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Learning Objectives 
 Learn how to use the AutoCAD Electrical and Inventor integration tools  

 See a workflow for producing a 3D panel layout with intelligent AutoCAD Electrical design-
associated objects  

Description 

Have you ever wanted to utilize the 3D power of Inventor software with the intelligence of AutoCAD 
Electrical software for substation protection and control panel layouts? Tracing connections from the 
panel in the control house to the cable tray and then out to the equipment in the yard can be a very 
tedious process when you don’t have really good visualization tools. With AutoCAD Electrical software 
and Inventor software integration, users now have the ability to produce the panel layout in the 
substation control house in 3D.  

Your AU Experts 

Melissa Thomas is part of Autodesk Consulting and works with Utility and Manufacturing customers to 
innovate the design process.  She is a Mechanical Engineering graduate of Penn State and has been in 
the engineering industry for 18 years.  She has been featured in "Engineering Crossings" and "Women 
Engineer" magazines. 
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Introduction to Substation Design

A substation is a part of an electrical generation, transmission, and distribution system. Substations 
transform voltage from high to low, or the reverse, or perform any of several other important functions. 
Between the generating station and consumer, electric power may flow through several substations at 
different voltage levels. 1 

Substation design is usually done by two different groups: One for the physical (aka Structural) and one 
on the electrical (aka “Protection and Control”).  Most substation design is still done in AutoCAD but we 
have seen many now looking for a BIM (Building Information Modeling) solution for Substation Design. 

Most companies have well-documented standards for both structural and electrical design of 
substations.  The projects that are normally preset or approved years before the first shovel is struck.  
The design cycle itself can take years based on environmental and regulatory approvals. 

Yet even with the standards in place, there are advantages in moving to 3D and putting in place a BIM or 
an IMD (Intelligent Model Design) approach.  This changes the paradigm for utilities where even before 
the estimating phase, the substation designer is able to have a better idea of the design and what issues 
may arise in the project.   

The cost overruns on projects and delays based on community approvals are normal.  Therefore, to 
reduce cost, they will need to get buy in from the local government and community earlier and have a 
better idea of the cost before starting actual designs. 

This is where BIM can help create a better template of the entire substation and that includes creating a 
3D control house to connect the Electrical schematic to the 3D representation of it. 

                                                           
1 From Wikipedia https://en.wikipedia.org/wiki/Electrical_substation 
  

https://en.wikipedia.org/wiki/Electrical_substation
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AutoCAD Electrical 
The value for the electrical group to move from AutoCAD to AutoCAD Electrical was obvious.  With 
automated wire healing and trimming and a library of 1000s of symbols, it is an easy choice.  And 
because it is still AutoCAD, it is a small learning curve because they can continue to use your company 
standards while using electrical automation. 

The 5 Best Features of AutoCAD Electrical 
 

Title block rename 

The first obvious benefit of using AutoCAD Electrical is not an electrical function yet is only 
found in AutoCAD Electrical and that is the title block rename.  This project based tool will 
update all of the title blocks based on the project lines.  This is a great way to update the 200+ 
drawings in your project when you are about to build a new substation. 

Attribute Edit Tools 

The attribute edit tools are great for tweaking the attributes on a block without changing the 
whole block.  You can hide or move or squeeze or stretch them to make you wiring look great.  
There is great explanation of all of these tools in the help menu. 

Component Editing 

The edit tools for the component (aka blocks) allow you to move the components around the 
wires without damaging the overall electrical connections.  For example, the “scoot” command 
will move the component along the wire without having to go back and trim and extend it to fix 
the schematic.  Another great edit tool is the electrical version of move, which will allow you to 
take the component to another wire or cable and have the connections recognized which trims 
the wires to allow for that symbol and closes the wire where it was previously.  There is great 
explanation of all of these tools in the help menu. 

BOM 

The automation of tracking the catalog numbers and unique tags is so that at the end of your 
electrical design, you can get a reliable Bill of Material.  A BOM that tracks what parts are in the 
overall design is really the core reason for an intelligent design. 

Link to Inventor 

There has always been an export/import function between Inventor and AutoCAD Electrical 
using a simple text file format, but in the recent versions of the software is new tools to further 
automate this process.  From the AutoCAD Electrical perspective, it has added a new area to add 
the 3D version of the part in the catalog.  Below in Figure 1, you can see the catalog information 
with the 2D (ace) symbol and the 3D (Inventor) file name.  This creates a direct connection 
between the two. 

 

FIGURE 1: IMAGE USING SUBTITLE REF STYLE 

 

https://knowledge.autodesk.com/support/autocad-electrical/getting-started/caas/CloudHelp/cloudhelp/2015/ENU/AutoCAD-Electrical/files/GUID-4346E66A-54DC-4EC5-8FF9-1B9C731D3428-htm.html
https://knowledge.autodesk.com/support/autocad-electrical/getting-started/caas/CloudHelp/cloudhelp/2015/ENU/AutoCAD-Electrical/files/GUID-4346E66A-54DC-4EC5-8FF9-1B9C731D3428-htm.html
https://knowledge.autodesk.com/support/autocad-electrical/downloads/caas/downloads/content/autodesk-autocad-electrical-2016-default-catalog-database.html
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Inventor Integration Tools 
The value of Inventor is obvious to the physical team, but not to the electrical team, but with the 
integration of AutoCAD Electrical and Inventor, having the control house in 3D solves some common 
problems. 

As Built 
In the substation world, “As Built” refers to how the substation was constructed and often varies from 
the print.  In addition to not being to print, the standard view of the control house often does not give 
you very much detail.  Figure 2 below is a great layout but really does not show how the cables are 
routed through to the exterior equipment. 

 

FIGURE 2: EXAMPLE OF 2D CONTROL HOUSE 

So later when you need to add a new cable, it is difficult to know where you have room in a panel or 
cable tray.  Viewing the panels in 3D would remove some of the changes that are done in the field 
because of constructability.  It would also be an easy way after construction to know if there are spares, 
and whether there is room to add another cable. 

Cable Trays 
In the substation control house, cable trays are always an issue and one that normally isn’t fixed until a 
field walk through is done.  Below you can see that the control house can be very large with many cables 
running overhead. 
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Inventor Catalog 
The Electrical Catalog Browser for Inventor allows you to insert 3D parts by selecting a catalog value 
from the database. The utility includes the Catalog Browser interface, the link to the AutoCAD Electrical 
database, and a sample set of 3D electrical parts. The default location for the sample parts is 
C:\Users\Public\Documents\Autodesk\Inventor Electrical Library 2016. Include this library path in your 
project libraries or use the Inventor Electrical Project installed with the Electrical Catalog Browser.2 

View of the Solution 

Architecture of the Solution 
The key to a good project execution is a great architecture which includes the data points, building 
blocks and workflows.  The best way to manage files from different sources is data management.  This 
architecture includes 3 main blocks: AutoCAD Electrical, Inventor, and Vault.  The overall architecture of 
the solution is shown in the figure below.  Vault is the central storage for all of the files but more 
importantly, it is the control over the workflow.  

 

In the figure below you see that the Vault Item lists both the Inventor part as well as the AutoCAD 
Electrical block associated with S465876 which is the stock number of the part.  This is an example of 
the structure in Autodesk Vault.  The control is the Item and under that item, is the key which means 
that this item represents that file (VCB11_PWR3_C-C-X-C-C.dwg) and the Inventor ipt is the secondary 
file. 

                                                           
2 From Inventor help: https://knowledge.autodesk.com/support/inventor-products/getting-
started/caas/CloudHelp/cloudhelp/2016/ENU/Inventor-Help/files/GUID-74F098FB-267C-4F5E-8740-
3A283C245D0E-htm.html 
 

Autodesk 
Vault

AutoCAD 
Electrical

Autodesk 
Inventor

https://knowledge.autodesk.com/support/inventor-products/getting-started/caas/CloudHelp/cloudhelp/2016/ENU/Inventor-Help/files/GUID-74F098FB-267C-4F5E-8740-3A283C245D0E-htm.html
https://knowledge.autodesk.com/support/inventor-products/getting-started/caas/CloudHelp/cloudhelp/2016/ENU/Inventor-Help/files/GUID-74F098FB-267C-4F5E-8740-3A283C245D0E-htm.html
https://knowledge.autodesk.com/support/inventor-products/getting-started/caas/CloudHelp/cloudhelp/2016/ENU/Inventor-Help/files/GUID-74F098FB-267C-4F5E-8740-3A283C245D0E-htm.html
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When the item is added to a design, the BOM is created in Vault.  This is the control BOM that can 
easily be shared with other systems for estimating, planning, and construction. 

 

Data Points 
The missing piece of most solutions is how the different software share information also known as data 
points.  This describes the plan to integrate the different programs through a primary key.  The primary 
key for AutoCAD Electrical has always been the TAG.  This is unique to every component (aka block) 
inserted into the electrical design. 

This is also what traditionally tied the Inventor part to the electrical part.  Now with the addition of the 
catalog changes in AutoCAD Electrical, you can relate the inventor file to a specific catalog number.  
After all there may only be two circuit breaker symbols for the electrical schematic (one for vertical and 
one for horizontal symbols) but the 3D representations can be as many as there are manufacture 
models.  This is why the catalog relationship to the 3D part is so important. 
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So when you pull a catalog number into Inventor, you are inserting the 3D model from the catalog and 
when you pick the manufacturer’s number in AutoCAD Electrical, you are pulling the information from 
that default.cat. 

Steps to link Inventor and AutoCAD Electrical 
 

Inventor Setup 
An Electromechanical project allows you to create a link between multiple AutoCAD Electrical projects 
and an Inventor project. When you create a link between an AutoCAD Electrical and an Inventor project, 
the project files become associative: Design data changes made in one product are updated in the other 
using the Sync button.3 

The steps inside of inventor are as follows: 

1. Have an assembly open that you want to link to electrical 
2. Click on the “Electromechanical” Ribbon and then the “Electromechanical Link Setup”. 

 

                                                           
3 Autodesk help  
 

Default.cat 
manufacture's 
part number

Inventor 
Part

AutoCAD 
Electrical 

Component

http://help.autodesk.com/view/INVNTOR/2016/ENU/?guid=GUID-5CB58EF9-C3FE-4FCB-9E94-FF1B2C68EC25
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3. Next type in the name of the .emx file and fill out the other information (Note: you can’t add the 
electrical project from this screen).  The location should be a folder under the Vault folder 
structure and one that AutoCAD Electrical and Inventor can both reach. 

 
4. Pick “Create” to close the menu 
5. Select whether to have conflicts resolved by Inventor or AutoCAD Electrical 
6. Pick “Close” to close the menu 
7. You should then see the location light up on the “Electromechanical” ribbon 

AutoCAD Electrical Setup 
 

The steps inside of AutoCAD Electrical are as follows: 

1. Have a project open and a drawing open that you want to link to Inventor 
2. Click on the “Electromechanical” Ribbon and then the “Electromechanical Link Setup”. 
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3. Next type in the name of the .emx file and fill out the other information or if you already did 

that for the Inventor side, select “Link” and browse out to the existing .emx file.  The location 
should be a folder under the Vault folder structure and one that AutoCAD Electrical and Inventor 
can both reach. 

 
 

4. By selecting the .emx file, it will take you to this screen to fill out the project information 
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5. Select whether to have conflicts resolved by Inventor or AutoCAD Electrical (Note: This should 

be the same as the Inventor Setting). 
6. Pick “Close” to close the menu 

Location and Installation Codes 
When working in the new electromechanical environment it is very important to use the Location and 
Installation codes in Electrical and now Inventor.  This is how they will show in the new Location menu.  
When considering what should be the location code, it is important to know how AutoCAD Electrical 
uses them.  You can run reports by location or Installation; However, the default wire to/from or cable 
to/from is by Location. 

As shown below, you can also do a cable or wire report from one to the other.  For this reason, I usually 
use the Panel name or number as the location codes.  This way you can look at the wiring by panel or 
from one panel to another. 
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Installation codes are a way to further define what system the electrical symbols are used for.  In 
substation, it will be the system that it is related to meaning the Circuit Breaker, Transformer, or other 
system. 

To specify Installation and Location properties at the top level:  

1. Right-click on the top assembly file in the browser and select Installation and Location.  
2. In the Installation and Location dialog box click the drop-down arrows to specify the AutoCAD 

Electrical Installation and Location codes.  

To specify Installation and Location properties at the component level:  

1. Right-click on a component occurrence in the browser and select Electrical Properties.  
2. In the Electrical/Terminal Properties dialog box click the drop-down arrows to specify the 

AutoCAD Electrical Installation and Location codes.  

When you specify a Location and Installation code at the component level, the properties assigned the 
at the component level overwrite values assigned at the top assembly level. 

Components without the Installation and Location properties defined will be listed under Installation 
and Location defined in its parent assembly. 4 

Add Electrical information to the Inventor Part 
You will now find a new option under the right click menu.  This will help identify the Inventor Parts in 
the location menu.  You want to pick that part and add the “Electrical Properties” to it. 

                                                           
4 From Autodesk Help 

http://help.autodesk.com/view/INVNTOR/2016/ENU/?guid=GUID-F7610951-92FA-4E25-B42E-6EE9F942E526
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You will need to make sure that you match the TAG with the Electrical block TAG.  Also filling in the 
appropriate Location and location TAG is very important. 

Link Inventor Part to an Electrical TAG 
Once the parts are Inside of Inventor, and you have added the electrical information; you can use the 
Location view under the electromechanical ribbon. 

 

This will sync between Inventor and AutoCAD Electrical and list the symbols by location.  There are 
several ways to view this new view and new controls for the window.  They are as follows: 
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5 

The Location view will show any Inventor Parts that you added Electrical Properties as well as any 
Electrical Symbols from the electrical project. 

 

Above you will see the Terminal Strip that we added shown with the Inventor Symbol as well as the 
Electrical symbols from the AutoCAD Electrical project.  Now I want to associate the TS1:1 with the 
Inventor TS1. 

1. Right Click on the TS1:1 and Select “Assign to existing in assembly” 

                                                           
5 From Autodesk Help 

http://help.autodesk.com/view/INVNTOR/2016/ENU/?guid=GUID-9F0B4150-359A-4199-8F78-7BFAC96CA144


3D Protection and Control Panel Layout—AutoCAD Electrical to Inventor Integration 

 
 14 

 

 
2. Then pick the component in Inventor window. 

3. The Inventor and Electrical will now be linked.  Look in the  window to see them both now 
listed under one.  Note: The symbol below means that they are linked but are do not match. 

 
4. The reason for the mismatch is these metadata must match:  

•Installation  

•Location  

•Category  

•Manufacturer  

•Catalog  

•Assembly Code  

•Description 1  

•Description 2  

•Description 3  

•Terminal Number  

Add Electrical catalog information to the Part 
Adding the catalog information to an electrical part will add it to the default_cat.mdb.  The steps to do 
that are the same as before.   

1. Add Electrical component using the Icon menu in Electrical 
2. Then use lookup to pick the catalog information for that symbol 
3. It will ask you whether you want to assign that symbol to this catalog number.  
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4. Note: You can have the same electrical symbol represent many different catalog numbers, but 

only one 2D symbol per catalog number. 

 
5. By choosing to map the symbol to the catalog number, AutoCAD Electrical adds that symbol in 

the default_cat.mdb 

Add Inventor catalog information to the Part 
Adding the catalog information inside of Inventor is done by using the “Electrical Properties” option 
on the right click menu.  Note: If you don’t have the “Autodesk Inventor Electrical Catalog Browser” 
installed then you won’t be able to add the catalog information from Inventor.   

As you download the parts from vendors, or create your own parts, you can associate those parts to 
a specific catalog value using the Electrical Catalog Browser. There are two ways to associate a 3D 
part to a specific catalog value:  

•Use the edit mode of the browser and enter the 3D part name in the SYMBOL3D column.  

•Select the catalog value and browse to a part for insertion. This workflow associates the part to 
the selected catalog for future insertions.  

The Electrical Catalog Browser is a modeless palette which means it can remain on the screen while 
other commands are used. It can be resized and docked.  
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Enter your search criteria and select from a list of catalog values that match your search criteria. A 
search is performed only on the fields that are displayed in the browser. The search results are 
displayed in the results pane.  

Use the column headers in the results pane to:  

•Sort - click a column header to sort  

•Reorder - drag and drop columns to change the displayed order  

•Resize - drag the column header border to resize  

•Display/Hide - right-click and select which columns to include in the display. The search is 
performed only across the data in the visible columns.  

Note: All columns are displayed in edit mode. 6 

 

•Freeze - right-click and freeze at the selected column. When you scroll, all columns to the left of 
the frozen column remain visible.  

 

Note: Sub-assembly items, as defined by an ASSEMBLYLIST value, are not included in the search 
results. Use the edit mode of Catalog Browser to view and edit sub-assembly items. 

Another way to add the catalog information 

For components that are linked with differences, when you select a row or cell in the connections grid 
for a component, the corresponding row or cell for the peer component is also highlighted. If you want 
to merge the differences between components linked with differences, select a row for either an 
AutoCAD Electrical or Inventor component, and then click the Accept Peer button—accepts the peer 
definitions for the selected component. 

                                                           
6 Autodesk Help 

http://help.autodesk.com/view/INVNTOR/2016/ENU/?guid=GUID-74F098FB-267C-4F5E-8740-3A283C245D0E
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Summary 
The new electromechanical tools in AutoCAD Electrical and Inventor allow you to link your schematic 
layout with the 3D view of the panels, cables, and components.  These new tools are easy to configure 
once you get familiar with the way they communicate with each other.   

It is all about Location, location, location….  Make sure to add the electrical properties to your Inventor 
parts and electrical symbols. 

 

 

 

 

 

 

 

 

 


