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AutoCAD Electrical
Environment

Part 1 of this manual provides information about access to AutoCAD® Electrical commands
and how to set up a project.






Introduction

AutoCAD® Electrical software extends the capabilities of AutoCAD® so that you can quickly
build and manage an electrical controls drawing set.

This manual provides concepts and exercises to help you get started with AutoCAD Electrical.

About Standards

AutoCAD Electrical currently supports the following industry standards: JIC
(US), IEC (Europe), JIS (Japan), GB (China) and AS (Australia). Although AutoCAD
Electrical supports many standards, the Getting Started manual follows the JIC
standard and sample drawing set.

Since the workflow for both JIC and IEC are nearly identical, you can perform
the following exercises using the IEC demo drawing set, however your
components and wire numbering will display differently.

Performing Exercises

All of the AutoCAD commands and features are available while working on
AutoCAD Electrical drawings. All intelligence is carried directly on the drawing
using AutoCAD blocks with attributes and XDATA. AutoCAD Electrical does
not require any underlying database.

Backup exercise files are found at Documents and Settings \ {username} \ My
Documents\Acade {version}\ Aedata\ Tutorial \ Aegs or

Users \ {username}\ Documents\ Acade {version}\ Aedata\ Tutorial\ Aegs on a Windows
Vista® installation. If you make a mistake while working through the exercises
in this manual, simply browse to and copy the demo file(s) to your project
folder.



NOTE The exercises in this manual must be performed in order. It is advised to
turn off the AutoCAD Dynamic Input feature (found on the status bar) before
starting the exercises.

The Getting Started manual uses two manufacturers: Allen Bradley and Siemen:s.
You must install both manufacturers in order to have the same results that
are shown here. If you need to install content from these manufacturers,
follow these steps.

1 Open the Add or Remove Programs tool in your Control Panel.

Select AutoCAD Electrical

Click Change/Remove.

Click Add/Remove Features.

Click Next on the first screen.

Select AB and Siemens on the Manufacturer Contents Selection screen.

Click Next on the Symbol Libraries screen.

©® N O »n A~ W N

Click Next to continue.

Prerequisites

It is assumed that you have a working knowledge of the AutoCAD interface
and tools. If you do not, review the AutoCAD online documentation.

It is recommended that you have a working knowledge of Microsoft®
Windows® 2000 or Windows® XP, and a working knowledge of electrical
design and schematic ladder wiring diagrams.

Help

The AutoCAD Electrical Help system provides detailed concepts, procedures,
and reference information about every product feature. To access the Help
system:

B Select the Help icon in the upper right to display a menu of help options.

6

B Select Help » Electrical Help Topics from the menu.

4 | Chapter1 Introduction















Active Association
Installation

Location:
MCABS

Tag Strip
TE

Number:

12 =

15 Click OK.

Label Humber PinL| PinR Reference
1 TOP 10 2,217
2 WIDOLE 11 2,218
3 BOTTOM 12
Move Up

The level assignments display in the Properties/Associations section of
the Insert/Edit Terminal Symbol dialog box. Notice that levels 1, 2, and

3 are now assigned.

Insert / Edit Terminal Symbol (=3
Terminal Modify Properties./Associations
Symbol Name: HT0002 [ Add/Modiy... ] [ Pick==
Instaliation: [ Break Cut ] [ Block Properties. ..
I:I Properties/ Associations
Location: Levels: 5
Label Number RinL  PinR  Reference
VCAES
MCABS owse TOF 10 2217
Tag Strip: MIDDLE 11 2,218
e BOTTOM 12 2.218
Number:
[ < ] [ = ] [ Pick s> ]
Project List
Installation Location Tag Strip Mumbers Used
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16 On the Insert/Edit Terminal Symbol dialog box, click OK.
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Insert a ground

1 Click Schematic tab » Insert Wires/Wire Numbers panel » Wire. *
2 Respond to the prompts as follows:

Specify wire start or [wireType/ X=show connections]:

Select a point on the motor symbol near its 5 o’clock position

Specify wire end or [Continue]:

Move the cursor down past the bottom pole, left-click, pull the wire to the left
and down, then left-click to insert the wire, press ESC to exit the command

DsP7

FUZ17 MF a7 '1%"55

L3 ) or o2

] na'z1a ! ™

o o o 28T

T I 1 TH

I I | _ 12
o ! A 28T i

3 Click Schematic tab » Insert Components panel » Copy Component.

O
4

4 Respond to the prompts as follows:

Select component to copy:
Select the ground symbol from the circuit on line reference 214

Specify insertion point: Select the end of the motor ground wire

ivald
RUz17 HE 027 yeqy M mg-ria AT
| | e
] zia'z1a ! ™
e A Lo HET M HAT218
{1 o
T 1 I TH
| 1 | — 12
o Y oo 2T
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Saving and Inserting Standard Circuits

AutoCAD®EFlectrical makes saving and inserting pre-drawn circuits easy and
convenient. You can save and insert from a user circuits page on the Insert
Component icon menu or you can use the normal AutoCAD® WBlock
command to save selected circuitry to disk and an Insert Circuit command to
insert WBlocked circuits into the active drawing.

Save your circuit for use in the future
1 Zoom around the circuit so that it fills your screen.

2 Click Schematic tab » Edit Components panel » Circuit
E=E

3 On the Save Circuit to Icon Menu dialog box, click Add » New circuit.

drop-down » Save Circuit To Icon Menu.

4 On the Create New Circuit dialog box, specify:
Name: Motor Circ - Fusible DS

Image file: Active and Create PNG from current screen image

File name: UserCircl

Create New Circuit (3]

lcon Details
Preview MName:

Mator Circ - Fusible DS

Image file:

AEGS02 Browse...

W| Create PNG from cument screen image Zoom < | | Pick < |
Location: C:‘Users'\admin‘AppData RoamingAutodesk  AutaCAD Electrical.. \AEGS02. PNG Active
Circuit Drawing File
File name: UserCinz1
Location; C:hUsers'\admin'AppDataRoaming Autodesk \AutaCAD Electrical 200...\UserCirc1.dwg

5 Click OK.

6 Respond to the prompts as follows:
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Base point:

Select the left-most wire connection point where the circuit ties into the left-hand
vertical bus wire

| R " 0
=T | F e

S I 1 TE

| | 11
o oo

| | TE

| 12

1B

I

Select objects:

Window around the circuit from left to right to capture all the components and
wiring, but exclude the vertical bus, press ENTER

Flﬁl%?? ] 10
| P2 e
I I TE
| ! 11
— 51 | oo 9
| 1 TE
| ! 12
51 e

B

iI—

7 On the Save Circuit to Icon Menu dialog box, click OK.

The circuit is saved to your AutoCAD Electrical user folder and can be
quickly accessed from the Insert Component icon menu or from the
Insert Saved Circuit tool.

The new motor has a 3-pole motor contactor child reference but there is not
a parent motor starter relay coil to operate it. The motor start coil circuit must
be added on a control schematic in the project drawing set and linked back
to the new motor circuit.

Insert motor start coil circuit to control schematic
1 Open AEGS04.dwg.

2 Zoom on the upper-right hand ladder column so the full circuit on line
reference 422-423 is displayed.
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3 Click Schematic tab » Edit Components panel » Circuit
fE=E

4 On the Save Circuit to Icon Menu dialog box, click Add » New circuit.

drop-down » Save Circuit To Icon Menu.

5 On the Create New Circuit dialog box, specify:

Name: Motor starter circ

Image file: Active and Create PNG from current screen image
File name: UserCirc2

Click OK.

6 Respond to the prompts as follows:
Base point: Select the left-most wire connection point at line reference 422

421
(PSTAS
CASTAT
HYDRﬂJéI%L%_IMOTﬂR HITRALC MOTOR HCARS
PB4z PE4E2A M}Q\Q HYDRAULIC
422 4% ale L MOTOR
MO
. W :‘_?2 et HYDRAULIC
+_|4|22 Py RUNMING
HDRAILIC WOTER

Select objects:

Window around the circuit from left to right to capture all the components and
wiring, but exclude the vertical bus, press ENTER

pTi
toTa
HDRALLC Horos HYDRALLIE, HETOR A
P42z e, M HYDRAULIC
i @) NOTOR
g
W |
vz e
4422 T
HIDRAILIE HOToR

7 On the Save Circuit to Icon Menu dialog box, click OK.

Insert a circuit you saved for re-use

1 Pan to display the blank area between line references 426 - 432.
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2 Click Schematic tab » Insert Components panel » Circuit

1=

drop-down » Insert Saved Circuit. @

3 In the JIC: Saved User Circuits dialog box, select the Motor starter circ
button.

4 In the Circuit Scale dialog box, click OK.
5 Respond to the prompts as follows:
Specify insertion point:

Place the circuit insertion point on the vertical bus wire at line reference 427,
left-click to insert the circuit.

opsTE
cpeTa
WDRAULIC. NaroR HITRALLIC. HOTOR HCARE
ph4Y7 e Miz7 HYORALILIC
127 aTs { ) WOTGH
MO 428
w |
128 M7 i HYORALILIC
it y iy RUNNING
HYDRALIC HOTOR

The circuit inserts and updates. Tags automatically update to reflect the
new line reference number, and parent/child relationships defined inside
of the circuit update accordingly.

6 Right-click the M427 coil symbol and select Edit Component.

7 In the Insert/Edit Component dialog box, specify:
Description Line 2: MOTOR NO. 2
Click OK.

8 In the Update Related Components dialog box, click Yes-Update.

Linking the parent coil to the child contactor

1 Open AEGS02.dwg and zoom on the untagged 3-pole motor
contact/overloads on line reference 217.
2 Right-click the “M” contact and select Edit Component.

The Insert/Edit Child Component is displayed. Enter the exact parent
coil tag into the Component Tag box to establish the link between the
parent and the child contacts. Currently the Component Tag is M.
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3 Inthe Insert/Edit Child Component dialog box, Component Tag section,
click Project.

4 In the Complete Project list for Family="M" dialog box, select M427
HYDRAULIC MOTOR NO. 2 and click OK.

Complete Project list for FAMILY="M" ==
Sort: () Drawing sequential (™) Location ™) Tag (™) Description
Installation, Location Sheet Tag Description
2 M INDEXING MOTOR
. MCABS5 2 M414 COMVEYOR MOTOR
. MCABS 2 M422 HYDRAULIC MOTOR
. MCABS 2 M425 INDEXING MOTOR
. MCABS5 4 M414 COMVEYOR MOTOR
. MCABS 4 422 HYDRAULIC MOTOR
, MCABS 4 1425 INDEXING MOTOR
. MCABS 4 427 HYDRAULIC MOTOR NO.2
. MCAB5 4 M430 HYDRAULIC MOTOR NO.3
. MCAB5 4 M433 UNWIND WEB MOTOR
. MCABS5 4 M435 REWIND WEB MOTOR
. MCABS 4 M500
[ Show all components for all families
mfg: EATON cat: AN16DNOAB
OK-No Check [ oK ] [ Cancel ]

The tag M427 is now displayed in the Component Tag edit box. Notice
that the description, cross-reference, and location code boxes have also
updated.

5 In the Insert/Edit Child Component dialog box, click OK.

6 In the Update linked components dialog box, click OK.

The components are now linked. If you go back to drawing AEGS04.dwg
and look at the motor starter coil, it shows references to these three child
contacts (plus one seal contact around PB427).

WCARS

FUZ17 M437
] I| X
| |

[Iﬂ Ill—O“’erC
| |

il | PO e
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Using the icon menu to add a motor

1

A »n A W N

10
11

12
13

Reopen drawing AEGS04.dwg and zoom to the blank area at line references
430-431.

Repeat the steps for inserting the saved Motor starter circ circuit.
In the Circuit Scale dialog box, click OK.

Insert the circuit at line reference 430.

Right-click the M430 coil symbol, and select Edit Component.

In the Insert/Edit Component dialog box, specify:
Description Line 2: MOTOR NO. 3
Click OK.

In the Update related components dialog box, click Yes-Update.

Open drawing AEGS02.dwg and zoom to the blank area at line references
204-206.

Repeat the steps for inserting a saved circuit, but this time insert the
Motor Circ - Fusible DS circuit.

In the Circuit Scale dialog box, click OK.
Respond to the prompts as follows:
Specify insertion point:

Position the motor circuit so that the insertion point lands on the left-hand
vertical bus at line reference 204, left-click to insert the circuit.

Flisa M 13
04— | e =
| |
| I 11 MaT204
=T | e e
| | TH
| [ 15
F05 il | e 0
TH

il

206

Notice that the fuse, disconnect, and motor automatically retag based
on their reference locations.

Right-click the M child motor contact symbol, and select Edit Component.

In the Insert/Edit Child Component dialog box, Component Tag section,
click Project.
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14 In the Complete Project list for Family="M" dialog box, select M430
HYDRAULIC MOTOR NO. 3 and click OK.

The tag M430 is now displayed in the Component Tag edit box. Notice
that the description, cross-reference, and location code boxes have also
updated.

15 In the Insert/Edit Child Component dialog box, click OK.

16 In the Update linked components dialog box, click OK.

F'tl%%sél- M430
204 ml | | [l
| 1
ml | | e
| 1
205 )] | o

You can now renumber your terminals manually or project-wide.

Renumber terminals

1 Enter AETERMRENUM at the command prompt.

2 On the Project-wide Schematic Terminal Renumber dialog box, select:
Include Installation/Location in terminal strip Tag-ID match
Starting Terminal Number = 1
In the Tag-ID section, click Drawing.
On the Terminal Tag-ID List dialog box, select Tag-ID = TB and click OK.
On the Project-wide Schematic Terminal Renumber dialog box, click OK.

On the Select Drawings to Process dialog box, click Do All and click OK.

N & » »~» W

If asked to save the drawing, click OK.

You can modify an existing terminal to make it a multi-level terminal block
and then associate terminals to the master terminal block.

Modify terminal properties
1 Right-click terminal 4 on line reference 211 and select Edit Component.

2 On the Insert/Edit Terminal Symbol dialog box, Catalog Data section,
delete the Manufacturer and Catalog information.
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3 In the Modify Properties/Associations section, click Block Properties.
4 On the Terminal Block Properties dialog box, specify:

Levels: 3

Level 1

Level Description: Top

Wires Per Connection: 2

PinL: 1
PinR: 2
Level 2

Level Description: Middle

Wires Per Connection: 2

PinL: 3
PinR: 4
Level 3

Level Description: Bottom
Wires Per Connection: 2
PinL: 5

PinR: 6

Terminal Block Properties
Manufacturer:
Catalog Mumber:

Assembly Code:

Levels:

ki

Level Description

Wires Per

Pin Left

Pin Right|

Top

1

e raf—=

Widdle

R | R | R

B

@ | R

Ecﬁcn"

3

Clear

) |

OK ] [ Cancel

Help

Click OK.
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Notice on the Insert/Edit Terminal Symbol dialog box,
Properties/Associations section that the block now has three levels.
Terminal 4 is assigned to the top level of the block.

Insert / Edit Terminal Symbaol
Terminal Modify Properties./Associations
Symbol Name: HT0002 [ Add/Modiy... ] [ Pick==
Instaliation: [ Break Cut ] [ Block Properties... ]
I:I Properties/ Associations
Location: Levels: 5
Label Number RinL  PinR  Reference
WCAB: Top 4 )
) Middl 3 4
e Battom 56
Number:
[ < | (o ] [ Pick=> |
Project List
Installation Location Tag Strip Mumbers Used
AP -
TE-1 il (2 =]
MCAB5 TE-1 ‘ = ‘ 3 =
MCAB5 TB-2 5
MCAB5 TE1 | |6
JBOX1 TS-A hal MY %
(OK-Repeat [ QK J [ Cancel ] [ Help ] [ Dietails ==

5 On the Insert/Edit Terminal Symbol dialog box, click OK.
6 On the Update other drawings dialog box, click OK.
7 If asked to save the drawing, click OK.

Associate terminals

-
1 Click Schematic tab » Edit Components panel » » Associate

1_
—r

2 Respond to the prompts as follows:

Terminals.

Select “Master” terminal: Select terminal 4 on line reference 211
Pick terminal: Select terminal 5

Pick terminal: Select terminal 6, right-click
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NOTE The command prompt area indicates that the terminal was added as
level 02 or level 03 once you pick the terminal.

3 Right-click terminal 6 and select Edit Component.

On the Insert/Edit Terminal Symbol dialog box, Properties/Associations
section, all three levels have been assigned. You can now move a terminal
to another level using the Add/Modify Association dialog box.

Insert / Edit Terminal Symbol (=3
Teminal Modify Properties,/Associations
Symbol Name: HT0002 [ Add/Modiy... ] [ Pick==
Instaliation: [ Break Cut ] [ Block Properties...
I:I Properties/ Associations
Location: Levels: 3
Label Number RinL  PinR  Reference
Top 4 1 i 7
. Middle 5 3 4 2,
e Bottom 6 5 6 2208
([
Number:
[ < ] > ] [ Pk |
Project List
Installation Location Tag Strip Mumbers Used
AP -
TE-1 il (2 =]
MCABS TE-1 ‘ = ‘ 3 =
MCABS TB-2 4
MCABS TE1 | |5
JBOX1 TS-A hal MY %
[ QK J [ Cancel ] [ Help ] [ Dietails ==

4 On the Insert/Edit Terminal Symbol dialog box, Modity
Properties/Associations section, click Add/Modify.

5 On the Add/Modify Association dialog box, Active Association section,
highlight level 3 in the grid and click Move Up.

Active Association

Installation: I

Label | Humber I PinLI Ple Reference

1 Top L 1 Z 2207
Location: 2
MCABS 3 Bottom 5 5 6 2,208
Tag Strip:
TE
Number:
6 : ‘ Move Up | [ Move Down
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The grid updates to reflect the move. Notice that terminal 6 is now
assigned to level 2.

6 Click OK.
7 On the Insert/Edit Terminal Symbol dialog box, click OK.

8 If asked to update related components, click Yes-Update.

Add wire tee markers to your circuits
1 Pan your view so the circuit on line reference 204 is visible.

2 Click Schematic tab » Insert Wires/Wire Numbers panel » Insert Dot,

Tee Markers drop-down » Insert Dot Tee Markers. +
3 Respond to the prompts as follows:
Specify insertion point:
Select the connection points at the vertical 3-phase bus for each wire
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4 Insert dot tee markers for the circuit on line reference 204.

5 Right-click to exit the command.

Inserting Saved Circuits Using WBlock

Another method for saving and inserting circuits is to use the AutoCAD WBlock
command to save the circuit to disk. A separate Insert Circuit command is
used to browse to a selected saved circuit and insert it into the active drawing.
This method allows unlimited circuits to be constructed and saved to disk.
They can be arranged into a set of shared subfolders for easy browsing and
retrieval using the Insert Circuit command.
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Saving a circuit using WBlock
1 Pan to display the 3-phase motor circuit at line references 207 - 209.
2 Enter wblock at the command line and press ENTER.
3 In the Write Block dialog box, click Pick point.
4

Respond to the prompts as follows:
Specify insertion base point:

Select the intersection of the left vertical bus with the upper horizontal wire at
line reference 207
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5 In the Write Block dialog box, click Select objects.

6 Respond to the prompts as follows:

Select objects: Window from left to right around the full circuit, right-click
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7 In the Write Block dialog box, enter a name for the saved circuit. Take
note of the location where the drawing file is being saved.

8 Click OK.

Inserting a WBlocked circuit

1 Click Schematic tab » Insert Components panel » Circuit

drop-down » Insert WBlocked Circuit. *
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In the Insert Wblocked Circuit dialog box, browse to the folder containing
the circuit you saved.

Select the WBlocked motor circuit, and click Open.
In the Circuit Scale dialog box, select:

Move all lines to wire layers

Keep all source arrows

Update circuit’s text layers as required

Click OK.

Respond to the prompts as follows:
Specify insertion point: Select any blank spot on your drawing

The parent component tags that are not set to Fixed automatically retag
based on the insertion point. It is like the behavior when inserting a
circuit using the icon menu method.

Delete the circuit.

Inserting a One-line Motor Circuit

In this exercise, you insert and configure a one-line motor control circuit using
Circuit Builder.

1
2

Start a new blank drawing and save it as One-Line.dwg.

In Project Manager, right-click on the project name and select Add Active
Drawing.

Using the Insert Wire tool, add a horizontal one-line bus.

Insert the one-line circuit

1

Click Schematic tab » Insert Components panel » Circuit Builder

—"
— —

drop-down » Circuit Builder.
The Circuit Selection dialog box displays.

Expand One-line Motor Circuit.

Select Vertical - FVNR - non reversing.
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4 Click Configure.

5 Specify an insertion point on the one-line bus.

The Circuit Configuration dialog box displays.

6 In the Circuit Elements section, select Motor Setup.
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