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Introduction

Thefirst part of the tutorial (Chapters 2 to 7) takes you step by step through a
simple but comprehensive project for a three-phase motor starter, with contactor,
thermal protection and control circuit.

The main purpose is to give you practice in using the Cadel ec methodology, but
you will also be able to refer to this example project for working on your own
projects.

In Chapter 8 you will learn how electrical symbols are created.

1.1 Installation and configuration

We shall assume that Cadelec 2006 is already installed and configured on your
compuiter. If you are working with atablet the tablet template should be calibrated.

Please refer to the installation and configuration instructions of your Cadelec
manual.

1.2 Cadelec Modules
Cadelec 2006 is distributed in 5 modules:
1. Basic Module.
2. Cabinet Module.
3. Terminal Module.
4. PLC Module.
5. JIC Module (American standard)

The Basic module is available together with any of the other modules or with all of
them, depending on your order.
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1.3 Networking

The operations within this tutorial can be reproduced by both users working on a

local system and users working on a network. Network users should read the special
notes for networking , e.g. when creating the demonstration project.
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Creating the Demo Project

2.1 Starting up Cadelec

Assuming that after installation you have an icon named CADELEC, on your
WINDOWS screen, to start the program, double-click on it.

Unless you have set the environment variable USERNAME (see manual)) you will
be asked for your user name (only in Windows 95). Once you have entered your
name, click on the OK button to proceed.

The following starting screen will appear:
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Fig. 1

The access to the CADELEC different functions is possible either from the pull -
down menus, or by clicking on the corresponding tool in the available toolbars, or
by selecting it from atablet. Every CADELEC menu item has a corresponding
toolbar option.
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Applications...
Bun Script...

Aerial View
Text Window

External Databaze

Connections
Element Categories

¥ Customize Categories

Element Draw

The toolbars can be activated (shown) from the Toolbars menu (Fig. 2), or from the
main CADELEC toolbar (Fig. 3):

5N

sl 2 m 2l

[=]
ol AR Y R

Connections

Hide
. Element &nalyse .
Sl > Terminalz Flg 3
Fiender 3 X
Wiews
Slide > Reports
R " Preferences The active toolbars can be placed anywhere on the screen, by simply dragging them
Spelta- Des with the cursor to the new location. To hide a toolbar again, click on its upper left
alculatar Utilities

Customize Menus...
Customize Toolbars...

AutoCAD Toolbars 3

corner. When reactivated, the toolbars preserve their last location on screen.

el For example, by clicking on the 5-th box in the Cadelec toolbar (Connections), the
Fig. 2 CONNECTIONS toolbar is shown (Fig. 4) from which the desired function can be
selected by clicking on its tool- box.
=] CONNEXIONS
s| | |72 1zl | o || E| | o] we| El00| x [ 2|1
Fig. 4
2.2 Creating the demo project
Thefirst thing we shall do isto create our demo project.
o %s:npgf; For this click on the Cadelec menu, and select New Project from the Project menu
_. Edit FPage (Flg 5)
. " GotoPage Or, click on the first box from the CADELEC toolbar, holding down the mouse
Ladonie ¥ button, drag down the cursor to the New Project box and release the button (Fig. 6)
Connections »  OpenPn

Element Draws ~ »  Edit Project

Element Analpse »

Cadelec opens the New Project dialogue box:

B“-j Mew Project ]

Terminals 3
PLC 3
Cabinet 3

Attributes 3
Layers 3
Language 3

DEMO_FR

[ Take Data from other Project:

Mare of Project

Fig.5 nET
® Create Empty Project
A1 File Edit Vie O Ty ate! pro et s dEta) e it

O Rettieve Project from Dizk

%d@ﬁﬁ“?
N=EE
) H| &

Source

| ]

Project Drive and Path
|CZICLF"LI’\|1F'R1DEMO_F'R

Cancell

Fig. 7

There you will have to fill in the name of the project. With the options within this
dialogue box you can copy a project or a project description to be used as a model.

Now, we shall create a project from scratch and therefore select the Create Empty
Project option.
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Name of Project

Fill out the following fields:

Inthisfield enter DEMO_PR as the name of the project to be created.

If you are working together with other users on a network, every user should enter
an unique project name. Y ou may for example, use your name or add your initials

to DEMO _. Thisis necessary, as the project name must be unique.

The options below thisfield will not be used now. Check whether Create Empty
Project is selected and click on the OK button.

Cadelec opens the Project data sheet (Fig. 8) where the project description is
entered:

! | Device D | Cross References | wiire Mumbering | Revizions
Status ACTIVE on Disk Mo. of Pages I—U
Drive and Path CACLPVWIPRIDEMO_PR J
Likrary EL_DIN 'l Connection square size set to %If Im
Standard Dirl
Title: Box PRPRO -
Terminal Crawing FBEC_DIRT I
Description 1
Description 2
Description 3
Description 4
Praoject Ma.
Archive Mumber
Filing Status
Remarks

~ | = |
Fig. 8

Library

Standard

Title Box

Terminal drawing

In the project data sheet you will have to fill out the Library, the Title Box and the
Terminal Drawing field (or accept the defaults). Like on all fields, which must be
filled out, you can open the list of available values by clicking on the down-arrow at
the right of the box, and select one, or enter a new value. Other fields are optional
but should be filled out to achieve a proper documentation.

Fill out the following fields:

With thisfield you specify which library contains the electrical symbols to be used
within your project. Select the desired library from the list of existing symbol
libraries. If you have not yet created any libraries of your own, the window will
show the existing EL_DIN and JIC, MEI, NEN or BSlibraries depending on your
order. Select the EL_DIN library from thelist.

Thisis adocumentation field holding the used standard. It is automatically filled out
when entering the library. In this caseit will be DIN.

In thisfield you specify the Title box to be used for all drawings within this project.
Select the existing title box named PRPRO, from the list

Here you specify the Terminal pinout drawing template to be used when generating
Terminal Pinout drawings.

Again, you can select an existing Terminal Pinout drawing template (FBO_DINL1),
from thelist.
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Description 1- 4 These fields are for project description.

Project No.

Archive Number

Filing Status

Remarks

We will document the project with the following text:
Description 1: ~ Cadelec 2006
Description 2:  Demo Project

In thisfield you can enter a project number according to your company
convention. For this demonstration project enter Demo 01

Here you normally enter the archive number according to your internal company
convention. In this example project, enter Arch. 01

Thisisauser definable field which you may for example use for additional
archiving information.
Enter, for example: Important

Inthisfield you can enter special remarks. Enter: For Cadelec 2006 Tutorial

Once you have filled out the fields, your screen should ook like the following:

BProject DEMO_PR [_[O]

File | Device ID | Cross References | Wire Mumbering | Revisions

Status ACTIVE on Disk Mo. of Pages I 1]

Drive and Path IC:ICLPW‘PR\DEMO_PR J
Library EL_DIN 'l Connection square size set to %It lm
Standard i

Title: Box PRPRC I

Terminal Drawing FBO_DiINA |

Description 1 Cadelec 2000

Description 2 Dema Project

Description 3

Description 4

Project Mo, Dema 01

Archive Mumber Arch 01

Filing Status Importart

Rematks For Cadelc 2000 Tutoria

4| A |

Fig. 9




2 - Creating the Demo Project 11

Formula

Clicking on the Device ID button, the window in Fig. 10 will open:

B Project DEMO_PR M[=] B3
File

Cross References | Wire Mumhbering | Revisions

Status ACTIVE on Disk Mo, of Pages I ]

Device |D formula -MB.M
Device ID inherits PLC address #

I vy et neta | atEm (red i d
e = e = =i =)

v Automatic Re-Cale of Device-1D
v Automatic Cross-Reference Re-Calculation
¥ Automatic Equipotential Gross-References

¥ Re-annotate Technical Data
= |Re-annotate Cahles

OK | Cancell

Fig. 10

In this dialogue box you will have to specify the Device-ID Formula which will be
used to compute device identifiers. Within this dialogue box you can also disable
automatic processes like Automatic Cross-reference Calculation in order to avoid
modifications on existing projects.

Fill out the following fields:

Leave thisfield empty and press ENTER (or you can accept the default value).
Cadelec will open a selection box (Fig. 11):

__|Mnemonic Description Formula
™ -tdnemonic Page  Colurmn Column Index -MB. 5§

B =Location +Zone -Mnemaonic Page . Column Column Indi=A+0-NB.S5§

[ -Mnemanic Counter =Mt

D =Location +Zone -Mnemonic Counter =A+0-MNM

E -Mnemonic Page .Column Counter -MB. S

F =Location +Zone -Mnemanic Page .Column Counter =A+0-NB.SM

G -Mnermonic Page . Column Column Index Row -MNB.S%Z

H =Location +Zone -Mnemonic Page  Column Column Inde=A+C-NB 557

| -Mnemonic Page .Counter -MEB. M

J =Location +Zane -knemanic Page . Counter =A+-ME W
Fig. 11

From this selection box, select the first Device ID formula by pressing ENTERS.
With this formula, the Mnemonic, the Page and the Column will be annotated
alongside the electrical symbols. If two electrical symbols with the same mnemonic
are placed within the same page and the same column, a Column Index will be
added to the Device ID.
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Select all re-calculation and re-annotation options and clicks on the Wire
Numbering button to select the Wire numbering system and set its options.

The Wire Numbering window will be displayed (Fig. 12) where you can select the
Wire Numbering system (for details on the Wire Numbering see the Manual -
chapter 5, or the Help)

BljProject DEMO_PR

Fig. 12

Select the Potential wire numbering and click OK to finish the project definition.
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3

Creating and drawing Schematics

3.1 Create a new page

After the project definition is completed, as DEMO_PR is empty yet, Cadelec
Mavigator b InsertPage.. cu+l | opensthe New Page dialogue box (Fig. 14) automatically. When creating
[ E— e oo CukD | afterwards a new page, you have to select it from the Cadelec /Project/ New
Eloment Draw b E;"Tzfapm'“‘ Peass- = | Pagemenu (Fig. 13), or to click on the Project toolbox from the Cadelec
Element Analyse b = o= ' toolbar and, holding down the mouse button, drag down the cursor to the New
Teminals 5| e P Page box and release the button (Fig. 15).
= e Within the dialogue box shown above you can specify whether you want a
Fig. 13 Schematic Drawing or a Cabinet Layout Drawing to be created. Here, no

Cabinet Layout Drawing can be created as Cabinets are based on Schematics.

Asthere are no Schematics yet in this project, this option is disabled. Selecting
Take Data of other Page enables you to copy the contents of an other page, Copy
same page as data sheet will copy the description of an other page and Copy which
page will open afile selection box from which you can select the page to be copied.

¥ Project DEMO_PR [_ O[]

Fage Mame Ih

Using Data of Page
Copying Page

i Schematic Drawing
G ahinet Loyt aming

Takel atE onotier Fane

Create empty Page

Eapy sari e page e data sheet

Copywhich Page

Cancel

Fig. 14

These options refer to the pages within the same project, so, asthere are no pagesin
the project yet, they are disabled (except Copy which page).

Proceed in the following way:

Name of Page Press ENTER on thisfield to confirm the default page name (1).

L eave the Schematic Drawing option selected and click the Create Empty Page
button.
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Type

In Charge

Sub-project

Description

TitleLinel-4

Drawing No.1-2

The Page data sheet dialogue box will be opened (Fig. 16):

B Project : DEMO_PR
Description | Revisions | Cabinet

Page 1 Schematic Drawing

Type Schematic

In Charge

Sub-Project

Cescription

Title Line 1

Title Line 2

Title Line 3

Title Line 4

Do Br. 1

Doy Mr. 2

Installation 'l

Zaone 'I

Title Box IPRPRO 'I

6] | Cancel |

Fig. 16

Here you will enter page defaults and descriptions. Most fields are optional
description fields. The Installation and the Zone fields must be filled out. These
entries will define the default Installation (Location) and Zone of all elementsin the
drawing unless specified otherwise.

Fill out the following fields:

Cadelec will fill out thisfield automatically with the kind of page, which was
created (here : Schematic).

Here you can enter your name or your initials.

With thisfield you can structure your project by assigning pages e.g. as Power-
Circuit, Control-Circuit, etc.

The page we will create will show both, power and control circuit. Fill thisfield out
with Power and Control

Here you can enter a short page description.
Enter: Example

Here you enter the Title Lines to appear in the title box of this page. Title Lines 1
and 2 will appear in the standard title box. If required, you can customize the title
box to show also Title Lines 3 + 4.

Fill out thetitle linesin the following way:
Title Line 1: 3-phase Motor with

Title Line 2: Control Circuit

Title Line 3:

TitleLine 4 :

In thisfield you can enter drawing numbers according to your internal company
convention.

Enter for example:

Drawing No. 1: Tut. Schem. 01

Drawing No. 2
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Installation Thisfield must befilled out. Here you enter the installation. This might for example
be used to separate the parts of the different production lines within your project.
Enter: Line 01

Zone" Thisfield must befilled out. It is used to specify the wiring zone, which is normally
represented by a cabinet.

Enter Ctrl. Cab. 01

The rest of the fields are not needed here.

With the fieldsfilled out, your screen should look likein Fig. 17:

B Project: DEMO_PR
Description | EvisiTns | Cabinat
Page 1 Schernatic Drawing
Type Schematic
In Charge MW.R.
Sub-Project Fower and Control
Description Example
Title Line 1 3-phase Motorwith
Title Line 2 Control Gircuit
Title Line 3
Title Line 4
Do MNr. 1 Tut. Schem. 01
Doy M. 2
Ingtallation Linge 01 vl
Zohe Ctrl. Cab. 01 vl
Title Box IF‘RF‘RO vl
Ok | Cancel |
Fig. 17

To proceed, press the OK button.
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3.2 Drawing the Schematic

Once the page definition concluded, you will see the screen below (Fig. 18):

L AutoCAD 2000 - NOT FOR RESALE - [1.dwg] [_ O] x|

B3 Fle Edt View lnset Fomal Tools Draw Dimension Modiy Cadelec Window Help =&
LBgectxa® BN a|?

= =| [V Ta ] || mepaper =]l ByLaper =l Bulayer =[] =l

oS s AR s @ g L 2|2

S0 2O LR NN

B -
% LALLM EFACHEDRESE ¥ s

|C0mmand:

Fig. 18

At the bottom of the screen you see the title box. Important descriptions entered in
the Project data sheet and in the Page data sheet are shown.

From within the graphic editor you can select Cadelec and AutoCAD functionsin
either of the ways:

e from the pull-down menu
o fromthetoolbars

e by typing the command at the command prompt
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Adjust Snap interval

It is essential that you perform drawing operations within Cadelec with the
AutoCAD SNAP on (F9). Thiswill help you aligning objects accurately on the
drawing. If the Snap interval is e.g. set to 5 the cursor will "snap" to every fifth co-
ordinate (e.g. from 0, 5, 10, 15, etc.). With thisit ismuch easier to align the
electrical symbols onto the wires than without snap operative.

For drawing schematics, we suggest a snap interval of 5 AutoCAD units.

Y ou can set the snap interval in either of two ways:

e from the menu: select Drawing Aids from the Options menu and in the
dialogue box that appears specify the snap value

e by typing the command SNAP at the command prompt and specifying the
SNAP value.

Set Voltage Rating to 400V

With Cadelec you can specify wires with any voltage rating.

YWoltage Bating 450
1-Phase 440% In this simple project, we will assume that the motor circuitry runson a400 V three-
Y-connection ph&e system.
3-Fhase A0V
N-Phase 2300 You can i : ; H .
specify the voltage rating in either of three ways.
Fig. 19 e fromthe menu : select 400 V from the Cadelec \ Connections \ Voltage Rating

menu (Fig. 19)

o from the connections toolbar clicking, and holding down the mouse button, on
the Voltage Rating toolbox and then dragging the cursor to the 400 V box and
releasing the button (Fig. 20).

e by command : type LAYCAB and press ENTER When Cadelec will prompt for
the voltage rating, enter 400V

= Unless you select adifferent voltage rating, all wireswill be drawn in the
[#|.2]. || | - | |€|s]e| | currentvoltagerating (which is displayed on the status bar).
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Draw 3-phase wires

'—*“'“ Bl ’ To draw 3-phase wires, run the function in either of three ways:
ﬂg\fgitm v l% e fromthe pul |-down menu : select 3-Phase from the Cadelec \ Connections
“aoltage Rating menu ( Flg- 21)
E:zzz:: i;:‘;se X }iﬂ:z: we. | ¢ fromthe CONNECTIONS toolbar click on the 3-Phase toolbox (Fig. 22)
B e by command : type L3 and press ENTER.

3-FPhase

Pl 3
Fig. 21 Drawing three-phase wires is very easy with Cadelec. When the function is
running, specify:

e thestarting point
= AR e thefirst cutting angle
e theend point
Fig. 22 e thesecond cutting angle

First point

First cufting angle

To draw thefirst 3-phase cable within
our demonstration project click in
row A column 1 (point P1,Fig. 24).

Then, specify the first cutting angle.
For our starting point, we want a Second paint - Second cutting angle
straight downwards cut. Y ou specify
this by lowering the pointer just Fig. 23
below the first point and clicking
(point P2).

Now, locate the end point. Click the pointer in row A column 3 (point P3).

1 | b | El | 4 |
Pl P33
& - »
— P2 P4
» »
B

Fig. 24

Finally, you specify the end-point cutting angle, which should also be vertically
downward (point P4).

To draw the second three-phase line, use the AutoCAD repeating feature. The last
function will be repeated when you press ENTER or click with the right mouse
button.

To draw the next wire, locate the start point approximately in the middle of the first
cable section on the first of the 3-phase wires.

Then, specify an approximately 45 degree cutting angle by clicking at a point
downwards and to the right. To define a 45-degree cut, you can click anywherein
the appropriate quadrant. Y ou don't have to worry about locating the pointer at
exactly 45 degreesto the starting point.

Now, locate the end point vertically below the starting point in row E.
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Project 2
»
b1

Yoltage Bating
Element Diraw »  1-Fhase
Elerment Analyse *»  1-FPhase Power
Terminals » g—;ﬁnnedmn
BLC ’ E F’hELSB E
Cabinet , ase Powear
- - M-Phase
Aftributes *  M-Phase Fower
Layers .
Modes - Default
Lanauane —
Fig. 26

CONNECTIONS

Fig. 27

To finish, specify ahorizontal cutting angle by clicking to the right of the end point.

After the second three-phase cable is drawn, you should have obtained a drawing
identical to that shown below (Fig. 25)

Fig. 25

If you made a mistake you can enter the UNDO command (or simply U) and press
ENTER to undo the last operation. Pressing ENTER again will repeat the command
until the error is undone. If you have accidentally undone a correct sequence, type
REDO (or click the Redo toolbox).

Set Nodes

To check whether the wires on the drawing are electrically connected or not, you
can Set Nodes. When you do this, Cadelec places a node at each intersection
between two or more electrically connected lines. To do so, run the function in
either of three ways:

o from the menu : select Nodes-Default from the Cadelec \ Connections menu
(Fig. 26). If you wish to use another diameter than the default 1, you can aso
run Nodes - Diameter and enter anew diameter.

o fromthe CONNECTIONS toolbar click on the Nodestoolbar (Fig. 27)

e by command : type APO and press ENTER. Press ENTER to confirm the
default or enter a new diameter.

If you entered a different diameter than the default, it will become the new default
for the whole project.

If the intersecting lines in your drawing do not have node markers you might not
have drawn them with the SNAP option on. Please set the snap grid to 5 AutoCAD
units and make sure that it is operative. Run ERASE and drag a window over both
three-phase lines. Press ENTER to |eave the selection mode and get the wires
erased. Draw the wires again, now with SNAP operative
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Insert elements in the power circuit

In this step we shall insert electrical symbols (elements) in the power circuit.
Elements can beinserted in either of the ways:

e fromthe CATEGORIES toolbar ,shownin Fig. 30, (activated from the

Eraject »

Metvigatar 4 . I ..
X rﬂ Cadelec / Element draw / Element Categories menu (Fig. 28) or by clicking

Connections

on the Element Categories toolbox in the Cadelec toolbar), you can select

: ‘ """E"'t Laleganes the category by clicking on it ( e.g. Motor, Generator). Cadelec will open a
| EememAnskse Type window from which you can select the desired item (Fig. 29):

| Terrminals 4

Fig. 28 e by typing the command IE (for Insert Element) at the command prompt and

pressing ENTER. Type in the name of the element, press ENTER and you

can insert the element by dragging it with the mouse to the desired location.

CATEGORIES Select Element for insertion
B IS RN S S = Categories
.2l [ it =
b el 1 ) Cﬁgr?g:eiifer()ontacb(
|Gl 2 M Ol Tl ] Cail act. Assembly
- - Contactar
F4 @ MISC &ll ? Y Control Circuit
= Control Rel
= ;ﬂ \') 5‘0’ [h O-F CSrnrerﬁt T:il?gfurmer
o le ] s <o Dinde GSMOTKW
Drawing
IC| ga| .M Emergency Switch
Equipatential <R kMark
. Feeder o
Flg- 30 Funct. Assembly W y.
Funct. Sub-Assembly £
Impulse Contact
Kay Swich MOTO24PT
Larmp
banual Switch L N |FE
Measurement l'_'l I
Miscellan b !
)
I~ Details MOTORTP MOTOR3P MOTORIPT
MNurnber of elements "Description
. 3-PH. MOTOR
(ra 12 1B (25 <
Inser Details | Mext Brevious Cancel Help |
Fig. 29
Please bear in mind:
When inserting elements you must always leave sections of connecting line
between elements. Such a section must be at least 4.5 AutoCAD unitslong,
because of the connectivity square of the poles (2.5 x 2.5 units). When searching for
a connection, Cadelec looksin the 2.5 x 2.5 square around the pole. Never connect
elements end to end. If you have accidentally inserted an element in the wrong
position run the EE (Erase Element) command to erase it and mend the lines. Then
insert the element again.
ailvly (=] First, we will insert the three-phase motor. Click in the CATEGORIES toolbar, on
i lor v | o e the Motor, Generator box (Fig. 31) and then select the motor MOTOR3P from the
dlides, or type the command | E and the element name MOTORSP.

Fig. 31

After the element was selected you will have to specify

itsinsertion point. In our case, you should indicate the l ‘ ‘
bottom of the left-most phase (Fig. 32). To place the Insertion paint
motor symbol just move the cursor to the required

location and click the mouse sel ections button. Fig. 32




3 - Creating and drawing Schematics - Insert elements in the power circuit 21

The next element in our power circuit will be athree-phase fuse. Y ou can insert it

b or B4 0 By in the same way as you inserted the motor: clicking on the Protection device box in
B otecton device) the CATEGORIES toolbar (Fig. 33) and then select the element SICHS3 clicking
with the mouse on it, or type the command | E and then the element name SICH3.
Fig. 33 We are going to insert this element on the vertical cable section, in row B column 2

(Fig. 37). When you click here Cadelec will automatically cut the right amount of
cable to make room for the element

—é—PLEk!)

i

For the switch gear itself, we need a three-phase contact. Again you can insert it

from the CATEGORIES toolbar (Fig. 34), or by typing IE and the element name
Fig. 34 KONTS. Insert the three-phase contact on the vertical cable section, in row C (Fig.
37).

Now let's continue with athermal overload relay just below the contact, in line D.
The element you need can be inserted from the CATEGORIES toolbar, Protection
device box (Fig. 33), or by typing the command | E and then the element name
THS31S10.

The last element in our power circuit is a set of three-phase terminalsin row E,
above the motor.

Insert this element from the CATEGORIES toolbar, Terminal box (Fig. 35), or by

By | ¢ typing the command | E and then the name of the element KLEMMO3. When
inserting by typing please prefix the element name with astar (*KLEMMO3). This
Terminal is necessary asthis element consists of three terminals. If the star is missing,
Fig. 35 Cadelec will not recognize that these are three terminals but consider them as being
' one element.

When dealing with terminals, you should also remember that there are two types of
terminals;

e Terminaswith External side up

e Terminals with External side down

We selected terminals with External side down as the motor is located downwards
=|=]= of the terminals. Within the Element Categories (Slides) and within Schematics the
0 ! external sideis marked with a star if the external side is downward (Fig. 36).




22

3 - Creating and drawing Schematics - Insert elementsin the power circuit

With the elementsinserted in the circuit, you should have the following drawing on

your screen:
——
A
1]
B
W
) Dol 4
SEAT
D - |-
E LMLHEPE
Gy
Fig. 37

Before you go on to draw the control circuit save your work. To do so, select Save
from the File menu or click on the Save toolbox from the AutoCAD toolbar (Fig.

38). Alternatively you can type  QSAVE.

Aswith any kind of computer work it is vitally important to save your
work frequently; otherwise you risk losing data as a result of power
cuts or other failures.

=EIE
& o
Fig. 38
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Set Voltage rating to 230V

Voltage Rafing T Before drawing the wires for the control circuit, we will specify their voltage rating
1-Phase 440 as being 230V.
1-Phase Powsr 400%
W-connection 380V Similar asthe voltage rating specification of the 400V wires run the function in
FPhase 230 either of three ways:
Fig. 39 o fromthe menu: select 230 V from the Cadelec \ Connections \Voltage Rating
menu (Fig. 39)

o from the CONNECTIONS toolbar, clicking on the Voltage Rating and,
holding down the button, selecting 230 V (Fig. 40)

e by command : type LAYCAB and press ENTER Cadelec will prompt for the
voltage rating, enter 230V and press ENTER to confirm.

When drawing the 1-phase wires (see next page) you will discover that 230V wires
ERdmrdrin appear in different color. This comes as Cadelec draws wires of different voltage

] rating at different layers. That way Cadelec recognizes the voltage rating used for
each wire and performs the automatic wire numbering in a voltage rating sensitive
way. This means that wires of a voltage rating can be numbered independently of the
numbers given to wires of other voltage ratings.

This also enables you to customize the color and the line-type used for each voltage
rating. Y ou will do this by running Layers from the Data menu. In the dialogue box

you can change properties of the wire layers (e.g PCAB400V for 400V wires;
PCAB230V for 230V wires). For more details on layers and layer management
please refer to your AutoCAD manual.
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Draw 1-phase wires

Help
Project +
Navigator

Cadelec

3
bl
“oltage Rating

Connections
Element Draw r
Element Analyse +

1-FPhase Power
“W-connection

Terminals +

Fig. 41

In this step we shall draw the control circuit. Run the 1-phase drawing function in
either of the three ways below:

o fromthe menu: select 1-Phase from the Cadelec \ Connections menu (Fig.
41)

o from the CONNECTIONS toolbar, click on the 1-Phase toolbox (Fig. 42)
e by command: type L1 and pressENTER

Before drawing the first wire of the control circuit, the hot wire which isa 400 V

1 02 I e A |

wire, set the voltage rating to 400 V (see Set Voltage Rating to 400V).

First locate the cursor in the same vertical position as the uppermost three-phase
wire but in column 5. Click at this position to specify the one phase wire starting
point (point P1, Fig. 43). Cadelec will ask you for a second point, which you should
locate at line A column 7 (point P2, Fig. 43). The system will ask you to specify the
next point, which would be connected to point P2. As no line should be drawn from
this point on, press ENTER or the right mouse button to cancel.

Now, thefirst cable section is finished. Asthe other wires have a

Pi

Fig. 43

. voltage rating of 230 V, set the voltage rating to 230V.

" Draw the second horizontal wire from D5 to D7 (point P3 to point
P4).

And now that you have drawn the two horizontal wires, you
should use the 1-Phase command athird time to draw the vertical
line linking the center points of the two horizontal wires (point P5
to point P6 Fig. 43).
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Set Nodes

Project 4

Mevvigatar 2

Element Diraw >

Element Analyse »

| Terminals 4
i PBLC 4
| Cakinet 3
Attributes >
Layers
Lanauane
Fig. 44

Il
“altage Bating
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1-Fhase Power
Y-connection
3-Fhase
3-Phase Power
M-Phase
MN-Phase Fower

Modes - Default

Like in the power circuit, we shall draw nodes to check whether the lines are
electrically connected or not. Once you have selected the command, from the
menu (Fig. 44), from the toolbar (Fig. 45), or by typing the command APO, (and
confirmed the default diameter, if required) the intersecting linesin your drawing
should all have nodes.

If thisis not the case you might have drawn the lines without SNAP operative.
Press hot key F9 to activate it. Run ERASE and erase the control circuit. Then
redraw the wires.
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Fig. 45

Insert elements in the control circuit

Now that you have laid out the basic schematic for the control circuit, you will need
to insert a series of single-phase control elements. Y ou will do this exactly the same
way as you did for the three-phase power elements.

Thefirst element to insert is a one-phase fuse. Y ou may insert it from the
CATEGORIES toolbar (Fig. 46), by clicking on the Protection device box and then
select the SCH1 element from the selection window (Fig. 47), or by typing IE and
then the name of the element to be inserted, SCH1. Placeit on the vertical one-
phase wirein column A.

Below the one-phase fuse insert athermally activated normally-closed contact in
row B, using the CATEGORIES toolbar, Normally closed contact box (Fig. 48) or
by typing the command | E and then its name: KONTTHO.

Now, we will insert a normally closed push button which will be used to switch the
motor off. Y ou can select it from the slides (Fig. 49) as before, or by typing the
command | E and then its name, TADRUKO. Insert this element in row C on the
vertical one-phase wire.

The next element we will insert is a normally open push button, which will be used
to switch the motor on. Insert it from the slides or by typing the command IE and
then the element name, TADRUKS. Place this element below the normally closed
push button but separated by a short length of cable (at least 5 AutoCAD units).

The last element we will insert in the vertical lineisacoil which will control the
three-phase power contact. For thiswe will use the element REL3H11 ( select by
clicking on the Contactor toolbox in the CATEGORIES toolbar) . When you insert
this element make sure that the contact map remains below the electrical line at the
bottom of the drawing.

To complete our control circuit, we just need a cable loop
with anormally-open latch contact in parallel with our
normally open push button contact.

Run the 1-Phase command and draw the loop as a
continuous series of points.

Once you have drawn the loop, just insert the normally open
contact (KONTS, Fig. 50).
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Therelay contact references do not yet appear. They will appear after you have
grouped the coil and the controlled contacts by giving them the same cross-
reference function and running the cross-reference analysis. We will do thisin the
next steps.

The relay we have inserted in fact has more contacts than are necessary. Thisisto
illustrate that it is perfectly possible for arelay to have spare contacts, which are not
used. On the other hand, if you try to use more contacts than are available on the
relay, Cadelec will consider this as an error. Y ou will be warned of this when you
run the cross-reference analysis and report details on errors.

The control circuit we have drawn should look likein Fig. 51:

| & | 7 | a8

e

Fig. 51
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Yaltage Bating

1-Fhase 4404
1-Phase Power 4004
YW-connection 380
3-Phaze 230%
I-Fhase Power 220y
M-Phase 1204
MN-FPhase Power 1104
Modes - Default 484
Modes - Diameter 2y
Set xRE |dentifier 12
Delete *RE |dentifier B
#RefPoints o
Set hark i)
Erase Wire Number

Fig. 52

Set Voltage rating to PE

In the next steps we shall draw the PE wire to ground the motor.

Before doing so, we have to set the voltage rating to PE. To do so perform either of
three steps:

e select PE from the Cadelec \ Connections\ Voltage Rating menu (Fig. 52)

e click on the Voltage Rating toolbox in the CONNECTIONS toolbar and, holding
down the button, drag the cursor to the PE box, then release the button (Fig. 53).

e by command : type LAYCAB and press ENTER. When Cadelec prompts for the
voltage rating, type PE and press ENTER.
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Draw PE wires

Cadelec
Project
Navigator

Help

3

Connections
Element Draw
Element Analyse

3
bl

“oltage Rating

1-FPhase Power

shown below (Fig. 56) :

Draw the PE wire running the 1-Phase wire function from the menu (Fig. 54) or
from the CONNECTIONS toolbar (Fig. 55)

Specify the starting point directly on the PE pin of the motor and draw awire as

Tl ,  Y-connection i_._._._._._._______i
Fig. 54 i I
—|=]=i :
N
|
|
Fig. 55 . w}pE
)
Fig. 56

Asyou will notice, the PE line will be of a different type (dashed). Thisis because
lines within different voltage ratings are drawn in different layers and every such
layer has an associated line type.

Insert elements in PE circuit

CATEGORIES
EES RN T First we insert a terminal with PE annotation beside the other terminals.
gl '

i M, Bl =] e Y ou can either select thisterminal from the slides, clicking on the Terminal toolbox
F—.. &) T |oF @ inthe CATEGORIES toolbar (Fig. 57), or by typing the command IE, and then its
Fal @ msc) Bl 7|y name (KLEMMOPE, Fig. 59).
= | {0 v |8 g ey
el o] ¢ < Now wewill insert_an eart_hing symbol atthe end of the PE wire. Again, you can
[ oe| A : insert it from the slides (Fig. 60), or by typing the command _I| E and then the

4 [Terminal] | element name (ERDESQ0).

Fig. 57 The earth symbol is an auxiliary element S
that will not be covered by any analysis i i
operations (e.g. Component numbering, i wl

4‘)& Lists, etc.). =|= 1’? EJ_

After inserting the elements, as described, |
the earth circuit will look like in Fig. 58: !
|
|

Fig. 59
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T.Strip 1D

Mumber Auto b Misible
Murmber Manual...

Fig. 61

Inwvisible

Set Terminal Strip ID

All terminals in a schematic must be assigned to aterminal strip. If not they will
not be numbered and will not appear in terminal pinout drawings. To put our four
terminals together in aterminal block, run the function in either of the following
ways:

o select Set from the Cadelec\ Terminals\ T.strip ID menu (Fig. 61)

o fromthe TERMINALS toolbar ( to show it click on the Terminals toolbox in
the CADELEC toolbar) click on the T.Srip ID toolbox and ,holding down the
button, drag it down to the Set T. Srip ID toolbox (Fig. 62), and release the
button.

The following dialogue box will be opened (Fig. 63):

Set Terminal Block Identifier B
— Counter Existing erminzl st

' Zero

& Keep Walue

Terminal Strips

[0]:4 Cancel |

Fig. 63

Asyou seein the Existing Terminal Strip area of this dialogue box, no terminal
strip has been defined yet. Cadelec offers you -X1 asthe first terminal strip.

Select the Keep Value option in the Counter area. Thiswill avoid Cadelec from
resetting all terminal numbers including the PE annotation to zero. To accept the
suggested terminal strip (-X1) and assign our four terminals with this 1D click on
the OK button.

Cadelec will close the dialogue box and prompt to select the terminals. Drag a
window over the four terminals and press the right mouse button or the
corresponding button of your pointing device.

The terminal strip ID -X1 will appear beside the |eft-most terminal. In fact, the
terminal strip ID isvalid for these four terminals (Fig. 64)
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Element Analyse

Teminals 3
PLC 4
Cabinet 3
Attributes 3
Layers 3
Language 3
Library 3
LCatalog 3

Fig. 65

Number Components

Set ®R-Eunction...
Set PLC Slat walue

Replace #R-Function...

ShA ta ®R-Function
#R-Function to SMA
Freeze Device IDs

Unfreeze Device [Dx

Now, we shall number elements and terminals. To do so, run the
number component function in either of three ways:

e fromthe menu : select Number Auto\ All from the Cadelec\
Element Analyse menu (Fig. 65).

o fromthe ELEMENT ANALY SE toolbar ( to show it click on

Zone...
Inztallation. .
Circuit...

Prefis Drawing #

the Element Analyse toolbox in the CADELEC toolbar - Fig.
67) click on the Number Auto toolbox, and holding down the
button, drag down the cursor to the All box, and release the
button (Fig. 66).

[{x]
Be-Mumber Auto
Mumber b anual. ..

Reset Al

»  Use PLC Formula

e by command : type NCOMP and press ENTER. Cadelec will
prompt you to select the elements: Type ALL end press
ENTER. Press ENTER again to leave the selection mode.

Windaw
Selection

After the numbering process has finished, you will find a Device

ID annotated alongside most elements. The terminals were

numbered incrementally. Contacts bear no Device ID yet (see e.g.
the three-phase power contact) as they are not components of their

Fig. 66

own but part of e.g. arelay. The Device ID of the coil will be
given to contacts after running the cross-reference calculation.

The Device ID was computed using the Device ID formula, which
was sel ected when creating the project. There we have selected a
Device ID formulato annotate:

] RS
.Element .&nal}lsel

Fig. 67

Fig. 69

-Mnemonic.Page.Column.Column Index

The Device ID alongside the one-phase fuse shows the [ ik
mnemonic for all safety devices (F), the page number (1) l

and the column (6). (Fig. 68). The column index is not
shown alongside the fuse but below on the normally
open pushbutton (-S1.61). There the column index 1 was

added by Cadelec to make a distinction between the two =1
pushbuttons. Thisis necessary as both pushbuttons are ﬂl\
located in the same column of the same page. To avoid «8
that they bear the same Device ID the column index is

added.

The terminals were numbered incrementally (Fig. 69).
Cadelec features incremental terminal counters for every
terminal strip. In our case, the next number givento a
terminal of strip -X1 would be 4, for example.

sl

-57141

Fig. 68
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Set cross-reference functions

Cadelec uses a sophisticated cross-reference system for automatically linking
related elements in the schematics. A common use of cross-referencesisto link

Eroject 4 ;i !
Nawigatar : l—ﬂ relay coils with the contacts that they control.
. H The basic rule for using cross-references is simple: All elements that are
Elemeant Draw » . . . .
1 Elament Andlyse T e functionally inter-related must be assigned a common cross-reference function.
Tarminal ; RFeplace XR-Function... . . .
EEg”'”a ° . SNAtoXReFunction To do so, run the Set Cross-reference function in either of the ways:
p wReFunction to SNA .
Cabinet  _ afcfunctionto e fromthemenu : select Set Xr-Function from the Cadelec \ Element
Fig. 70 Analyse menu ( Fig. 70)
e inthe Element Analyse toolbar click on the Set Xr-Function toolbox ( Fig.
71)
B MR, ‘ H|E e by command : type SXRF and press ENTER.
After running the function in either of these ways, Cadelec will open the dialogue
box shown below (Fig. 72):
Select Cross Reference Function
Therelay in our starter circuit
controls one set of three-phase
contacts in the power circuit and the
single-phase latch contact in the
control circuit. We must therefore
tag all these elements with the same
cross-reference function to specify
that they belong to the same
functional unit. Enter RUN asthe Edit Function:
— name of the functional unit in the || |
. Edit Function field and press
FUN ENTER to verify. Select these three
“ items by clicking on them with the oK _gancm
cursor. After you have selected them, -

press ENTER or press theright
mouse button to leave the selection

Fig. 72

Our starter also has another functional unit, in the form of a

&1 RUN thermal overload relay (row D column 2) controlling a 2 5{\
3

normally-closed contact in the control circuit (row B column 13 5

[e] ovERLOAD
2 |4 |8

Ml

6). To group these elements run Set Cross-reference 5
function again. Erase the RUN entry from the Edit Function
Fig. 75 field and define OVERLOAD as the name of the new _
functional unit (Fig. 76 and Fig. 78). After pressing ENTER | Fig. 76

to confirm, select the overload relay and the normally closed
A1 RUN contact by clicking on it with the mouse. To leave the selection mode press ENTER
or the right mouse button.

az -Kie

All elements with cross-referencing capabilities must bear a T OYERLDAD
e Cross-reference function. As you can also group switches and
e pushbuttons a cross-reference function must also be defined for

e 11 them. _ _

8% i To do so, rep_eat_the Set Cross-Reference function by pressing Fig. 78

AT ENTER or clicking the right mouse button.

H

[~

fru}
=
=

-

Fig. 77 Enter START as new cross-reference function and press ENTER. Select the
normally-open pushbutton and leave the selection mode.

Proceed in the same way to assign the normally closed pushbutton with the cross-
reference function STOP.
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Fig. 80

Compute cross-references

Now that we have grouped elements that form functional units by the same cross-
reference function, we can compute cross-references.

Cadelec will do this automatically when you issue this function in either of the
ways:

e from the menu: select Cross-Reference from the Cadelec \ Element Analyse
menu (Fig. 79)

e fromthe ELEMENT ANALY SE toolbar, by clicking on the Cross-Reference
toolbox (Fig. 80)

e by command: type XRC and press ENTER.

Cadelec will search the whole project for elements that have been assigned with
cross-reference functions. It then analyses the cross-reference to generate the
following information:

e oncails, the position (drawing /column/ row) of the contacts is annotated in the
contact map (Fig. 81, Fig. 82)

e on contacts, the Device ID of the coil is given to the contact and its position is
annotated (Fig. 81, Fig. 82) .

If e.g. al switches which can turn the circuit off are given the same cross-reference
function name, Cadelec will annotate the position of the other switches alongside
each switch (for more details please refer to the manual).

U e ‘1 |3 |5 RUN
K1é
Az -kl6
oo 18D
L 7 ,
17 & Fig. 82
s & I
2wy
A2
Fig. 81
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Cross-reference errors

If Cadelec has detected any cross-referencing errorsit will flag the elements red.

Additionally, in the AutoCAD prompt area Cadelec will report that there are errors
found.

Y ou can view the error report in either of the ways:

e fromthe menu : select Errors/All from the Cadelec / Element Analyse menu
(Fig. 83)

o fromthetoolbars: click on the Errorstoolbox in the Element Analyse toolbar
and, holding down the button, drag the cursor to the All toolbox and release the
button (Fig. 84).

Errors which might have occurred are, for example:

e you might have forgotten to assign a cross-reference function to a contact, a
relay or aswitch

you might accidentally have grouped elements which can not form a functional unit

(e.g. therelay coil and one of the switches, the relay coil and thermal operated

contact, etc.)

If one of those errors has occurred please correct it by assigning the correct cross-
reference function. After this compute the cross-references again.

If an error has occurred in the RUN group and can not find out the reason, you
might have inserted a power contact instead an auxiliary contact in the cable loop
(row C column 7). To correct the error:

e type CHB (CHange Block) and press ENTER.
e Click at this contact and press ENTER

Enter the name of the element to be used instead as KONTS.

Select the contact again to assign that only this one should be changed. Press
ENTER to |leave the selection mode.
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Set wire Marks

In this step we shall mark the wires by annotating L1, L2, L3 for the power

LCadelec Wl . . . : . h
— wires and numbering the other wiresin the circuit. .
IE . .
P, [ D4l ] Dk
arra— Y ou can set wire numbers in either of the ways:
Eonnection: s e fromthe menu : select Set Mark from the Cadelec / Connections menu
Element Diraw ¥ 1-Phase F 85
Element Analyze »  3-Phaze ( Ig' )
Teminas b o from thetoolbars : click on the Wire Marks toolbox in the Connections
PLC b Modes - Default H H
Cafine! | odes - Dismeter tool par (Fig. 88) ,ar_1d, holding down the button, drag the cursor to the
: %RefPaints  » Horizontal box, (Fig. 86).
Aftributes 3
R > B Horzenal.. | oy command : type SNCXMM to place horizontal marks
Language »  Eraze Mark Wertical...
Library ¥ Number » Angle. . .
I b Manual Once you have started the function, the dialogue box shown below appears
. Fig. 87).
Fig. 85 (Fig. 87)
CONNECTIONS

|| S|00] x | Value

Fig. 88

Set

Add
CONMECTIONS Edit |
|o|[% 00| x |

“Harizantal...

. Cloge |
Fig. 86
Edit |00 |
Fig. 87
Set Fixed Wiremarks
First we will define the markers L1, L2,L 3 for the horizontal wires of the three-
L1 phase system (Fig. 89). Like any wire markers defined by the user, these are Fixed
g Wire marks. They will not be changed by the wire numbering function.
To define the first marker L1, type L1 in the Edit field and press ENTER or click on
Fig. 89 the Set button to confirm. Cadelec will close the dialogue box and prompt to select
: the wire to be marked. To mark the above wire of the three-phase system, click at it.
After you have specified the wire Cadelec will open the dialogue box again.
Proceed in the same way to mark the other two wires of the three-phase system with
L2 and L3.
1 . . . A1 RUN
After you have defined the fixed wire marks of the
three-phase system continue by assigning the above az -K16
horizontal wire of the control circuit with L1 (Fig. H
Fig. 90 90).
T 1/3C
Now we shall mark the lower horizontal wire of the i & we
control circuit with N. Type N in the Edit field. e
After pressing ENTER to confirm, click on the L
2

lower horizontal wire of the control circuit (Fig. 91)

Fig. 91
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Set Placeholder marks

Now that we have defined the fixed wire marks, we shall define the placeholder
marks. These marks will appear as double zeros (00) after insertion. When
performing the automatic wire numbering (see page 36), these marks will be
replaced by incremental wire numbers.

Cadelec features a counter for the wires of each voltage rating. This ensures that the
wires of different voltage ratings can be numbered independently. The counter
values are for the whole project so that every wire in the project will have a unique
wire number.

To set the placeholder marks, double click on the 00 in the Set Wire Numbers
dialogue box, then as Cadelec closed the window, drag awindow over the wires
between the 3-phase fuse and the 3-phase contact (Fig. 92).

Cadelec will annotate placeholder marksin the middle of the vertical area of the
specified window on each of the three wires.

Proceed in the same way to annotate the marks between:

I I
s
\1 ‘\'* v e the 3-phase contact and the thermal overload relay
Fig. 92 e thethermal overload relay and the terminals (Fig. 94)
Then set the placeholder marks in the control circuit. When placing the marksin the
control circuit, Cadelec will discover that thereis only one wirein the window, and
set only one mark.
Within the control circuit set the placeholder marks between:
e theone phase fuse and the
5 thermally operated normally L
= closed contact
e thethermally operated | o
T normally closed contact and "
b the normally closed
37 INERLOAD
N pushbutton A
kLI P
e thenormally closed "
pushbutton and the upper
113 ]s horizontal wire of theloo 1
R gy P s
Bl ¥ e thelower horizontal wire of .
. _— the loop and the relay
11, —2 ! e onthetwo horizontal wires 3 ST = f
) e of theloop (Fig. 93) S, ™ N
w0 e JE . S == oo
! !
l | o0
. :tmfi)l Hi—— Al RN
i ] a2 16
!
i L2 i
—-I’J_'__\\IN\H !pg L_‘_,L 110
(e -

Fig. 93
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Number wires
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Element Draw 4
Element Analyse »

Terminals 4

Yoltage Bating 4

1-Phase
1-Fhase Power
Y-connection
3-Phase
3-Fhase Power
MN-Fhase
MN-Fhase Power

BLC 4
Cahinet 4
Aftributes 4
Layers 4
Language 4
Library 4

Catalog 4

MNodes - Default
MNodes - Diameter

Set xRE |dentifier
Delete xRE Identifier
#-Ref Paints 4

Fig. 95

Set Mark
Erase Wire NMumber
MNumber
Reset Wviindow

Wire Numbering Selection

CONMECTIONS

|&| £[00] x [&
Fig. 97

Now that we have annotated placeholder marks we can use Cadelec's
automatic wire numbering feature to number the wires. Run this
function in either of the ways:

e fromthe menu : select Number \ All from the Cadelec \
Connections menu (Fig. 95)

e fromthetoolbar : click on the Wire Marks toolbox (Fig. 97)
from the CONNECTIONS toolbar and, holding down the
button, drag the cursor to the Number / All toolbox(Fig. 96) and
release the button.

e by command : type NCNXM and press ENTER.

Cadelec will then search the whole schematic for wires bearing the
placeholder marks 00. These marks will be numbered incrementally
starting from the top left and working downwards and rightwards.

Wires with different voltage rating will be numbered independently.

CONMNECTIONS

[[[Em] x [&]

& Fillox [ s | ¢ |

Fig. 96
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View Counters

Terminals
ELC
Cabinet

Attributes
Layers
Language

Library

LCatalog

Set XR-Function. ..
Set PLC Slot value

Replace ¥R -Function...

SMA to xR -Function
#R-Function to SHA
Freeze Device 1Dz

Unfreeze Device [Ds

To ensure that cables, terminals and elements have unique numbers Cadelec
features counters. In the next step we shall have a short look at these counters and
their values.

To view (or edit) the counters run the Edit Counters function in either of the
ways:

Zohe...
Installation...
Circuit....

Prefiz Drawing #

e fromthe menu : select Edit Countersfrom the Cadelec \ Element Analyse
menu (Fig. 98)

Mumber Auta
Be-Mumber Auta
Mumber Manual...
Reset Al

o fromthetoolbars: click on the Edit Counters box from the Element Analyse
toolbar (Fig. 99)

e by command : enter EDCNT and press ENTER.

Cadelec opens the dialogue box below (Fig. 100) displaying the current counter

Fig. 98 values. Within this dialogue box you can modify the counters, e.g. to reset them
prior to re-numbering.
Edit Counters
Marme Yalue
R 00| X 7 F s
K 1
M : oK |
Fig. 99 A1 3 o
Add |
Delete |
Fig. 100

There isthe counter for the terminal strip -X1. It shows the value of 3 which means
that there are three terminals of this strip which have been numbered. The other
counters are for elements. When numbering elements, Cadelec automatically
creates a counter for each Mnemonic. The value of the F counter shows that there
are three protection devices numbered within the project.

These element counters may not be very important in our example, as we have
selected a Device 1D annotating the position within the schematics. They are very
important if elements with the same mnemonic are numbered incrementally. By
editing those counters, you can set an initial value prior to numbering. Or, you will
reset all counters before re-numbering the whole project.
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Set Equipotential cross-reference points

_ == _ Wires bearing the same name and having the same voltage rating can be
Connections Yoltage Bating 4 . . . .
ElomeniDraw  » 1-Phose cross-referenced throughout the project. This cross-referencing will be
lemeiidrelss ©| -Ehmss Fam done between wires of the same voltage rating with equipotential cross-
—— ,  V-connection reference points on their loose ends. For example, al wires assigned

PLC , IPhase with L1 can be cross-referenced if they have equipotential cross-

Calinet » ij‘ihha;;&""er reference points on their loose ends.

Aftributes 4 H—Phase Power . . .

Layers » " odee Dot You can insert them in either of the ways:

L o . i .
% Mt = DiiEm=iEy e fromthe menu: select Left (Right) from the Cadelec \ Connections
L \ X-ref Points menu (Fig. 101)

Catalog 4 -

B h e fromthetoolbars: click on the X-Ref Points toolbox in the
SetMark 8 ;‘Dgpt Connections toolbar and, holding down the mouse button, drag
EEsiE W Mol e =S down the cursor to the Left (Right) box and release the button (Fig.
Mumber b —— 102)
Fig. 101
First, select the right cross-reference point and insert it on the right

CONHECTIONS

extremity of the above wire of the three-phase system. Call up this element again by
pressing ENTER or the right button of the mouse. Insert it on the next wire with a
loose right end. Continue in thisway until all wires with loose right ends have
equipotential cross-reference points (Fig. 103).

Now, select the left cross-reference point either from the menu or from the toolbar.
Insert aleft cross-reference point on the upper (L 1) wire of the control circuit. (Fig.
104).

L1
L7 L1
|

Fig. 104

Fig. 103
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Compute Equipotential cross-references

Connections

Element Draw
Element Analyse

Terminals
PLC
Cahinet

Aftributes
Layers
Language

Library

Catalog

Fig. 105

Yoltage Bating 4

1-Phase
1-Fhase Power
Y-connection
3-Phase
3-Fhase Power
MN-Fhase
MN-Fhase Power

Now that we have inserted equipotential cross-reference markers on wireswith
loose ends we perform the equipotentia cross-reference calculation. To do so,
run the function:

e fromthe menu : select Cross-Reference from the Cadelec \ Connections
menu (Fig. 105)

e fromthetoolbars: click on the Cross-Rreference box from the

MNodes - Default
MNodes - Diameter

Connections toolbar (Fig. 107)
e by command : type XRE and press ENTER

.Ernss-Heference
Fig. 107

Set xRE |dentifier
Delete xRE Identifier . . . . . .
%-Fef Paints , After issuing this function in any of these three ways, Cadelec will search the
S , | whole project for loose wire ends marked with equipotential cross-reference
Erase Wire Nurmber points. The position of the next wire bearing the same potential (or in other
Nurmber v | words, the same wire mark) will be annotated beside them (Fig. 106).
Reset 4
Wire Numbering 4
Edit Counters...

= 1/54 s o—EL
Short-Circuits [

L3

Fig. 106

In our case, Cadelec will cross-reference the L1 wires of the power and the control
circuit. The annotation on the right end of the power-circuit phase (1/ 5A) shows
that this wire continues in page no. 1, column 5, row A. The annotation onthe L1
phase of the control circuit shows the position of the power circuit phase (1/4A).

For details on cross-referencing, please see the Manual (Chapter 5) or the Help.
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[AENEENEITENY  Set <R-Function...
Set PLC Slat walue

gfg'nnals : Replace XR-Function...
Eahinet 5 SM& ta XB-Function

= #R-Function to SHNA
Aftributes v Freeze Device IDs
Layers ¥ Unfreeze Device Dz

Language

Library ¥ Installation...

Fig. 108

T R S I

Fig. 109
YWalue

o |
|Ctr1. Cab. 01 Cancel |

Fig. 110

Set wiring zone

A fundamental Cadelec concept isthat of wiring zones. Y ou can assign the
componentsin a project to different wiring zones, and Cadelec will use this
information for managing the physical layout of the electrical installation (creating
the cabinet drawings).

To illustrate the wiring zone concept, let usimagine that our motor starter is going
to be used for controlling afume extractor in an industrial plant. Let us now
consider the physical layout of the extractor fan with its control circuitry. First,
there will be a control cabinet, with the whole control circuitry. Let us call this
cabinet Ctrl. Cab. 01. Then there will be the motor driving the fan; thiswill be
located in the roof. Let us call this area ROOF. We thus have two wiring zones:
the ROOF zone housing the motor and the control cabinet (Ctrl. Cab. 01) housing
all other items.

These two zones will be linked by a cable, which connects to the -X1 terminal strip
in the control cabinet.

Y ou might remember that when we first created the schematic, we had to fill ina
data sheet screen. One of the fields in this screen was labeled Zone. In thisfield we
have entered Ctrl. Cab. 01. This was the wiring zone default, which appliesto al
elements, unless explicitly stated otherwise. Thisis very useful, because instead of
assigning each individual object in a schematic to a particular zone, we only have
to assign the few objects that fall outside the main zone.

In our case, we want al elements except the motor to remain in zone Ctrl. Cab. 01.

To assign the motor to zone ROOF, run the Set Zone function in either of three
ways.

e fromthe menu : select Zone from the Cadelec \ Element Analyse menu (Fig.
108)

o fromthetoolbars: click on the Set Zone box in the Element Analyse toolbar
(Fig. 109)

e by command : type SZON and press ENTER.

Cadelec will open adialogue box (Fig. 110) with the existing wiring zone (Ctrl.
Cab. 01) displayed.

To define our new wiring zone, enter ROOF in the edit field. After pressing
ENTER to confirm, Cadelec will close the dialogue box and prompt you to select
the objects. Click on the motor and press ENTER or the right mouse button to leave
the selection mode. ROOF will be annotated al ongside the motor to show that this
item islocated in wiring zone ROOF.
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Define parts

Until now, the elements within our project are only symbols without component
specific details like amperage, power, dimensions, etc. To define these entities,
elements are associated with catal ogue records describing the world part.

In this demonstration project, we will use the example records that come with
Cadelec. Later, you can catalogue the parts you are commonly using by cresting
your own records.

The component definition can be done in several ways. Y ou can define the
components for the elements in the currently open page (not in the whole project)
or, you can define the components project wide, for all elements contained in the
project.

The first method is accomplished by the Assign Direct and Assign Filtered
functions (from the Cadelec \ Element Analyse \ Part Number menu) and the
project wide component definition can be made with the Assign Database function.

To define the components in our demo project, select the Assign Database function
in either of the ways:

Part Mumber

Tag..
User...

Add Companents
Be-Annotate

Assign - Direct e from the menu: select Assign Database from the Cadelec \ Element

Analyse\ Part Number menu (Fig. 111)

o fromthetoolbars: click the Part Number flyout in the Element Analyse
toolbar, and holding down the button, drag the cursor to the Assign All
toolbox and release the button (Fig. 112)

e by command: type DEF_COM at the command prompt and press

ENTER

Running the command, Cadelec opens the Define Components dial ogue, where the components
can be defined from the available catalogues (Fig. 113).

Bl Project DEMO_PR B [=] 3
Define Cormpaonents | Tools | Edit Element | Edit Catalog | Edit Recard
L Fage Device 1D Tag Muminstallation Zone Code Catalog Aricle =
1 -1 Line 01 Cirl.Cab.01 MOTORIP
1 -k1.1 Line 01 Cirl.Cab.01 REL3H11
1 -F1.3 Line 01 Cirl.Cab.01 SICH1
1 -F1.1 Line 01 Cirl.Cab.01 SICH3
1 -51.1 Line 01 Cirl.Cab.01 TADRUKO
1 -51.2 Line 01 Cirl.Cab.01 TADRUKS |
M |1 -F1.2 Line 01 Cirl.Cab.01 THS31510 _ |
q |
Mave selection after Entry ¥ |Nex1 empty item 'I
Find Clone Last | Default | Swap Cata | Lookup |
Cancel |
Fig. 113
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TheDefine Componentdialogue lists all the elements in the project, together with
their Device ID, Zone and Element Code. The list can be ordered according to a
specific column header by simply clicking on it. Feample, clicking on the

Device IDcolumn header (the cursor takes the shape of a-donow) will order

the list by Device ID (the color of the Device ID header will be red).

To define a component for an element in the list (select a record from a aajalog
click the element in the list to select it and click tlm®kupbutton in the lower part

of the window. Thd.ookupdialogue box is opened where Cadelec lists the
components (records) of the selected catalogue, or the records matching the active
filtering conditions and option$ig. 114).

The Search across cataloguesgtion will look for components in all available
catalogues, filtering them according to the active filtering conditions. The
Mnemoni¢Kind (kind of element) an€ontactsbuttons enable / disable the
corresponding filtering options.

Activate theSearch across cataloguddnemonic Kind andContactsoptions to

have only matching records displayed in the componishts

To define the component for the selected element, select the record from the list and
click the OK button. Cadelec returns to the nia@fine Componentdialogue box

where theCatalogandArticle fields are filled out with the selected record.

If the Show Terminalgption is active (available in thieolsdialogue- to activate
click theToolstab in the maimefine Componentsindow), theDefine
Componentsutput window will contain the terminals in the project too. If not
(default value), the terimals will not appear (if you do not want to associate them
with catalogue articles).

Proceed in the same way to define all elements in the project.



