program download.

Pluto manager - Password

Password
B (Case sensitive)
W Ok x Cancel |

If "Include source code in compiled file” was selected when the program was loaded to Pluto (see
3.3) both source file (.sps) and hexfile (.uhx) can be uploaded.

Save files to disk X]
Select files to be saved to disk
[wiMNoname, sps
| Honarne. ubx [Uploaded hex object file]
& Ok X Cancel |

After the selection has been made the file(s) can be saved to an appropriate place on the PC.

A .uhx file can be downloaded again with the command “pl” in Terminal window. Type “pl” and
password. When asked “erase flash mem PLC area?” type “y”. When “Ready, please start
loading...” is shown, click “Send File” and select the correct .uhx file.
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.= PlutoManager Terminal Window

Send File Cloge ] Copy ]

pl - Pazssword:
- erase flash mem PLC area ? (y¥/n) ¥ Erase..
LA Ready, pleaszse start loading...

0K (0435 ms)

Letar l gl

Lakal digk [C:]

R ol e

) Simulator

IS SUPPORT
L) SWTOOLS
ETemp

ICWALUEADD

&

[ Program Files

[Chwincmd

[ wWINDOWS

Demolit_ASi LRAX_ AL, ubx

Filnarnn;

Filfarmat:

|Demakit_AST URAR_AT ubw

Oppha

| Uploaded hex files [* ubi]

I
FEEs
_:J Bubiryt

4

18.2.8 Pluto System Software (Updating the Operating System files in Pluto)

The Operating System can either be downloaded from www.abb.com/jokabsafety or automatically

downloaded directly from ABB via Pluto Manager.

1. Connect Pluto to the PC with the Pluto programming cable.
2. Go to the “Tools” menu in Pluto Manager and select “Pluto System Software”.

uto Ma

File Search fTools Window Help

w EH S Bus Status
Open save. Prnt (G Erase PLC Program
~E" Preference  gplineinfo b
B2 Copy online IDFIX to Clipboard ck

Export variable message map
AS-i 3

Terminal Window

Reset all Plutos

Write IDFIX

Upload program from Pluto
Cormm View

Pluto System Software

on Open i

To automatically download the latest version directly from the ABB webpage, click “Yes”.
To load the OS from your local computer, select “No”.
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http://www.abb.com/jokabsafety

P

Pluto Manager w

Get |atest systermn software from ABBT

b

3. If“Yes” was selected: The latest version for the connected Pluto model is presented.
(If “No” was selected, this box will not be presented.)

r N
Information M

e 3

i . Pluto OS5 versions 3.4.2 (2.54.2)
L ! 4 Release date 30:th of August 2013

Download?

Cancel

To download click “OK”.

[ B Select System Software for Pluto B46 v2 ﬁ1
Lookiin: | }} 08 | - B E
MName = Date modified Type Size
L] Double v2A 3.4 2mh 213-08-301140  MHX Fie 163 KB
Flename:  [Double_v2A_34.2mhx |
Files of type: i B46v2 OSfile; zip archive {Double_v2A_"mboc™ zip) L] Cancel ]
h

Select the OS and click “Open”. The download will start.

If “No” was selected earlier (to not download directly from ABB), locate the OS file on the local
computer and click “Open”.

[ Confirm ﬁ1

Plute Updated!

Reset Pluto?

b

To confirm and restart Pluto, click “Yes”.
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18.3 Program download

Do

To down load a program from a PC to a Pluto unit press the “Down” button in the tool bar.
Note that before a program can be downloaded it must be compiled. A fault message will tell if not.

See Compilation.

After pressing the Down button, dialog boxes requiring passwords appear.

The password must be 4-6 characters long.
If not fault messages appear:

“Couldn’t establish connection...” - No connection at all.
“Connection time out” - The communication is interrupted

Pluto Manager - Downl¢

Download of program from PC to
Pluto. The execution will first be
stopped.

Fazswaord
||

Confirm Passward

et

| & OF I x Canicel |

Pluto manager - Passwo

Download of program from PC to Pluto.
The execution will first be stopped.

FPluto requires a password to
remove the old program.

Pazsword

=
| o Ok I X Cancel |

Depending on if the unit is loaded or not with password one of these dialogs appears.

If everything works the message

appears that the file is downloaded
together with a selection if execution of
program shall be started or not. If “No” is
selected it is possible to start execution
by pressing the Online button and then
Start.

If the program project is for several Pluto
stations and all are not connected to the
bus a warning is given.

Pluto Manager - Downloaded

Loaded Pluto stations: 01 0304 0506 07 08 0910111213
1415

WARHNING! These Pluto stations were not programmed: 00
02
Load Finished

C:\PlutoProgramsiBig_Froject_A_hpz downloaded

Start program execution?

b es | . Mo |
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18.4 Insertion of Pluto unit in existing project afterwards

When Pluto units are loaded with program for several units they check each other so they have
exactly the same version of the program code. By mismatch they do not accept each others 1/Os.

If a unit belonging to a program project is connected to the bus afterwards the following situations
can appear depending on what PLC program it is loaded with:

Alt. 1 - The new Pluto is empty of PLC program (message code Er20) and is fitted with correct
IDFIX circuit.

The new Pluto can be loaded with program by a new download from the PC to any of the Pluto:s of
the same program project.

It can also be programmed by using self programming without PC. By pressing the ‘K’ button in the
Pluto front panel in 2 seconds the display flashes “L” which indicates that it is ready for self
programming. By another activation of the “K” button the program load is started indicated by a
steady “L” on the display.

Alt. 2 — The new Pluto is fitted with correct IDFIX circuit but loaded with wrong version of the
program.

By connection all units of the project will give error code Er27 because they detect units belonging
to their own program project but with mismatching program as the new unit has wrong version. The
units will run the PLC program but will not accept I/Os in Pluto units with mismatching program.

By a new download to any of the units in the project all of them will be updated with the same
version.

18.5 Change of baud rate, error code Er26

A Pluto unit cannot change baud rate during operation. If a unit is loaded with a program with new
baud rate it will continue with the old baud rate and indicate Er26. Er26 indicates that a unit runs
with another baud rate than it is programmed for.

By reboot either by power off/on or via Pluto Manager “Tools” = “Reset all Plutos” the unit can
change baud rate.

Also if an empty (Er20) standalone unit is loaded with program it will indicate Er26 and has to be
rebooted in order to start with programmed baud rate.

AL D B
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18.6 Online

Online

Using the button in the tool bar, the online mode can be switched on and off.
In online mode the 1/O status can be monitored either by opening a variable page or a ladder

diagram.

2 =| | First netwark
0.5 0.7 k0.1
— — b — —
k0.1 0.6
—t 17}

3 :l Metwark. with a function block handling a gate with indicated rezet and monitoning of contactor.
Gate CHA TCIRTI Contactor_&
0.3 o2
— | I af----<  >--
Gate CHE IndReset
0.4 [0.14
—t | M2 IndFieset gre— e—
PE_Reset
10.14
----| |----- -{Reset  TCraultl-
bd onitorContactor
0.2
0 Test

In ladder diagram, all “true” components are marked with red lines in online mode.

= = 4 0
Open Save Prnt Comp. Down | Osline
Pluto 0: EO=No Error
----- Freferences

Global Yariables | Local Variables |

mode.

EE Projects 1 .
EI--- Project Number] Inputs | Safety Outputs | Global Memaries
E'n Pluto 0 Status |Wariable |Symbolic Mame De:
[ 140 Options
% W aniables @ 10.0
el Sequence 1 @ )
H-I Plata 1 @ 0.2 MaritarContactar Mar
4] Fluto 2 10.3 Gate_CHA Inte
[~ Pluto 31
@ 104 Fate_CHB Ite
@ 10.5
@ 106
f=—% mn 7z

In the windows for variables, a column with status indicators is viewed in online

In the tool bar, the error codes for the Pluto unit is showed with green text.
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s« @ 0B P

Online Stop  [Online Statt  Start and stop of program execution
In online mode the program execution can be controlled.
Bus Status

In online mode it is possible to get an overview of the Pluto units connected to the bus via selection
of “Tools” - “Bus Status”

- r
Bus status M

PO Pl P2 P3 P4 P5 P66 P?7 P8 P9

Connected Mizzing
to PC

EwWEE Y EE

F10 F11 P12 P13 F14 P15 Fl1b F17 P16 F19
Other Other Other Other
project project project project

:

P20 P21 P22 P23 P24 P25 P26 P27 P28 P29
Other Otker Other Other Other Other Otker Other Other
project project project project project project project project project

(f b N

P30 Pi [T Show gatewayps

The picture shows a bus with 29 Pluto:s divided in two or more project files.

One project contains Pluto nodes 0...15 meaning that these units are loaded with the same program. Pluto
no:1 is connected to the PC. Pluto no:2 is in the project but has no connection with the bus. Pluto no:7 has
an error.

Pluto no: 16...28 are connected to the bus but are not in the same program project as the Pluto connected
to the PC.
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Explanation of Bus Status

Bus Status Help Li_E-J

Connected to PC Local Pluto which thiz computer iz connected to.

Ok Fluto containg the same project az the local Plubo.

Wrong project Either thiz Pluto has not the zame wersion of the project as the PC connected, or erroneouszly
belong to another project. Plutos belonging to the zame project az the local Pluta cannot read
|#0 or global mermary from this wnit,

Mo responsze Inknown project. Probably the system software of the Pluto iz too old, it does not report the
CRC of the project. Plutos belonging to the zame project as the PC connected Pluto cannot
read /0 or global memony fram this unit,

Mizzing Fluto belong to the zame project az the PC connected Fluto, but no unit with the station
number is present on the busz.

Other project Fluto doezn't belong to the project of PC connected Pluto. Plutos belonging to the zame project
az the PC connected Pluto can read /0 and global memarny fram this Pluto regardless of which
project it contains.

Monexistant Mo unit prezent on the bus. Pluta with thiz station number iz not belonging to the project of the
PLC connected Pluto.

s/ Close

"

Under Help button the following picture with explanation is displayed.
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18.7 Seal

In the dialog box “Online info” (see 18.2.2) there is a text line telling “Seal On” or “Seal Off".
After download of a program the text “Seal off” is shown. This indicates that the program is

changed but not sealed.
The purpose of the seal is just to give an indication that the program is changed and has no

influence on the function.

Depending on the licence code, Pluto Manager can be set up with three different alternatives with
or without the possibility to write seal.

Alternative 1: Seal function is not available for the user.

Alternative 2: Seal can be loaded separately after program load.

Alternative 3: Seal is automatically loaded by program load.

A user company can then make a system where some people are authorized to review programs
and confirm by downloading a seal.

To write aseal:  “Tool” > “Write Seal” > A message “Seal written” indicates if success.
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19 Remote monitoring via Pluto Ethernet Gateway

When using Pluto remote monitor handling the user shall handle cyber and network security by
implementing appropriate measures in this area.

19.1 Configuring the gateway for remote monitoring

Remote Monitoring of the Pluto PLC program is possible via Pluto Manager over the internet to a
Pluto Ethernet Gateway. By default this service is disabled in the gateway, and must be enabled
via the PC port connector on the Pluto Ethernet Gateway front. Open Terminal window in Pluto
Manager and type “remote”, “y”. It is also possible to add a password. If password is selected,
Pluto Manager requires a password before going online.

eip gw>

eip gw> remote

Enable Pluto remote monitor (y/n)? vy

Add password protection for Pluto remote monitor (¥/mn)? v
Zet password for Pluto remote monitor,

Password : daddk

Pazsword : #&dddd

Pazssword changed!

To make changes active, restart the unit.

Reset gateway? (v/n) v

Re=zet...

eip gw>

It is possible to view the current IP address setting with the “bw” command, and to change it with
the “ipaddr’ command (see Pluto Ethernet Gateway Manual).
19.2 Remote monitoring

In Pluto Manager, under Preferences/Communication Port, select "Network” and fill in the IP
address for the Gateway.

Preferences
Communication l Updates via internet | Language | Encoding ] Appearance ] Etc ]
Communication Port Soreen update interval
|Network j |2EJD ms _v_J
MNetwork
IP address : Port (e.g. 192.168.1.10:50100 )
|10.45.122.78 |
Metwaork connect timeout (seconds)
5
MNetwork timeout while connected (seconds)
2
| Give this network setting a name |
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The IP address can be given a name by clicking “Give this network setting a name”.

Preferences

Communication |Updates via internet | Language Enmdingl Appearancel Etc |

Comrmunication Port

Screen update interval

INetwork:GATE_Example

;I IED[J ms LI

Connection to the gateway should now be established. Click for instance “Bus St” in Pluto

Manager.
i N
Bus status — — - ﬁ
F o v W o o ' E\/—V—\
PD P1 p2 p3 P4 PS5 P6 p7 P8 P9
¢ \/ N/ \/ v/ v/ N/ N/ \/ v/
PI0 P11 PI12 P12 Pi4 P15 Pi6 P17 Pi8 P19
| (l b bl Mgt b gt bl b b gt
P20 P21 P22 P23 P24 P25 P26 P27 P28 P29
F
(I b b
P30 P31
\/ N/ \/ \/ v/ / N/
GWD GW1 GW2 GW3 GW4 GWS GW6 GW7
Ethern-1/P
Conn.to PC
(/ it " Mgt b gt gt N, ? Help |
GWS GW9 GWID GWI11 GWI12 GWIZ GWI14 GWIS
= |
AL DD
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It is also possible to go Online and monitor the PLC program, or to open Terminal Window over the
network connection. When Tools/Terminal Window is selected, a choice between “Monitoring
(user)” and Controlling (admin)” is presented. Select “Monitoring (user)”. If password protection has
been selected, this password will need to be entered.

B File Search Window Help

¥y H = Bus Status <
: Erase PLC Program 5t Bus
Onlinelnfo »

Copy online IDFIX to Clipboard

Export variable message map - internet] e l Encoding

AS- 3
StatusBus *
Terminal Window Maonitoring (user)

Reset all Plutos Controlling (admin)

Write IDFLX e.g. 192, 168,1.10:50100 )
Upload program from Pluto
Update Systemn Software r

_ wommeeeaEoUt (seconds)

=

password protection is selected in the gateway Pluto Manager asks for a password.

" b

Gateway Login (user)

Password

|
« Ok x Cancel I

w &

After entering the password the login will be valid, and the password will not be requested again,
until Pluto Manager is closed down.
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20 Create function block libraries

For the advanced user Pluto Manager offers the possibility to create libraries with new function
blocks. In the following example a “Two out of three” function block will be made.

Right click on Projects, click New Library.

P]utﬂh"ﬂ age C ’
B File Search Tools Window Help
w & & 4 20 i N TT Y A
OpenSave Print Comp, Down Online start  Bus 5t AS4 5t StBus
5" Preferences
o R Project| — PI'Oj :

[ Mew Project

[ Mew library

(= Open

: 1

Right click on Library, click New function block, and enter the name of the function block.

B Pluto Manager - [Noname] S N
FB File Search Tools Window Help

= Hl = 5o 0 [ Eae @
OpenSave Print Comp, Down Onfine Start  Bus 5t AS4 5t StBus
~E"  Preferences |

=@ Projects Noname ()

Mew function block

MNew folder ot EN ]
[E Savelibrary J J

Close library

'

Mew function name ﬁ

Enter new function name [TwoOutOfThres|

Ok | Cancel ‘
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Click “Variables” and fill in the parameters for inputs and outputs for the block under “Function
parameters”.

ﬂ Pluto Manager - [Noname - TwoOutOfThree Variables]

E File Search Tools Window Help
= Hd &

OpenSave Print Cc

<
Bus 5t AS45t StBus

B Pfeferences | Eunction parameters ] Local variables]
=-B®  Projects
= By Library Noname Kind JAttr ]Name Description ‘EN1
= {f} TwoCutOfThree
O Vihles Result Q
4+ Function code | |in boolean Inputl
in boolean Input2
in boolean Input3
in boolean Test
in boolean 010 Reset
out boolean IndReset ]

Note: Attr=010 will display a pulse symbol on the input of the block.

“Local variables” are for variables which exist only inside the function block.

! Plute Manager - [Noname - TwoOutOfThree Variables]
E File Search Tools Window Help
=d &

OpenSave Print Comp
& Preferences
=@  Projects

-
Bus 5t AS- 5t StBus

! Function parameters Local variables

= By Library Noname Kind Name Description Expression
2 i} TwooutofThres
v memory Temp

w44  Function code

Click on the function block name, in this case “TwoOutOfThree”. Here it is possible to enter a block
description that will be displayed in the function guide (here in the example the English
description).

! Pluto Manager - [Noname - TwoQutOfThree]

FB File Search Tools Window Help
= Ed &

OpenSave Print Comp
Preferences

=

Bus St AS-4 5t StBus

e Rl Noname - TwoOutOfThree
El ibrary Noname
RS
B Varisbles Library internal comments EN*

"4+ Function code JJ“JMJJ ‘_]

TwoOutOfThree - Two out of three channel function with reset and test input

-Inputl Input channel 1
-Input2 Input channel 2
-Input3 Input channel 3
-Test is an input condition which must be true at the start up moment and

can be used for monitoring of external components. Test must switch
on before the reset pulse.

-Reset is @ monitored reset input which must be activated on-off after all
other inputs in order to switch on the output of the function block.
-IndReset is an output for indication which is on when the input condition

(two out of three) is not fulfilled and/or Test is off, and flashes when
the function block is ready for activation with Reset.

Eunction
At least two of the three inputs, Inputl, Input2, Input3, and also the Test input, must be
on in order for the Q output to be switched on by the Reset pulse.
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It is possible to use other function blocks inside the function block code. The function library, in this
case the standard library func06.fps, must be specified on the library configuration page. Here it
can also be specified which block description languages to be used.

Function libraries

|<funcl36.fps>

Library languages

|[EN=English

Minimum Pluto Manager version required

=1
23

Change...

e |
e |

Change...

Then click on “Function Code” to program the function block.

m Pluto Manager - [Noname - TwoOQutOfThree{) Function code]

4+ File Search Tools Window Help

= EH & L en R T T AL e
Open Save Print Bus 5t AS4 5t StBus Undo Expand Colapse

[ Preferences
E‘-"Ean &zmjf;‘s y Noname - TwoOutOfThree() Function code
[ IDrary Moname
= i TwooutOfThree
By Variables =
Inputl Input2 Temp
1 | |
Input3
Tnputz Input3
—
3
Reset2T
Temp Result
— | Ini al—<
Reset IndReset
—1 | [ Reseiindresetf——
Test
— | Test

}_

—

Save the library as Example.fps
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Create a Pluto project to test the function block. Specify user library Example.fps in the project.
Add a Pluto to the project and specify IDFIX. Add the new function block to the PLC code. Add
inputs and outputs to the block and configure the I/O’s.

Compile the project.

It is now possible to open the function block from the Pluto project by right clicking on the function
block and clicking on “open function block”.

It is also possible to monitor inside the function block online: (always click on a project window
before going online).

File Search Tools Window Help
WE e = an
BusSt SISt Stbus Epand Colepse

b
-
=
L

sl

4+ Example - Pluto 0 Plc Code [= @ %] | 4+ Example - TwoOutOfThree() Function code =&

Example - Pluto 0 Plc Code Example - TwoOutOfThree() Function code

Called from Pluto 0 Plc Code Network 2 TwoOutOfThree(1)

Tnputt Tnputz Temp
[— >—

— =t {
Tnput

3een
Tnput2 Tnputs
—

Temp Result

Reset IndReset

Note that at the top of the function block code the function block instance is displayed, where it can
be verified that the function block is called from the correct place in the code.

4+ Example - TwoQutOfThree() Function code

Example - TwoOutOfThree() Function code

Called from Pluto 0 Plc Code Network 2 TwoOutOfThree(1)

14

Hover the mouse of the contact/coil to see which I/O that is connected to the active instance of the
function block.

Example - TwoOutOfThree() Function code

Called from Pluto 0 Plc Code Network 2 TwoOutOfThree(1)

1=
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20.1 Sequences in function blocks

With Pluto OS version 3.8 and higher it is possible to have sequences and sequence steps in
function blocks. Sequences and sequence steps works in the same way as for the PLC program
itself. With this feature it becomes possible to encapsulate a complete application, or part of an
application, in the form of a function block. The end user can then select which 1/O:s to use. The

user can also easily add extra emergency stops and sensors to the block inputs.

The previous “Two out of three” example function block is extended with a sequence that handles
LED indication. Load the previously created function library. Right click on the function name
"TwoOutOfThree" and select "New sequence”. Name the new sequence "Indication”. Program the
indication as below. The “compiler directives” (circled in red) are described in the next chapter.

4" Preferences
=@ h”“’ﬁ‘;r — Example - TwoOutOfThree() Indication
=] y
= -m- TwoOutOfThree
T Variables 1=
4+ Function code
“
=By Project Example
=] ! Pluto 0
[0 1/0Options
Variables
44+ PlcCode +1
1 >—
Result 0
I/ I £ ] 3—
5 :J /—\
< | #if_in_thispluto(input1,input2,input3) ) I
6=
Inputl m'
1 S~
7=
Input2 @)
" -
8-
Input3 @)
- S
9 —
< #endif ) I
A\ 1D ED
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20.2 Compiler directives

In the function block code compiler directives can be inserted.

Mew network
cross Reference
Cut network(s)
Copy network(s)
Paste network(s)
Delete network

Inspect function

ﬂ_Reset
Ind

Ernpty network

Basic network

Set

Reset

Toggle

Arithmetic assignment
Arithmetic relation (compare)

Compiler directive

Function...

Test I

=if

Zelse

Zendif
#if_in_thispluto

Ferror

If the constant parameter Counter is set to high a compilation error is issued:

3 -

#if(Counter >=1000)

=

#error "Counter must be below 1000

#endif

111
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It is possible to generate different code depending on block parameters.

0 —|
#if(A<E)
11 —|
AbsDiff=B-A
12 —|
#elze
13 —|
AbsDiff=A-B
14 —|
#endif

If the inputs Inputl and Input2 are both in the local Pluto, the LED:s on the Pluto front panel are
flashing when Error is set. If the inputs are located in another Pluto, or if they are expressions in
the calling program no code is generated.

5 —|
#f_in_thispluto(Input,Input2)
7 -
Error flash(Inputi)
| | < a—
8 —|
Error flash(Input2)
| < >
s -
#endif
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To name the outputs “flash(Inputl)” and “flash(Input2)” just type the name in the Symbolic Variable

Name field.

‘ #if_in_thispluto(Input1, Input2)

Properties

Type
<> (® Coil

7=l

Input2

{=» (" Set Latch
{fr " Reset Latch

<> " Toggle Latch

" Jump

@ Boolean variab

(" Register hit

Symbolic Variable Name

Jﬂash(lnputl] :_]
Real Variable Name
Ok X cancel I

flash{Inputl)

Erer oy

flash(input2)

A

20.3 Other new functions

e Possibility to write function block description in several languages.
e The descriptions can contain pictures.
e Possibility to password protect libraries.

e Possibility to specify an output as NonSafe.

NonSafe
Indicate

Output specified as NonSafe.

0Q0.10
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Part 2
Programming language

NOTE: Instructions and functions written in Italics are for Pluto with “instruction set 3” only.
(See 3.6.1 Instruction set 2 / Instruction set 3 in Part 1 of this manual.)

1 Bit-instructions

1.1 Addressing of bit-operands

In PLUTO programming language I/O and memories are addressed as [I/O-type][unit no].[I/O
noj.
At most 32 PLUTO-units, numbered 0 — 31, can be interconnected via the Bus.

The table below shows the principle addressing for Pluto. (Mainly Pluto A20 family)

I/O type: I/O designation I/O designation I/O designation
Pluto 0 Pluol  |...... Pluto 31
Inputs 10.0 ito | 131.0
10.1 O A 131.1
10.17 Y 131.17
Outputs Q0.0 Qo ... Q31.0
Q0.1 Q11 ... Q31.1
Q0.17 QL7 ... Q31.17
Memories MO.0 mMi1o0 .l M31.0
MO.1 M L M31.1
MO0.599 M1599 ... M31.599
Global GMO0.0 GmMiz0 | GM31.0
memories GMO0.1 Gm12 | GM31.1
GMO0.11 Gm111 | GM31.11
Register bits* | R0.0.0... R0.0.15 R1.0.0... R1.0.15 | ...... R31.0.0... R31.0.15
RO0.1.0... RO.1.15 R1.1.0... R1.2.15  |... ... R31.1.0... R31.1.15
R0.149.0... R0.149.15 |R1.149.0...R1.149.15 |... ... R31.149.0... R31.149.15

*Instruction set 3 only. Register bits can be addressed individually and they are referred as
R<Pluto>.<reg>.<hbit>.

Example:
. & ressing of output 1 on no.
Q10.1 Add ing of put 1 PLUTO 10

Following alternatives are also accepted: Q10.01 or Q10.0001 or Q10.1
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The table below shows the principle addressing for Pluto AS-i slave inputs and outputs.
(This is described further in Chapter 7 AS-i bus functions.)

AS0.31B.1... ASq0.31B.4

ASQL.31B.1... Asql.31B.4

I/O type: I/O designation I/O designation I/O designation
Pluto 0 Pluol  |...... Pluto 31
AS-iinputs | ASi0.1 Asit1 | ASi31.1
(Safe) ASI0.2 Asitz.2 L ASi31.2
ASi0.31 ASi1.31 . | ASi31.31
AS-iinputs | ASi0.1.1... ASi0.1.4 ASil.1.1...ASi1.1.4  |.. .. ASi31.1.1... ASi31.1.4
Nonsafe |ASi0.2.1... ASi0.2.4 ASi1.2.1...ASi1.24  |.. .. ASi31.2.1... ASi31.2.4
standard (- |t e
Slaves . . . . . U IR . . .
ASi0.31.1... ASi0.31.4 ASi1.31.1... ASi1.31.4  |... ... ASi31.31.1... ASi31.31.4
AS-i inputs | ASIi0.1B.1... ASi0.1B.4 ASil.1B.1... ASil.1B.4  |... ... ASi31.1B.1... ASi31.1B.4
Nonsafe |ASi0.2B.1... ASi0.2B.4 ASil.2B.1... ASil.2B.4 | ... ... ASi31.2B.1... ASi31.2B.4
B-slaves |- - e
ASi0.31B.1... ASi0.31B.4 | ASi1.31B.1... ASi1.31B4 | ... ... ASi31.31B.1... ASi31.31B.4
AS-i outputs | ASg0.1.1... ASq0.1.4 ASql.1.1...ASql.14  |... .. ASg31.1.1... ASq31.1.4
Nonsafe |ASq0.2.1... ASq0.2.4 ASql.2.1...ASql2.4 | .. .. ASg31.2.1... ASq31.2.4
standard N :
Slaves . . T .
ASq0.31.1... ASq0.31.4 ASql1.31.1... Asgl.31.4  |... ... AS(31.31.1... Asq31.31.4
AS-i outputs | ASq0.1B.1... ASq0.1B.4 | ASql.1B.1... ASqL.1B.4 | ... ... ASg31.1B.1... ASq31.1B.4
Nonsafe |ASq0.2B.1... ASq0.2B.4 |ASgl.2B.1...ASql.2B.4 |... ... AS(31.2B.1... ASq31.2B.4
B'SIaVeS N .

ASq31.31B.1... Asq31.31B.4
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1.2 Register bits
(Instruction set 3 only)

With instruction set 3 it is possible to perform operations on individual register bits. To set a bit

in a register select “New Network” and “Set".

M etwark Ermpty Mebwiark,
ik Metwork(s) Basic network
S—
Paste Metworkis) Reset
Delete Metwork Toggle
[P 5 Sy B | S R ——" 8

Select “Register bit”, choose register and bit number and click Ok.

Type
<3 Cail

{=F i+ SetLatch

{FF " Reset Latch

" Boolean wariable

(* Fegister bit

{T¥ ¢ Tooggle Latch Fieal Y ariable Mame

Bit Mo

|

{R0.100.0 Mewy Yariable .
L 7 Jump
W Ok X Cancel
Example:

Set bit 0in Regizter R100 in Pluto 0

Regizter_100.0
RO.100.0

r"S-:‘:_

Set bit 1 in Regizter B100 in Pluto 0

Regzter_100.1
RO.100.1

,-'S.:)_

Register_100=3
RO.100=3

YWhen bitd and bit1 iz get, B100=3 11 binamy = 3 decimal]

(0.0

In this example bit0 and bitl in register R100 in Pluto O is set. The value in R100 will be 3

which corresponds to the binary value 11 (the two least significant bits set).

AL ID HD
rMmmpmw
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1.3 Boolean instructions

PLUTO programming language follows the rules for ladder programming of IEC 1131-3 when

programming with Pluto Manager.

By programming in text form using an text editor the programming language follows the
Boolean laws and utilises AND, OR, NOT and EXECUTION -commands.

Program syntax in text form:
Instruction: Program syntax:
AND *
OR
NOT
EXECUTION

I {~|+

Example:

In ladder form:
Start up

0.0 (0

L
T

Equivalent text form:

Q0.1 = 10.0 + 10.2 * 11.0 ; Start up
; (semicolon) defines start of program comments.

Explanation: Output Q0.0 is on when input 10.0 or both of 10.2 and 11.0 is on (‘1").

Example with negation:

In ladder form:
10.0 Q0.1

N
LS
[

Equivalent text form:

Q0.1 = /10.0 + 10.2*11.0

According to the boolean laws AND-instructions (*) are executed before OR-instructions (+). By

using brackets the instruction order can be changed.
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Examples:

Q0.1 = 10.0 + 10.2*11.0*10.1

Equivalent ladder:

0.0 @01
N < o
0.2 1.0 0.1
| | | | | ]
1 [ 1 [ 1 [
Example with use of brackets
Q0.1 = (10.0 + 10.2*11.0)*10.1
Equivalent with:
0.0 0.1 Q0.1
N N < o
0.2 1.0

NOTE: In text form the use of spaces have no influence.
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1.4 Edge detection

Edge detection can be used on single operands. The EDGE-function enables detection of both
positive and negative edges. Relevant program syntax follows in the table below:

Positive edge: Negative edge:
0.1 10.1
e Paoa) N o P
Function: When an edge is detected a logical “1” is held during a complete program scan
cycle.
(Positive edge) (Negative edge)
1 \
0
. »
Example:
1no.2 210.3
| P >—
110.3
———4N

Equivalent text form:

Q10.3 = P(110.2) * P(/110.3) < Output 3 on PLUTO no. 10 is set HIGH when

positive edge is detected on input 2 on
PLUTO no. 10

1.4.1 Inverted edge detection
(Instruction set 3 only)

This function is the inversion of the normal edge function so that the result is normally “1”, and
when an edge is detected logic “0” is held during one PLC cycle.

Not Positive edge: Not Negative edge:
10.1 0.1
—FE /P(10.1) —F N IP(/10.1)
Example:
10.0 k0.0
yd >—
10.2
—

MO0.0 is normally high (“1"). By a positive edge on 10.0 or negative edge on 10.2, M0.0 is “0”
during one PLC cycle.

A\ HD D
MR 119 2TLC172002M0219_A



1.5 Latch function

By use of the Latch function an output or a memory-cell is given a self-hold/memory function.

Latch function:

Program syntax:

SET/Latch on

S(Q0.1)

RESET/Latch off

R(Q0.1)

When an output/memory-cell is set HIGH by the SET-instruction, the output/memory-cell will
remain HIGH although the previous condition-statement no longer is TRUE. The

output/memory-cell can be set LOW by use of the RESET-instruction.

Example:
5.2 Q517
|| ¢ G 3—
5.3 Q517
| | Z R 32—

Equivalent text form:

15.2
15.3

S(Q5.17)
R(Q5.17)

Function: Output 17 on PLUTO no. 5 is set HIGH when input 2 on PLUTO no. 5 is set HIGH.
The output remains HIGH until itis RESET by setting input 3 on PLUTO no. 5 HIGH.
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1.6 Toggle function
The Toggle function toggles the state of an operand (Q, M or GM).

Toggle function: | Program syntax:

Toggle state T(QO0.1)
Example:
14.1 04.2
< Tz

-

Equivalent text form:

T(Q4.2) = P(14.1)

Function: Toggle of output 2 on PLUTO no. 4 changes state from 0 -> 1 or 1 -> 0 on positive
edge of input 1 on PLUTO no. 4.

NOTE: In this example edge instruction is used to avoid that Q4.2 toggles more than once.
Otherwise the output will toggle ON/OFF every PLC cycle.
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1.7 Timers

PLUTO has 50 timers that all can be used simultaneously in an active sequence step (see
sequences). The timers have a resolution of 10 ms and can be defined in the time-interval 0.01

—655.35s.
Timer: Value: Program syntax: Old Program
syntax:
TON 0.01- 655.35 s. TON (nnSnn) T(nnSnn)
TPS 0.01- 655.35 s. TPS (nnSnn) /T(nnSnn)
TOF* 0.01- 655.35 s. TOF(nnSnn) -
*Instruction set 3 only
< TON(10s45) < TPS(5s0)
10345 5500 100

ON-delayed timer (10.45 s.)

Pulse timer (5.0 s.)

The “s” -symbol corresponds to decimal sign

< TOF(1s0)

Off-delayed timer (1.0 s.)*

Function: There are three types of timers: ON-delayed, pulse timers and Off-delayed timer.
(Off-delayed timer is only defined with instruction set 3 selected.)

ON-delayed timers (TON) start when the boolean instructions on the left side of the timer
instruction is TRUE. When the specified time is elapsed, and as long as the input stays high,
the timer is TRUE (“1”).
Pulse timers (TPS) are activated in the same way but they are TRUE (*1”) from start and go
FALSE (“0”) when the time has elapsed, or when the input goes low.
Off-delayed timers (TOF) are TRUE (“1”) when the boolean instructions on the left side of the
timer instruction is TRUE. When the input goes FALSE (“0”) the timer starts to count down, and

when the specified time is elapsed the timer goes FALSE (“0").

Exemple:

0z

Qoaa

o
T

5:10

Equivalent text form:

Q0.10 = 10.2 * TON(5s10)

Function: When input 10.2 is set HIGH the timer with time-delay of 5.10s is activated.
Output QO0.10 is set HIGH when the time is elapsed.
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Example:

0.4 Loz

o
T

3=50

Equivalent text form: Q0.12 = 10.4 * TPS(3s5)
Function: When input 10.4 is set HIGH the timer output and then output Q0.12 is immediately

set.
After a delay of 3.5 s the timer switches output Q0.12 off.

0.3 0.0 G017

LN
T

2350

Equivalent text form: Q0.11 = 10.3 * TON(2s5) * 10.0
Function: When input 10.3 is set HIGH the timer is activated.

After a delay of 2.5 s and if input 10.0 is HIGH, output Q0.11 switches on.
Note that the expression after to the right of the timer (10.0) has no influence on the timer.

Exemple:

0.5 G013

o
T

1500

Equivalent text form: Q0.13 = 10.5 * TOF(1s00)

Function: When input 10.5 is set HIGH the output Q0.13 is immediately set. When input 10.5
goes LOW the timer with time-delay of 1.00s is activated. Output Q0.13 is set LOW when the

time is elapsed.
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2 Memories

2.1 Local memories (M)

PLUTO has 600 memories free to use in the application program. These memories are local
which means that they can only be used in the own Pluto unit. Example: memory M0.10 can
only be set and read in the application program in Pluto unit no: O.

The memories are addressed as shown below:

Pluto family: Program syntax:
All models except Pluto AS-i M .0—-M .599
Pluto AS-i M _.0—-M .149
Pluto AS-i instruction set 3 M .0—M .599
Example:
1715 b7.1

L
ot

| 1 [
Equivalent text form: M7.1 = 17.15

Function: Memory M7.1 is HIGH (1) when input 17.15 is HIGH.

NOTE: Although work memory-cells are local within one PLUTO PLC, identity of the PLUTO-
unit must be set as shown above.

2.2 Global memories (GM)

Global memories can be used in the same way as local memories but with the difference that
they are transmitted on the bus and can be read by other Pluto units and used in their
application programs as input condition.

One example for use of the global memories is to make it possible to have a memory which is
the summary of a complex program function. Instead of making the same complex program
function in many Pluto:s it can be programmed in just one unit and the result can be stored in a
global memory which can be read by all Pluto:s on the bus.

The global memories are addressed as shown below:

L Pluto type: Global memory: | Program syntax:
——  3— | All models except B42 AS-i 0-11 GM_.0-GM .11
B42 AS-i 0-27 GM .0 - GM .27
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2.3 System memories (SM)

A set of system memories with different functions are available in PLUTO.

Sh_Flash
SM0.2
—
Syntax: SM[unit].[no]
I/O-address: Symbolic name: Function: Type:
SM_.0 SM_StepNew On at first scan in new sequence step. R
SM_.1 SM_Ditto Result of last logic operation. R
SM_.2 SM_Flash Flash: 0.4 / 0.6 sek. (on/off) R
SM_.3 SM_1Hz Pulse 1 Hz R
SM_4 SM_10Hz Pulse 10 Hz R
SM_.5 SM_FastFlash Flash: 0.17 / 0,33 sek (on/off) R
SM .6 SM_DoubleFlash Double flash: 0,11 /0,2 /0,11 / 0,67 sec R
SM_.9 SM_Sysinit On at first scan after power on R
SM .11 SM_Overflow Overflow in arithmetic R
SM_.12 SM_DivByZero Divide by zero R
SM_.15** SM_PlutoB This is Pluto B processor R
SM .39 SM_Button Button in front panel R
SM_.84* SM_PlutoB This is Pluto B processor R
SM_.100 SM_Pluto0 Present Pluto #0 is present R
SM_.131 SM_Pluto31 Present | Pluto #31 is present R

*A20 Family only.
**B46, D45, AS-i and B42 AS-i only.

(Type: R = Read, W = Write)

Example:
Flazhing indicator
Shi_Flazh
k0.1 ShM0.2

(010

LY

Equivalent text form:

Function: System memory SMO.2 is flashing with an on/off rate of 0.4/0.6 seconds.

Q0.10 = MO.1 * SMO.2

; Flashing indicator

If MO.1 is set, output Q0.10 flashes with the same rate as SM0.2.

AL 1D ED
Mmwpmw
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3 Sequences

PLUTO has 9 sequence registers with 254 steps each available for use. The sequences
operate in parallel and independent of each other.
In a sequence only the code in one step is executed. The transition from one step to another is
conditional via jump-instructions. The result of the previous step is reset when the next step is
entered. By start up of the system, sequence step 0 is automatically executed which means
that a sequence must contain step 0.

3.1 Addressing

A sequence step starts with an instruction as below declaring sequence number and step

number.
Sequence/Step: Program syntax:
1-9/0-254 Sn.1_00 - Sn.9_254
(n=Pluto unit no.)

The program syntax in text form is interpreted as follows:

e The first letter concerns sequence register (S).
e The first number sets the identity of the PLUTO-unit where sequence register is to be

addressed.

o The second number (placed after dot-symbol) sets sequence register to be addressed.
e The third number (placed after underscore) sets sequence step to be addressed.

Example:

S0.1 22 PN

Start of step 22 in sequence 1 on PLUTO no: 0.

Sequence programming in Pluto Manager:

Eln Fluto 0

----- [ 140 Options
----- % " ariables
-4 Plz Code
44 Sequence 1
44 Sequence 2
44 Sequence 3
44 Sequence 4
-4 Sequence 5
-4 Sequence B
-4 Sequence ¥
-4 Sequence 3
-4 Sequence 3

- Pluto 0 Sequence 1
1

Seguence Step 22
I
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3.2 Jump

The jump instructions are used in sequences in order to jump from one step to another. Jump
between sequences steps within a sequence can be performed either absolute or relative to
the current active step.

Jump function: Syntax in text form: | Ladder symbol:

Absolute: to step 1 J(01) iy
— ) =

Relative: one step forward J(+1) +1
— ) =

Relative: one step backward J(-1) 4
— ) o=

The jump can be either condition or unconditional.

Conditional jump to step 12

131 12

Iniconditional jurmp of bwo steps forward

+2
<o) —
Example of a sequence in text form:
SO0.1 00 = Pluto 0, sequence 1, step O:
Q0.1 =10.2 Q0.1 is operated by 10.2
J(+1) = Q0.10*MO.7 Jump to the next step (step 1) when output
Q0.10 and M0.7 is HIGH.

S0.1 01 = Pluto 0, sequence 1, step 1:
S(Q0.2) = Output Q0.2 is set HIGH by 10.3
J(10) = MO 10 Jump to step 10 when M0.10 is HIGH.
S0.1 10 = Pluto 0, sequence 1, step 10:
R(Q0.2) = 10.4 Output Q0.2 is set LOW by 10.3
J(0) = GMO.O Jump to step 0 when GMO.0 is HIGH.
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The equivalence in ladder

Secuence - Pluto 0 Sequence 1

1=
]
Sequence Step [
2 :l Thiz inztruction is only executed when the step iz active.
MOTE: Q0.7 iz automatically zet ta '0° by jurmp out of the step.
0.2 o1
| ] r
10 -
3 j Jump to nest step [gtep 1] iz perfomed when output 0010 and memony MO iz 22t HIGH
(010 M0O.7 +1
| ] | ] e
10 10 .
'
-1
Sequence Step 1
A j (0.2 iz zet to 1" by 0.3 when the step iz active and remainz on after leaving the step.
0.3 o2
| ] r
10 -
E j Jump to step 10z performed when MO0z zet HIGH
M0.10 L]
|| r
10 -
7=
]
Seguence Step 10
a :l Reset of Q0.2 coresponding to the set instruction in step 1
0.4 no.2
|| r
10 “
q :l Jumnp back to step 0
GR0.0 0
|| Iy

Joa—

5

Joa—

R >—

Jr—
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4 Numeric operations

4.1 Registers

4.1.1 Addressing

PLUTO has 150 16-bit registers where i.e. calculation results can be stored. The registers have
the following number range: -32 768 ... +32 767

Register are addressed as shown below:

Register: Syntax:
0-149 R0.0 — R0.149

With instruction set 3 a new variable type “DR, Double Register” is introduced. A double
register consists of the corresponding R register (low word) and the following register (high
word). E.g. DR1.4 = R1.5 (high word) and R1.4 (low word). A double register with odd number
is not allowed. A double register can handle 32 bit values which corresponds to the following
number range: -2147483648 ... +2147483647

Double Register: Syntax:
0-148* DRO0.0 — DR0.148
*Only even numbers allowed

4.1.1.1 Half Double Registers

When a double register is used, the two (single) registers which the double register consists of
cannot be addressed directly. This is to avoid register/double register conflicts by mistake.

If for example DRO0.4 is used in a program the registers R0.4 and R0.5 cannot be addressed
directly but instead by “DR0.4.Lo” (=R0.4) and “DR0.4.Hi” (=R0.5). When the .Lo and .Hi syntax
is used the compiler is informed that the programmer really intends to access half of a double
register.

D ouble Registers l . RO.1
Yanable Symbolic Hame RO.2
DRO.D (RO.0:RO1) RO.3
DRO.Z ¢rROZ:RO.3) RO.4 Example.Lo
DRO.4 (rRo.4: RO.5) Example RO.5 Example. Hi
The double register DR0.4 “Example” consists of R0.4 and R0.5. These halves of “Example” shall be
addressed as “Example.Lo” and “Example.Hi".
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4.1.2 Operations

Assignment of register (with Instruction set 2)

Operation: Syntax for Registers:
Increment by 1 (RO.100++)
Decrement by 1 (R0O.100--)
Add constant (R0.100 +=77)
Subtract constant (R0.100 —=77)
Assign with absolute value =1 (RO.100=1)
Addition with other register
(R0O.100 = R0.100 + R0.102) (R0.100 += R0.102)
Subtract with other register
(R0.100 = R0.100 — R0.102) (R0.100 — = R0.102)
Assign with other reg. value (R0.100 = R0.102)

AL D B
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Assignment of register (with instruction set 3)

Operation: Syntax for Registers: Syntax for Double Registers:
Increment by 1 (RO.100++) (DR0.100++)
Decrement by 1 (R0.100--) (DR0.100--)
Add constant (R0O.100 +=77) (DR0.100 +=77)
Subtract constant (RO.100 - =77) (DR0O.100—=77)
Assign with absolute value =1 (RO.100=1) (DR0O.100 =1)
Assign with other reg. value (R0.100 = R0.102) (DR0.100 = DR0.102)
Multiply with constant (R0.100*=2) (DR0.100 *=2)
Divide by constant (RO.100/ = 2) (DR0O.100/=2)
(0S 23.6)
Addition with other register
(R0.100 = R0.100 + R0.102) (R0.100 += R0.102) (DR0.100 += DRO0.102)
or or

(R0.100=R0.100+R0.102) | (DR0.100=DR0.100+DR0.102)

Addition with other register
(and store the result
in a third register)
(R0.100 = R0.102 + R0.104) | (R0.100=R0.102+R0.104) | (DR0.100=DR0.102+DR0.104)

Subtract with other register
(R0.100 = R0.100 — R0.102) (R0.100 — = R0.102) (DR0.100 — = DR0.102)

or or
(R0.100=R0.100-R0.102) | (DR0.100=DR0.100-DR0.102)

Subtract with other register
(and store the result
in a third register)
(R0.100 = R0.102 — R0.104) | (R0.100=R0.102-R0.104) | (DR0.100=DR0.102-DR0.104)

Multiply with other register
(R0.100 = R0.100 * R0.102) (RO.100 * = R0.102) (DR0.100 * = DR0.102)
or or
(R0.100=R0.100*R0.102) | (DR0.100=DR0.100*DR0.102)

Multiply with other register
(and store the result
in a third register)
(R0.100 = R0.102 * R0.104) | (R0.100=R0.102*R0.104) | (DR0.100=DR0.102*DR0.104)

Divide by other register

(R0.100 = R0.100 / R0.102) (R0.100 / = R0.102) (DR0.100 / = DR0.102)
or or
(R0.100=R0.100/R0.102) | (DR0.100=DR0.100/DR0.102)
(OS = 3.6)

Divide by other register
(and store the result
in a third register)

(R0.100 = R0.102 / R0.104) | (R0.100=R0.102/R0.104) | (DR0.100=DR0.102/DR0.104)
(0S 23.6)
NOTE: It is possible to “mix” R and DR in assignments Ex: (DR0.100 * = R0.102)
At division with zero SM_DivByZero (SM_.12) is set, and the result is set to zero.
If an overflow occurs SM_Overflow (SM_.11) is set, and the result is set to either 32767 or
-32768 depending on the sign of the overflow (for DR: 2147483647 or -2147483647).
SR_Remain (SR_.2) contains the remainder after division.
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Example:

Fegister RO.100 iz unconditionally increased with 2.

RO.100+=2
RO.100+=2

Register RO.20 iz unconditionally zet to the value of RO.23.

—

R0.20=RA0.23
RO.20=R0.23

F1.35 iz unaffected.

1.3

n

IInder condition that input 11.3 goes L0 to HIGH, reaqisters B1.34 and R1.35 are added and the result iz stored in B1.34.

—

RO.34+=R0.35
RO.34+=R0.35

Equivalence in text form:

(RO.100+=2)
(RO.20=R0.23)
(R1.34+=R1.35) = P(11.3)

— ¥

Function: At increment of register the increment stops when the register value reaches the

limits (32 767 or -32 768)
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Comparison of register

Comparison: Syntax for Registers: Syntax for
DoubleRegisters:
Equal to (constant) (R0.100=1) (DR0.100=1)
Greater than (R0.100>1) (DR0.100>1)
Less than (RO.100<1) (DR0.100<1)
Greater than or Equal to (R0.100>=1) (DR0.100>=1)
Less than or Equal to (R0.100<=1) (DR0.100<=1)

Equal (two registers)

(R0.100=R0.101)

(DR0.100=DR0.102)

Greater than

(R0.100>R0.101)

(DR0.100>DR0.102)

Less than

(R0.100< R0.101)

(DR0.100< DR0.102)

Greater than or Equal to

(R0.100>= R0.101)

(DR0.100>= DR0.102)

Less than or Equal to

(R0.100<= R0.101)

(DR0.100<= DR0.102)

Example:

Output G010z set HIGH when register R0.98 iz greater than or equal to 4.

R0.93:=4
R0.99-=4

G010

L
ot

In text form: Q0.10 = (R0.98>=4)

Memon MO0 iz zet HIGH when reqgisters B0.22 and R0.35 are equal and input 10.4 iz HIGH.

RO.22=A0.35
RO.22=R0.35 0.4

M0.10

In text form: MO.10 = (RO.22=R0.35)* 10.4

Register R0.9 iz incremented by one if register RO 2 iz greater than RO 4.

RO12:A0.14
Roz:RO14

L
ot

R0.9++
RO.9++

In text form: (RO.9++) = (RO.12>R0.14)
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4.1.3 System registers

PLUTO has a set of system registers with different functions.

System registers
Syntax: SR[unit].[no]

I/O-address:| Symbolic name: | Function: | Type:
For all Pluto models:

SR .2 SR_Remain Remain part after division R

SR_.8* SR_ExecFreeTime | PLC cycle time left to be used (us) R

SR_.9 SR_ExecTime PLC execution time in us R

SR_.10 SR_PlutoDisplay Pluto display figure. For user error: 200+no wW

SR .11 SR_ErrorCode Error code R

SR .12 SR _ErrorLogl Last error code R

SR .13 SR _ErrorLog2 2:nd last error code R

SR .14 SR _ErrorLog3 3:rd last error code R

SR_.40 SR_SupplVolt Supply voltage (x10 Volt) R

A20, B20; D20, S20, B22:

SR_.41 SR_I5 Volt Voltage analogue input I5 (x10 volt) R

SR_.42 SR_Q16_Current Current (mA) output no.Q16 (only Pluto A20) R

SR_.43 SR_Q17_Current Current (mA) output no.Q17 (only Pluto A20) R

B46, S46, D45:

SR_.41 SR_I5 Volt Voltage at analogue input I5 (x10 volt) R

SR_.45 SR_I6_Volt Voltage at analogue input 16 (x10 volt) R

SR_.46 SR_17_Volt Voltage at analogue input 17 (x10 volt) R
Pluto AS-i

SR_.15** SR_ASi_Slave_Missing | First AS-i slave missing. R
B slave encoded as no+32

SR_.16** SR_ASi_Slave_Chanf First AS-i slave channel fault. R
B slave encoded as no+32

SR_.41 SR_1Q11 Volt Voltage analogue input 1Q11 (x10 volt) R

SR_.44 SR_1Q10 Volt Voltage at analogue input 1Q10 (x10 volt) R

SR_.45 SR_1Q12_Volt Voltage at analogue input 1Q12 (x10 volt) R

SR_.46 SR_1Q13 Volt Voltage at analogue input 1Q13 (x10 volt) R

B42 AS-i

SR_.15 SR_ASi_Slave_Missing | First AS-i slave missing. R
B slave encoded as no+32

SR_.16 SR_ASi_Slave_Chanf First AS-i slave channel fault. R
B slave encoded as no+32

SR_.41 SR_I1 Volt Voltage at analogue input |11 (x10 volt) R

SR_.45 SR_12_Volt Voltage at analogue input 12 (x10 volt) R

SR_.46 SR_I3 Volt Voltage at analogue input I3 (x10 volt) R

*QOS version 3.0 or later
**QS version 2.10.4 or later
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Example:

Output 0,12 flazhes when the power zupply is below 184,
[ShA0.5 iz spstem memory with Fast flazh function)

SA_Supphfolt<130 Shi_FastFlazh
SR0.40<180 SMO5E

a0z

4 [

In text form: Q0.12 = (SR0.40<180) * SMO.5
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4.2 Use of analogue values

The analogue values are available by reading the system registers SR40...SR46 (depending
on Pluto model, see table below). There are some requirements for the use of these functions.

Analogue inputs:
As illustrated by the table below, some inputs can also be used to measure the voltage at the
terminal. In a system register (SR_) the value can be read in tenths of volts, (240 = 24.0 volt).
By use in safety applications a 0-value may not be used as safe condition unless it is used in a
dynamically monitored way (the program must monitor that the input value changes). This
requirement is because the value in the system register (SR_) will be set to O if an internal fault
in the system occurs.

Current monitoring of Q16 and Q17 (only Pluto A20):
The output current from Q16 and Q17 is available in SR42 and SR43, and the value represents
mA. The function is intended for monitoring the current in a muting lamp, but other usage is not
excluded. As the hardware for measuring the current is not fully redundant the values must be
used in a dynamic way. For example if a current to a muting lamp shall be monitored the
program must be written so that the change of current by switching the input on and off is
observed.

Analogue inputs according to the table below:

B16, B20, S20, |A20: B46, S46: D45: Pluto AS-i: B42 AS-i:
D20, B22, O2:
SR_40| Supply voltage |Supply voltage | Supply voltage | Supply Supply voltage | Supply
(x10V) (x10V) (x10V) voltage |[(x10V) voltage
(x10V) (x10V)
SR_41 | Voltage Voltage Voltage Voltage |Voltage Voltage
input I5 input I5 input 15 input 110 |input 111 input 11
(x10V) (x10V) (x10V) (x10V) |(x10V) (x10V)
(Not Pluto O2)
SR_42|- Current output |- - - -
Q16
SR_43|- Current output |- - - -
Q17
SR_44 |- - - - Voltage -
input 110
(x10V)
SR_45|- - Voltage Voltage |Voltage Voltage
input 16 input 111 |input 112 input 12
(x10V) (x10V) [(x10V) (x10V)
SR_46 |- - Voltage Voltage |Voltage Voltage
input 17 input 112 |input 113 input I3
(x10V) (x10V) [(x10V) (x10V)
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Example:

M0.100 iz set when the current is more than 180,
SR_O16_Current:120
SRO42-180 k0100
o o 2
FO107 iz set when the curent iz maore than 180 and less than 400 md.
The curment must alzo increaze from a current lower than 180 md, to initiate MO0 707,
SA_GQ16_Current<400

k0100 SA0.42<400 b0.700 k0101

| ’ 7| <o

0,101
=
In text form:
MO.100 = (SR0.42>180)
MO.101 = MO.100 * (SR0.42<400) * (P(MO.100) + MO.101)

AL 1D ED
wpmw 137

2TLC172002M0219_A



5 Program declaration in text form

In the beginning of the program file different declarations are made. These declarations
describe the hardware environment for the Pluto unit.

For more information about the function of the different hardware options see the ‘Operating
instructions, Hardware’

5.1 Identity, station number and Pluto family

Each unit must have a station number 0-31.

It is also possible to connect an external identifier circuit containing a unique 12 figure
hexadecimal number. Then it is also hecessary to declare the Pluto family.

These two settings are declared as:

l'id_pluto:[stn.number]=[identifier number] for Pluto A20 family.
l'id_pluto_Double:[stn.number]=[identifier number] for Pluto double family.
I'id_pluto_ASi:[stn.number]=[identifier number] for Pluto AS-i
l'id_pluto_B42_ASi:[stn.number]=[identifier number] for Pluto B42 AS-i

If identifier is not connected the system will accept this if the identifier number is declared as
000000000000 (12 zero).

Example:

I'id_pluto:00=ffff00007FA3 = The Pluto-unit is given station number O
and an identifier with number ffff00007FA3
must be connected to the unit.

I'id_pluto:23=000000000000 = The Pluto-unit is given station number 23

and the unit shall run without identifier.

5.2 Declaration of program code

Since it is possible to have program code for several units stored in one unit it must be
declared to which Pluto unit a code part belongs to.

Syntax:

I pgm_pluto:[station no.]
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5.3 Declaration of I/O

All inputs and the non failsafe outputs (A20: Q10...17, B46 and B42 AS-i: Q10...27, Pluto AS-i:
Q10...13) must be declared since they can be used in different ways. The tables below show

the options.

Inputs

Syntax: ! I[no],[pulse type],[switch 1],[switch 2]
Example: ! 10.5,c_pulse,non_inv,no_filt

Inputs: Pulse types: Switch 1: Switch 2:
(Dynamic sign.) | (optional) (optional)
| .0-1.17 a_pulse non_inv no_filt
b_pulse
C_pulse
| .0-1.17 static*) no_filt

x) 1_.10-1_17,static does not fulfil cat. 4 according to EN954-1, as stand-alone input

Dynamic outputs
Syntax: ! Q[no],[pulse type]
Example: ! Q0.10,a_pulse

Non failsafe-outputs Syntax: ! Q[no],static
Example: | Q0.10,static

Special function, llluminated push button
Syntax: ! IQ[no],[pulse type]
Example: ! 1Q0.12,a_pulse

Example:

1i0.1,a_pulse
1i0.2,a_pulse,non_inv

Outputs: Pulse types:
Q_.10-Q .17 a_pulse,
b_pulse,
C_pulse
Outputs: Pulse types:
Q .10-Q .17 static
In/outputs: Pulse types:
Q_.10-Q .17 a_pulse,
b_pulse,
C_pulse

; Input is supplied with dynamic A signal via inverter.

; Input is supplied with dynamic A signal.

1i0.3,static ; Input is supplied with +24V.
1q0.10,a_pulse ; Output generates dynamic A signal for supply of inputs.
1 q0.11,static ; Input is supplied with dynamic A signal.
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5.4 Symbolic names

The variables can also be named with a symbolic name which can make a program easier to
understand. In Pluto Manager it is declared on a separate page, see Pluto Manager manual.

By programming in text form it is declared. Where in the code the declaration is made depends
on whether it is a global or local variable. Global variables |_._, Q_.0...4 and GM_.0..11 are
declared before the program code for the first Pluto since the variable can be used in all
Pluto:s. Local variables are named in the beginning of the program code for the corresponding
Pluto, after the 1/0 declarations. See example.

Example:

110.0=MuteSensorl ; Symbolic names global variables
! Q0.1=MuteSensor2
I GMO0.1=MuteSensor2

! Q0.14=IndReset ; Symbolic names local variables
I M0.0=MutingActive
I RO.0=Counterl
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6 Program example in text form

This program example is the program for the installation example showed in “Operating
instruction, Hardware”.

$name Example, manual

I 1d_pluto:00=000034AD4AE1l

I pgm_pluto:00

1 g0.10,a_pulse ; Dynamic output A

1 10.00,static ; Muting sensor 1

I 10.01,a_pulse,non_inv ; Muting sensor 2

I 10.02,a_pulse,non_inv : Test Contactors

I 10.12,a_pulse ; Emergency stop PB

I 10.13,a_pulse ; JSL Lightbeam

I 190.14,a pulse : Reset with indicator

skkkkkkkkkkkkkkkhkhkkhhkkhkhkhkkhkhhkkhhkkkhkhkhkkhhhiix

s0.0 0 ; Main sequence start

gq0.2 = 10.12 * (i0.13 + m0.0) * ( (p(i0.14) * 10.02) + 0.2)

0.3 = 0.2
; All safety outputs active when Emergency stop(10.12)
; and JSL(1.13) or muting(MO0.0) are active.
; Reset(10.14) and Test(10.02) are also needed in the
; start condition.

q0.14 = /q0.2 ; Reset indication active when outputs not active

skkkkkkkkkkkkkkkhkhkkhhkkhkkhkhkkkhkhhkkhhkkkhkhkhkkhhhhix

s0.1.0 ; Muting Sequence

J(+1)=/10.00*/10.01*(SR0.43<100) ; Start condition: both sensors not active

s0.1 1

g0.17 = 10.00 * 10.01 * 10.13

J(+1) = q0.17 * (SR0.43<100) ; Muting start when both sensors and JSL active
s0.1 2

m0.0 ; M0.0, Memory muting active
q0.17 ; Indicator muting active
J(@©) = /10.00 + /10.01 ; Muting stopped by either sensor not active
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7 Appendix A, Compatibility for Pluto

Some of the features described in this manual do not apply to earlier versions of Pluto. Below is
an overview of which hardware version and OS version that supports the functionality in
guestion. (Pluto models not in the table do not support the functionality.)

Functionality Pluto type Hardware version (OF)
version
A20 v2 All All
B20 v2 All All
S20v2 All All
B22 All All
D20 All All
Instruction set 3 B46 v2 All 23.0
S46 v2 All >3.0
D45 All All
AS-iv2 All >3.0
B42 AS-i All All
02 All All
A20 v2 All All
B20 v2 All All
S20v2 All All
B22 All All
Remanent variables D20 Al Al
B46 v2 HW =>2.11 >3.0
S46 v2 HW =>2.11 >3.0
D45 All All
AS-iv2 HW > 3.7 >3.0
B42 AS-i All All
“Export” variables All Pluto with instruction set 3| See instruction set 3| 23.2
A20 v2 All All
B20 v2 All All
Disabling of test pulses Q2, Q3 S20v2 All All
B22 All All
D20 All All
Read IDFIX number from Pluto All All 23.4
StatusBus All Pluto with instruction set 3 All 23.6
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Contact information

Australia

ABB Australia Pty Limited

Low Voltage Products

Tel: +61 (0)1300 660 299

Fax: +61 (0)1300 853 138

Mob: +61 (0)401 714 392

E-mail: kenneth.robertson@au.abb.com
Web: www.abbaustralia.com.au

Austria

ABB AB, Jokab Safety

Tel: +43 (0)1 601 09-6204

Fax: +43 (0)1 601 09-8600

E-mail: aleksander.gauza@at.abb.com

Web: www.abb.at

Belgium

ABB N.V.

Tel: +32 27186884
Fax: +32 27186831

E-mail: tech.lp@be.abb.com

Brazil

ABB Ltda

Produtos de Baixa Tensdo
ABB Atende: 0800 014 9111
Fax: +55 11 3688-9977
Web: www.abb.com.br

Canada

ABB Inc.

Tel: +1 514 420 3100 Ext 3269
Fax: +1 514 420 3137

Mobile: +1 514 247 4025

E-mail: alan.m.brown@ca.abb.com
Web: www.abb.com

China

ABB (China) Limited

Tel: 86-21-23287948

Telefax: 86-21-23288558

Mobile: 86-186 2182 1159

E-mail: harry-yarong.zhang@cn.abb.com

Czech Republic

ABB AB, Jokab Safety

Tel: +420 543 145 482

Fax: +420 543 243 489

E-mail: premysl.broz@cz.abb.com
Web: www.abb.cz

Denmark

JOKAB SAFETY DK A/S
Tel: +4544 34 1454

Fax: +45 44 99 14 54
E-mail: info@jokabsafety.dk
Web: www.jokabsafety.dk

ABB A/S

Tel: +45 4450 4450

Fax: +45 4359 5920

E-mail: ordre.komp@dk.abb.com
Web: www.abb.dk

Finland
ABB Oy
Web: www.abb.fi

France

ABB France

Division Produits Basse Tension
Tel: 0825 38 63 55

Fax: 0825 87 09 26

Web: www.abb.com

Germany

ABB STOTZ-KONTAKT GmbH

Tel: +49 (0) 7424-95865-0

Fax: +49 (0) 7424-95865-99

E-mail: buero.spaichingen@de.abb.com
Web: www.abb.de

Greece

ABB SA

Tel: +30 210.28.91.900

Fax: +30 210.28.91.999

E-mail: dimitris.voulgaris@gr.abb.com
nikos.makrakos@gr.abb.com

Web: www.abb.com

Ireland

ABB Ltd.

Tel +353 14057 381

Fax: +353 1 4057 312

Mobile: +353 86 2532891
E-mail: derek.kelly@ie.abb.com

Israel

ABB Technologies Ltd.

Tel: +972 4 851-9204
Mobile: +972 52 485-6284
E-mail: contact@il.abb.com

Web: www.abb.co.il

Italy

ABB S.p.A.

Tel. +39 02 2414.1
Fax +39 02 2414.2330
Web: www.abb.it

Korea

ABB KOREA

Low-voltage Product

Tel: +82 2 528 3177

Fax: +82 2 528 2350

Web: www.jokabsafety.co.kr

Malaysia

ABB Malaysia

Tel: +60356284888 4282

E-mail: chang-sheng.saw@my.abb.com

Netherlands

ABB b.v.

Tel:+31 (0) 10 - 4078 947

Fax: +31 (0) 10 — 4078 090

E-mail: info.lowvoltageproducts@nl.abb.com

Web: www.abb.nl

Norway

ABB AS

Tel: +47 03500

Fax: +47 32858021

Mobile: +47 40918930

E-mail: Lars-Erik.Arvesen@no.abb.com
Web: www.abb.no

Poland

ABB Sp. z.0.0

Tel: +48 728 401 403

Fax: 22 220 22 23

E-mail: adam.rasinski@pl.abb.com,
safety@pl.abb.com

Web: www.abb.pl

Portugal

Asea Brown Boveri S.A.

Low Voltage Products - Baixa Tensdo
Tel: +35 214 256 000

Fax: +35 214 256 390

Web: www.abb.es

Slovenia

ABB d.o.0.

Tel: +386 1 2445 455

Fax: +386 1 2445 490

E-mail: aljosa.dobersek@si.abb.com

Spain

Asea Brown Boveri S.A.
Tel: +34 93 4842121
Fax: +34 93 484 21 90
Web: www.abb.es

South Africa

ABB

Tel: +27 10 202 5906

Fax: +27 11 579 8203

Mobile: +27 82 500 7990

E-mail: Hendrik.Spies@za.abb.com

Sweden

ABB AB, Jokab Safety
Varlabergsvagen 11

SE-434 39 Kungsbacka

Tel: +46 21 32 50 00

Fax: +40 67 15 601

Mail: support.jokabsafety@se.abb.com
Web: www.abb.com/jokabsafety

Switzerland

ABB Schweiz AG

Industrie- und Geb&audeautomation

Tel: +41 58 586 00 00

Fax: +41 58 586 06 01

E-mail: industrieautomation@ch.abb.com
Web: www.abb.ch

Turkey

ABB Elektrik Sanayi A.$
Tel: 0216 528 22 00
Fax: 0216 365 29 44

United Kingdom

ABB Ltd/JOKAB SAFETY UK
Tel: +44 (0) 2476 368500

Fax: +44 (0) 2476 368401
E-mail: orders.lvp@gb.abb.com

Web: www.jokabsafety.com

USA/Mexico

ABB Jokab Safety North America

Tel: +1 519 735 1055

Fax: +1 519 7351299

E-mail: jokabnaorderentry@us.abb.com
Web: www.jokabsafetyna.com

143

2TLC172002M0219_A


mailto:kenneth.robertson@au.abb.com
mailto:aleksander.gauza@at.abb.com
http://www.abb.at/
mailto:tech.lp@be.abb.com
http://www.abb.com.br/
mailto:alan.m.brown@ca.abb.com
http://www.abb.com/
mailto:harry-yarong.zhang@cn.abb.com
mailto:premysl.broz@cz.abb.com
http://www.abb.cz/
mailto:info@jokabsafety.dk
http://www.jokabsafety.dk/
mailto:ordre.komp@dk.abb.com
http://www.abb.dk/
http://www.abb.fi/
http://www.abb.com/
mailto:buero.spaichingen@de.abb.com
http://www.jokabsafety.com/
mailto:dimitris.voulgaris@gr.abb.com
mailto:nikos.makrakos@gr.abb.com
http://www.abb.com/
mailto:derek.kelly@ie.abb.com
mailto:contact@il.abb.com
http://www.abb.co.il/
http://www.abb.it/
http://www.jokabsafety.co.kr/
mailto:chang-sheng.saw@my.abb.com
mailto:info.lowvoltageproducts@nl.abb.com
http://www.abb.nl/
mailto:Lars-Erik.Arvesen@no.abb.com
http://www.abb.no/
mailto:adam.rasinski@pl.abb.com
mailto:safety@pl.abb.com
http://www.abb.pl/
http://www.abb.es/
mailto:aljosa.dobersek@si.abb.com
http://www.abb.es/
mailto:Hendrik.Spies@za.abb.com
mailto:industrieautomation@ch.abb.com
http://www.abb.ch/
mailto:orders.lvp@gb.abb.com
http://www.jokabsafety.com/
mailto:sales@jokabsafetyna.com
http://www.jokabsafetyna.com/

	Part 1
	1 Safety note
	2 Cyber security disclaimer
	3 Supported Windows versions
	4 Installation
	5 Making your first program
	5.1 Creating a new project
	5.2 Name and description
	5.3   Include source file
	5.4 Saving
	5.5 Selection of function block library
	5.6 Hardware setup
	5.6.1 Instruction set 2 / instruction set 3

	5.7 Configuration of I/O
	5.7.1 No Filt
	5.7.2 Disabling of test pulses

	5.8 Example of setup of I/O-options
	5.9 Naming of variables
	5.10 Programming the ladder logic
	5.11 Adding comments and finalising the network
	5.12 Next network
	5.13 Connecting the components

	6  ProjectsOpen, close, save, ….
	6.1 Password protect
	6.1.1 Opening a password protected file


	7 Bus configuration
	7.1 Identifier IDFIX number
	7.1.1 Read IDFIX number from Pluto

	7.2 Advanced settings
	7.3 External communication

	8  I/O Options
	9 AS-i bus functions
	9.1 Initial configuration of AS-i functions
	9.1.1 “New Pluto”, selection of family and station number
	9.1.2 Working mode on the AS-i bus
	9.1.2.1 Variants of monitor mode:

	9.1.3 Page for AS-i specific setup
	9.1.4 Manual configuration of slave types (profiles)
	9.1.4.1 Undefined
	9.1.4.2 Safe input
	9.1.4.3 Nonsafe Standard slaves
	9.1.4.4 Nonsafe A/B slaves
	9.1.4.5 Combined Transaction A/B slaves
	9.1.4.6 Analogue input slaves
	9.1.4.7 Analogue output slaves (non-safe)
	9.1.4.8 Safe Output
	9.1.4.9 Pluto as Safe Input

	9.1.5 Write parameter to slave and receive info back

	9.2 Online configuration of AS-i bus
	9.2.1 Read AS-i slaves
	9.2.1.1 Configuration in Monitor mode

	9.2.2 Teach safety codes
	9.2.2.1 Set slave output


	9.3 Other online tools
	9.3.1 AS-i status
	9.3.2 Show code table
	9.3.3 Teach code table
	9.3.4 Erase code table
	9.3.5 Change address on a slave


	10 StatusBus
	10.1 Teach addresses
	10.2 Status
	10.3 Change slave address
	10.4 Exchange of slave/Automatic addressing
	10.5 StatusBus – Function blocks

	11 Analogue inputs Pluto D20 and D45 – Function blocks
	11.1 Application example with two sensors – Temperature measurement

	12 Counter inputs Pluto D45
	12.1 Application with two encoders – Speed monitoring
	12.2 Application with one encoder and one analogue value – Speed monitoring

	13 Variables
	13.1.1 Symbolic Name
	13.1.2 Description

	13.2 Local/Global variables
	13.2.1 Export variables

	13.3 Remanent variables
	13.3.1 Clear Remanent variables

	13.4 Export and import variable names

	14 Ladder logic programming
	14.1 Edit mode
	14.2 Tool bar
	14.3 Update / Undo
	14.4 Expand / Collapse networks
	14.5 Drag-and-drop
	14.6 Options
	14.7 Sequences

	15 Project setup
	15.1 Function libraries
	15.2 Merge projects

	16 Compilation
	17 General Preferences
	18 Online operations
	18.1 Communication
	18.2 Tools menu
	18.2.1 Erase PLC Program / Change of password
	18.2.2 Online info
	18.2.3 Copy online IDFIX to Clipboard
	18.2.4 Terminal window
	18.2.5 Reset all Plutos
	18.2.6 Write IDFIX
	18.2.7 Upload Program from Pluto
	18.2.8 Pluto System Software (Updating the Operating System files in Pluto)

	18.3 Program download
	18.4 Insertion of Pluto unit in existing project afterwards
	18.5 Change of baud rate, error code Er26
	18.6 Online
	18.7 Seal

	19 Remote monitoring via Pluto Ethernet Gateway
	19.1 Configuring the gateway for remote monitoring
	19.2 Remote monitoring

	20 Create function block libraries
	20.1 Sequences in function blocks
	20.2 Compiler directives
	20.3 Other new functions

	Part 2
	1 Bit-instructions
	1.1 Addressing of bit-operands
	1.2 Register bits (Instruction set 3 only)
	1.3 Boolean instructions
	1.4 Edge detection
	1.4.1 Inverted edge detection (Instruction set 3 only)

	1.5 Latch function
	1.6 Toggle function
	1.7 Timers

	2 Memories
	2.1 Local memories (M)
	2.2 Global memories (GM)
	2.3 System memories (SM)

	3 Sequences
	3.1 Addressing
	3.2 Jump

	4 Numeric operations
	4.1 Registers
	4.1.1 Addressing
	4.1.1.1 Half Double Registers

	4.1.2 Operations
	4.1.3  System registers

	4.2 Use of analogue values

	5 Program declaration in text form
	5.1 Identity, station number and Pluto family
	5.2 Declaration of program code
	5.3 Declaration of I/O
	5.4  Symbolic names

	6 Program example in text form
	7 Appendix A, Compatibility for Pluto

