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Plant 3D: Overcoming the Challenges for Bringing in
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Learning Objectives
¢ Explain the benefits and drawbacks to using AutoCAD Plant 3D’s equipment
o Discover how to use AutoCAD’s 3D solids or import models as Plant 3D equipment
o Create AutoCAD Plant 3D equipment from Inventor BIM Content
e Harness the power of AutoCAD’s external references (Xref) with Plant 3D
equipment
Description

Go beyond the standard ‘globular’ shapes for equipment in Plant 3D and harness the alternative
options to convey your piping design more accurately. We will work on understanding the ins-
and-outs with using standard equipment, but also get in-depth with options of creating more
complex 3D solids or bring in designs from outside sources. Finally, for equipment
configurations that constantly change during the design of the project, use the power of
AutoCAD’s external references (Xref) to keep your designs up to date with the latest changes to
the equipment.

Speaker

Jason Dillbeck
I am an Implementation Consultant at D3 Technologies and have been working with AutoCAD
professionally since 1989, staring as a drafter for architects & engineers, and over 12 years with
an Autodesk partner. | have worked in all aspects of construction services with many AutoCAD
vertical products including AutoCAD’s Plant 3D, Advance Steel, :
Architecture, & MEP, along with the Revit and Navisworks
products. | have helped numerous customers set up and
customize AutoCAD P&ID/Plant 3D, Advance Steel, and other
products listed above.
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Objective #1: Explain the benefits and drawbacks to using AutoCAD Plant
3D’s parametric equipment

Our first objective will show us how to use Plant 3D’s ‘Create Equipment’ dialog to help us
create parametrically driven equipment. We can add components like platforms, skirts, etc. to
add more detail. And finally, we will save our creation as a template to reuse over and over.

Dialog driven parametric equipment
To create equipment in a drawing, we can use the Create Equipment tool, in the
Equipment Panel on the Home ribbon, which will open the Create Equipment dialog box.

This will allow us to choose from an equipment type list.

Project . Data
Manager Manager Pipe

Project Part Insertion

A Create Equipment

Equipment
Shapes Genesal
llipsoidal Head Long Description (Size
2 Cylinder Tag
Platform 1 Elevation
3 2:1 Ellipsoidal Head

ryer
Filter

Furnace

Breech Lock Heat Exchanger

Plate Frame Heat Exchanger

LEGT

T

Create Cancel

8 Templates

CREATE EQUIPMENT DIALOG (SELECT EQUIPMENT TYPE)
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Building our equipment

To build an equipment model, we use the Add Shape or Add Trim buttons to add basic
shapes in sequential order. Depending on the choice of horizontal or vertical equipment,
the shapes added will build the model from top to bottom or left to right, respectively.

With shapes or trim items added to the equipment builder, their dimensions can be set in
the panel to the right by highlighting each shape and entering its values. Fields with a
lighting bolt indicate that they are linked to the corresponding dimension of any adjacent
shapes.

A Create Equipment x

Vessel - Vertical Vessel Equipment
Shapes Genemal
12:1 Ellipscidal Head
2 Cylinder Tag TK-?
Platform 1
3 2:1 Ellipscidal Head

Elevation ]

Dimensions
Platform 63
Platform Shape Circular -
Railing Setup

Support Count

Support Setup

A

Al

W
Ladder
Create Ladder Tes

Align to Platform Right

B Templates Create Cancel

CREATE EQUIPMENT DIALOG (ADD SHAPES/TRIM AND ADJUST DIMENSIONS)
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Add AutoCAD objects to our equipment

To further customize your equipment model, we will use the Attach Equipment command
to add additional detail. This command will allow us to add any AutoCAD object to our
equipment model. Tip: Add more detail to any part of the model or add clearance areas
with transparent 3D objects. Great for clash detection software like Navisworks Manage.

Project Part Insertion

Save Equipment Templates
To use this equipment design in the future, we will use the ‘Save current settings as a
template...” option in the right mouse click menu after selecting the equipment.

UTIULK CUNTIELLEY FarLs

Aszign Tag...

Add Mozzle...

Medify Equipment...

Save Selected Equiprnent as Template...
Clipboard *

lenlate b3

SAVE SELECTED EQUIPMENT AS TEMPLATE...

We can access these saved templates when creating new equipment later in the lower
left corner of the Create Equipment dialog.

B3 Templates

Load Templates

Acme ABC-123 with skirt
Acrme ABC-123

s as template...

CREATE EQUIPMENT DIALOG — TEMPLATES

Drawbacks to AutoCAD Plant 3D’s parametric equipment
o Complex and detailed equipment with multiple surfaces within a large project
could cause a burden on AutoCAD and your system. This might result in
performance issues. So our equipment will be ‘globular’ in general when using
the standard parametric equipment within AutoCAD Plant 3D.
We can add more detail as needed with the Attach Equipment command.
¢ If your model has already been created within another software package, this

method causes us to recreate the same equipment and revisions are on us to
make.
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Objective #2: Discover how to use AutoCAD’s 3D solids or imported
models as AutoCAD Plant 3D equipment.

Our second objective is to discover how to use AutoCAD’s 3D solids or any imported models as
AutoCAD Plant 3D equipment. We can make exact models or convert models directly from our
vendors. We will then need to designate where piping connections will be on this new
equipment.

Convert equipment directly from vendors or other outside sources

There are a great many software products out there to create detailed models of our
piping equipment. With the Import command within AutoCAD, we can bring in files from
a varity of other software products.

Inventaor (*ipt;" iam) £

30 Studio (*.3ds)

ALCIS (" zat)

CATIA V4 (" model;” session;” exp;” divi)
CATIA VS (" CATPart;” CATProduct)

IGES i'.iﬂs;'.iiesi

JT ()

Metafile (. wmf)

MicroStation DGM (*.dan)

WX ([ prt)

Parasolid Binary (" x_b)
Parasolid Text ("x_t)

PDF Files {* pdf)
Pro/ENGIMEER (" prt*;".asm")
Pra/EMGIMEER Granite (*.g)
Pro/EMGIMEER Meutral {*.neu”)
Rhina (*.3dm)

SolidWorks (" prt;" sldprt;”.asm;” sldasm)
STEP (" ste;"stp;" step)

All DGM Files (*.%)

All Files (°.7)

IMPORT CAD FILE TYPES

Create equipment directly within Plant 3D as AutoCAD solids

As an alternative to bringing in a model from an outside source, we can model using
AutoCAD solids to convey our equipments complexity. AutoCAD Plant 3D’s 3D Piping
workspace has a ribbon with all the creation and editing tools to build our equipment.

Home Isos  Structure  Analysis =~ Modeling Visualize  Insert

' "[ - Polysolid f 3 '\ﬁ'_ rJ @ Extract Edges ~
—

. Presspull T | B =+ Extrude Faces = M
Box Extrude “ el Smooth ‘i: £ - [[ B 2 -
= = Object ) |=1 L4 ll[ Separate -
Modeling = Mesh o Solid Editing =
MODELING RIBBON TAB
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Alternatively to bringing in a model from an outside source, we can model using
AutoCAD solids to convey our equipments complexity.

3D Solid

Color O ByLayer
Layer 0

Linetype Bylayer

AUTOCAD SoOLIDS EQUIPMENT MODEL

Once created, we can convert our AutoCAD solids equipment model in AutoCAD Plant
3D equipment with the Convert Equipment command.

Project Data

Manager  Manager Pipe

Project Part Insertion ort s ~  Elevation & Routing ~ Slope PipeSupports  Equipment

CONVERT EQUIPMENT ICON
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Designate piping/nozzle connections for Plant 3D’s pipe routing

After converting if our model requires them, we will need to specify the piping
connections points or nozzles locations. Select the new equipment and, within the right-
click menu, choose Add Nozzle...

Repeat PLAMTEQUIPMENTCOMVERT

Recent Input »
Add to Selection ¥
Part Hiding/lsolation ¥

Lock/Unlock Placement

Unlock Connected Parts

Assign Tag...

Add Mozzle...

Medify Equipment...

Save Selected Equipment as Template..,

Tlhimbmard u

EQUIPMENT RIGHT MOUSE CLICK MENU (ADD NOZZLE..)

Nozzle location and piping direction will need to be specified on screen. Then, we will
receive our nozzle property designator which will allow us to set type, size, pressure and
additional important properties necessary for AutoCAD Plant 3D’s pipe connection and
routing of our connecting pipe.

7le, fianged, 4" ND, RF, 300, ASME B16.5
v ®  EquipmentTag: TK-?

N Number 1

Change Type Change Location

= J A ®

Straight Nozzle Bent Nozzle Vent Nozzle Manway

Size: 4" ¥ Unit

End Type: FL ¥ Pressure Class: 3

Select Nozzle

Nozzle, flanged, 4" ND, FF, 300, ASME B16.5

Nazzle, flanged, 4" ND, RF, 300, ASME 8165

Nozzle, flanged, 4° ND, RTJ, 300, ASME B16.5

ADD NOZZLE LOCATION AND PROPERTIES

Drawbacks to converting AutoCAD solids into Plant 3D equipment
¢ Once converted, these newly created AutoCAD Plant 3D equipment items will be
‘static’ models and any changes will require manual model editing or a reinsert of
the vendor’'s model.
e Overly detailed models will slow the product and machine performance down.
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Objective #3: Create AutoCAD Plant 3D equipment from Inventor BIM
Content

Our third objective brings us to Autodesk Inventor and its capability to convert our Inventor
model into Plant 3D using the BIM Content environment. Again, we can make more exact
models of our equipment as well as designate those piping connections but within Inventor if we
like. Additionally, Inventor has a great tool to help us simplify our model called ‘Shrinkwrap’.

Inventor’s BIM Content environment

Once our model has been created within Inventor, we are ready to convert this into
something AutoCAD Plant 3D can use for equipment. First, we’ll need to enter the BIM
Content environment by selecting the ribbon icon.

T g Hppeurenie YW WR JL T T
Tools Manage View  Environments

Analysis H M @ %

BIM Convertto 3D Print  Adc
Ceontent  Weldment

Convert = 30 Print  Mar

Bitvf CONTENT ICON WITHIN ENVIRONMENTS TAB

Next within the BIM Content environment, we will need to streamline our model for use
within the AutoCAD Plant 3D software. Shrinkwrap Substitute command will many
options to simplify our model into an exterior shell version with miniumal faces to
increase performance within AutoCAD.

Shrinkwrap x

Components Festures  Create

Remove Features
. Remove Holes Remove Pockets
Range Mone
Shrinkwrap ] ]

SU h EtItI_ItE Max. Diameter 1) Max. Face Loop

. . % 1,500 in > 10.000 in
Simplify

Remove Fillets Remove Chamfers
None Mane

[£3 ™ ] L2 e o]
Max. Radius Max. Distance
{ 100000 10.000in
Detect Features
Preserve Features
| Preview | | oK ‘ | Cancel ‘

SHRINKWRAP SUBSTITUE ICON AND DIALOG
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Optional: Inventor BIM Content’s pipe connection option

Prior to exporting the model out of Inventor, pipe connections can be assigned in
Inventor to identify the connection points. Once inside AutoCAD Plant 3D, these
imported connection points must be edited to add required nozzle properties needed to
make the appropriate piping connections, such as nozzle end-type, pressure, etc. Click
the Pipe Connector icon and then configure the options in the dialog box, as desired.
This step is optional as all nozzle properties can also be authored within AutoCAD Plant

Pipe Connector p
e Shape
BA orad V]
I'l |'| Size
-1 Diameter MNominal_Diameter .
FII e System Type
p |Other vl
Connector = |
Properties
Mame Value fxD
B Constraints ~
Allow Slope Adjustm... | False [
B Mechanical
Loss Method None
K Coeffident
Pressure Drop
Flow Configuration Preset v
@ [ [T [

e ——vr
PiPE CONNECTOR DIALOG

Export Building Components to .adsk file format
After Shrinkwrapping our model and applying any pipe connections, we are ready to
export to an Autodesk Exchange file format or .ADSK file.

I saveAs X
E B ) Libraries 5 Tank from Invertor v EP [~
E m Content Center Files e | ~ ‘ e [? )

Name Status Date madified Type

Ex Fl-':l'rt B u | | d | n g U Tank.iam (SubstituteLevelofDetail1).adsk (\_’) 10/9/2020 2:24 PM ADSI

Components
Publish
< >
Fiegame: [ Tank iam (SubstiuteLeveiof DetailT).adsk |
Save as type: | Autodesk Exchange Files (":adsk) M
Preview Options... Save Cancel

EXPORT BUILDING COMPONENTS DIALOG
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Convert Inventor equipment into AutoCAD Plant 3D equipment
Now back in AutoCAD Plant 3D, we will use Convert Inventor Equipment command to
import the .ADSK file in as equipment.

os  Structure  Analysis Vodeling  Visualize

# Unassigned - B B A
E r:; e - : d .;:3'

3 - W g i
Project " Data Route . y " Lineto PCFto
Manager  Manager Pipe CS300 ~ da o W Pipe Pipe ©

Project Part Insertion Orth

CONVERT INVENTOR EQUIPMENT ICON

Once an insertion point and rotation has been set, we will choose an equipment type to
define our equipment.

A Convert to Equipment x

Select equipment type:

(=~ Equipment
-- Blower

- Centrifuge

- Columns
Compressor

- Conveyors
Cyclone

- Dryer
Fiter

-- Fumace

- Global Equipment

- Heater

- Heat Exchanger

-+ Mechanical Dnvers

- Mixing Equipment
Mator

- Pump
Scrubber

ipment
Tank
- Vesst

- Misc Equipment

Cancel
CONVERT EQUIPMENT DIALOG

s |

With our Inventor model now converted into an AutoCAD Plant 3D equipment object, we
are able to adjust properties and apply any nozzles if we didn’t do so within Inventor.

Drawbacks to using Inventor’s BIM Content environment for AutoCAD
Plant 3D’s equipment
¢ If we choose not to use the Shrinkwrap Substitute option or do not apply enough
level of detail settings, our detailed equipment model may cause performance
issues once converted into AutoCAD Plant 3D equipment.
e Any revisions to the equipment model within Inventor will require a complete
recreation in the BIM Content environment and a reinsertion within AutoCAD
Plant 3D and all properties that were applied in Plant 3D will have to be
reentered as well.

For additional instruction on exporting Inventor models out to Revit families, please

review course FAB466294: Anybody Can Do It! Easily Build Revit Content in Inventor by
Peter Strycharske.
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Objective #4: Harness the power of AutoCAD’s external references (XREF)
with AutoCAD Plant 3D equipment.

Finally, let us use the power of AutoCAD’s external reference (XREF) to aid in our Plant 3D
equipment. This will help us keep our models up to date while retaining our assigned
properties. No data reentry.

AutoCAD’s external reference (XREF) command

If we are not already familiar, AutoCAD’s external reference command allows us to
combine files and retain a link. This serves two main purposes: it controls the file size
because objects in the referenced drawing do not become part of the host drawing, and
objects modified in the reference file are automatically updated in the host drawing
because the files are linked.

Within AutoCAD Plant 3D, we can use this function to add a referenced file of equipment
to a Plant 3D equipment object that holds the property data. Then as design changes
happen to the referenced equipment model, our AutoCAD Plant 3D project drawings will
reflect those changes to the equipment automatically.

For best results, use the right mouse click ‘Xref into current DWG’ option within the
Project Manager to reference the equipment model drawing to our current drawing.

Search

=B AU 2020 3D Equipment

Plant 30 Drawings

s Equipment
ank AE
Solids :5}_,; Open

Inventor Tar|l
ﬁ Plant 30 Equ

g Xref Tank Add Work History...
LY Xref Tank2
Pipe Specs

5l Related Files Rename Drawing...

Dpen Read-only

Rermove Drawing

Locate Drawing...

Show Xrefs in Use

|E|J Xref into current DWG

RIGHT-CLICK TO XREF INTO CURRENT DWG
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A Attach External Reference x
Name: | azme Tank ABC-123 - Browse...
Preview Scale Path type
[ Specify On-screen
* e :
Rotation
‘ [ Specy Or-screen
Uniform Scale
= e —
Insertion point
[ Specify On-screen
= o
S
©Mtschmert  Ovetay po ]
Locate using Geographic Data
Show Details Cancel Help

DEFINE PREFERENCES FOR ATTACHING THE XREF

Create an AutoCAD object to convert into Plant 3D equipment

With an additional object needed to hold property data, we will create an AutoCAD
object somewhere near or on the referenced model. This can be a small barely
noticeable element or a new detailed component of the equipment model.

SMALL AUTOCAD OBJECT ON THE REFERENCE MODEL
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Convert our AutoCAD obiject into an AutoCAD Plant 3D equipment with the Convert
Equipment command and apply properties for the equipment.

Output  Add-ins

Project Data
Manager Manager Pipe

Project Part Insertion

Designate piping/nozzle connections for Plant 3D’s pipe routing

After converting if our model requires them, we will need to specify the piping
connections points or nozzles locations. Select the new equipment object and, within
the right-click menu, choose Add Nozzle...

Repeat PLANTEQUIPMENTC OMNVERT

Recent Input >
Add to Selection H
Part Hiding/lsolation ¥

Lock/Unlock Placement

Unlock Connected Parts

Assign Tag...

Add Mozzle...

Medify Equipment...

Save Selected Equipment as Template...

Tlhirbhnard 3

EQUIPMENT RIGHT MOUSE CLICK MENU (ADD NOZZLE..)

Nozzle location and piping direction will need to be specified on screen. Then, we will
receive our nozzle property designator which will allow us to set type, size, pressure and
additional important properties necessary for AutoCAD Plant 3D’s pipe connection and
routing of our connecting pipe.

szzle, flanged, 4" ND, RF, 300, ASME B16.5
Nozzle: N-1 v ® EquipmentTag: TK?

Type: N Numbe: 1

Change Type Change Location

= J A »

Straight Nozle  Bent Nozzle Vent Nozzle Manway

Size: 4 v Unit:

End Type: FL ¥ Pressure Class: 3|

elect Nozzle
Nozzle, flanged, 4" ND, FF, 300, ASME B16.5
Nazzle, flanged, 4" ND, RF, 300, ASME B16.5

Nozzle, flanged, 4" ND, RTJ, 300, ASME B16.5

ADD NOZZLE LOCATION AND PROPERTIES
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Attach the reference model to AutoCAD Plant 3D equipment

With the Nozzel locations established, we will use the Attach Equipment command to
add the reference model to our equipment. This command will allow us to add any
AutoCAD objects, even XREFs.

Str ode sert an Output  Add-ins

2

o
Data  Route : 5 Line tc
r Manager Pipe 0 J Y Pipe

Project 0 s eV Pipe Supports

Drawbacks to using AutoCAD’s XREFs with AutoCAD Plant 3D’s equipment
¢ If nozzle locations have changed in a revision to the referenced equipment
model, we will need to use the Detach Equipment command to remove the
referenced model from the Plant 3D equipment. We do this to allow us to
reselect the new nozzle locations.

Home Structure  Analysis  Modeling  Visualize  Insert Output  Add-ins Expre

\ X ¥ Unassigned - % B ~ (R | : - . %
h E o v B e i ,7_,’ r:’ Elevation Tr Y Rise : Run K
Project  Data  Route 7@ "B Y et PCFto ¥ cop = ne Creste
Manager ~ Manager Pipe  CS300 ~ e o W Pipe  Pipe N .

Project Part Insertion Elevation & Routing ~ Slope PipeSupports  Equipment

Once removed, we will adjust the nozzle locations in the Change Location tab
with the special nozzle property designator.

Nozzle, flanged, 3" ND, RF, 300, ASME B16.5
Nozzle: N-1 v B Equipment Tag: TK-?
Change Type Change Location

Nozzle location has been marked.
Change or Remove?

DETATCH EQUIPMENT ICON

A special thanks to Prashant Shekhar for the tank model.
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