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Taking the Shock out of Electrical Engineering in
Autodesk® Building Systems

Autodesk® Building Systems enables electrical users to provide a more concise logical model
of their project. Using the tools provided in Autodesk Building Systems, you can easily
maintain, modify and schedule the interconnection of electrical devices to panel boards.
Additional enhancements enable you to also connect devices without being forced to draw
wiring. The intent of the paper is help you understand how the features of the electrical
module of Autodesk Building Systems work, so that you can get started designing.

Command Locations

The primary locations for electrical commands in Autodesk Building Systems are from the
Tool Palettes and shortcut menus on existing objects in the drawing. The default Electrical
tool palette contains many of the commands that you may use however some may not be
needed. The tool palettes are flexible and can be customized. You can delete any tool that
you don’t need and add additional tools from Content Browser or by creating custom tools.
Other commands are accessed via the MEP Common pulldown menu. These commands are
limited to general purpose commands such as Electrical

Preferences and System Definitions. For users that are W
familiar with pervious versions of the software and wish to Power Tokals

migrate to the interface slowly, the legacy pulldown menus Electrical Preferences, .,

are also available. To display one or more of the legacy Demand Fackar Defirition. ..
menus, select the desired menu from the Window ->

Electrical System Definitian. ..
Pulldowns menu.

Electrical Preferences

In the Electrical Preferences dialog box you can configure settings specific to your electrical
drawings, such as voltage definitions. All values for these preferences are stored in the
current drawing. The electrical templates provided in Autodesk Building Systems include
defined electrical preferences. These templates can be customized to meet specific
requirements and standards. It is beneficial to start your drawings using an electrical
template such as Aecb Electrical Model (Imperial — CTB).dwt to help you start designing
quickly. Without defined electrical preferences in a drawing, specifically voltage definitions,
circuits cannot be created. If an electrical template is not used, voltage definitions must be
created manually before circuits can be added to the drawing.
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Voltage Definitions

The Voltage Definitions tab in the x|
Electrical Preferences dialog box is used Woltags Definitions | Cicuiting | Project Database | Tags |

to define the voltage values to be used for = (Valtoge T Wi [ Mo
different number of pole circuits in the o = e .
drawing. The voltage definitions included = 2Poks

in the electrical templates are the ones e N

most commonly used in commercial Espo‘}j”

construction, but you can easily - 208

customize them to meet the needs of -

your project. The voltage definitions,

which are always applied to circuits,

include a minimum and maximum value.

These valves determine whether a d|=

connector on an electrical object can be
connected to a circuit with a specified
voltage. When you attempt to connect a
circuit to a connector on an electrical
object, one of the checks (see the Circuit [ ok | concel | bep |

Connection Rules flow chart on page 6) is
for voltage. If the voltage on the connector is between the minimum and maximum values
specified in the voltage definition assigned to that circuit, then the connection is valid. Only
circuits that can make a valid connection (within voltage tolerances and number of poles) to
the connector appear in the Circuit drop-down list in the Connector Properties window in the
Add Device dialog box.

Tip: Voltage definitions can be effectively disabled by setting them all at a minimum of O
and a maximum of 1,000. These settings would effectively disable the voltage check rules
between connectors and circuits.

Voltage Definitions and Block Insertion

Voltage definitions work slightly different than other drawing settings when included in a
block definition. Typically when one drawing (or block) is inserted into another drawing,
settings in the host drawing take precedence over settings in the drawing that is being
inserted. However, when one drawing is inserted into another drawing (assuming that both
drawings contain voltage definitions), connections between electrical objects and circuits
can be broken. Depending on the minimum and maximum settings in both drawings, the
voltage definitions could break connection rules in the inserted drawing.

Example: The host drawing has a 120V definition with a minimum of 100 and a maximum
of 125. The drawing being inserted has a 120V definition with a minimum of 110 and a
maximum of 135. The drawing being inserted has a device with a voltage of 130 connected
to a circuit on the 120V definition. If the voltage definitions worked like standard blocks, the
device would be disconnected from the circuit when the drawing was inserted. However,
when a voltage definition is inserted, the existing definitions are combined and the least
strict definitions are used. In this case, the result would be a 120V definition with a
minimum of 100V and a maximum of 135V.
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Circuiting
The Circuiting tab is used to x
Contl’0| the name Of CII’CUItS “Yoltage Definitions Ci'CUitinQIPrUiechalabaseI Tags I
created in the drawing. The Circuit Circuit Naming
Namlng OpthﬂS deflne the namlng I~ Require Unique Circuit Mames per Drawing
structure for newly created F"r ““Tfe””g
- - . . - - * Mone Uze Sequential Mumbers
CIrCUI_tS‘ If IS b_eneﬁc'al to deflne ' Panel Name % Group using Mumber of Poles
the clrcult nam'ng structure before  User defined I i Increase by Mumber of Pales
creating circuits in the drawing. Startbumber [T =
Any existing circuits in the drawing Dverload
are not automatlca”y Updated ¥ Check Overlaad when circuiting * Check Total Load
When the c|rcu|t nam|ng optlons I» Display Overload in Circuit Manager " Check Estimated Demand Load
are changed. Therefore, if a circuit o when load eaches  [£0 =] % of circuit rating
is moved to a new panel with a
different naming structure, the
circuit will need to be renamed
manually.
Circuit Naming o[ Eoe [ Fey ]

Circuit names can be unique per project or per drawing. Requiring unique circuit names per
drawing is beneficial for use with data/communications circuits where coordination is
required for connections such as telephone extensions where each extension must be
unique. In this case, regardless of what panel a circuit exists on, the circuit cannot have the
same name as any other circuit in the drawing. When requiring unique circuit names per
drawing, circuits are only checked against other circuits in the current drawing. No checking
is done to ensure that circuits in the current drawing have unique names compared to other
circuits in the project database.

It is also important to note that two circuits on the same panel cannot have the same name,
even if they have different voltages, number of poles, systems, system types, and so forth.
If a circuit named 1 is copied to a panel that already has a circuit named 1, the newly added
circuit is renamed.

Prefix

The prefix value specifies a prefix that is applied to any circuit that is created. Prefixes can
be the panel name or a user-defined value, and are separated from the circuit number with
a hyphen.

Note: If panel name is selected, the circuit name matches the name of the panel on which
the circuit is created, not the panel on which it resides.
Circuit Numbering

You have three options for numbering circuits. Circuits can be created when placing a panel
or later using Circuit Manager.

e Use Sequential Numbers: When circuits are created, the number of poles that the
circuit occupies is ignored. This is most common in switchboards and switchgear, where
the breakers are simply numbered 1, 2, 3 and virtually all are three-pole breakers.
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Group Using Number of Poles: This is the method most commonly used in the United
States for “branch” panel boards. Panel boards in the United States are numbered 1, 3,
5 and so on down the left side and 2, 4, 6 and so on down the right side. When a
multipole breaker is created, it must be created on adjacent circuits within the panel. For
example, when creating a two-pole circuit with this option, circuits might be named 7, 9
or 24, 26 so that the spaces that the circuit occupies are adjacent to one another within
the panel.

Increase by Number of Poles: This setting is used for most non-ANSI-style branch
panelboards. In most countries other than the United States, branch panels are
numbered 1, 2, 3, 4 down the left side, and then start at the right side when they get to
5 the number of breakers in the panel. This means that a two-pole breaker might be
named 7, 8 or 24, 25.

Start Number

Sometimes facilities have data/communications numbering schemes already in place and
they are all four-digit numbers (for example). Using this option, you could start numbering
a telephone panelboard at 5000 rather than 1 to indicate phone extensions.

Overload

Check Overload when Circuiting: The overload setting determines whether the load
of a circuit is checked against the maximum load of a circuit breaker. You can check for
overloading when circuiting by adding wiring between devices or when specifying a

circuit number when modifying circuits.

In either case, if you exceed the I
max'mum |Oad Of the CII’CUIt breaker, a :‘? Eont\a‘lloiloagiit&dclgzﬂn?;;he Circuit is exceeding 80% of the defined rating Far the circuit,
warning message displays indicating
- Yes -N_
that you have exceeded the maximum e [ ]

load allowance.

Display Overload in Circuit Manager: When checked, overloaded circuits are
highlighted in red in Circuit Manager. Even with overload checking turned on, overloads
can occur by manually copying existing devices in a drawing. In this case the only way
to identify overloaded circuits in Circuit Manager with this option turned on.

Check Total Load: This option determines whether the total load before any demand
factors are employed will be used in overload checking.

Check Estimated Demand Load: This option determines whether the adjusted
demand load will be used in overload checking.

%o of Circuit Rating: The circuit rating setting determines the percentage of the
maximum circuit load which will be allowed before warning about overloaded circuit
values.
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Circuit Connection Rules

The following flow chart shows how connections are validated.
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Connector
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= Connector
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ircuit System
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Project Database

The Project Database allows for circuiting between devices in multiple drawings. Circuits are
created and stored in the same drawing as the panel to which they are attached. Normally,
devices are connected only to circuits in the same drawing; however, you can connect a
device from your current drawing to a circuit in another drawing. You accomplish this by
referencing a project database.

The Project Database is a common E
dranng, Shared between mUItIpIe Woltage Def\nitionsl Circuiting Pro\ectDalabaselTags I
d_raw_lngs that co_ntalns panels and o e SIE
circuits. The project database drawing is _
. . Uszed Database:  CAADT2004%Research LabE lements\Elechic Panelsh2nd Flr
created using the Add Panel dialog box
to add panels to the drawing and Circuit & Use Fired Path
Manager to create the associated £ sc fElive Bt

circuits. Any electrical drawings that

Contaln_CIrCUItS or panels can be used as The Project Databaze isgdrawingthal shouldcontain panels and circuits that pou
the project database in another drawing.  wetlsusenole douns: The g Dactase s ceotediy darded
All circuits defined in the project

. . . . In thiz dialog box you select which drawing that should be uzed as ProjectDatabase
database are d |Sp I ayed n Clrcu It and how pou want ta stare the link to the drawing. All circuits that are defined in the
- Project Databaze can be azsigned to devices in current drawing. “r'ou can zee the linked
Manager y and can be aSSIg ned to circuits in Circuit Manager but you can't madify them.

devices in your current drawing.

Before using a project database for your
circuits, consider the following pros and
cons. A project database provides much
needed functionality when you need to ok Esncel s
have circuits spanning multiple drawings
but makes editing circuit data more difficult.

Pros:

e Provides a means for circuits spanning multiple floors and/or drawings

Cons:

¢ Need to edit the circuit description in the project database drawing instead of the
drawing where the circuit resides

e Number of devices, circuit length, total load and estimated load values are not displayed
in Circuit Manager when the circuits are not in the current drawing — however the
valves will be extracted and shown when generating panel schedules

e Cannot use the Show Circuited Devices command on circuits not in the current drawing

Tip: Even when using a project database for panels spanning multiple drawings, place local
panels in the current drawing to simplify circuit editing. Panels can exist in both the project
database and local drawings.
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Tag styles can be defined and tags placed automatically when adding electrical devices to
your drawings. For example, the circuit number or light fixture ID can be placed in
conjunction with placing the light. Any schedule tag can be used as part of a tag style

including custom tags that may be part of your company standards. In addition to the tag
definition, you can specify where the tag is located (offset distance from insertion point of
device), the property set definitions used by the tag, and the layer that the tag should be
inserted on. You can also specify the scale and rotation angle for the tag. You can define
multiple tag styles — even combinations using the same schedule tag definition. However,
only one tag can be automatically placed when placing the electrical device.

[ Add Devices x| [E]Etectrical Preferences x|
 Device i~ Lighting Praperties Woltage Definitions I Circuiting | Project Datsbase  Tags |
<Current Drawing> j Systern 277 Lighting [4bove Ceilling)  * ' [Tag I edd
Al | T i Aech_Device |D_Tag 4
Elevation; I VI R = IH_Tag !
Mation Round Plain d . 2 £ech_Device Cicuit_Tag_4
Detect... Junction Box Justification ITDD Left h
S < ID: %
3 Iresert Tag
Single Pole Thiee 'wWay % Property Set Drawing |\mperial\Documantalion\Schadu\e Tags\PropertySetD D
Switch Switch FRotation: ISD oo
) ) Tag Drawing: I\mperial\DncumEntalinn\Schadu\e Tags\Electrical Tag D
E ¥ Specify Rotation on Screen
Show Circuits from Panek: |<AI\> 'I lag IAECb—D =vice ID_Tag_4 j
Type A Type A - Layer Key: ELECND -
Emnergency Cornector Property | Value | ikt I J
= Connector 1 Placing Scaling

[Ex] 1] ipti . 8

® Sl ¥ Place tag horizontal ¥ Use Annotation Scale
Systemn Type Powser & Lighting
Type B Type C System <lndefined: ¥ Place tag with offset ™ Dvernide Scale
& Number OFF... | 1 Offsetin¥  [3.0000 ® |1 0ooa
& Valiage 7V -
— E || Cieit 12 Offsetin': |1.0000 v
Tupe C- Twpe D & Load 96 WA Z |1 0oog
Emergency = Demand Factor <EyCircuit> B
-
Surface Type &
‘fall Type A 0K I Caneel Help
Details
@|alzsl¢|a)
&

Tip: Different tag styles can be created for different types of devices using the same tag
definition but different offset values. For example, you might have different offsets for a 2x2
light than you would a 2x4 light so that the tag would always default to the upper corner of

the device.

Circuit Object

The circuit object provides a logical connection between connectors and panels. The circuit
object enables you to

e Create three-phase circuits and dynamically document them in the construction

documents

e Provide a logical connection of objects in the model to panels without requiring you to
add wiring to the model

o Create panel schedules that include three-phase loads like motors and other equipment
common to commercial and industrial buildings
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System Types

There are there basic types of circuit objects each controlled by their system type. The
system types for circuits are Power & Lighting, Other, and General. The system type can be
set when the circuit is created and can be saved as part of a device’s style definition. If the
system type of a circuit is set when the circuit is created, it cannot be changed. To change
the system type, the old circuit must be deleted and a new one created.

e Power & Lighting system type is the most complex however it offers the most
functionality. It is used for items that require power connections to work, such as

receptacles, lighting fixtures, motors, mechanical equipment, and so forth. Any circuit
that tracks loads on the electrical distribution system would normally have its system

type set to Power & Lighting.

e Other system type is normally used for any circuit that doesn’t track loads on the power
system, such as fire alarm devices, data and telephone devices, security components,
CCTV, sound and multimedia equipment. The Other system type is a catchall for the
other types of systems used in electrical design.

e General system type is used for items that need to be connected to other systems but
don’t necessarily affect the systems. The General system type is not intended to be used
as a system type on a circuit, but it is allowed. General circuits can connect to either

Power & Lighting connectors or to Other connectors, a property that makes them

unique.
The connectors on a device also have a system
type associated with them, and the same three Circuit Power & | General | Other
selections. Items like junction boxes and Property Lighting
switches are by default on the General system Name . . .
type, becal_.Jse t_hey may need to bfa co.nnected Description R R R
to items with either the Power & Lighting or
System? . . .
Other system type. Items from the Power &
Lighting system type cannot connect to items Panel ° © °
from the Other system type. Number of - . i
L . Devices®
As you use the application, you may notice that —
both connectors and circuits have systems C'rCU'tl ° ° ©
associated with them as well as system types. Length
The systems available for the system property Rating .
in both circuits and connectors are all of the Number of .
electrical systems in the drawing that are of the Poles?
same system type as the connector or circuit. 2
. Voltage -
The system on a device and the system on the I
connectors on a device do not have to match. Total Load °
The system on the device is used for controlling Demand -
the layer of the device. The system on the Factor
connector (and circuit) is used to control the Estimated -
interconnection of the circuits and connectors. Demand
Systems on both circuits and connectors can be Load*

set to <Undefined>. The <Undefined> setting
allows the connector or circuit to be connected
to any other connector or circuit (of the same
system type, and if other connector rules are
satisfied).

YIndicates a read-only property
2Indicates a property that is “locked” when

devices are connected to the circuit
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Tip: Specifying systems on circuits and connectors can make it difficult for someone who
doesn’t understand electrical concepts to find circuits that connect with connectors. For
simple electrical drawings use the <Undefined> system setting.

Tip: Specifying either the circuit’s or the connector’s system as <Undefined> disables any
system check between the circuit and connector (not system type, but system).

Circuit Manager

Circuit Manager’s primary function is to provide a method to “see” circuits in a logical view.
The Circuit Manager interface includes two panes. The left pane organizes the panels and
circuits in a tree structure (similar to Microsoft® Windows® Explorer). The tree structure
includes All (which displays all circuits in the drawing and/or project database), the name of
each panel (either in the current drawing or defined in the project database), as well as
Unassigned (which shows circuits that are not assigned to a panel). Under each panel is the
possibility to have three system types (as described earlier). Under each of the system
types are the circuits belonging to that system type.

i’EEircuit Manager - Project Database: ..\_." Elements' Electric Panels' 2nd Flr Panels.dwg x|
File Edit
W B| Y B
" Gl Mame I Description |System IRating |Pane\ I# ...Jﬂj:ircuit Length I# I\foltage ITota\ Load | Demand Fa... IEst Demand ... I =
2 ..I;Qﬁgiiifr;elj;'i::;\mg) 1 Recept Lab 249 <Und=f... 20 LAB49 3 -92‘-3" 1 1z0 540,00 Standard
B LABE( (Current Drawing) 2 Recept Lab 249 <Und=f... 20 LAB49 3 10211 12" 1 1z0 540,00 Standard 540,00
Bl Hz (Project Database) £ Recept Lab 249 <Und=f... 20 LAB49 4 45-3 172" 1 120 TE0.00 Standard 20,00
|:|" HEZ {Project Databass) 4 Recept Lab 249 <Undsf... 20 LAB49 3 31-nifz" 1 1Z0 540,00 Standard 540,00
|:|" L26 {Fraject Database) 5 Recept Lab 249 <Und=f... 20 LAB49 & gE-01/2" 1 120 10a0,00 Standard 100,00
|:|" L2 (Froject Database) ] Recept Lab 249 <Undsf... 20 Lag4s =2 7e-10 12" 1 120 FE0.00 Standard F20.00
|:|" L2 (Project Database) 7 Recept Lab 249 <Und=f... 20 LAE49 2 664 12" 1 120 720.00 Standard 720.00
[]__ L2 (Project Database) 8 Recept Lab 249 <lnd=f... 20 LAB49 2 gt 1 120 720,00 Standard 720.00
[]__ <Unassigned: (Project Data 9 Recept Lab 249 <Und=f... 20 LAB49 2 57-2" 1 120 720,00 Standard 720.00
|:|" <Unassigned: {Current Drat 10 Recept Lab 249 <Und=f... 20 LaB4e 2 55-10 12" 1 120 720,00 Standard 720,00
11 Recept Lab 249 <Und=f... 20 LAaB4s 2 45-4 172" 1 120 720,00 Standard 720,00
12 Recept Lab 249 <Und=f... 20 LaB49 2 56" 1 120 720,00 Standard 720,00
13 Recept Lab 249 <Und=f... 20 LaB4s 2 462" 1 120 720,00 Standard 720,00
14 Recept Lab 249 <Und=f... 20 LAB4s 2 34-10 12" 1 1z0 F20.00 Standard F20.00
15 Recept Lab 249 <Und=f... 20 LAB4s 2 24-4 142" 1 120 TE0.00 Standard 20,00
16 Recept Lab 249 <Und=f... 20 LAB49 2 35-5" 1 120 TED.00 Standard F20.00
17 Recept Lab 249 <Und=f... 20 LAB4s 2 25-2" 1 120 TE0.00 Standard Fz0.00
18 Recept Lab 249 <Undsf... 20 LAB49 =2 BE-4" 1 1Z0 TZ0.00 Standard F20.00
19 Recept Rm 234 <Und=f... 20 LAaB49 o 112-3" 1 120 200,00 Standard 900,00
20 Recept Lab 249 <lnd=f... 20 LAB49 2 45'-4" 1 120 720,00 Standard 720.00
21 Recept Rm 235 <Undsf... 20 LAB49 4 99-7 142" 1 120 720,00 Skandard 720.00
22 Recept Lab 249 =lnd=f... 20 LaB49 =2 30-4" 1 120 720,00 Standard 720.00
23 Recept Rm 235 <Und=f... 20 LAB4e 3 93-10 12" 1 120 540,00 Standard 540,00
24 Recept Rm 236 <Und=f... 20 LAB49 3 g9-2" 1 120 540,00 Standard 540,00
25 Recept Rm 237... <Und=f... 20 LaB4s 7 1203 12" 1 120 1260,00 Standard 1260.00
26 <Undgf... 20 LAag4s 0O 0" 1 120 0.00 Standard 0.00
27 Hood <Undsf... 20 LAB49 | 73-a 12" 1 1z0 0.00 Standard 1000,00
28 Hood <Undgf... 20 LAB49 | 6E-2 1/2" 1 120 0.00 Standard 1000,00
‘. I I _'I 29 HUUd‘ <Un|:!af... 20 LAB49 1 54:-4 11‘2:: 1 120 0.00 Staru:!ard‘ 1000,00 LI
ak. I Cancel Apoly Help |
4

The right pane of Circuit Manager provides detailed information about each circuit. The
columns displayed in the right pane vary, depending on what is highlighted in the left pane.
Each column represents a specific circuit property (see the circuit property chart on page 8).
If a panel is highlighted, you only see the “common” columns. If a system type or a circuit
is highlighted, you see the columns applicable to that system type. Circuit Manager enables
you to re-sort circuits by simply clicking a column header. Clicking the column header again
reverses the sort for that column.

The data that is shown in the right pane varies depending on whether or not the panel and
circuit highlighted are in the current drawing or the project database. If the circuit is defined
in the current drawing, then data such as the Number of devices on the circuit, the circuit
length, total load and estimated load are shown. Circuits are not shown from drawings being
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xref'd into the current drawing unless that drawing is specified as the project database. If
the circuit is defined in the project database or is part of an external reference drawing,
then the data values are listed as 0. However, these values are extracted and displayed
when generating panel schedules.

Circuit Manager also enables you to use standard Windows® selection methods to select
multiple circuits in the right pane. Holding down the Ctrl key while clicking enables you to
select more than one circuit when they are not next to one another. Holding down the Shift
key while clicking enables you to select all the circuits between your first and second
selections. Circuits can be moved from panel to panel in a number of ways, such as cut-
and-paste methods, drag-and-drop, and modifying the panel property of the circuit. Entire
system types cannot be moved from one panel to another (all circuits within the system
type can be moved, but the system type itself cannot). You can use the Delete key to delete
circuits. If the circuits have devices connected to them, you are warned before the circuits
are deleted.

You can create circuits one at a time with the Create New Circuit button, or in groups using
the Create Multiple Circuits button. Using the Create Multiple Circuits button, you can
specify the system type, system, number of poles, voltage, and so forth, and create more
than one circuit at a time.

Tip: The Circuit Manager monitors the circuits that you create and tries to match the values
for the next circuit you create. If you create a circuit and then set its voltage to 480 and
number of poles to 3, the next circuit you create will have those values by default.

Tip: When creating multiple circuits, the circuits are created in the following order: first 3
pole circuits, then 2 pole circuits and finally single pole circuits. If you want the 2 or 3 pole
circuits in the middle or at the end of the panel, you should create the circuits in the order
in which you want them in the panel. For example, create 20 single pole circuits and then
create your 2 or 3 pole circuits.

Show Circuited Devices

The Show Circuited Devices button in Circuit Manager is useful for locating devices in the
drawing. Often, changes need to be made to a circuit, but a specific property cannot be
changed because the circuit has a device connected to it. It may be hard to find the device
connected to that circuit. The Show Circuited Devices button highlights the devices
connected to the selected circuit in the drawing, zooms in on the portion of the drawing
containing those devices and includes the devices in the AutoCAD® previous selection set.
After showing the devices and exiting Circuit Manager, you can use the Device Modify
command, using the AutoCAD Previous selection set, and then modify the device’s circuit or
load.

Tip: This command is also available as a stand alone command by typing “showcircuits” at
the command line or by right clicking on a device or wire and selecting the Show Circuited
Objects command on the shortcut menu.

Tip: Show Circuited Devices sets the previous selection set to all the devices highlighted
during the Showcircuits command. If the command highlights devices for more than one
circuit, then devices from all circuits are selected. If you select a panel, then the devices
from each circuit in turn will be highlighted.
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Circuit Info

The Circuit Info command has been enhanced to handle the new circuit objects. Depending
on what you select, the results of running this command may be different. If you select a
device with circuit info, you get information

about a” the Circuits on a” the connectors
on that device. (The connector system types | Cicuthumber  [24:25:26:27
need not match. If voltage and load don’t Cicul Vohage:  [120v: 120V 1200 120V

exist for the Circuit type’ then N/A |S Shown Circuit Load: |144DVA.1'12.DA;144WA2'12.UA;144UVA/12.U+’5\;144DVA.J'12.UA
in the dialog box.) If you select a wire, then Circut Lengthy  [120-2- 10147 82-01/2: 631"

you get information on all the circuits that
are part of the graph that the wire is
attached to.

Circuit Report

The Circuit Report command uses the same selection logic as Circuit Info. This command is
available by typing “circuitreport” at the command line or by right clicking on a device or

wire and selecting the Circuit Report
command on the shortcut menu. If you .

. . . Fa... | Numbet| Yoltage N]| Load [\u"A]| Load [A]| Length| Device Count :I
select a device, you get information about PP2 3 120 140 120 18141178 Py
all connectors on that device. If you selecta |42 | DT /S AT i

i i i Tell & MAa M Mda  138-813/18" 1
wire, you get information about all the LA brie S .
circuits that the wire includes. If you want PP1 57 480 13000 271 21949018 4

Tell B MAa M Mia 118-2 3/8" 14
to generate a report for all or a large S 150 A0O0__f.nA00L0AE N |_;|—|
selection of devices in a drawing, use the
command line version of the command and

then build your selection set accordingly.
The command will filter our items that are not devices or wires.

The primary difference in the Circuit Info selection method and the Circuit Report selection
method is that Circuit Report enables you to select more than one object on which to
operate. A second important difference is that Circuit Report enables you to copy the data
shown to the Windows® clipboard. After this data has been copied to the clipboard, you can
paste it into standard Microsoft® Office applications, such as Excel or Word.

Devices

Devices include electrical connectors and [igAdd Devices ]
are the primary graphical object used in [ Devi - Liting Properi

electrical drawings. There are also _ Haect = = ?‘t e e
additional 3D blocks for many of the devices Epeigers; L CT—
making them useful for interior elevations Fizcessed o: S
and/or interference detection with other N 4 o 4 ) B

Autodesk Building Systems objects like T S ———]
ducts and pipes. Connectors have be T I
enhanced and have changed how the Butd Recessed  Type 5 Comecter |

system that the device is placed on works. | o ipe_Posert oy

In previous releases, the wiring used to - = D L
connect the device had to be on the same Spare Cicut Unassignech
system as the device itself. Because e o ] i
layering is controlled by the system, the N

device had to be on the same layer as the e

wiring, contrary to the usual practice of [ Dok

putting devices and wiring on different st]za]=| 2

www.autodesk.com 11



&

Autodesk Building Systems White Paper

layers. In this release the system of the device itself has nothing to do with its connection
within the electrical system. The device can be on any system, and the connector on the
device can be on the system needed to make the connection.

Tip: Devices can now read the elevation of object snaps. This means that if you are laying
out lighting fixtures and using the node object snap on a reflected ceiling, the height of the
fixture is automatically set to the height of the ceiling. If you snap to something at an
elevation of O, then the elevation is set to whatever elevation is preset in the Device Add
dialog. This enables you to easily snap to various ceiling heights.

Tip: Devices and device categories can be preselected when accessing the Add Devices
dialog box via a command tool. Autodesk Building Systems includes tools that filter down to
various categories in the Electrical Palette. However, you can also filter down to an
individual device by entering code similar to that shown below in a command tool on a tool
palette.

Example: To create a “one button” device insertion for a duplex receptacle, you can
enter the following code.

(command “_AecbDeviceAdd” “_LI” “Receptacles” “_ST” “Duplex Receptacle™)

“Receptacles” is the name of the device library and “Duplex Receptacle” is the name of
the device style in that library. The following properties can be specified during
placement:

[SYstem/Elevation/Llbrary/STyle/Justification/ld/Panel/Connectors/Wire/Tag/Match]

The order of the settings is not important. However, the syntax must include the
capitalized property in quotes followed by the desired value in quotes.

Device Styles

The number and type of the electrical b
connectors on a device are specified in General | Design Fules | Views  Connestors | Classiications | Display Propeties |
the Device Style Properties dialog box. Propety Name T alue [ Prevert Ovende | =
On the Connectors tab, connectors can s °°B'e':;:;;°‘n ST
be modified or added to the device System Type Power & Lighting
definition. The connectors on devices comecion Pon® e
do not have to be of the same system Cannestion Paint 2 o
. Murnber OF Pal 1 Y

type. Devices can support many P C i
different connectors with different foad GV o

R Dernand Factar <Undefined: Mo
system types. Multiple connectors can & Connector 2
be defined on the same device. pescipren Night Lamp_

i ) wetem Type Puower & Lighting
Common items that require more than Conmection Peinl % N
one connector type are transfer conmecton For ¢ I |
switches, starters, control panels, and Humber O Poles 1 a3
. . ‘oltage 277y Mo d|

so forth. These types of items include

. By 2 5 R N
bOth pOWGI’ connections as We” as |=-||EI Add Center Points from Yiew Blocks in Top Yiew I
data or communications connections. ﬁ' x| RS- [ e |
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. Connector Power & General | Other
selected for the connector, some additional Pro e
. . . . perty Lighting
functionality is introduced that is not available —
with the other system types. You can “lock,” Description | - ° °
or prevent the override of, certain properties System? . . .
of the connector. By using this, you ensure Number of .
that every instance of a specific type of device Polest?
has the same properties. Light fixture type A, Voltage? .
for example, can be configured to always have —
the same voltage, load, demand factor, and Circuit ° ° °
number of poles. These values can also be Load* .
preset in the device style without being Demand .
locked. Anytime a value is set in the style that | Factor*
value is automatically set in the Device Add L ]
dialog box when the device is selected. Indlcatets a lockable (prevent override)
property
Tip: Presets can be used in the external 2Indicates a property that is locked when
content files where the device definitions are connected

stored for insertion into the drawing. This
presets the values in the Device Add dialog
box if there are no devices of that type already in the drawing.

Tip: Any style definition in the current drawing will override the style definition in the
external content. The only way to override the style definition in the current drawing is to
copy the styles in Style Manager and use the Overwrite Existing option.

Tip: Only the circuit assigned to the first connector is shown when tagging a device with a
circuit number tag.

Voltage Definitions and Connector Filtering

Connector filtering, for Power & Lighting system type connectors, depends on the values
specified on the Voltage Definitions tab in the Electrical Preferences dialog box. The
connector properties for Power & Lighting are dependent on the values specified here.

Number of Poles

The values for number of poles in the Connector Properties is a static list and is the same as
the values in Voltage Definitions. You cannot create or delete number of poles values. The
values available on the Number of Poles Connector drop-down list are always <ByCircuit>,
1, 2, and 3. If you select <ByCircuit>, all the circuits, regardless of the number of poles
setting for the circuit, are shown (assuming that they meet other criteria). No filtering is
done based on the number of poles of a circuit when the connector property is set to
<ByCircuit>. The number of poles on a connector can be set even if a drawing has no
voltage definitions.

Voltage

On the Voltage drop-down list, you can select from a list or simply enter a value in the box.
If <ByCircuit> is selected in Number of Poles, then all the voltage definitions in the drawing
are included in the drop-down list. If a specific Number of Poles setting is selected, the
values in the Voltage drop-down list are limited to the voltage definitions specified for that
Number of Poles setting in the Electrical Preferences dialog box. With Voltage Definitions of
208, 240, and 480, and a Number of Poles setting of 2, the voltages in the Voltage drop-
down list would be <ByCircuit> (always available), 208, 240, and 480. Any text typed into
the Voltage drop-down list resolves to <ByCircuit>. No filtering is done based on the
voltage definition of a circuit when the connector property is set to <ByCircuit>.
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Panel

Panel is not truly a connector property. The Panel drop-down list is, however, a filter. The
values available in the Panel drop-down list (in the Device Add, Device Modify, and Device
Properties dialog box) are <Unassigned>, <All>, and any panel in the drawing or project
database. <Unassigned> shows only the circuits that are not assigned to any panel. <All>
shows all the circuits in the drawing, regardless of what panel they are on. Any panel name
shows circuits that are currently connected to that panel. If devicemodify or
deviceproperties is run on an existing device that has a circuit specified, the panel on which
that circuit resides is automatically set in the drop-down list. However, if no circuit is
specified the last value selected in Panel is the default.

Tip: On devices that contain multiple connectors, the panel drop-down list will display the
panel assigned to connector 1. Additional connectors can be assigned to the same panel or
to a different panel.

Example: On an emergency light, you can set connector 1 to panel LP1, circuit 1 and
connector 2 to panel EM1 circuit 8. Remember that the panel drop-down list just filters
the circuit numbers available based on the number of poles and voltage and therefore
won'’t always match the panel of the selected circuit.
Wiring
Wiring functionality is similar to that |[FVRITE 7]
in previous releases, with several Syctem g i =
improvements to allow it to work Syl [T~ Pele 50C 204 THHN =l
with the new circuit object. You can Elevation: | | X wiedCreuts [
now use wiring to apply circuit Seament: |4 =] wielengt —
values to devices that are currently st [Righ =] Height [ | TorslLoad fo
set to <Unassigned>. Wiring cannot
reset the circuit value of a device t&|ﬂ' :s*.|-ﬂ| ? Wewfin | [ Oese |
that has any setting other than
<Unassigned>. Any connector that has a circuit property other than <Unassigned>
becomes one of the wired circuits for the wiring run. Wiring can use the number of circuits
connected to the graph, any group of objects connected by wires, to determine the number
of home run arrows shown by the home run (assuming that home runs show). The circuit
name property of wires has also been enhanced to include all the circuits listed in the wired
circuits value. You cannot revise a wired circuit directly after the circuit has been placed in
the drawing. Once the wiring has been placed in the drawing, the only way to modify the
wired circuits property is by modifying the devices to which the wiring is connected.

Shaow Circuitz from Panel H1 =

Circvit: I 2 - I

Tip: When drawing wiring the building systems object snaps work better if you turn off the
ecur (electrical curve) object snap and leave on the econ (electrical connector) object snap.
Turn off all the AutoCAD object snaps as well, to avoid interferences with the econ object
snaps.

Filtering

Wiring is filtered in a way that is similar to the filtering in the connector properties lists. The
system set in the Wire Add dialog box filters the circuits available in the Circuit drop-down
list. The wiring system and the system on the circuit must be in the same system group for
the circuits to be available in the Wire Add dialog box (or the circuit can have a system of
<Undefined>). The Add Wire dialog box does not filter based on number of poles or voltage.
However, when you attempt to make a connection between wiring and devices (actually, a
connection between circuits and connectors), the Number of Poles and Voltage settings are
checked by the Add Wire dialog box before the connection is allowed.
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AutoCAD

N

If the connection does not meet the
connection rules, a message box
explains the reason for the failure. In
addition to number of poles and
voltage, the Add Wire dialog box also
verifies that the system type of the
connector matches the system

type of the circuit. If the system
types don’'t match, the connection

is refused.

Yaltage Mis-Match
Cannot connect to thiz device. The voltage value [120) for this device iz out of range for circuit 25.

AutoCAD B

N

Mumber of poles mizmatch
Cannot connect to this device. The number of poles for the curent circuit iz 2 and this device requires a 1 pole circuit.

Multicircuit Home Runs

Multicircuit home runs are circuits
whose wiring is combined into a single
conduit for the connection back at the

[E]wire style Properties - Standard x|

General I Specifications  Annotation | Display F‘roperliesl

r Tick Marks

panelboard. The wiring can be

i A Symbak Size: Angle: Diigtance:
combined in a number of ways. Gorictor [ BLie 5 = [Em
Sometimes the different circuits are Ned [ e o] [ @ fizz2"
allowed to share common conductors o _ _ [oraz®
round: |—Lire [ EEE [135.00
(the neutral and ground). At other
times Separate grounds and neutrals ™ Display on wirs segment Distance between same kind of ticks: IT

¥ Display on home run

are required to be run for each circuit.
When this type of wiring is used, the
home run includes an arrow for each
circuit used in the wiring run, and the

r~Home Run Ao

Symbol: IE Clozed filed j

v Display one arow for each circuit

Size: [3/32°
I

home run tag shows the panel and r Comssiigs E

each of the circuits in the wiring run. 1t L4 & Break/Mvetop Wit [3/32
Home run arrow appearance is defined 1% [fa | eesvovetppion: [
in Wire Styles. If no home run arrow is :

specified (for the custom and standard _CZT:,ETT T 5| s [T

wire styles in the template) you will

not see any home run arrows on the @] N o

home run, regardless of how many
circuits are included in the wiring run.

Wire annotation is now more customizable than ever. You have control over type display
(lines, symbols or custom blocks) of wire tick marks, whether or not tick marks should be
placed on wire segments, home runs or both and whether or not you want to include a
separate arrow head for each circuit in the homerun.

The figure shows wiring for three floor
receptacles connected to three separate
circuits, with a shared neutral and ground.
The receptacles are on panel L2A, circuits
16, 17, and 18.

Tip: Electrical connectors work partially through xrefs. The econ Building Systems object
snap can be found through an xref, but since there is no actual connection through the xref,
the connector properties are not transferred to the wire, and no check for a connection is
made.
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L:F' Tip: Multicircuit homeruns can only be shown on devices if wiring is used to connect the
various devices on each circuit to the device with the homerun. If the wiring is deleted after
the creation of the homerun, the homerun will default back to a single circuit homerun. The
wiring could be placed on a non-plotting layer if the wiring is not desired in the construction
drawings.

Multipole Circuits

The appearance of a multicircuit (multiple 1

pole circuits) home run is similar to that of

a home run for a multipole (2 or 3 pole)

circuit. The primary difference in a

multicircuit home run and a single home run

for a multipole circuit is the number of Multipole Circuit Home Run
home run arrows on the home run. A

multicircuit homerun including 3 circuits

would have 3 arrows whereas a 3 pole

homerun would have 1 arrow.

Panels

Panels are similar to devices but do not have connectors. Panels are the only type of object
to which a circuit can belong. The Panel Add dialog box now includes a couple of new items
having to do with the circuit object. One

) . ) . Dcilcuil Settings
is a check box for adding circuits as I

panels are added, and the other is a o T E

command button that opens the Circuit S s Type T 3

Settings dialog box. The Circuit Settings
dialog box enables you to specify the

System: 277 Pawer Wiing

values for any circuits that are created e B i ]
When the panel IS Inserted |nt0 the Mumber of 3-pole circuits: Yaltage: 480 i
d rawi ng . Mumber of 2-pole circuits: Yoltage: 480 -

I

Mumber of 1-pole circuits: Yoltage: 277 =

Note: The panel has to be inserted
before the circuits are created for that RemandFecte: T =
panel. Much like devices, the system of
the panel does not have to match the
system of the circuits on the panel.

4

QK | Cancel | Help |

Tip: Panels are set up as branch lighting and appliance panelboards, but their use is not
limited to that. You can also use panels as switchboards and switchgear, which allow circuits
for major feeders.

@

C‘_j:;a Tip: Larger panels could be created quickly by using the model blocks from the switchboard
and switchgear MvParts.

Single Phase/Three Phase

Panels can be specified as single phase or three phase. If a panel is specified as being single
phase, three-phase circuits cannot be created on that panel. Two-pole circuits are single
phase, so it is possible to create a two-pole circuit on a single-phase panel.

Lf? Tip: There is no logic to keep a three-phase circuit from being on a panel, just logic to keep
it from being created there.
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Panel Schedules

Panel schedules in Autodesk

T Electrical FPZ Schedule
BUIIdIng S-yStemS are . Yg;ﬁﬁ/op:ﬁijIRE :al;g. SIZE & TVWPE :AQIDNMSII:ZEE& TYPE $i\;€f€ :\27;1(555 XFEHDJRFRDM MNOTES

Created Wlth a VBA rOUtIne. CIRGUT | TRIF NG, AREM SERVED FHASE LUAD WA AREA SERVED ND. TRIF | CIRGLIT TONN, LOAR | DEMSND EST. LOAD,
The panel SCheduIe has NO. | AWPS | POLES & B G POLES | AMFS | MO Yh | aMPS |FRTOR| we | amPs
i N ot w2 | 0 | s | 2 | [ Twas TwmTim s
been updated to use the 3 0 1 RECEFT — WORK 10X 1440 1440 120 100% 1440 12.0
neW CirCUIt ObjeCt bUt haS 5 a0 1 RECEPT — WORK 10Z e 1080 L . S = :;;g ‘;: :2: :;ﬁ ‘::
aISO been mOdified to use 7 20 1 RECEFT — WORK 104 1080L S sl : S : :g:g :2 :ﬁ: :xz :g
attribUtes rather than teXt 1 20 1 RECEFT — OFFICE WEST = 1280 S : = = :;:Z :22 :x: :::; :52
in the bIOCkS' The SChedUIe 1 20 1 RECEPT — WORK 104 = 1440 s : S S ::g :Zz :z: ;ZZ :g
supports three-phase loads RN o 3 T e D B R T ik s 0L AN
(and circuits). Autodesk®™ | e | L S R e
ArChIteCtu ral DeSktOp 17 20 1 RECEPT — WORK 118 L 1260 =L : = = :;:g :;2 :g: ;ig :2
schedules do not allow the T R B e ) A e T Ten e
H H 1820 REGEPT — WORK 102 1 20 i 1620 135 50% ain 8.4
formattlng Optlons needEd 2 20 1 REGEPT — EAST OFFICES 1440 1440 12.0 50% T2 8.4
to Create a traditional 23 20 1 RECEFT — EAST GFFICES S 10BD il L : = = :g:g :g :g: Zg :Z
electrical panel schedule. o B = g M AT N e e e e M N EE R R BT
There are Vlrtua”y no tWO 7 0 1 RECEPT — WORK 10Z b 1440 S : 2 = ::g :;z :2: :;2 :g
firms that use the Same = = : 500 - RECEPTACLES — CORE 1 20 28 9:0 ;: IUD?DZ 920 ;:
panel schedule. All are =1 5 : T e Ter e s
slightly (or vastly) different. =11 o EEnEnlEsr- - aann
That is the reason that the o R —— o e e B e v o BT R B
- - - a 1 20 26 [ o, 0.0 =] 0.0
panel schedule is written in N T g O N T )
IT3 a 1 20 24 o an ot <} Bk
VBA rather than a “hard- R 5 2 oo oo [ o | oz
. . . 9 1 20 A o a0 | oo a 0.0
wired” C routine. Panels IRET T 0 ] ) ] e I
Schedules haVe aISO been CONNECTED LO®D | 13320 | 13320 95040 - 36180 : 2 = 551DEE 3:-105 ED:{ 2420(] ngﬁ

enhanced to read the values IosbJcaeoon ConnesTen o eoll [Esmu

from the existing panel D0

Schedule block rather than Recept — Above 1{0kMA 23780 0% 118EQ

TOTAL

erasing and re-creating the
block every time. When the panel schedule routine is started, the “non-model” items
(volts/phase/wire, panel size and type, main size and type, cabinet, etc) are read from the
existing panel schedule and the Panel Schedule dialog box is repopulated with those values.
Additional calculation blocks have been added at the bottom and to the right of the actual
schedule. These are separate blocks that can be erased or turned off without affecting the
panel schedule itself.

Panel schedules have been updated to read circuit data from xref'd drawings. Circuit loads
are totaled from each drawing yielding the correct loads for a circuit even if a circuit is split
amongst several drawings.

Tip: Panel schedules can be created from externally referenced drawings. To create a sheet
of panel schedules for your project, simply xref each lighting or power sheet into the panel
schedule drawing. The VBA program will read the data from each drawing, combining device
loads from devices on different sheets but the same circuits.

Tip: Don’t erase the existing panel schedule before updating it. The routine uses the values
in the panel schedule block to repopulate the header information and matches the scale and
location of the existing schedule.

Tip: To create main distribution panel schedules, place a temporary placeholder device next
to each branch panel schedule assigning the total calculated load from the branch panel and
the required circuit numbers from the main panel to that device. The distribution panel can

be built from these temporary devices. Before updating the distribution panel, be certain to
update each branch panel and verify that the loads match.
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Excel Schedules

The panel schedules in Microsoft® Excel are also created with a VBA routine. You can
customize this schedule by simply moving the cells in the template. All of the “base” cells
are named. When any of these cells are moved, the VBA routine simply copies them “down”
the sheet in the current horizontal location.

Panel Schedule - PP2
YOLTSIPHASEIYIRE: PAMNEL TYPE & SIZE: MAIN TYPE & SIZE: CABINET: MIN 5CC: FED FROM:

CIRC U AREA SERYED TRIF NO. PHASE LOAD YA NO. TRIF AREA SERYED CIRCLUIT] CONNECTED LOAN DEHAHj ESTIMATED LOAD
NO. AMPE | POLES A B C POLES | AMPS HO. YA AMPE [FACTOR| YA AMPE
1 RECEP - FOYER 20 1 1260 1260 10.5 100% 1260 10.5

1440 1 20 RECEFT - wORK 102 2 1440 12.0 1003 1440 12.0
3 RECEFT - wORK 102 20 1 1440 1440 12.0 1003 1440 12.0
1440 1 20 RECEFT - wORK 102 4 1440 12.0 1002 1440 12.0
5 RECEFT - WORK 102 20 1 1080 1050 2.0 100% 1050 3.0
1080 1 20 RECEPFT - MECH 107 1] 1050 2.0 100% 1050 3.0
T RECEPT - WORK 104 20 1 1080 1080 3.0 100% 1080 3.0
1440 1 20 RECEPT - OFFICE WEST 8 1440 12.0 100% 1440 12.0
a RECEPT - OFFICE WEST 20 1 12600 1260 10.5 100% 1260 10.5
1440 1 20 RECEPT - WORK 104 10 1440 12.0 50% 20 6.0
i RECEPT - WORK 104 20 1 1440 1440 12.0 50% 720 6.0
1440 1 20 RECEFT - wORK 104 12 1440 12.0 0% 20 6.0
13 RECEFT - wORK 104 20 1 1440 1440 12.0 50% 20 6.0
1050 1 20 RECEFT - WORK 104 14 1050 2.0 50% 540 4.5
15 RECEFT - WORK 118 20 1 1440 1440 12.0 50% 20 6.0
1440 1 20 RECEPT - WORK 118 16 1440 12.0 50% 120 6.0
LI RECEPT - wORK 118 20 1 1260 1260 10.5 50X 630 5.3
T20 1 20 RBRECEPFT - CORE 18 120 &0 50% 360 3.0
13 RECEPT - CONFERENCE 20 1 1080 1080 5.0 50% 540 4.5
1620 1 20 RECEPT - WORK 102 20 1620 13.5 50% &10 6.8
21 RECEPT - EAST OFFICES 20 1 1440 1440 12.0 0% 20 6.0
1050 1 20 RECEPT - EAST OFFICES 22 1050 2.0 50% 540 4.5
23 RECEPT - EAST OFFICES 20 1 1080 1050 2.0 50% 540 4.5
1440 1 20 RECEFT - WORK 102 24 1440 12.0 50% 20 6.0
a5 RECEPT - WORK 102 20 1 1440 1440 12.0 50% 120 6.0
1440 1 20 BECEPFT - WORK 102 26 1440 12.0 50X 120 6.0
ar RECEPT - WwORK 102 20 1 1440 1440 12.0 50% 120 6.0
S00 1 20 RECEPTACLES - CORE 28 500 7.5 100% 300 15
23 20 1 1] [1] [ K] 0x [1] 0.0
o 1 20 30 1] 0.0 03X 1] 0.0
H 20 1 1] 1] 0.0 0x 1] 0.0
1] 1 20 32 1] 0.0 0x 1] 0.0
33 20 1 o 1] 0.0 ox 1] 0.0
o 1 20 34 1] 0.0 0x 1] 0.0
35 20 1 1] 1] 0.0 0x 1] 0.0
1] 1 20 36 1] 0.0 0x 1] 0.0
3T 20 1 1] 1] 0.0 0x 1] 0.0
[1] 1 20 38 [1] [ K] 0x [1] 0.0
F3 20 1 o 1] 0.0 03X 1] 0.0
o 1 20 40 1] 0.0 0x 1] 0.0
a1 20 1 1] 1] 0.0 0x 1] 0.0
1] 1 20 a2 1] 0.0 0x 1] 0.0
13320 13320 3540 36180 301.5 BT 24300 2025
DEMAND FACTOR DEF3. | CON. PDEMAN| E3T.
LOAD [FACTO!
Becept - 1=t 10EYA 11520 100% 1520
Recegt - Above 10kYA 23760 50% 11880
Standard S00 100% 200
TOTAL 36180 67T 24300

& Tip: Only use the Excel form of the panel schedule if the desired end result is an Excel
sheet. If the Excel sheet is going to be inserted back into AutoCAD, then use the version of
the panel schedule program that is available directly inside of Autodesk Building Systems.

[:-f;: Tip: The default location for the Excel template is C:\Documents and Settings\All
Users\Application Data\Autodesk\Autodesk Building Systems\R16.0\enu\Aecb Content
4\Electrical\Panels\Branch Circuit Panel Schedule.xIt.
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