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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 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

J Plutc Manager registration code

Enter reqgizgtration code - can be requested from ABE zales/suppart

X Cancel |

-¢ Start program in DEMO mode

Regizter Fey 4L HP HP
FR1PEp
x Cancel Power and productivity

for a betler workd™

To run in full version, the program requires a registration code. The code can be entered at start of the
program.
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3 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.

3.1 Creating a new project

After opening Pluto Manager a new project can be ) -

created by choosing “New” under the “File” menu. If an Eplu_tﬂ NI - IP’“__
existing program is to be loaded, select “Open”. B [File] Search Tools Window Help

== 0 Mew
Ope| 2 Open

Preferences...

1 Mumberl
2 Number2

Exit

AL 1D D
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3.2 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.

B File Search Tools Window Help

= H S 4

Open Save Print Comp. Online Bus St A5S-S5t
Preferences
E'"%_P’D'EC — Noname (C:AProgram Files\PlutoManageriNoname.sps)

Project Mame
|<FILEN.&ME>Pmiect number 3 for education

Project Description

Thig iz a program for the example in the Programming tManual -

Function Libraries

|<fun|:|]5.f|:|s> Change...

Baudrate Pluto Canbus
| Diefault [400 kbit/s) j [ Include source code in compiled file

3.3 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.

AL 1D D
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3.4 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.

[ ! Save As Iﬁ1

Save in: | | PlutoPrograms j s EF EE-
Mame . Date modified Ty
Projectl.sps 2011-09-1910:46 Pl
Project?.sps 2011-09-19 10:46 Pl
4 1 P
File name: |F'n:.je|:t 3.5ps
Save astype: |Safety PLC Source (" sps) | Cancel

3.5 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.

Include Function Definition Files @
Inciude Files
<tunchh fnss R .

Select “Function library”,

“Change”, and then “Add

standard Library”. A list with

available libraries is shown. #dd User Library... | #dd Standard Librar_l.J...| |

o Ok | X Cancel

Function Libranies

|<func:I35.fps> Change. ..

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.
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3.6 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 - Project

! File Search Tools Window Help

= H &G 4 [ITIP N
Dpen Frint Comp. Down Online : Buz 5t AS-i 5t
~[HY  Preferences ‘
= Projects Proiectd (C-\Program Files\PlutoManageriP
Y - g \ ger\
E. Save Project
Close Project er 3 for education

Merge Project

Merge Praoject (ignore conflicts)
Mew Visualization annple i the Programming b anual

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.

- -

Guide Mew Pluto

Pluto
Select station number and Pluto model

Pluto number

|Pluta 0 |

Plute model
- AZ0 Famiy

S 5o
As-i A5 Family
DOUBLE Farmily
AZ B2 AS- Family

[ In another project

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

Firizh X Cancel |
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3.6.1 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.

-

J Guide New Pluto

Instruction set
Select an alternative

{* Pluto 0 has instruction set 2

(" Pluto 0 has instruction set 3

Mewer format with all instructions.

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

Pluto with OS (firmware) 3.0+ needed. All other Plutos in the project must have 035 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
“PLC Code” each representing a window.

Freferences
EE Frojects
=By Project Project3

E--E Pluto O

~[1 140 Optionz
B Wariables
‘44t PlcCode

” W
’

Variables” and

10
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3.7

Since the I/Os can be used in different ways, a configuration must be performed. This configuration
must reflect the hardware design.

Configuration of I/0

The “I/O Option” window, lists the terminals 10...17 and 1Q10...1Q17. The safety outputs Q0...Q3
are not listed since they can only be used in one way.

~EY  Preferences 5 3
=8  Projects Failsafe inputs
Ee F'rni;ulz:t:rnniecﬁ Signal Type of signal  Shape/Level Options
B m 10.0 | Undefined ﬂ | J | - |
B e | 01 [Tl o | <] I tondnn
10.2 |Undefined | | 2| = [
0.3 [Undefined «| | =] O [
104 [Undefined «| | =] O [
10.5 |Undefined | | 2| = [
106 [Undefined «| | =] O [
0.7 |Undefined =] | =] O [
Failsafe inputs / Non failsafe outputs
Signal Type of signal Shape/Level Options
10010 [lindefined = | | -] [
1011 [lindefined = | | 2| = [
10012 [lindefined = | | =] O [
18013 [lndefined = | | 2| = [
10014 [lindefined = | | 2| = [
18015 [lindefined = | | =] O [
10016 [lindefined  ~| | 2| = [
1017 [lindefined = | | 2| = [
The preferred setting is . .
selected via drop down lists. Failsafe inputs
Signal  Type of zignal Shape/Level Options
10.0 ||r'||:|ut ﬂ |Static j - [~ Mo_Filt
101 W &_Pulse r B
02 [Unied ] |Cpus | T T
10.3 W Eiatin:: I~ [

3.7.1 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 DD
FRpmw
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3.7.2 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 Windom

= H & 4

Open Save Print Comp. Online

Preferences

= Projects
= Project D20_Example

EE Fluto 0

% Wariables
44 PlcCode

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

Failsafe outputs
Signal Options

Q0.2 W Mo_Test Pulse
003 [ Mo Test Pulze

12
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3.8 Example of setup of I/0-options

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

“1/0 Option” window.

+24v
ov
< r=—= T =T
1Y
1 ]
| l o\ |RmEt\— & I
+ = n + - .
- e - e | W] e ™y |
? V Spot Lightbsamn system b= -
2
3
& e —
112 3 0 i Q14
mﬂ
Q2 Q3 12
--4-
—)|a2 ! -)jaz
K K
(+)ja ()M
ov .
Contactor A Contactor B
2002-06-07 11:5 Anl_ex3.dwg
Note: The configuration of I/O is B
dependent on the hardware design. The _ p_ ]
correct use of inputs, OUtpUtS, dynamic Signal Type of zignal Shape/Level Options
signals etc. which is safety related, is 10.0 [ Input | [static ~] [~ Mo Fil
normally the hardware designer’s 0.1 it | [6Puse =] W Mennv [ No_Fit
responsibility. 102 [inpw | [6Fuse <] W Monln I NoFit
10.3 | Undefined ﬂ | J o -
10.4 |Undefired | | = [
10.5 | Undefined ﬂ | J I [
10.6 | Undefined ﬂ | J o -
0.7 |Undefired | | x| [
Failsafe inputs { Non failsafe outputs
Signal Type of signal Shape/Level Options
100.10 |Dut|:uut ﬂ |A_Pul$e j L] [
190.11 | Undefined ﬂ | J I [
1q0.12 |In|3ut ﬂ |.-’-‘-._F'u|se j ™ Mor_lmw [ Mo_Filt
1R0.13 |In|:uut ﬂ |A_Pu|ge j [~ Mon_lme [ Mao_Filt
190.14 | Light buttar ﬂ | & Pulze j [ [
100.15 | Undefined ﬂ | J o -
10096 [Undefined  ~| | x| [
190.17 | Undefined ﬂ | J I [

13
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3.9

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 8.1.1 Symbolic

Naming of variables

name.)

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

..... Preferences

BB Projects
2-By  Project Project3 Safety Inputs | 5 afety Dutputs ] Mons afety Outputs | Global Memaories ] Memaries | Registers | Double Hegistels] Swyztem Memories | System F
I'_—'IE Pluto 0 : Status |Wanable [Symbolic Mame |Description
[ 140 Options
% [+ ariabled 10.0 [G] |MuteSensorl Sernzor for initiation of muting. MuteSenzorl and MuteSensor2 iz a dual channel
L4+ PleCode

Yariable attibutes:  [G]

Global variable. These variables are visible to other Plutos on the bus.

101 [G] |MuteSenzor2

10.2 [G] | Canttanitor

0.3 [6]
0.4 [G]
105 [G]
106 [6]
0.7 [6]
10,10 [6]
1011 [6]

1012 [G] |EStopButton

10,13  [G] [LightBeamSensor

10.14 [G] [ResetButton

10,15 [G]

10.16  [G]

1017 [G]

Names and descriptions for inputs in Pluto 0.

Senzor far initiation of muting. MuteSenzarl and MuteSensor2 iz a dual channel

MC contacts of contactors for manitaring

Emergency stop buttons

Light beam sensor. Jokab Safety type Spot

EF'ush buttar for reset of light bearn

Ere.ferfnces Wanable attibutes:  [G]  Global vanable. These vanables are visible to other Plutos on the bus.
[=E rojects
E| Project Project? Safety Inputs  Safety Dutputs | WonS afety Outputs ] Global Memories ] Memones | Reagisters | Double Registers
E‘E Pluto 0 ) Status |Variable  [Symbolic Hame |Descriptinn
~[1 140 Options
= [/ ariables Q0.0 [G]
i Pl Code Qo1 (6]
Q0.2 [G]|Contactor_& Safety output contralling contactor
Q0.3 [G] |Contactor_B Safety output controlling contactor

Names and description for outputs in Pluto 0.

14
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3.10 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 S 4

=

9r
Expand Collapse

Open Save Print Comp. Oriline Bus 5t A5 5t
~E"  Preferences
E--ﬂé F'ml;fofed S Project3 - Pluto 0 Plc Code
=B PueD
[ 1/0 Optiong LE|
B Wariables S
Lt I ‘ Start R i
1 Copy Metwaork(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

Mew Network

Copy Metwaorkis)

Emphy Metwiork,
Basic netwark

delimiter basic ladder functions are Paste Mebwork(s) Set
listed, and below the delimiter available Reset
function blocks can be accessed by Toggle

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.

Arithrnetic Assignment
Arithrnetic Relakion (Campare)
Jurnp

Sequence step

Config Opkion

Function...

#
! Function Guide

.,

o] S

SO nc05 fps 2
TC1S
TCIT Standard library
TCIRTI 2007-10-22 [PM1.29)
TC15IM
Start
StartT
FeszetT
HT2
HT3
PreReset]
PreReset2
Mutel
MutelbT
Mute2
SOMutel
Twohandl
Upcount
Dowrcount
Mutelamp_[16
buteLamp G117
MuteLampw/'_216
MuteLampw’_017
-y OADelay
LightCurtainl
LightCurtain2
> Multiply
~{Jy  Divide
ModeSelectd S

m

i53 These functions require instruction set 3

{I» These functions can be combined with Jump instructions in same sequence step

[ 2o ]

x Cancel |

AL DD
FRpmw
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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 “Mute2” block.

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

" Preferences
=B Frojects 1 -
N Project3 - Pluto 0 Plc Code
=8 Fluto 0
ED 10 Dptions e
% Yariables
.|/|. Pl Codd
Iz -l

77 Mute? 777
— | Il o< =
77
= | In2
77
__| l Test
77
—— | Restart

The ladder components which are marked “?7?7?” |

must now be defined or in some cases deleted. By a 77

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. -~ o

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

'|-/|' Mormally Closed
—— |'|F'|' Positive edge
b Megative edge

contact

e

4=} Mot Positive edge
4 Mot Megative edge
Component Properties ...

Disconnect Component

Copy Component

7% Delete Component

2TLC172002M0212_B




The property box for a contact
symbol gives the choice for
normally open, normally closed,
positive or negative edge pulse
function. There are two ways of
entering a variable name, either
giving the “Real variable name”,
e.g. 10.0, 10.1, M0.3.., or by
opening of the list under
“Symbolic Variable Name”.

In the list under “Symbolic
Variable Name” all variables
which have been given a name
can be found.

-

JiF ¢ Mot M_Edge

Properties
T
o {+ Boolean wariable
{F& NO
" Register bit
4#F © NC
Symbuolic Y ariable Hame
JFF P _Edge Iﬁ j
'|N|' " N_Edoge Real Yariable Mame
Mew Variable ..
P} ¢ MotP_Edge | —IEW A
" MatM_Ed
Pt S =re | x Cancel |
" o
Properties
Ll {* Boolean varable
i} & NO
" Reqister bit
47k © NC
Symbaolic Vanable Mame
4P} © P_Edge Iﬁ j
Conthd onitor -
'INI' £ N_Edge Cantactar_g,
Caontactar_B
-|F|- " MatP_Edge EStopButton

MuteSensor2
RezetButton
Sk_1Hz

\ SM_10Hz

Sk_Buttan
Sh_Ditto
Sk_DivByeern
Sh_DoubleFlazh
Sh_FastFlash
Sh_Flazh
Sh_Owverflow
Sh_Plutol_Present
Sh_Flutol_Present
SM_PlutoZ Present

LiﬂhtE eamS ensor E
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Confirm with a click on “OK”.

-

Properties
s {* Boolean varniable
i F & NHO
(" Reaizter bit
iF © NC
Symbolic W anable Mame
JFF © P _Edge ﬂ
Irlk © N_Edge Real Wariable Mame
0.0 Mew Yariable ...
JEF  MotP_Edge i =1 TanehE
" MatM_Ed
ok ot H_krge ,/ Ok x Cancel |
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After selection, the component is labelled with both symbolic and real variable name.

2z = |l
MuteSenzor Fute? 77
0.0
i | In < o
e
i | In2
e
I I Test
e
I I Restart

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
P i

Tirne zpecifier Timer Preload Value
=00
f* Conztant
Symbolic Regizter M ame
(" Register | J

[tirne in 100:th of a
gecond]

Real Reagizter Mame

W Ok
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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 Muez [ 777

we get a dialog box [T
with different output 1 M=
functions. /
= {* Boolean vanable
i <% & Cail
" Reqizter bit
{3}  Setlatch
Symbalic Y ariable Mame
{F} " Reset Latch |Muting-’-‘n.ctive ﬂ
<T> ¢ Toagle Latch Real Varable Name
k0.0 Mew Yariable ..
L Jump
.,/ Ok x Cancel |

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).

EI E:E{:::CES “anable attnbutez:  [G]  Global vanable. Thesze varablez are vizible to ather Plutos on the bus.
E| Project Project3 Safetylnputs] Safety Dutputsl MonSafety Dutputs] Global Memories  Memoaries lHegisters] Double
E‘e Pluto 0 ) Status |Wanable Symbolic Hame |Desc:liptinn

[ 10 Options

\ ariables MO.0 M utingductive

44 Pl Code MO
M0.2
MO0.3
MO.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.

777
I I Test

FesetButl 1 | Normaly Open contact

014 47k Nermally Closed contact

= |_'|F'|' Positive edge -

b Megative edge

P Mot Positive edge

b ot Negative edge
Component Properties ...

Disconnect Component

Copy Component

b8l Delete Component
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3.11 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.

= &

Open Save

K

[TT
Bus 5t 4515t Undo
®.

v

i
|Jpdate Expand Collapze

Ak 4 <> T 4 &

=-Ea
=B

Preferences
Projects

Praject Project3
Pluto 0

[ 140 Optiong
Ry Variables
| Code

=l

Start I

I 2 —| | Muting function

MuteS enzorl
10.0

Project3 - Pluto 0

lc Cod

The two sensors must be activated within 1 zecond [Delta Time).
The muting iz then active during 10.0 seconds [Mute Time]

= |
MuteSensor2
0.1

=S

1000

FiezetButton
10,14

= |

Mute

Il

In2

DeltaTime

MuteT ime

Test

Restart

Muting&ctive
w00
Hmimig N
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3.12 Next network

In the next network we shall put together

our safety functions and set a safety | NewNetwork  *

output. Just for practice we select a Cut Network(s]
“Basic network” instead of a function Copy MNetwork(s)
block this time. Paste Metwork{s)
Make a right click somewhere in the first Delete Network

Empty Metwork

network. Select “New network” and
“Basic network”.

Arithretic Assignment
Arithmetic Relation (Compare)

Sequence step

Config Option

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

3 = |l

e

e

Lt
s
|
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.

= E BE s O v &
Open Save BusSt 4515t Undo Ui ke | 5 Ay {7

~F3"  Preferences
=-Bz  Project Project3

E‘"E Pluta 0
= 1/0 Options L j

% Wariables _| |_
.|/|. Flz: Code
I 2 —I | butinn function

1014

EER Projects Project3 - Pluto 0 Plc Code

13-
LightB eamS ensor
013

__| |__

Restart |
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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.

[TTRAN + =

Buz S5t &5 St Ewpand Collapse

B Function Guide - e

B- func0b. fps -
TC13 RezetT
1 TCAT Single-channel function with reset and test input
TCIRTI
—ln1 OfF—  -Inlis primany input to which the output of zafety
TC15IM 3
o blocks or memaries can be connected.

- Test iz an input condition which must be true at
for monitaring of external components. Test mu
i.e. the function block can not be intiated by Te

- Reszet iz a monitored reset input which must be
ather inputs in arder to switch on the output of t

- IndReszet iz an output for indication which = on

—Rezet |ndResetf—

PreReset] off and In1 and Test iz off, and flazhes when th
FreReszet2 — Test activation with Start,
b uitel

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”.

= Al

LightB aemS enszor
1013

__| l__
Mutingé.ctive EStopButton ResatT Contactor_a,
M0.0 012 [0.2
SR SR i o} 1 >k
FesetButton IndRezet
1014 Q014
-— ——Reszet IndResetf— - 2=
ﬁ]u.agtMnnltor et
__| |__
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3.13 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 9.1 “Edit mode”.

=4 BEE & O Vo e =
Opan Bus 5t 455t Undo Update Expand Collapse B AF 4+ <> I+
" Preferences 0.0 e MO0
EE Projects i
=-Bz  Project Projectd T Im o < 2—
BB Pl MuteSensor2
1014
— Restart
13—

LightBeams ensor

1013

Mutingéctive \ EStopButton FesatT Contactor_&

0.0 1012 Qo2

|} | = —In1 o = =

ResetButtan IndReset

0,14 IR E)

— - -—|Reset IndResetf— == a==

Corthdonitor

0.2

— - ——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.

Z | [T AN v k=
Open Save Bug S5t A5S-S5t Undo Update Expand Collapze L\}' 1 4 <> 'E'
" Preferences | |
=-{, Froects T Int af—< >
B Proiact Broiseb? MuteS rnzar?
T Lisesan 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 manitared,

LightBeamSensar EStopButton FesatT Contactor_&
1013 012 Qo2

= | |} I r] SRS G
Mutingd.ctive IndReset
Moo G014
—— IndResetf——FH »—
ResetButton

1014

——| I Fiezet

Conttaritar

0.2

= | Test

4
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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”.

| : -
LightBeamSenzor B Properties Contactor_a,
013 | 0.2
[
[ Tope : F=
) ] 43 {* Boolean variable
Mutingé.ctive {F& NO IndReset
k0.0 ™ Regizster bit [0.14
|| i7F © NC e
FresetEUttan Symbaolic ariable Mame
i P_Ed
10,14 1Pt € P_Edge [777] -
|| JNF ¢ N Edae Conthd onitor I
Cont onitor Contactor_B
02 4Bk ™ MotP_Edge EStopButtan
IndReszet E
| LightBeamS enzor
i ik © NotN_Edge Mateﬁensur'l
MuteSensor2
4 Mutingéctive
e \ ResetButton
SKM_THz
P Sk_10Hz
L Sh_Button o P
Sh_Ditto
Finished
= 38 & [T . ¢ -
Open Save Print Comp. Online Buz St A5-i5t  Undo Expand Collapze
Preferences
=B FProjects
"By Projsct Project3
[ 140 Options
% “ariables
Lo Pz Codes s
ResetButton
1014
— | Fiestart
| 3j Conditions for gafety outputs:
The light beam can be muted.
Any tip out requires activation of reset push button.
Contactors controlled by the safety outputs are monitored.
LightBeamSenzor  EStopButtan FesetT Cantactar_a
1013 0 Qo2
— | [ I o I—
Mutingéctive IhdR eset
0.0 0014
— IndR esetf——= o=
ResetButton
10,14
—| I Rezet
Conttdonitar
0.2
— | Test
14—
Contactor_& Contactor_B
an.2 Q0.3
— | >—
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4 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 Plutc Manager - -n

! File Search Tools Window Help
=
Open Bus 5t A5-i St
~EH"  Preferences
@ B -
By Project Mumberl PrOIECtS
By Project Number2
By Project Number3
Commands:
Open a new project: - Right mouse click on “Projects” in the tree menu and
select “New Project”, or
- Open “File”-menu > “New”
Open an existing project: - 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”
Close project: - 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”.
Save: - 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”.
Save all: - Open “File”-menu > “Save All”. All open projects will be saved.
Password protect: - Open “File”-menu - "Password protect”. See detailed description

below.
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4.1 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 EJ

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

It iz alwayz pogzible to open a pagzword protected file without cormect password, but the file cannot be changed
and the pazzward cannat be removed.

Change of config options

P d pratect fil . , .

Wl Fesiied prieshertes ik o Only pozzible with main pazzword
(" Possible without pazswaord

(" Caonfig options passward required

Main password Config options password

Canfirm main pazswaord Canfirm config optiots password

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.
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4.1.1 Opening a password protected file

When trying to open a password protected file this box appears:

Pluto Manager - Open file password

This file iz password protected.

Open Options
" Open with full permission
" Open with permizsion to configure

" Open in read only mode

Paszword

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”.

[ Pasgword protect source file

Click OK.
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5 Bus configuration

The Pluto units can work as separate units or
together on the bus. A project can be set up
to contain 1-32 Pluto units. The programs for
all these units will then be stored in one .sps-
file which is downloaded into each unit.

Command:
Right mouse click in the tree on “Project
[name]” > “New Pluto”

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

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

B File Search Tools Window Help

= H & 4

Open Save Print Comp. Online Buz 5t AS5-i 5t
Number1 ('
"0y 140 Options Project Mame

OBy Wariables [<FILEMAME >

44  PlcCode

Az-i Pluto 1

Az-i Pluto 2
Fluto 31

Project Description
G-
Project Mumber2

-Bx  Project Humber2

-

Guide Mew Pluto

Pluto
Select station number and Pluto rmodel

Pluto number
Pluta 0

=]

Plute model

a20
B1E
B20
520

B A% A5 Family
e DOUBLE Farnily

When clicking on one of the Pluto units in the project, as in this example Pluto 0O, the following page

is shown.

B File search Tools Window Help

= S 4 LTI AN

Open Frint  Cormp. Diows Orline Buz 5t AS-i St

~FH"  Preferences

EE Projects _

=By Projsct Mumberl Number1 - Pluto 0
E'E Family = DOUBLE

[l 140 Options Model = B46 v2
% Wariables Instruction set 3 OS5 3.0+ needed. All other Flutos in the project must hawe 05 2.50+
4+ Flz Code

IDFE Mumber [12 hex digits)

- Bas Pluto 1
B Pluto 2 |O0000GE F357E
- Pluto 1

B2 Project Mumber2 Pluto Description

=]

B2 Project Mumber3

Advanced Settings

E=ternal Communication

Remanent Wariables
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5.1 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.)

Sl to the feid DR | [ Pfeerees
illed in to the fie : ;
= Praojects

Number”. Since the numbers are E Fraject Mumber Number1 - Pluto 0
not known at this stage of the - Pluta [ Fluto Family=DOUBLE (B:
project, it can be left out until it is - B Pluto 1 Instruction set 3 DOUELE
time for download and test of the i m-Bssi Plue 2
system. " Fluta 31 IDFI Humber [12 hex digitz)

-- Project Mumber2 | j
If the project only contains one ~Bz  Project Mumber3 FFFFFFFFFFFF [Undef]
Pluto and no IDFIX is used, then 000000000000 (Mo IDF1<)
“No IDFIX” shall be selected from EEEEEEEEEEED (DFIXPROG)

the drop down list.

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.

5.2 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.

5.3 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.

CanBus Cycle Time

Advanced Settings for Project 3 Plut... E|

| Default (20 ms)

Wamning! These zettings have

influence on the spstem response
time. Do not change these values
without a good knowledge of the

function of the system.

........................................

X Cancel |

=

External Communication (Receive data)

External Comm Block 0 [Reg 0-1, Signal 0-15]

| Disabled j |

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

| Disabled j |

External Comm Black 2 [Reg 4-5, Signal 32-47)

| Disabled j |

External Comm Black 3 [Reqg B-7, Signal 48-63]

| Disabled

X Cancel ‘
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6 1/0 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 1/O option page for the different Pluto types looks similar; only the amount of I/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
% ariables 131.3 -
4% FlcCode - |L|n|:|ef|neu:| j | J M M
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
103111 [Undefined  +| | = r a
1331.12 ||r‘||:|ut j |'|':‘|'_Pu|33 j [ Mon_lree [ Mo_Filt
1031.13 ||r‘||:|ut j |'|':'|'_Pu|33 j [ Mon I [ Mo Filt
183114 [lightbutton ~| [ Puke  ~| T -
103115 [Undefined  +| | [-] = =
103116 [Undefined  +| | [-] = =
183117 [Dutpur | |Static ~| I
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7 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 |
[ .
- Pluto AS-i Pluto
~ T ¥
3 3 I ossls0t OO o
| .
(30vDC) | ] A
‘ ‘ CePee e’
I I A
PAS_i External master b haad 022 | 222
ower i
(Optional) Bus Master /
Monitor only /
Monitor/slave
Non-safe
Iigr?tagﬁtri,ain i i extended
slaves (A/B) o
Non-safe o
1-channel standard ©
o
Safety Safety Safety slave max
module . 4in/3out
E-stop switch 2-channel s B
Safety max J) o 0]
modul 4infdout O & o o
T R
)
A
/] /]
S

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”

71

Initial configuration of AS-i functions

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

7.1.1 “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

Pluta 0 -
Pluto model

B CAME Family
DOUELE Family
a5 B42 AS- Family

32
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If AS-iv2 or B42 AS-i was
selected, the question about
“instruction set 2” or “instruction
set 3” will appear.

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

-

Guide New Pluto

Instruction set
Select an altermative

i~ Pluto 0 has instruction set 2

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

i+ Pluto 0 has instruction set 3;

Newer format with all instructions.

Pluto with OS (firmware) 3.0+ needed. All other Plutos in the project must have O3S 2.50+.

7.1.2 Working mode on the AS-i bus

After selection of an AS-i Pluto the question of 7

mode appears.

Guide Mew Pluto

AS-i working mode
Select an alternative

" Pluto D is an A5-i bus master

There iz no other AS-i bus master

" Pluto 0 iz a monitor

There iz a geparate AS-i bus master that controls the AS-ibus

" AS-1 buz on Pluto 0 iz not used

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 10 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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7.1.2.1 Variants of monitor mode:

If monitor mode is selected a new dialog with three selections appears.

-+

Guide Mew Pluto

Pluto Slave assignment

" Monitor only

Pluto 0 will only listen to the AS-i bus traffic.
In thiz alternative there can be any informaticn 2ent from Plute to the AS-i bus master.

" Monitor / Slave

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

" Monitor / Slave with 3 extra virtual zlaves

Plute 0 will be a slave and also 3 additional virtual slaves.
Select this if there are fewwer 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.)
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7.1.3 Page for AS-i specific setup

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

is shown.

! File Search Tools Window Help

= H 5 4

-[3 /0 Options + Bus Master
45 - Optiond ’

-1 L PIOE ~ Moanitar c:nly :
Wariables A5i Slave Address

% Pl Code " Monitor £ Slave

" Monitor / Slave with 3 extra virtual zlaves

" AS- buz not used

Configuration tools

Open Save Print Comp. Oriline Buz St AS-i 5t
~EEM  Preferences
@ FProisots AS-i general options
E|-- ~ Project ; ; -
= Basi Pluto 0 AS- bus working mode Optimize for

f* Short ztop time
[wiorst case, when errar)

" Digturbance immunity

[Mot recommendead when
fewser than 20 slaves are uzed)

) Fiead slave types anline from the A5+ bus. The configuration is stored
Read AS-i slaves in the table below, Compile and download aftenwards.
Fead the safety codes onling from the AS- buz. The codes are stared
Teach safety codes in Plutos Aash memany and [if available] in the [DFE-DATA,

As_i Sla\fes *] Debounce filter monitoring iz onl

Slave No Type of Slave Model Param FProfile/ID1 Chanr
ASI0.1  [Undefined R
ASID1B [ lndefined -]

Work'_ng mOdes: 454 buz working mode

Even if the working mode was selected ol

immediately by selection of a Pluto AS-i _

it can be modified afterwards. As the £ Moritar only Peiel e e

picture shows there are three selections " Monitar / Slave

for Monitor mode.

{ AS- buz nat uzed

" Manitor ¢ Slave with 3 extra virtual slaves

Optimization “Short stop time” or
“Disturbance immunity”

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 AS-i bus better, but the worst case stop time
increases 10 ms.

Optimize for

f# Short stop time
[warst caze, when ermar)

(" Digturbance immunity

[Mat recommended when
fewer than 20 zlaves are uzed]

A
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7.1.4 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.

AS-i slaves

Slave Mo Type of Slave Model

- | General

| Safe Input
|Jndefined

F ASi1.1

ASil.2 Monzafe Std
ASil.2B Monzafe A
Combined Tranzaction &
ASil1.3 Analog
ASil1.2B Sale Dutput

Pluto as Safe Input

-~

*] Debounce filter monitoring is only valid for 05 ver 3.0+

Param Profile/ID1
F|

Channel Monitoring

S-0B.0 ID1=F | |Channe| ronitaring -

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.)

Profile for ASi1=5-7.B.F ID1=F

120 configuration

|'T-‘ [ dutputs | j

ID code

|B { 8afe =slawe ) j

D2

E - |

101

E [
o |

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

output variable names for each slave type.

7.1.4.1 Undefined

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

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:

ASA slaves =] Debounce filter monitoring iz only valid for 05 ver 3.0+
Slave No Type of Slave Model Param ProfilefID1 Channel Monitoring Time limit
ASil1 |Safe IrpLt ﬂ |Genera| j F | S.OBF ID1=F | |Ehannel moniitaring j |

Jlu General

ASi0.2 | Undefined
ASi0.2B | Undefined

ASiD3 | Undefined
ASi0.38 | Indefined

Leflef Ledle

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 g‘

Parameter for AS5i1=3

PO Ewvensodd number of sensors

(" 0 - Even number of sensors

f¢ 1 -O0dd number of sensors

F1 Reset function Parameter, E]

" 0 - Auto reset

9 | R Parameter for ASi2=F

P2 Reserved

- ¥ FO

o v P1

P3 Reserved v P2

&

- v F3

& 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.

AL 1D D
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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™:

*OS 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 Monitoning

| Mo channel monitaring ﬂ

:Ma channel monitaring
Channel monitaring
Chan mon & debounce filker *
Simultaneausly
Simultaneausly & 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

[ L L

Ch2

| L L

No channel monitoring L] L] L]
Channel monitoring [ ] I
Chan mon & debounce filter | [ | || | | L]
Simultaneously [ ] -
Simultaneously & debounce T \ T

This timing diagram example illustrates the differences between the different settings.
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7.1.4.3 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.

7.1.4.4 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 | ASqg_.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 ASqg_.x.3 ASqg_.x.3 ASqg_.x.3
ASq_.x.4 ASq_.x.4 ASq_.x.4 (ASq_.xB.1)
(ASqg_.xB.2)
(ASq .xB.3)

7 = Pluto no, “x” = Slave no.

7.1.4.5 Combined Transaction A/B slaves

Pluto supports Combined Transaction slaves with 4 inputs and 4 outputs.
AS-i profile: S-7.A.7

7.1.4.6 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, “ASiAnaloglnput”, is needed for each channel.

ASitnaloglnput
MonSafe t40.0
T SlaveNo  Walid A
0.1
[ CharnelNo <
Dverflow
RO.0
Valuef—
In this e)(()ample the Analogue slave has number 1, and only channel 1 is used. The value is stored in
register 0.

A
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7.1.4.7 Safe Output

This is a slave with (at this moment) one safe output, and a special function block

“ASiSafeOutput1” 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.

ASiSafelutput]
1 '7 Safedutpduddr

EStopl
AS5i01

I I Setlutp
Help1
k401

| | Help1
Help
k0.2

|| Helpz

i

ASi0utdE,
k0.0
N

The function block ASiSafeOutput1 shall be used for slaves with one safe output. SafeOutpAddr is the
slave address, SetOutp sets the safe output and Help1 and Help2 are help signals. How the help signals

are to be used varies between the different slave manufacturers.

A
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7.1.4.8 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.

ASiIPutadeS afelnput
k1.0
[1 ——5laveto Okf———=<  >—
Safe_input
1.0
| | Irp

Example: Pluto 1 is used as “safe input slave”. The slave number is 1, and 11.0 is used as input to the
function block.

AS-i slaves

Slave Ho Type of Slave Model Param ProfilefID1 Channel Monitoring
IT ASI01 |Safe [ripuat j |General j F | C.7EF ID1=F | | Mo charnnel maoritaring

Configuration for Pluto 0 which is a master that reads slave no 1.

AS-I slaves

Slave Mo Type of Slave Model Param FProfilefID1 Channel Monitoring
ASil.1 | Pluto as 5 afe Input ﬂ

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

4
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7.2 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.

— Canfiguration tools

) FRead zlave types online from the 454 buz. The configuration iz stored
Fead AS- slaves it the table below. Compile and download aftenwards.

Fead the zafety codes anling from the 454 buz. The codes are stored
Teach zafety codes i Plutas flash memary and [ avalable] in the IDFI<-DATA,

7.2.1 Read AS-i slaves
- Start with pressing “Read AS-i slaves”. Fead 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”

Read 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.

]
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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.

7.2.1.1 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
. AsiLd I S afe Input j
= ASil.2 I Safe Input j
AS5i1.3 I Monsafe Std j
List with slave types and setting of safety parameters for safe slaves in monitor mode.
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7.2.2 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.

- Pri 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

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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7.2.2.1 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 AS5-i safety codes for Plute O

Set Param and Data

Slave Info

-
Output Data / Param ASi node 1

s

safety code transmission.

Mote that these settings only affect the code keaching.
Mormally nothing need to be changed, but some safety
zlaves need a certain data output or parameter to enable

— Output D ata

FOi D2 [ D3 [ D4
Parameter Yalue

ID vI

« Change X Cancel

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

7.3 Other online tools

Under Tools = AS-i there are some online tools

a File Search Bk Window  Help

5By
=

az-i |

Terminal Window

-i 5t

| options

= B & Bus Status
Open Save Print Erase PLC Program
Preferer  onlineInfo
=R P":'i;'zt_s Copy online IDFLE to Clipboard
T

Reset all Plutos
Write IDFLx

Upload pragram Fram Plka

Pluto System Software

854 skatus

Shiow code table

Teach code table

Erase code table

Change A5-i slave address
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7.3.1 AS-i status

AS-i 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

time etc.

ch Tools Window Help
3 4

rint Camp. Down Online

S[ENCes

>

Stark

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

BEE o

Buz St A5 St

Master ASI0  ASI
Pluto MHaongafe
ASi10  ASI11
Safe 0
ASi20 ASiI21
ASi3o ASII

A5-1 cycle time = 3.2 mz

ABiI2

ABI12

ABI22

AS-i Bus Status for Pluto 4

LB

ASih ASib ASi?
Safe 1 Safe 0 Safe 1

b E

ASI13 ASI14 ASIlsE ASIIE ASIl7
Safe 1 Safe Out  Monhzafe &

ASI3  ASi4

ASI23 ASi24 ABi2h ALiIZE  ABI27

B

ASi8 ASi9

Safe 1

ASi18 ASiI19

Analog

ASi28 ASi29
? Help
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Under “Help” explanation can be found.

AS5-i Bus Status Help

k:
E
[

Pluto Fluto [ag master / ag input / as gafe input]

Other PLC Other PLC az AS-i master

Monszale Monzafe slave
Analogue Analogue input slave
Unknown Unknown glave. This can sometimes occur when uzing 454 buz

masters that does not cyclically read the 1D code for all slaves.

Safe input Safe input slave

Safe output Safe output glave

Mot in project Mode present that iz not in the
curent project.

Mo Scan /  Mode enor ar channel monitaring
Ch Emr ernar. Double click on node to get
further infarmation.

Pluto Migzing The Pluto zlave iz not zcanned by
thie master.

Mizzing Mode that is in the project but not
present on the bus.

« Close

Explanation of symbols in the Status Help picture.
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7.3.2 Show code table

All safety codes are shown in a list.

last=0
ctr=0

Safety code
Safety code
Safety code
Safety code
Safety code

.. a3

A5il
BLSiZ
BLS5i3
25ig
A5i5

L

= PlutoManager

B5-i sefety codes
mask=00000000

written in £flash Z007-10-02 14:07:53

36BEBASTE
3BSATSDC
1A5758BD
ZT8ECRDB
1ED7E8A55

7.3.3 Teach code table

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

(See 7.2.2 above)

7.3.4 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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7.3.5 Change address on a slave

Change address of AS-i slave connected to Pluto 4

Mew slave address

Enter new address for slave A5i4.13

[12 o hie s
W Ok X Cancel |

Right click on slave to change address
T

Example of address change. Slave 13 is re-addressed to 12

Result after address change

]
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8 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.

8.11

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-Za-20-9

- ASCII characters 128 — 255. Since the representation of ASCII 128 — 255 is dependent on the
computers “code page” setting it is not possible to present a list of these characters here.

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

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

Symbolic Name

8.1.2 Description

The description has no influence on other functions.

8.2 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).

Varisble attributes:  [G]  Global variable. These wariables are wizible to other Pluta: on the bus.

E"E.Pm;zisec[ Project3 Safety Inputs ] Safety Elutputsl MonS afety Outputs | Glabal Memories] Memories] Flegistersl Syztem Memories] Syztem Reqisters
E'e Pluto 0 . Statuz |¥ariable Symbolic Name ‘Descripliun
[ 1/0 Optians
% ! ariables 10.0 [G] |MuteSenzar Senzor for initiation of muting. MuteSensorl and MuteSenzorz
4t PloCade 101 [G] |MuteS enzar? Senzar for intiation aof muting. MuteSenzar and MuteSensar:
102 [G] | Contanitar MC contacts of contactors for monitoring
Var. type/Family A20 family (except B22 and D20)
Global variables:
Safety Inputs | .0...7,10...17
Safety Outputs Q.0..Q.3

GM 0 .. GM_11

Global Memories

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...Q_.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 .Q_3
Global Memories GM .. GM_.11

Local variables:

Safety Inputs

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

NonSafety Inputs

I
Safety Outputs Q 4..Q .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 7,1 10...1 17
Safety Outputs Q_.0. Q_.3
Global Memories GM .. GM_.11

Local variables:

Safety Inputs

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

NonSafety Inputs

I
Safety Outputs Q 4..Q .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.

Var. type/Family

Pluto AS-i

Global variables:

Safety Inputs

|_.0and ASi_.1...15

Safety Outputs

Q_.0..Q_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..

If for instance ASi_.1
J1B. But if ASi_

ASi_

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

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

.ASi_.1.4) is a Nonsafe Std slave with 4 inputs, there can not also be an
.1B (Nonsafe B).

(ASi_.1.1..

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

manual.

AL DD
FRpmw
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8.2.1 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.

Wariable attibutes:  [G]  Global wariable. Yariable iz visible to other Plutos on the Wariable attibutes:  [G]  Global wariable. W arniable is vizible to other Plutos on the:
IE] Exportedanable. Yanable iz visible to other Plutos an | [E] ExportedVariable, Yariable is vizsible to other Plutos on 1
Salety Inputs ] Safety Outputs ] ManS afety Outputs ] Global Memaories  Memoaries Salety Inputs ] Safety Outputs ] ManS afety Dutputs ] Global Memaories  Memoaries
Status |WVariable Symbolic HMame |Descripliun Status |Variable Symbolic Name ‘Descripliun
MO0 MO0 |
M1 Mo.1
M ? M0.2
= [E] Export MO.3 e ]
e

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 reqisters

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.

- Forregisters 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.

4
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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:

=
Enkelregizter Fregisteryalid Enkelregizter<=5
R30.14 R30.14<=5 [J31.0
|:|— Register  Valid ¥ £ 32—
E
3. 0=Erkelegszter
R31.0=A30.14
1 '
=
Speed DR egisteryalid Encoderdk.  Speed<=1
DR30.28 30.4 DR30.28<=1 L1311
L —1DCRegster_Vald | | F £ 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!

AEDED
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8.3 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-i v2 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 847 — 0551 ;
Safety PLC system £ S :
Type: Pluto B46 v2 & § 1
ag; 20— 070—17 :

|

|

!

Batch no: 22 — 18002

—orald, SIL 3
EN 1SOD 138491, Cat 4/PLe

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

~F&"  Preferences

=B, Projects
=By Project Humber

.. A |w (Mgl
.. Az Pluto 1
=[5 Pluto 2

Numberi1 - Pluto 0
Pluto Family=AS-i
Extended arithmetic AS-ivE needed, All Flutos i the project must hawve 05 3.0+

IDFI= Mumber [12 hex digits)
|D0000GEF 357E |

Fluto Description
The first Fluto on the bus

Advanced Settings External Commurnication Remanent Y ariables
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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.

Remanent Registers

(+ Mo Remanent Registers
" R100.R109

" R100.R119

" R100.R129

" R100.R13

MHote that nat all Plutas suppart remanent va

support them,

Remananet Variables Pluto O EI

Er239 will be dizplayed when remanent variables are specified and Pluto doesn't

Remanent Memornies

+ Mo Remanent Memories
O M100.4115

€ M100.M13

riables.

x Cancel |

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

with a red [R].

Double Registers ] Syztemn Memoriez ]
Safety Inputz ] M onzafety [nputs ] Safety Outputs MHaonSafety Outputs ] Global kMem
Status |Yariable Symbolic Hame Description
MO.100 [R]
MO0.101 [R]
M0.102 [R]
MO0.102 [R]

8.3.1 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.

Download of program
The execution will first

Fazswaord

g (Cas

R emanent W ariablesz

Pluto manager - Password

Fluto requires a password to
remove the old program.

(" Clear remanent variables

" Keep remanent variable values

from PC to Pluto.
be stopped.

e sensitive)

x Canicel |
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8.4 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.

----- Freferences

Yarable attibutes:  [G]

C-FR  Projects
=B Project Noname Double Rec
El& Pluta 1 Safety [nputs Mo
D 10 Opticrs Statuz |Yariable Syn

..... & &5+ Options
-y R

4+ Pl Impart Wariable Marmes ta Pluka
Export Yariable Mames from Pluto
Add Variable Prefixes

Remove Yariable Prefixes

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 0 §|

Prefis Options
" Remove Prefives [e.g. P12_Emstop)

t« Don't change prefixes

" 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, prefixes and sorting order. Click “Export” to create the file.

Export Pluto 0 variables Names §|

[v E=port Global Yarables
[v Export Local Varisbles
[ Add Pluto Mumber Prefises [e.g. P12_Emstop]

Sarting Options
("~ Sort according bo Symbalic Mame order

f» Sort according to Mumernc Mame order

" Mumeric order and alzo include alzo undefined /0"

Export
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9 Ladder logic programming

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

~E"  Preferences

e Nmber Number1 - Pluto 0 Plc Code
B Pluta 0
L[y /O Options 1=

B Variables
At |z Code Start

I 2 —| |First network

105 0.7

M1

— |
k01 0.6 J
—

I 3 —| |Second network

10,10

‘)_

M0.2

M01 ik
— { | e
L

5 32—

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.

MNew Metwork — *
Cut Metwork(s)
Copy Metwork(s)
Paste Metwork(s)
Delete Metwork

A
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9.1 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:zi.: up\é;te EH:};ndEDI:pse k AF +#F <> I}
0.1 10.6
| | Ve
3 —| |[econd netwark
k0.1 10.10 0.5 k0.2
R < 5 >
10.6
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.
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9.2 Tool bar

The tool bar is shown in edit mode and is used for the insertion of ladder components.

HAbW O B OB

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:

1+ |
Standard ladder contact components. (Leads to the dialog box below.)
rTwype— | Symbolic Yariable Mame
i }& no | [~
14} © NC Real Variable Mame
4P} ¢ P_Edge I
duk © M_Edge
o Ok X Cancel |
L
Standard ladder output components.
Leads to the dialog box below.
Type
<Y & Col
¥  Setlatch
Symbalic Wariable Mame
{F} " ResetLatch || ﬂ
7>  Toggle Latch Real Variable Name
MewYarisble ...
L O Jump
| x Cancel |
.
15 Timers

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

60
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14,

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.

M etwark with a function block handling a gate with indicated reset and monitonng of caontactar.

Gate_CHA TCIRTI Contactor_B
10.3 (0.3

|| In1 QfF——  >—
Gate CHE IndRezet
10.4 G014

| | InZ2  IndResstfb——< 23—
FPE_Reszet
1014

FReset  TClaulkf—

M anitarContactor
0.2

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 Conskank
_onstant
Reqister
Reqister Fesult

- “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

| | -
i <=

Real Register Mame e

| Mew Reqister

=]

Arithmetic Relation - Properties

Operand 2
" Constant

f* Register

Symbolic Regizter M ame

Real Reaister Mame

=
| Mew Reaqister

x Cancel |

2TLC172002M0212_B



In the ladder diagram the arithmetic function looks as follows.

Fourth nietwork,

RO.05R0.1 Ri0.0=4
05 ROL0>R01 R0.0=4

| P ’

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

9.3 Update / Undo

Ky v
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.

9.4 Expand / Collapse networks

oL =
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
which can be used.

113

buttons on the left side of each network

1 4| Start
2 ﬂ First netwark.
3 4| | Second network
4 :l Third netwark,

1.2 M0.2

| P < R 2—

5 +| | Fourth netwark
g il Fifth retwirk,
7 ﬂ Metwork, with a function block handling a gate with indicated rezet and monitoring of contactor,
5 4

Ladder diagram with collapsed and expanded networks

4
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9.5 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.

|
PO_NS1_K]
I0.0

PO_NS1_K2
0.7

il

[

[n2

Skart

TC15

PO_NS_OK
GM0.0

e 5|

el

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

-y
Wt
|
|

|
PO_NS1 K1
10.0

PO_MS1_K2Z
10.1

il

I

In2

Skart

TC15

PO_MS_OK
Gk0.0

L = |

rEd

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

63
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PO_MST_K1
(0.0

PO_MS1_K2
.1

Fry

In1

Inz

Start

TC15

PO_NS_OFK
GMO.0

B el

Drag the component in place and release the mouse.

In'I'J|F

In

Start

TC15

e

[at
ot
|
I

A
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9.6 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.

=
-
Start
Bridge_EmOut2
[X] Bridge Embut2 MO.T1
\_5—7
3 —| |EmStop 1
Emergencystop_chi TC1S EmOut]_0Ok
oo k01
|| Inl ol—
Emergencystop_chi
0.1
1 Iri2
Start
4 —| |EmStop 2
EmergencystopZ_chi TCAS EmOut?_0OFk
2.0 k0.2
1 Int ab—<
Emergencystop?_chz
121
1 In2
Start
& —| [Em Stop
EmOutt_0kK  EmOut2_OF FiesatT EmOut_0FK
b0, b0, 2 k0.0
|| | | Ini af—<
nidge_EmOut2
M0 11 GO0
] IndResetf——=< —
Reset_button
1.15
I I Reset
Test
Example: If the checkbox for Option 1 is checked MO.11 will be set, and thereby bypassing MO.2.
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To program an option, right click in the network area:

M Metwork Empty Mebwork,
Cuk Metwork(s) Basic network, Qoo
I I Copy Mebwaork(s) Set —< A
Paste Metworkis) Reset
Delete Mebwork, Toaggle

Arithmekic Assignment
Arithmetic Relation {Compare)
Junp

Sequence skep

Config Opkion

Function. ..

Choose "New Network” and "Config Option™:

X)

= Configuration Option

O ption dezcription
|Bridge EmOut2

Symbolic Y ariable Mame

| []

Real ¥ anable Name

mi.11 Mew Variable ...

/ Ok x Cancel |

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”.

e

Pluto Manager

Confirm Set opkion

» I 2
D Bridge EmQutZ Ok | Ayt |

AL 1D D
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=

[X] Eridge EmOut2

MO
52—

MO0.11 is now set.

9.7 Sequences

In addition to the ordina

ry 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.

Preferatices

Projects

Froject Mumberl
Pluto 0

O

e}
B

-8
H

].

1/0 Options
Wariables
Plz Code

Pl Code/Seq 1
Plz Code/Seq 2
Pluto 1
Pluto 2
Pluto 31

A very simple sequence.

Number1 - Pluto 0 Plc CodelSeq 1
=

Jump one step forward to step 1

+1

J

Jump to step 0

J
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10 Project setup

10.1 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 Libraries

|<funcDE.fps> Change. ..

Function library Func05.fps is selected.

(ENEEITETSTRNE EETPRTE,

Include Function Definition Files x|

—Include File

?F"uncl:lﬁ.fl:lw — I

&dd User Libram... | Add Standard LiI:urary...l Remove Library

o Ok X Cancel lI

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.

Function Libraries

AL 1D D
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10.2 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

=

Avallable projects:

W O X Cancel |

e

= H S 4
Open Save Print Comp. Online Bus St AS-i 5t
~F&®  Preferences
E‘E Projects Part o
E‘ mil\lew Pluto
E|e Pluta 0 )
- 1o & save Project
: % Wari Close Project
4+ Flo Merge Project
E‘" P'D_"Bd Part Merge Praject (ignore conflicts)
E"e%‘ Pluﬁé New Visualization
AN 431 Import Variable Names to Project
Ry Vai Export Variable Names from Project
4 Plo o 1 1
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”.

.o

Input_zem
10.0

|nput_zero
11.0

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.
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11 Compilation

&

Carnp.

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=0OK” 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.
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12 General Preferences Preferencas

This page contains preferences related to the PC-computer.

Pretferences

Communication Park Screen update interval Block Descrption Language

|COM1 [ Seiald) ~| 1100 ms | SE -Swedish |

Hit Box size

[ J [w Dizplay Hit Box when netwark, iz highlighted | Separate companents when focused

v Auto Connect
|w Start with ladder diagrams expanded

| Unconfigurated /0 Y/ amings at compilz time

Text Editor [2.0. notepad. exe)

|C:AwINDOWS natepad. sxe Brawse

Ladder Background Calar Detault Calors
Focused Ladder B ackground

Ladder Component Body

Ladder Lines

Ladder Lines Off

Ladder Lines On

Hit B o=

1L LI

Communication Part

COME  [WCPD |

L WL
C [Senall ]
COM3 [ *Winachsf0 )
COMT1 [ BtPortd)
COM12  [BtPortd ]

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.

Screen update interval

| 200 ms |

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

Block description lahguage
| UK. - English |

The function blocks (described under 9) have a description, visible by a double click on them in edit
mode. The language of this description can be selected here.

4
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Hit Bowx size
| J [w Dizplay Hit Box when network, iz highlighted

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

[w Auto Connect

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

[v Separate components when focused

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

[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.
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13 Online operations

13.1 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.

13.2 Tools menu

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

E File Search Window  Help

= E % Bus Status

Open Save Frint Erase PLC Program
Preferer)  Onlinelnfo 4
E‘E Pru|ect§ Copy online IDFLE ta Clipboard
=Bz Proj hi ,

=8 =E= f

Terminal Window

Reset all Plubos

Write IDFTX

Upload program From Pluko
O Pluto Swskern Software

~ - — S —

13.2.1 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.

13.2.2 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.

PlutoManager

Pluta COnline:2.00

Project Mame=Mumberl,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=000006EF3S7E (Fixed identifist)

Skatus EQ=MNo Error

13.2.3 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

ID '00000GEF3STFE' copied to clipboard
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13.2.4 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.. lItis
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

= PlutoManager Terminal Window

Cloze Copy

=10l %]

i
q

gm
m
Sm
r
sr

=
n

Pluto a>iD.0
i0o.00 O
idoD.00 O
Pluto ax
PFluto_a>h

hit-addr
hit-addr
hit-addr
hit-addr
hit-addr
mumher
mmher
mumher

pl

hs
bhoot
eX0on
exoff
er
login

5d addr

Plutq_aﬂ

10
10

10101010

Check
Check
Check
Check
Check
Check
Check
Check

Input =status
output status
Global mem status
Memory bhit status
SysMem hit status
Register value
SysRegister value
Segquence step

Display ID numhers
Plc Load to f£flash
Bus status

Reboot 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.

13.2.5 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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13.2.6 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

ID number (12 hex digits)

|| Suggest unique 1D

[T Eraze protect ID [not possible to reprogram]

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

whrite |I circuit Cloze

off/on) to enter normal
operation again.

13.2.7 Upload Program from Pluto

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]

File Search WEEEN Window Help

= % Bus Status "
Open Frint Erase PLC Pragram :
Preferer Cnlinelnfo L

BB, Projects Copy online IDFLY to Clipboard
. Wi'ribe Seal
E"E b as 4
= Terminal Window |

Ak Reset all Plutos
Write IDFLx

Upload program From Pluko

Pluto Swskem Software

The requested password is the same as for program download.

Pluto manager - Passwornd

Paszword
| {Case sensitive)
o Ok X Cancel |
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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
v/ MNoname, sps
Maname. Ly [Uploaded hex object file]
o 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.

Send File Cloge ‘ Copy ‘

pl - Password:
- erase flash mem PLC area ? (y/n) ¥ Erase.. 0K {0435 ms)
LA Ready, please =start loading...

2282 7))
Letai | e Lokal disk [C:) =~ £ E3-
ICZyProgramn Files [Cywincrnd

I Simulatar [CWINDOWS

[C3SUPPORT e

[CSWTOOLS

[ﬁ]Temp
[y vALUEADD

£ >

Finamn:  [Demokit A5 URAX_AT uh
Fiformat: |Uploaded hex files [.uhy) ~| Avbryt

13.2.8 Pluto System Software

This function is to be used to upgrade the system software (operating system). To use this function
the Pluto must be started in a special mode and the user must have two files with extension “.mhx”
available. Instructions in detail follow together with the upgrade files.
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13.3 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 - Downlc

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

Pazswaord
|I

Confirm Pazsword

e

o OF. X Cancel |

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

Pluto requires a password to
remove the old program.

FPazzwaord

[
| 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 080910111213
1415

WARMNING! These Pluto stations were not programmed: 00
02
Load Fimzhed

C:%\PlutoProgramsiBig_Froject_A_hpz downloaded

Start program execution?

b Tes | . Mo |
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13.4 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.

13.5 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.

4
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13.6 Online

Online

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

diagram.
2;' First etk
0.5 0.7 k40,1
b SR I EECE —
k40,1 0.6
— | L7}
3 :l Metwark with a function block handling a gate with indicated reset and monitoring of contachor.
Gate_CHA TCIRTI Contactor_g
0.3 0.2
— | In1 iy ----<  >--
Gate CHE IndRezet
0.4 Q014
{ 2 IndReset < e
PB_Reszet
1014
----| |----- -1Reset  TCfaultf-
MonitorContactor
0.2
—| : Test

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

= & 4 b
Open Save Prnt Comp. Dows | Online
Fluto 0: ED=No Error
----- Freferences

Global Variables | Local Variables |

mode.

=B, Projects . ;
El--- Project NumberT Inputs | S afety Outputs | Global Memaries
E‘n Pluto O Statuz |Variable |Symbolic HMame De:
[ 140 Options
Ty Wariables @ 10.0
i Sequence 1 @ )
- Pluta 1 @ 0.2 M onitorContactor kd ot
-4 Plito 2 10.3 Gate_CHA Inte:
- Pluto 31
@ 0.4 Gate CHE Inte
@ 105
@ 106
R,

n7z
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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Uz M

Orline Stop

b P

Oniine St 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”

F

Bus status

B BT B 8 & & &8 ¥
PO Pl P2 P3 P4 P PE  P7 P8 P9
Connected Mizsing
to PC y

P15 P16 P17 P18 P19
Other Other Other Other
praoject project project project

F20 P21 P22

F23

F2h P26 P27 F28 F29

Other Other Other Other Other Other Other Other
project project project project project project project project project
r
—
? Help

P30 P31

[T Show gateways

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

One project contains Pluto nodes 0...156 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 [é]

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

Ok Fluto containg the same project az the local Pluto.

Wrong project Either this Pluta has nat the zame verzion of the project az the PC connected, or emoneously
belong to another project. Plutos belonging to the zame project az the local Pluto cannot read
140 ar glabal merary frarm Hhis unit.

Mo response Unknown project. Probably the zpstern software of the Pluto iz too old, it does not report the
CRC of the project. Plutos belonging to the same project az the PC connected Pluto cannot
read |/0 or global rermorny fram this unit.

Mizzing Fluto belong to the zame project az the PC connected Pluto, but no unit with the ztation
number iz prezent on the bus.

g@ﬂﬂﬁip

Other project Fluto doezn't belong to the project of PC connected Pluto. Plutos belonging to the same projech
az the PC connected Pluto can read | /0 and global memaory from this Pluto regardless of which
project it contains.

Monexistant Mo unit prezent on the bus. Pluto with this station number iz not belonging to the project of the
PC connected Pluto.

" Close

L

Under Help button the following picture with explanation is displayed.

AL 1D D
RIpmw 81 2TLC172002M0212_B



13.7 Seal

In the dialog box “Online info” (see 13.2.2) 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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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 [l/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 Pluto1  |... Pluto 31
Inputs | 10.0 no  |. . 131.0
10.1 IR 131.1
10.17 11.17 3147
Outputs | Q0.0 Q1o .. Q31.0
Q0.1 R Q31.1
Q0.17 Q1.17 |37
Memories MO0.0 M1to0 ... M31.0
MO.1 M1 M31.1
MO.599 M1.599 . |M31.599
Global | GMO0.0 oMio .. GM31.0
memories GMO0.1 GM11 | GM31.1
GMO.11 GM1.11 . lem31.11
Register bits* | R0.0.0... R0.0.15 R1.00..R1.015  |... R31.0.0... R31.0.15
R0.1.0... R0.1.15 R1.1.0..R1.1.15  |.. .. 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>.<bit>.

Example:
Q10.1 o Addressing of output 1 on PLUTO no. 10

Following alternatives are also accepted: Q10.01 or Q10.0001 or Q10.1

The table below shows the principle addressing for Pluto AS-i slave inputs and outputs.
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(This is described further in Chapter 7 AS-i bus functions.)

I/O type: I/O designation I/O designation I/O designation
Pluto O Pluto1 |...... Pluto 31
AS-i inputs | ASi0.1 Asi11 | ASi31.1
(Safe) ASi0.2 ASi12 | ASi31.2
ASi0.31 ASi1.31 .. |Asi31.31
AS-i inputs | ASi0.1.1... ASi0.1.4 AS1A1..ASI11.4  |.... 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 S (R :
slaves | \5i0.31.1... ASI0.31.4 ASi1.31.1... ASi1.31.4 ... |ASi31.31.1... ASi31.31.4
AS-i inputs | ASi0.1B.1... ASi0.1B.4 ASi1.1B.1... ASi1.1B.4 | ... ... ASi31.1B.1... ASi31.1B .4
Nonsafe |ASi0.2B.1... ASi0.2B.4 ASi1.2B.1..ASi1.2B4 | ... .. ASi31.2B.1... ASi31.2B.4
B-slaves |- - e
ASi0.31B.1... ASi0.31B.4 | ASi1.31B.1... ASi1.31B.4 | ... ... ASi31.31B.1... ASi31.31B.4
AS-i outputs | ASq0.1.1... ASq0.1.4 ASq111...ASq1.14  |.. .. ASq31.1.1... ASq31.1.4
Nonsafe |ASq0.2.1...ASq0.2.4 ASq1.2.1...ASq1.24 | ... ASG31.2.1... ASG31.2.4
standard S :
SIaVeS . 3 .
ASQ0.31.1... ASq0.31.4  |ASq1.31.1..Asq1.31.4  |...... ASq31.31.1... Asg31.31.4
AS-i outputs |ASq0.1B.1... ASq0.1B.4 |ASq1.1B.1..ASq1.1B4 |...... ASq31.1B.1... ASq31.1B.4
Nonsafe |ASG0.2B.1...ASq0.2B.4 |ASq1.2B.1..ASq1.2B4 |..... ASq31.2B.1... ASq31.2B.4
B-slaves S :
ASq0.31B.1... ASq0.31B.4 | ASq1.31B.1... Asq1.31B.4 | ... ... ASG31.31B.1... Asg31.31B.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”.

Mew Metwork Emply Metwiork,
Zuk Metworks) Basic network,
S——
Paste MNetwark(s) Reset
Delete Metwork, Toggle
B o R F

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

Type
<% Caill

" Boolean wariable

{* Heqister bit

{=F ¢ SetLatch
Bit Mo

=l =

{F¥ 7 Reset Latch

{1¥ " Tooggle Latch Real W ariable M ame

|Ri0.100.0 Mew ariable .
L O Jump
" Ok X Cancel
Example:
Set bit Oin Reaister B100 in Pluta 0
Register_100.0
RO.100.0
o~ S ;}_
Set bit 1 in Reaister B100 in Pluta 0
Register_100.1
RO.100.1
~ 5 ;}_

YWhen bitd and bit1 iz zet, B100=3 [11 binary = 3 decimal]

Register_100=3
RO.100=3 0.0

— — -

In this example bit0 and bit1 in register R100 in Pluto 0 is set. The value in R100 will be 3
which corresponds to the binary value 11 (the two least significant bits set).
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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

|~ +

Example:

In ladder form:
Start up

0.0

(0

0.2 1.0

Equivalent text form:

Q0.1 = I0.0 + I0.2 * I1.0

; (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:
0.0

G0

Ve

0.2 1.0

Equivalent text form:

Q0.1 = /I0.0 + I0.2*I1.0

L
T

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 = I0.0 + I0.2*I1.0*I0.1

Equivalent ladder:
0.0 §oa
|| < 3—
0.2 1.0 101
|| || ||
1 I 1 I 1 I
Example with use of brackets
Q0.1 = (I0.0 + I0.2*I1.0)*I0.1
Equivalent with:
0.0 101 §oa
N N ¢ >
0.2 1.0
|| ||
1 I 1 I

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

2TLC172002M0212_B
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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 0.1
7N P(10.1) N o puion

Function: When an edge is detected a logical “1” is held during a complete program scan
cycle.

(Negative edge)

(Positive edge)
1 \
0
. > t
Example:
0.2 a103
{ P} —

0.3
_| N

Equivalent text form:

Q10.3 = P(I10.2) * P(/I110.3) < Output3 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:
0.1 0.1
—FE /P(10.1) — o /P(/10.1)
Example:
10,0 k40.0
171 —
0.2
—pr

MO.0 is normally high (“17). By a positive edge on 10.0 or negative edge on 10.2, M0.0 is “0”
during one PLC cycle.
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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 0817
| | 5 31—
15.3 0817
| | £ R 2—

Equivalent text form:

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 it is 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(Q0.1)
Example:
14.1 04.2

| | F| Tz

Equivalent text form:

T(Q4.2) = P(I4.1)

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) IT(nnSnn)
TOF™ 0.01- 655.35 s. TOF(nnSnn) -
*Instruction set 3 only
< TON(10s45) < TPS(5s0)
1045 5:00 100

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:

0.2

(10.10

5s10

Equivalent text form:

Q0.10 = I0.2 * TON(5s810)

oy
T

Function: When input 10.2 is set HIGH the timer with time-delay of 5.10s is activated.
Output Q0.10 is set HIGH when the time is elapsed.
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Example:

0.4 Qo2

3550

Equivalent text form: Q0.12 = I0.4 * 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.

0.2 0.0 G011

L
T

2550

Equivalent text form: Q0.11 = I0.3 * TON(2s5) * I0.0

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 Q013
N <
1500
Equivalent text form: Q0.13 = I0.5 * 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: 0.

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:
17.15 b7.1
| || £
Equivalent text form: M7.1 = I7.15

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:

LU Pluto type: Global memory: | Program syntax:
—~= »— |All models except B42 AS-i 0-11 GM _.0-GM .11
B42 AS-i 0-27 GM .0-GM .27

AL IDED
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2.3 System memories (SM)

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

Sh_Flazh
SM0.2

—

Syntax: SM[unif].[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_Syslinit On at first scan after power on R
SM_.11 SM_OQverflow 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
Sk_Flazh
k0.1 SM0.2

1010

L

Equivalent text form: Q0.10 =

Function: System memory SMO0.2 is flashing with an on/off rate of 0.4/0.6 seconds.

MO.1 * SMO.2

; Flashing indicator

If MO.1 is set, output Q0.10 flashes with the same rate as SMO0.2.
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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:

The first letter concerns sequence register (S).

The first number sets the identity of the PLUTO-unit where sequence register is to be
addressed.

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

Example:

S0.1 22 & Start of step 22 in sequence 1 on PLUTO no: 0.

Sequence programming in Pluto Manager:

Eln Pluta 0
----- % 140 Options - Pluto 0 Sequence 1
----- Wariables E—
-4 Pl Code

Sequence Step 22

-4 Sequence 1
-4 Sequence 2 |
-4 Sequence 3
-4k Sequence 4
-4 Sequence b
-4 Sequence B
-4k Sequence ¥
-4k Sequence 8
-4k Sequence 9
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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) a1
— ) =

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

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

The jump can be either condition or unconditional.

Conditional jump to step 12

101

12

Unconditional jump of bao steps fonwand

+2

Example of a sequence in text form:

S0.1 00 o
Q0.1 = I0.2

J(+1) = Q0.10*M0.7

S0.1 01 o
S(Q0.2) = I0.3

J(10) = MO.10

S0.1 10 =
R(Q0.2) = I0.4

J(0) = GMO.O

Pluto 0, sequence 1, step O:

Q0.1 is operated by 10.2
Jump to the next step (step 1) when output
Q0.10 and MO0.7 is HIGH.

Pluto 0, sequence 1, step 1:

Output Q0.2 is set HIGH by 10.3
Jump to step 10 when M0.10 is HIGH.

Pluto 0, sequence 1, step 10:

Output Q0.2 is set LOW by 10.3
Jump to step 0 when GMO0.0 is HIGH.
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The equivalence in ladder

Secuence - Pluto 0 Sequence 1

1
]
Sequence Step O
, j Thig inztruchion iz only executed when the step 1z active.
MOTE: Q0.1 iz automatically et ta '0° by jump out of the step.
0.2 o1
| ] r
10 -
3 j Jump to next step [step 1] iz performed when output 0010 and memorny MO 7 iz 2et HIGH
(010 M0.7 +1
|| || r
10 10 .
4
]
Sequence Step 1
g j LI0.2 iz et to 1" by 10,3 when the step iz active and remainz on after leaving the step.
0.3 Loz
|| r
10 .
E j Jump to gtep 100z perfarmed when MO0z 2t HIGH
MO0 L]
| ] r
10 -
7
]
Seguence Step 10
a j Reset of Q0.2 coresponding to the set instruction in step 1
0.4 [o.2
|| r
10 “
q :l Jumnp back to step 0
GH0.0 1]
|| Iy

Joa—

5

Joa—

R >—

Jr—

A
Mpm» 97
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3.3 Reset sequence

It is possible to reset a sequence with code in another sequences.

Function: Syntax in text form: | Ladder symbol:
Reset sequence R(S0.1) 50.1
—< R 3—

Function:

Reset forces another sequence to jump to step 0, irrespective of the ordinary jump instructions.
The sequence remains in step 0 as long the conditions for the reset instruction is TRUE.

Example:

Sequence 2 jumps o step 0 when 0.7 iz HIGH

0.7

50.2

< Insequence 1 step 5 on PLUTO no: 0.
Reset of sequence 2 is demanded
when input 10.7 is set HIGH.

NOTE: Reset must be performed from another sequence.
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4

41

41.

41.

Numeric operations

Registers

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 - DRO0.148

*Only even numbers allowed

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 DRO.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 Reqisters l . RO.1
Yanable Symbolic Hame RO.2
DRO.O (RO.0:Ra.1) RO.3
DRO.2 (RO.Z:R0.3) RO 4 Example.Lo
DRO.4 [Ro.4: R0.5) E=ample RO.5 Example Hi

The double register DRO.4 “Example” consists of R0.4 and R0.5. These halves of “Example” shall be

addressed as “Example.Lo” and “Example.Hr”.
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4.1.2 Operations

Assignment of register (with Instruction set 2)

Operation: Syntax for Registers:
Increment by 1 (R0O.100++)
Decrement by 1 (R0.100--)
Add constant (R0.100 +=77)
Subtract constant (R0.100 - =77)
Assign with absolute value = 1 (R0O.100=1)
Addition with other register
(R0.100 = 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 1D D
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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 (RO.100 +=77) (DRO0.100 +=77)
Subtract constant (R0.100—=77) (DR0.100 - =77)
Assign with absolute value = 1 (R0O.100 = 1) (DR0.100 = 1)
Assign with other reg. value (R0.100 = R0.102) (DR0.100 = DR0.102)
Multiply with constant (R0O.100 *=2) (DR0.100 * = 2)
Divide by constant (R0O.100/ = 2) Not possible for

Double Registers.

Addition with other register
(R0.100 = R0.100 + R0.102)

(R0.100 += R0.102)
or
(R0.100=R0.100+R0.102)

(DR0.100 += DR0.102)
or
(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)
or
(R0.100=R0.100-R0.102)

(DR0.100 — = DR0.102)
or
(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)

(R0O.100 * =
or
(R0.100=R0.100*R0.102)

R0.102)

(DR0.100 * = DR0.102)
or
(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)

(RO.100 /= R0.102)
or
(R0.100=R0.100/R0.102)

Not possible for
Double Registers.

Divide by other register
(and store the result
in a third register)
(R0.100 = R0.102 / R0.104)

(R0O.100=R0.102/R0.104)

Only the numerator is allowed
to be a Double Register.

(R0.100=DR0.102/R0.104)

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 R0O.100 iz unconditionally increased with 2.

RO.100+=2
RO.100+=2

Reqizter RO.20 iz unconditionally set ta the value of RO23.

—_—

RO.20=RA0.23
RO.20=R0.23

F1.35 iz unaffected.

1.3

I

IInder condition that input 11,3 goes LOW to HIGH, reaqisters B1.34 and R1.35 are added and the result iz stored in B1.34.

I

RO.34+=R0.35
RO.34+=R0.35

Equivalence in text form:

(R0O.100+=2)
(R0.20=R0.23)
(R1.34+4=R1.35) = P(I1.3)

— 1

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 (R0O.100<1) (DR0.100<1)
Greater than or Equal to (R0.100>=1) (DRO0.100>=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:

COutput Q070 iz zet HIGH when reaqister B0.93 iz greater than or equal to 4.

R033x=4
R033:=4

G010

L

In text form: Q0.10 = (R0.98>=4)

b emaom MO0z zet HIGH when registers R0.22 and R0.35 are equal and input [0.4 iz HIGH.

RO.22=R0.35

R0.22=R0.35 0.4

M0.10

In text form: M0.10 = (R0.22=R0.35)* I0.4

Register R0.9 iz incremented by one if register RO 2 iz greater than RO 4.

RO12:-A0.14
RoAz-RO14

RO.9++
RO.9++

In text form: (R0.9++) =

(R0O.12>R0.14)
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41.3 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 W

SR .11 SR _ErrorCode Error code R

SR _.12 SR _ErrorLog1 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 R

SR .43 SR_Q17_Current Current (mA) output no.Q17 R

B46, S46, D45:

SR_.41 SR_I5 Volt Voltage analogue input I5 (x10 volt) R

SR .45 SR 16 Volt Voltage at analogue input 1Q6 (x10 volt) R

SR .46 SR 17 Volt Voltage at analogue input 1Q7 (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 IQ11 (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 IQ13 (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 11 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 13 Volt Voltage at analogue input I3 (x10 volt) R

*OS version 3.0 or later
**QOS version 2.10.4 or later

AL IDED
RIpmw 104 2TLC172002M0212_B



Example:

Output Q012 lazhes when the power supply iz below 184
[Sh0.5 iz system memony with fazt flazh function]

SR_Supphiolt<130 Sh_FastFlash
SRO.40<180 SM05

(RT

L
T

5 [

In text form: Q0.12 = (SR0.40<180) * SM0.5
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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, A20: B46, S46: D45: Pluto AS-i: |B42 AS-i:
S20, D20,
B22: -
SR_40 |Supply Supply Supply Supply Supply Supply
voltage voltage voltage voltage voltage voltage
(x10V) (x10V) (x10V) (x10V) (x10V) (x10V)
SR _41 |Voltage Voltage Voltage Voltage Voltage Voltage
input 15 input 15 input 15 input 110 input 111 input 11
(x10 V) (x10 V) (x10 V) (x10 V) (x10 V) (x10 V)
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) (x10 V) (x10 V) (x10 V)
SR_46 |- - Voltage Voltage Voltage Voltage
input 17 input 112 input 113 input I3
(x10V) (x10V) (x10V) (x10V)
AL ID D
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Example:

F0100 iz set when the current is more than 180,
SA_O16_Current:180
SRO.42:180 k40,100
o £ —
MO 101 iz zet when the current is more than 180 and lezs than 400 md.
The curment must alzo increaze from a curent lower than 180 mé to nitiake MO 107,
SB_LNE_Current<400
k0100 SRO.42<400 k0100 k0101
| 1P <
k0107
_—
In text form:
M0.100 = (SR0.42>180)
MO.101 = MO.100 * (SR0.42<400) * (P(M0O.100) + MO0.101)
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4.2.1 Analogue inputs Pluto D20 and D45

Pluto D20 is equipped with 4, and Pluto D45 with 8, safe 4-20mA/0-10V analogue inputs.
These inputs (D20: IAO - 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.

! File Search Tools Window Help

1A0.0 and IAO0.1 are configured as Analogue input 0-10V, and
IA0.2 and IA0.3 are confiqured as Analoque input 4-20mA.

= 5 & [IT AN
Open Frint Comp. Down Online Bus 5t A5S-S5t
~F5  Preferences i i
SE,  Projects Failsafe inputs
= E RiokHonams Signal  Type of zignal Shape/Level Options
1A0.0 |.-’-'-.na|u:|g inpLt ﬂ |EI-1IN ﬂ | [ No_Filt
_____ 1401 |.-’-'-.na|u:|g input ﬂ |EI-1IN ﬂ [ [ Mo_Fil
140.2 |.-“-‘-.na||:|g input j |4-2EIm.-“-‘-. j ] [ Mo_Filt
1A0.3 |.-“-‘-.na||:|g impLt j |4-2EIm.-“-‘-. j [ [ Mo Filt

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.

Readyolt FeadCurrent
ealsg = ao.o 153 Q0.0

inp o > e | I Y

0.0 R0.0

RO.1 RO.1

T} [4000 Walue dms, —t:'
mvalugcg};d\falue I Scaledy alues
FOEE | Valus 10V 20000 —value_20ma
ReadVoltage and ReadCurrent function blocks.
AL IDED
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ReadVoltage function block. Description of inputs and outputs:

inp Input connected to the block.

Value OV Input value for scaling. At 0V 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:

inp 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.

=
ReadVaoltage Ok_1
153 Mo.0
S R ¢ o=
Ch_1_voltage
RO.0
RO.1
ScaledValue
10 000 .— Value_10v
3 =]
ReadVoltage OK_2
153 M. 1
e T o=
Ch_2_voltage
RO,2
Voltage I
RO.3
Scaledvalue
10 000 '— Value_10v
+ =
Ch_1_voltage ==5000 Ch_2 voltage>=5000 Voltage_OK
RO.0%=5 000 RO,2:»=5 000 Mo, 2
F 3 ¢ 2=
Example: Both channel 1 and channel 2 need to be at least 5V in order to set “Voltage OK”.
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5

5.1

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’

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 necessary to declare the Pluto family.

These two settings are declared as:

lid_pluto:[stn.number]=[identifier number] for Pluto A20 family.
!'id_pluto_Double:[stn.number]=[identifier number] for Pluto double family.
id_pluto_ASi:[stn.number]=[identifier number] for Pluto AS-i
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:

!'id_pluto:00=ffff00007FA3 o The Pluto-unit is given station number 0
and an identifier with number ffff00007FA3
must be connected to the unit.

'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:

! 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
I_.0-1_.17 static*) no_filt

*) |_.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: ! 1Q[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,
Cc_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.

AL 1D HD
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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=MuteSensor1 ; Symbolic names global variables
I Q0.1=MuteSensor2
I GM0.1=MuteSensor2

1 Q0.14=IndReset ; Symbolic names local variables
! M0.0=MutingActive
! R0.0=Counter1

AL IDED
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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

! id pluto:00=000034AD4AEL

! pgm pluto:00

! g0.10,a pulse ; Dynamic output A

! 10.00, static ; Muting sensor 1

! 10.01,a pulse,non inv ; Muting sensor 2

! 10.02,a pulse,non_inv ; Test Contactors

! 10.12,a pulse ; Emergency stop PB

! 10.13,a pulse ; JSL Lightbeam

! 1ig0.14,a pulse : Reset with indicator

s0.0_0 ; Main sequence start

g0.2 = i0.12 * (i0.13 + m0.0) * ( (p(i0.14) * i0.02) + g0.2)

g0.3 = g0.2
; All safety outputs active when Emergency stop(10.12)
; and JSL(1.13) or muting(M0.0) are active.
; Reset(10.14) and Test(10.02) are also needed in the
; start condition.

g0.14 = /g0.2 ; Reset indication active when outputs not active

s0.1 0 ; Muting Sequence

j(+1)=/10.00%/410.01* (SR0.43<100) ; Start condition: both sensors not active

s0.1 1

g0.17 = 10.00 * i0.01 * 1i0.13

j(+1) = g0.17 * (SR0.43<100) ;Muting start when both sensors and JSL active

s0.1 2

mo0.0 ; M0.0, Memory muting active

g0.17 ; Indicator muting active

j(0) = /i0.00 + /10.01 ; Muting stopped by either sensor not active

AL IDED
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7 Appendix A, Compatibility for older 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
question. (Pluto models not in the table do not support the functionality.)

Functionality Pluto type Hardware version (0153
version
A20 v2 All All
B20 v2 All All
S20 v2 All All
B22 All All
Instruction set 3 D20 Al Al
B46 v2 All 23.0
S46 v2 All 23.0
D45 All All
AS-i v2 All >3.0
B42 AS-i All All
A20 v2 All All
B20 v2 All All
S20 v2 All All
B22 All All
Remanent variables D20 Al Al
B46 v2 HW = 2.11 23.0
S46 v2 HW > 2.11 23.0
D45 All All
AS-i v2 HW > 3.7 >3.0
B42 AS-i All All
“Export” variables All Pluto with instruction set 3| See instruction set 3 3.2
A20 v2 All All
B20 v2 All All
Disabling of testpulses Q2, Q3 S20 v2 All All
B22 All All
D20 All All

AL IDED
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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 Tensao
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

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.jokabsafety.com

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 911

Fax: +31 (0) 10 - 4078090

E-mail: info.lowvoltageproducts@nl.abb.com

Web: www.abb.nl

Norway

ABB AS

Tel: +4724165574

Fax: +47 32858021

E-mail: rolf.noremsaune@no.abb.com
Web: www.abb.no

Poland

ABB

Tel: +48 33 857 53 44

Fax: +48 33 857 54 14

E-mail: marcin.walewski@pl.abb.com
Web: www.abb.pl

Portugal

Asea Brown Boveri S.A.

Low Voltage Products - Baixa Tenséo
Tel: +35 214 256 000

Fax: +35 214 256 390

Web: www.abb.es

Slovakia

ABB d.o.o.

Tel: +386 1 2445 455

Fax: +386 1 2445 490

E-mail: aljosa.dobersek@si.abb.com

Slovenia

Kolektor Synatec d.o.o.

Tel.: +386 2 421 35 90 « +386 41 698 198
Fax: +386 2 421 35 95

E-mail: ladislav.kolednik@kolektor.com
Web: www.kolektor.com/zastopstva

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 91 Kungsbacka
Tel: +46-300-359 00

Fax: +46-300-730 8

E-mail: info@jokabsafety.se

Web: www.jokabsafety.com

Switzerland

ABB Schweiz AG

Industrie- und Gebaudeautomation

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.S
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
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