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This class shows how after you create an electrical design in Autodesk® AutoCAD® Utility Design 

software, you also need to create a single-line circuit design using dynamic blocks and linetypes to 

provide visual connectivity for utility crews to use while installing the equipment associated with the 

design. A single-line drawing provides the best detail in the energizing/installation process at the 

equipment level and shows connectivity all the way back to the substation. When an overhead pole is 

designed with TV/telephone/primary/secondary, you can create the service risers attached to the pole 

using riser details and dynamically place them in the model space design. These features save time by 

enabling crews to know in which quadrant the customer or crews are to install the risers. 

Learning Objectives 
At the end of this class, you will be able to: 

 Create a detailed network of connectivity at the equipment level, applying it to the real-world 
installation. 

 Draft primary cable linetypes to underground and overhead equipment, placing crucial symbols and 
text to further the rendering. 

 Place riser details showing the quadrants of underground conduit/cables for high and low voltage 
utilities attached to a pole. 

 Use dynamic blocks in AutoCAD Utility Design to add more detail to the electrical network for 
customer and utility crews. 

About the Speaker 

Silvia Bly currently works as a technical specialist for Southern California Edison. She has over 

20 years of AutoCAD experience and in depth knowledge of CAD principles, practices and 

procedures. Silvia started her career with the Underground Drafting and Design group as a 

Designer / Drafter with SCE and then moved to local planning for 3 years where she provided 

design and drafting support for AUD users, while exhibiting a profound working knowledge of 

Design Manager.  

Prior to working for Southern California Edison she worked 3 years with The City of Anaheim in 

the Electrical Engineering Department and then moved to Arizona Pipeline Planning group for 

5 years. Silvia enjoys camping at the beach and traveling. 

 

Silvia.Bly@sce.com 
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Create a detailed network of connectivity at the equipment level, applying it to 

the real-world installation 
Southern California Edison’s (SCE) Graphic Design Tool (GDT) is a solution built on top of 

Autodesk Utility Design (AUD) 2009 that provides design, engineering analysis, and automated 

material ordering of Transmission and Distribution designs. This solution includes a module that 

allows for the model space rendering of the design to be accounted for in a Single Line diagram. 

The planner or designer will manually place specific symbology in the Single Line diagram using 

custom dynamic blocks to represent the overhead or underground equipment to be installed or 

represented in the design. Once the single line diagram has been completed it will be used by 

SCE field crews for the installation/connections of the equipment. This allows for SCE crews to 

see specifically the connectivity that they will be working with. 

Once installed in the field (As Built), the Single Line diagram will be used by the SCE GIS 

mapping system which will allow for future review of the circuit map. SCE’s overhead single 

lines are created with the same design criteria as above, but are integrated using a Riser Detail 

block to drive specific placement of underground duct on an overhead pole. Additionally, this 

allows for the placement of additional SCE risers and third party attachments. 

Draft primary cable linetypes to underground and overhead equipment, 

placing crucial symbols and text to further the rendering 
SCE planners and designers draft the design using the GDT solution including as much, or little 

of the network required to run analysis. This is a detailed drafted design, including all SCE 

overhead and underground structures, cables and conductors to the physical lengths in the 

field. Once all SCE engineering and material ordering has been approved, the designer or 

planner can then start the Single Line diagram creation for that design.  

The planner and designer are presented with an extensive Single Line solution containing three 

different categories of custom palettes. The first is the Single Line Common palette which 

contains identical items for use in both overhead and underground designs. The second 

category is the Underground Single Line Cables or Overhead Single Line Conductors palette 

(depending on your environment being underground or overhead). The last category is the 

Underground or Overhead Single Line Symbols palette. These three categories of palettes are 

used in the creation of the Single Line diagram respectively. 
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Figure 1 - Custom Single Line Tool Palettes 

UG Single Line Example 

This example is an underground design of a primary cable feeding two pull boxes to a 

padmount transformer: 

 

Figure 2 - UG Distribution Design 
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The planner or designer will then use the Underground Single Line palettes to develop a Single 

Line diagram of the connectivity to be used by the field crews using the Dynamic Blocks and 

Conductor Linetypes provided on those palettes: 

 

Figure 3 - UG Single Line Diagram Example 

OH Single Line Example 

This example is an overhead design for a new primary pole to pole with a new cap bank feeding 

an underground dip to a slab box: 
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Figure 4 - OH Distribution Design 

The planner or designer will then use the Overhead Single Line palettes to develop a Single 

Line diagram of the connectivity to be used by the field crews using the Dynamic Blocks and 

Conductor Linetypes provided on those palettes: 
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Place riser details showing the quadrants of underground conduit/cables for 

high and low voltage utilities attached to a pole 
SCE planners and designers create a detailed overhead design, creating as much or little of the 

network needed to run engineering analysis. Once all SCE engineering and material ordering 

has been approved, the designer or planner can then start the Riser Detail.   

The Riser Detail is leveraged to drive the physical representation of the location not only on the 

SCE equipment, but third party attachments as well. The planner or designer can choose from a 

set of thirteen preformatted most commonly used riser details from a custom palette and modify 

them for additional related items.  
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Figure 5 - Riser Detail Palette 

All riser detail blocks have been created to allow for the placement of the block in model space 

next to the riser pole. These blocks contain dynamic properties that allow the designer or 

planner to modify features of the block to represent the real world locations on that pole. Riser 

Details are also used to drive climbing space on poles to allow for crews to climb poles safely.  

Riser Detail Example 

From the overhead distribution example in the previous section, the planner or designer places 

a Riser Detail block that indicates and displays the location of the Primary, Neutral, Telephone 

and Cable TV risers attached to the pole, as well as the Primary riser’s size and length for the 

run, riser and total cable. 

 

Figure 6 - Riser Detail Example 
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Use dynamic blocks in AutoCAD Utility Design to add more detail to the 

electrical network for customer and utility crews 
The overall solution consists of three main parts, a custom insert command, custom palettes, 

and the Dynamic Single Line and Riser Detail blocks. 

A custom insert command was needed to: 

 Allow for suppression of prompting for block attributes. 

 Define a relative path to the file location of the block file. 

 Set the correct scale of the block based on a customized drawing scale within the GDT 

application. 

 Allow for the automatic opening of the DDATTE attribute editor dialog for the placed 

block. 

The custom palette was developed to provide easy access and organization of the Single Line 

blocks and Riser Detail blocks for the planners and designers. The palette calls the custom 

insert command for the designated block and provides a small image of the block to allow the 

user to easily determine the proper Single Line or Riser Detail block to select: 

 

Figure 7 - Palette Entry with Custom Insert Command 

The majority of the effort was spent developing a suite of Dynamic Blocks to represent all of the 

Single Line and Riser Detail layouts. Dynamic Block definitions contain elements that add 

dynamic behavior to a block, which adds flexibility and intelligence to the geometry. When you 

insert a block reference with dynamic behavior in a drawing, you can manipulate the geometry 



Every Electrical Network Design Needs a Single-Line Drawing and Riser Details 

9 
 

of the block reference through custom grips or custom properties, depending on how the block 

was defined. You can also constrain block geometry.  

Because the blocks are dynamic, the same block definition can be used for multiple purposes, 

instead of having to create a special block for each type. Take the Single Line Capacitor Bank 

block as a simple example. The capacitor bank has three options, Automatic, Switched and 

Fixed, each represented with a letter on the block signifying the type. Instead of creating three 

different blocks to represent each of these types, one Dynamic Block can be used with a 

Visibility Parameter to select between each type. 

 

Figure 8 - Dynamic Capacitor Bank Block with Visibility Parameter 

For a more complex example would be the following Riser Detail block. This Dynamic Block 

allows the user to modify several characteristics of the block: 

 

Figure 9 - Dynamic Riser Detail Block Features 
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Dynamic Block Creation 

Dynamic blocks contain two additional items that a standard block does not, parameters and 

actions. A parameter defines the features of the geometry of the objects that are to be changed. 

An action defines the modification that acts on the parameter. Each action is attached to a 

parameter. 

Dynamic blocks are created in the same manner as regular blocks, using the Block Editor 

contextual tab (when ribbons are active) or the Block Editor (bedit) window (when the ribbon is 

not active). The Block Editor is a special authoring area for creating block definitions and adding 

dynamic behavior that provides quick access to block authoring tools. The Block Editor contains 

a toolbar and palette of tools to define the block behavior. 

 

Figure 10 - Block Editor 

When the base entities are opened in the Block Editor, the palette is used to place parameters 

and actions against those parameters. The following sections detail some examples. 

Adding Rotation 

For the Riser Detail block being created, we want the ability to rotate the riser location around 

the pole. To accomplish this, from the Block Editor: 

1. Select “Rotation Parameter” from the Parameters tab on the Block Authoring Palette. 

 



Every Electrical Network Design Needs a Single-Line Drawing and Riser Details 

11 
 

2. Select the center of the pole as the base point for the rotation parameter and the center 

of the riser as the radius of the parameter. 

  
3. Select the center of the riser again for the angle and the label location prompts. 

 
4. Next, select the “Rotate Action” from the Actions tab of the Block Authoring Palette. 

 
5. Select the Rotate Parameter (the blue circle inside of the riser) when promted to select a 

parameter. 
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6. And then select the riser circle when prompted to select objects and specify the location 

of the action location anywhere. 

    
7. Select the Close Block Editor button and Save the block. You will not be able to select a 

grip inside of the riser circle and rotate it around the pole. 

 

Visibility of an Entity 

Another feature we may want to apply to this block is the ability to hide or display the text 

properties and leader line. To accomplish this, from the Block Editor: 

1. Select “Visibility Parameter” from the Parameters tab of the Block Authoring Palette. 

 
2. Select a location close to the R/D text to place the parameter. 
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3. This will add the Visibility property and create an initial visibility state called 

VisibilityState0. By default the text will be displayed in this state. 

 

4. Next, select the Visibility States icon  in the top right of the toolbar to open the 

Visibility States Dialog 

 
5. Rename the VisibilityState0 to “Show Text” using the rename button. 

6. Add a new Visibility State named “Hide Text” and select the “Leave visibility of existing 

objects unchanged in new state” selection box and click OK and close the Visibility State 

dialog. 

 
7. With the new “Hide Text” Visibility State selected in the Visibility State dropdown list on 

the toolbar, select the Invisible icon  from the toolbar and then select the R/D text, 

leader line, Run text, Riser text and Total text, setting all of the selected entities to 
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invisible for that state.  

 
8. Finally, select the Close Block Editor button and Save the block. You will now be able to 

select the visibility feature in model space to turn on and off the text and leader line. 

   

Additional Resources 

This paper only covers a few of the many options available when creating dynamic blocks. You 

can find additional details and training from the following links: 

AutoCAD User Documentation 

http://docs.autodesk.com/ACD/2010/ENU/AutoCAD%202010%20User%20Documentati

on/index.html?url=WS1a9193826455f5ffa23ce210c4a30acaf-

6e6a.htm,topicNumber=d0e73035 

Online Tutorials 

http://www.cad-notes.com/2013/09/autocad-dynamic-block-tutorial-series/ 

http://www.ellenfinkelstein.com/acadblog/dynamic-blocks-the-white-papers/ 

 

http://docs.autodesk.com/ACD/2010/ENU/AutoCAD%202010%20User%20Documentation/index.html?url=WS1a9193826455f5ffa23ce210c4a30acaf-6e6a.htm,topicNumber=d0e73035
http://docs.autodesk.com/ACD/2010/ENU/AutoCAD%202010%20User%20Documentation/index.html?url=WS1a9193826455f5ffa23ce210c4a30acaf-6e6a.htm,topicNumber=d0e73035
http://docs.autodesk.com/ACD/2010/ENU/AutoCAD%202010%20User%20Documentation/index.html?url=WS1a9193826455f5ffa23ce210c4a30acaf-6e6a.htm,topicNumber=d0e73035
http://www.cad-notes.com/2013/09/autocad-dynamic-block-tutorial-series/
http://www.ellenfinkelstein.com/acadblog/dynamic-blocks-the-white-papers/

