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Learning Objectives 

 Learn how to extract data from Revit to select electrical cables 

 Discover hot to calculate a bill of material based on exact raceway lengths 

 Discover how to create pull tickets 

 Discover the tools to assist tracking pull tickets, cable inventory, and installation status 

 
Description 
Developing a construction workflow for electrical systems in Revit software can be time consuming and 
inaccurate. This session will explore new tools to assist in electrical cable routing, cable selection, and 
construction management. You can extract intelligent data from the design model and use it to calculate 
exact requirements and bill of material for electrical systems. This session will also show you new tools 
to assist creating pull tickets, cable inventory, and installation status. Come see how electrical 
contractors can finally begin to use the intelligence that is built into the design model. 

 
Your AU Experts 

 
 Mike Massey graduated from Texas A&M University with a degree in Architecture. He has 25 plus years 
of experience working in the AEC industry. He has worked on various types of projects including 
residential, commercial, retail, educational, and healthcare. Mike’s roles in architectural firms have 
ranged from drafter, designer, project architect, project manager, CADD Manager, and Director of I.T.  
Since joining Applied Software, Mike specializes in BIM implementation for architects and MEP 
engineers. In addition, Mike has been responsible for providing customer demonstrations, 
implementation, training and support for the Autodesk AEC products for architects, engineers, and 
contractors.  
 
Mike has spoken at various AIA functions on the benefits of BIM (Building Information Modeling), 
conducted regional CAD Camp seminars, and is a repeated speaker at Autodesk University. Mike is a 
contributing author for Autodesk Official Training Courseware. 
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Introduction 
 
This session will introduce to you Southwire’s BEM tools to assist in electrical design process.  As we dive 
into these tools, the following chart will assist in explaining what tasks can be automated and 
eliminated.  This will allow for a better designed and coordinated electrical project.  
 

 Automates Eliminates Delivers 

Owners 

Planning, Tracking, Change 

Management, Estimating, Material 

Procurement, Progress Reporting 

including Visual Review of 

Installation Progress 

Duplicate Data 

Entry and 

Surprises 

 

Intelligent BIM Database that 

represents an accurate as-built 

 

Engineers 

One Line Production, Sizing of 

Cables, Breakers-starters and Trip 

Settings, Specifying Cables, 

Control Wiring Diagrams, 

Estimating, Race Way Design, 

Cable Routing, Cable and 

Raceway Bills of Material, 

Ampacity and Voltage Drop 

Calculations 

Duplicate Data 

Entry, Disparate 

Product 

Information, Cable 

and Raceway 

rework, 

Calculation Errors 

Consistent Data for One Lines, 

Equipment Schedules, Feeder 

Schedules, 3D Raceway 

Model that includes Cable 

Routing with all Information in 

the Database, Current Product 

Data Sheets 

Electrical 
Contractor 

One Line and Load Data Entry, 

Value Engineering Options, 

Procurement, Accurate Bills of 

Material 

 Current Product Data Sheets 

Estimator 

Quick Bid Estimating with Auto 

routing, Value Engineering, 

Dynamic Bills of Material that 

show the Impact of Changes 

Flipping through 

Plans, Reworking 

Estimate as the 

Design Changes 

Quick and Accurate Bills of 

Material 

CAD Guy 

Tracking Engineer Changes, 

Sizing Raceways, Extracting 

Cable Lengths, Incorporation of 

Revit Tools 

Raceway Sizing 

Rework, Value 

Engineering 

Rework, 

Searching for data 

for raceway 

design 

3D Raceway and Cable 

Routing Model with all 

information in the database 

Field Guy 

Cable Pull Calculations, Voltage 

Drop Calculations, Raceway 

Sizing, Reel Configuration, 

Progress Tracking, Feeder 

Schedules, Inventory Reports 

Flipping Through 

Plans, Rework 

based on slow or 

inaccurate 

Communication 

Plan Work and Track Progress 

based on real and up to date 

Information straight from the 

3D Model, QA Records 
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Current Revit Workflow 
Using Revit for the electrical design process will assist in the branch circuiting of electrical fixtures and 
devices.  The tools will allow you to ensure that everything is circuited and that the circuits are not 
overloaded.  Revit also allows for annotation to call out circuit information, and this annotation is always 
coordinated with the electrical panel schedules.   
The following is a typical Revit workflow that electrical designers follow. 

 Place electrical fixtures and devices.   

 Locate and place electrical equipment. 

 Create circuits for electrical fixtures and devices 

 Draw symbolic wires 

 Create Panel schedules 

 Place tags and annotation to call out the circuit information 

 Model cable tray and conduit  

 Manually creates one-line diagrams 
 
Two areas that are lacking in this process is the design of the actual wires, cable tray, and conduit.  Revit 
does not allow you to specify what is actually in the conduit or allow you to select the specific wires in 
the design process.  
 
In the construction arena, electrical contractors are typically stuck with having figure out all the 
particulars of the electrical system.  The tools are limited to assist the contractors. Most are using 
custom spreadsheets to assist in the wiring selection process.   
 
The following diagram illustrates the typical workflow of an electrical project.  This session will show 
tools that will assist when following this workflow.  Electrical designers and contractors are lacking these 
tools currently.   

 
 

 
Electrical Workflow 
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Planning and Setup 

Entering the Network Information 
The network information is entered using a simple drag and drop interface.  A commodity type (e.g. 
Panel, Motor Control Center, Switchgear) is selected from the right and dropped at the root, or onto an 
existing commodity in the Bus Tree.  This process creates the Bus Network’s hierarchy, which will be 
used later in the creation of the cable schedules; showing source and destination equipment for each 
individual cable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Entering the Network Information 
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Entering the Load Information: 
Load information is assigned in the 
program using one of two methods, by 
spreadsheet or through the property 
window.  Load information can be 
considered, cable type, number of sets, 
voltage, phases, trip setting, equipment 
size, minimum conduit size, KAIC, and a 
variety of other data.  This information is 
used in the program in order to automate 
breaker sizing, trip settings, cable sizing, 
conduit sizing, and other calculations.   

 
 
 
 
 
 
 
 
 

 

 

 

 
  

Entering the Load Information 
 

Entering the Load Information 
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Create Deliverables 
The BEM Software solution is designed 
to automate the processes involved 
with creating electrical deliverables 
such as panel schedules, load 
schedules, one-line diagrams, control 
wiring diagrams, raceway drawings, 
bills of material, cable schedules, 
installation tickets, and many other 
required reports for the electrical 
engineering, design, and construction 
work flows. 
 

 

Plant design Interfacing: 
The BEM Software Solution is compatible with multiple design platforms, such as PDS, PDMS, 
Microstation, Smart Plant, Navisworks, and more.  Data can be imported from, or exported to, these 
interfaces depending on the specific software.  This is useful in the cases that plant review and clash 
detection are required for the project. 
 

Creating/Importing One-line Diagrams  
One line diagrams can be created by the program, or the information from an existing one-line diagram 
could be input.  When creating the diagram with the software, the program will utilize a template 
drawing containing attributed blocks.  These blocks are applied to each load within the program.  When 
the function to create the one-line is run, the program will find the specified block, make the necessary 
calculations, and export the final data to the drawing populating to the respective attribute of the block.   

Create Deliverables 
 

Creating/Importing One-line Diagrams 
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Control Wiring Diagrams  
Control wiring diagrams are created in the same manner that one line diagrams are created. The 
program will utilize a template drawing, separate from the template for the one-line diagrams.  This 
drawing, as was the case with the one-line template, contains attributed blocks.  These blocks are 
applied to each load within the program.  When the function to create the control wiring diagrams is 
run, the program will find the specified block, make the necessary calculations, and export the final data 
to the drawing populating to the respective attribute of the block. 
 

 
 

 
 
 
 
 
 
 
 
 
 

Control Wiring Diagrams 
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Panel Schedules  
After the load and network information has been input in the solution, panel schedules can be exported 
to Microsoft Excel™ with the press of a button.  In addition, as information is updated or modified in the 
project, the panel schedules can be updated with the new data.  Every schedule in the project is 
updated with the new data, making revision control a simple process.  Panel schedules display 
associated equipment tags, volt amps, cable numbers, phase, breaker size, descriptions, and project 
information.  These schedules can be output to a customized Excel Template.  This allows the user to 
use their own company templates containing logos and other company specific information for their 
deliverables. 

Load Schedules 
Similar to the panel schedule functionality of the software, load schedules can also be output directly to 
Microsoft Excel™.  The load schedules can also be updated automatically when information has 
changed.  Load schedules contain load data, demand data, starter and breaker information, number of 
circuits, cable type, cable length (where applicable), cable numbers, equipment numbers, and various 
other information. 

 

Load Schedules 
 

Panel Schedules 
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Creating/Importing Cable Types 
Cable types can be imported from an existing spreadsheet to the Wintab section of the solution and 
updated to the database, or they can be created using the BEM Software Solution Tools.  When creating 
cable types, the BEM software suite has tools built into the program that will help to streamline the 
process.  The BEM Software Solution comes defaulted with the Southwire cable catalog built in.  Using 
the tools provided, the user is given the ability to narrow down the available choices using properties 
that are associated with the cable.  For instance, insulation, voltage, conductor size, material, and a wide 
array of additional properties.  Once the necessary cables have been added to the project, the user is 
also able to be sent directly to the cable type's spec sheet from the Southwire server.  This helps to 
verify information. 
 
Additional functions allow the user to create their own cable bundles (e.g. Three 1 conductor cables of a 
1/0 size and a #4 AWG ground) in order to feed loads.  Once the data has been input, the software will 
bundle these cables for you and create a cable type based on the information entered.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Creating/Importing Cable Types 
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Locating Equipment 
After an equipment list has been created, each individual equipment must be assigned an X,Y,Z value in 
the model.  This is done using AutoCAD or Revit, depending on your CAD platform.  When an equipment 
avatar is placed in the model, the XYZ is stored in the database.  This allows the solution to find an 
accurate length of cable when automatically routing by using the raceway geometry stored and the 
locations of the equipment being used. 

 

Routing Conduit, Tray and Cables 

Using the Feeder Data Panel 
The ‘Feeder Data Panel’ is a functionality built into the ‘Cool Tools’ area of the Raceway design modules.  
When an equipment is selected in the ‘Equipment Window’ the ‘Feeder Data Panel’ is automatically 
updated to reflect the information that is needed to connect associated equipment.  The ‘Feeder Data 
Panel’ displays the number of sets, the conduit size 
required, the cable type, and the connecting equipment. 
 
 
 

 
  

Locating Equipment 
 

Using the Feeder Data Panel 
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Routing Tray 
Tray is routed using two different methods, depending on the CAD platform being used at the time.  
While using Revit, trays are designed using the Cable Tray Design tools built into Revit.  The geometric 
information of the tray is then synchronized with the BEM software solution’s database.  Once the data 
is synchronized, cable can be routed using the CARS functionality.  When using AutoCAD, the TrayMatic 
interface (TM GUI) is used to design your cable tray within AutoCAD.  Using the TM GUI, the user is 
afforded the opportunity to create tray runs, perform sloping and stacking operations, and add barriers 
for industrial applications. 

 
  

Routing Tray 
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Routing Conduit Manually Through the Revit Interface 
The tools inside of Revit to model conduit allows for accurate layout and coordination with other 
systems.  Conduit types can be defined that use specific fittings that are automatically placed as you 
model the conduit.  Special fittings can also be inserted into the model as needed.  Parameters can be 
added to the conduit to assist in defining or visualizing different conduit runs.  Condit can be connected 
to equipment as long as there is a conduit connecter on the surface of the family.  Connecting conduit to 
equipment families will tie the two together so if one moves the other will move with it.  When drawing 
conduit off of a face of a piece of equipment, Revit will allow you to specify exactly where on the face 
you would like to attach the conduit.   
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Revit also has a Parallel Conduit tool to assist in drawing multiple runs or duct banks.  This will speed up 
the model process and allow you to quickly enter in the spacing of the duct bank. 
 

 
 
 

 
 
 
 
 
  

Selecting Connection Point 
 

Parallel Conduit Tool 
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Modeling conduit in tight spaces can 
be difficult because Revit has a 
minimum bend radius that is 
assigned to elbows.  Revit will not 
allow conduit to be model that has 
smaller bend radius that what is 
specified in the conduit settings.  This 
provides real world coordination 
issues as you create the conduit 
similar to what will be seen in field 
when the conduit is installed.  
 

 

 

 

 

 

 

Routing Conduit Automatically using the BEM Software Routing Interface  
The BEM Software solution will automatically route conduit based on values input by the user through 
the ‘Cool Tools’ interface.  After placing equipment in the ‘Cool Tools’ equipment window, the user can 
elect for the solution to make an estimate on the conduit and cable needed for the pull.  Based on the 
cable schedule, the program will automatically route the conduit rectilinearly from the source 
equipment to the destination equipment to the height specified by the user using the directions 
specified.  After the conduit has been routed the cable will be automatically routed through the newly 
designed conduit.  
 
**Note** - The cable and conduit lengths that are cited by the program using the automation feature is 
only an estimate.  These values can be used to begin to procure necessary materials, however, should not 
be relied on for exact values.  Only the design side of the program can ensure precision lengths and 
BOMs. 
 
 

 

 
  

Routing Conduit Automatically Using BEM 
 

Routing Conduit 
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Routing Cables 
Cable are routed from multiple interfaces using the BEM Software solution.  Whether you’re in Revit, 
AutoCAD, or using CableMatic to route your cables, you’re provided with a multitude of options to make 
the process as automated as possible.   
  
Cables can be routed singularly, in groups by area or cable type, by project, or by a list of specific cables.  
When routing cables, the program will use the shortest distance from the source equipment to the 
destination equipment while respecting fill and separators based on the NEC.  The automatic routing 
feature can be overridden by the user at any time by selecting the entire route manually, or choosing 
only a portion of the route specifically.    
 
 
 
 
 

 

 

 

 

 

 

 

 
  

 
 
 
 
 

Routing Cables: 
 

Conduit 

Cable 
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Audits and Calculations 
There are a wide variety of audits that can be performed by the software to ensure that your design is as 
accurate as possible.  The user can regenerate the fill of the raceways in the project, check cable route 
continuity, audit tray separators, and verify raceway segregations and tray connectivity, and much, 
much more.  

 
 
 
 
 

 
 
 
 

Audits and Calculations 
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Annotation and Callouts 
Whether you’re designing with Revit or AutoCAD, the BEM Software Solution provides the intelligence 
behind the commodities in the model that allows you to annotate your deliverables correctly and 
efficiently.  There are various settings that allow the user to choose the information shown in the 
annotation including cables contained, elevation, percentage fill, voltage class, and ID. 
 
While using Revit, the BEM shared parameter file gives the user access to values in the database that 
may be needed when annotating the deliverable; whether it be cable tray, conduit, equipment, or the 
cables themselves.  Within AutoCAD, the user is afforded the same opportunity using the TM GUI. 
 
 
 
 
 
  

Annotations and Callouts 
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Parallel Platform Communication 

BEM can output to Revit or AutoCAD 
Because the BEM software solution is fed from a database, the model can be re-created in AutoCAD or 
Revit simultaneously, while keeping its intelligence.  The bi-directional communication between 
AutoCAD and Revit allow multiple users to add to the model at the same time while using different CAD 
platforms.  The moment that commodities are added and synchronized to the database, they can be re-
created by ‘Importing’ the geometry from the database. 

 
 
 

 
  

 
 

 
BEM Can Output to Revit or AutoCAD 

 

Revit Model 

AutoCAD Model 
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Planning for Installation  

Work Packages 
As the project is designed the user has the ability to group commodities by like parameters and create 
work packages for the field.  This can be done by the engineering team, the design team, and the 
contractor.   
 
With work packages assigned, the user gains the ability to print installation media and create reports 
based on the work package criteria.  This allows for better organization in the field, which can help to 
improve the efficiency of the project.   
    

Bill of Material 
A BOM can be generated using AutoCAD, Revit, or CableMatic.  This function uses information in the 
database to output to the users specified medium; whether it be notepad, their default browser, 
Microsoft Word™, or Microsoft Excel™.  A BOM can be generated for cable tray, aboveground and 
underground conduit, equipment, and cables.  The Southwire cable catalog is built into the program as 
well as the Cooper B-Line catalog for cable tray. 

  Cable BOM 

  
 
 Cable Tray BOM: 

 
 

Bill of Material 
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Feeder Schedule Plus 
The ‘Feeder Schedule Plus’ is a report generated by the BEM software solution.  This report contains 
information concerning nearly every aspect of the cable; including, voltage drop, coefficient of friction, 
circuit length, origin and destination equipment, feeder tags, sidewall pressure, and installation status.  
The ‘Feeder Schedule Plus’ can be generated for any list of equipment and their associated cables or the 
entire project. 

Value Engineering 
Value engineering can be time consuming and costly when all that must be done is considered.  The 
manual process of changing a copper cable to the aluminum equivalent is also error prone.  Using the 
BEM Software solution, the program gives the user the ability to change any number of cables in the 
project from copper to aluminum in order to decide if there is going to be an improvement in time or 
material cost.  If the users compares the differences between copper and aluminum and decides it 
would be best to use aluminum cable in an individual application, the solution will add the aluminum 
equivalent of the cable to your cable type list and make any necessary changes to raceways that might 
be affected by the change; for example, the need to upsize the conduit in order to allow a larger 
diameter cable to pass through while respecting the NEC. 
 
  

Feeder Schedule Plus 
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Creating Pull Calculations 
 After equipment has been located, a raceway system has been designed, and cables have been routed, 
the solution can be used to evaluate the difficulty of a cable pull using the ‘Pull Calculation’ form.  This 
form will show you the jam probability, clearance, cables contained in the raceway selected, the 
properties of the raceway selected (e.g. size, bend radius, type), the coefficient of friction, side wall 
pressure, maximum pulling tension, and a lot more.   
 
When the software sees that you may have difficulty with a pull, it will highlight the section in question 
in yellow.  The user can then change properties of the pull in order to make the pull easier.  For instance, 
changing the raceway size and bend radius, change the feeder from copper to aluminum, and reverse 
the pull direction.   
 
With every change made, the software will re-calculate the pull.  If the change fixes the issue, the 
section will un-highlight and the user can proceed. 

 
  

Creating Pull Calculations 
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Installation 

Pull Tickets 
 
After the database has been issued to the field, it can be used to print cable pull tickets for the purposes 
of tracking.  The pull ticket can be printed in multiple formats and is barcoded for easy retrieval when 
the tickets are returned as finished.  The information displayed is based on selections made by the user; 
for instance route, cable type, destination and source equipment, estimated pull tension, maximum pull 
tension, a QAQC checklist, and much more. 
 

  

Pull Tickets 
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Termination Tickets 
Similar to pull tickets, termination tickets can be printed by the field after the project has been issued.  
Term tickets, like pull tickets, have different formatting available, and allow for the customization of 
some of the information on the ticket; for example, source and destination equipment information, 
cable information, work package and start-up system, termination point, wire number and colors, 
information on the terminator, and QAQC.  Tickets are barcoded, distributed, and return to the 
administration office giving the user the ability to report on outstanding tickets, update the status of 
completed work, and create progress reports. 

Termination Tickets 
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Raceway Installation Tickets 
Installation tickets can also be prepared for raceways.  A work package can be created by grouping items 
based on area or system, though it is not required.  The Raceway Installation Tracking Spreadsheet 
(RITS) is exported to Microsoft Excel™ for printing and saved locally.  The RITS is barcoded and contains 
information relative to the raceway installation; such as FROM and TO location, drawing information, 
raceway ID, length, size and type of raceway, and information regarding the installation itself, such as 
install date and installer. 

  

Raceway Installation Tickets 
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QA/QC 
An optional QA/QC checklist can be added to pull and termination tickets.  This helps to keep 
accountability of the workers, and provides historical records in the case that data are challenged 
through the project.  The installer verifies wire type, pull type, MEG and HIPOT results, wire markings, 
wraps, anchors, bend radius, proper lugs, and much more.  Information.  Additional information can be 
added to the tickets to provide the user fields to input for resistance testing (Phase to Phase, Phase to 
Earth). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
  

 
  

 
+ 

QA/QC – Pull Ticket 
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Cable/Wire Markers 
The BEM software solution is also capable of creating your cable and wire marker when used with the 
Brady™ labeling system.  CARS will automatically create your tags and export into a formatted list the 
Brady software is able to understand. 

Updating Ticket Status 
Tickets are updated by the software administrator while in the field.  As tickets return to the BEM 
administrative office, the administrator takes the information written onto the ticket, and updates the 
respective cable/raceway in the database.  This data can be entered through the form created when the 
ticket’s barcode is swiped or the cable tag is entered into the appropriate location, or through the 
spreadsheets directly by pressing the ‘Update’ button connected to the raceway installation tracking 
spreadsheet being updated. 
 

  
 
 

 

 

 

 

 

 

 

 
  

 
Updating Ticket Status 
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Revision Control 
BEM tracks the revision number of every cable, term, and raceway designed.  This number is created 
when the commodity is created, modified with every update, and tracked within the software to ensure 
there are no design changes that impacted installation.  The BEM solution uses the revision number, and 
other commodity properties, to compare to previous databases.  Once the comparison is complete, the 
software is able to report on new and old values, what has changed in detail, and create a summary of 
detected changes. 

 
 
 

  

 
 

 
 

 
Revision Control: 
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Status Reports 

Progress Reports 
A wide variety of progress reports can be created by the solution.  These reports can be created based 
on a specific date range, for the entire project, or for a specific list of commodities.  Reports can be 
grouped together based on like qualities, for instance cable type or start-up system, and exported to 
Microsoft Excel™.  The data exported contains information regarding what’s been designed so far, 
what’s been completed, and what’s remaining. 

 

 

 
  

Progress Reports 
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Reel Inventory Report 
When the site receives a cable reel, the software provides an opportunity to enter data pertaining to the 
reel, such as date delivered, date ordered, cable type, reel ID, and related PO.  As cables are recorded as 
installed using the software, the user is asked to enter the reel number that the cable was pulled from.  
This allows the software to track the amount of cable on remaining on each reel and report on the 
current status of the entire ‘Wire Yard’. 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wrap Up 
Building Information Modeling, or B.I.M, is changing the way buildings are designed, constructed and 
managed. By creating a three dimensional model of the project, contractors are able to coordinate 
before and during construction to drive down spatial and systemic conflicts, drastically driving down 
costs and delivery times. 

 
Southwire’s BEM™ (Building Electrical Modeling) solution has taken us a step forward and revolutionized 
this process for the electrical industry.  BEM is a unique software solution for electrical engineers and 
contractors in automating the electrical design workflow; a process that is currently manual and error 
prone. BEM creates parametric design data that is fully integrated into BIM solutions. The software suite 
has proven to accelerate the design, estimating and construction speeds while reducing costly errors 
and overruns. 
 
 

Reel Inventory Report 
 


