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If you build it! You can pipe it in AutoCAD Plant 3D

Quentin Contreras
Autodesk

Learning Objectives

e Learn how to create or use existing solids that can be turned into custom parts to
use in an AutoCAD Plant 3D drawing
Learn how to use PLANTPARTCOVERT to convert blocks and add ports

e Learn how to add the converted custom parts to a catalog, and then add the
converted parts to a spec

e Apply using the custom parts in an AutoCAD Plant 3D drawing, creating an
isometric and ortho drawing to show functionality

Description

In this lab you will go through the process of creating custom parts to use within your AutoCAD
Plant 3D project drawings. This lab will demonstrate the recommended workflow to create
custom parts that can be used in Imperial, Metric and Mixed Metric projects. You will take 3D
solids and convert them to usable AutoCAD Plant 3D parts, then add them in a catalog and
spec and finally use them within an AutoCAD Plant 3D model drawing to create orthographic
and isometric drawings.

Professional 3D Computer Aided Design Specialist with a solid
understanding of process plant design utilizing 3D modeling software and
piping and instrumentation diagrams. Quentin has worked for Autodesk
since 2012 and an expert for AutoCAD, Plant 3D and P&ID. He has
trained/instructed Computer Aided Design in educational/work
environments.
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Creating custom solids

Sometimes there is a need to create custom parts to use in an AutoCAD Plant 3D project that
cannot be found in AutoCAD Plant 3D catalogs or cannot be downloaded from a content pack
from the Autodesk Apps Store. At this point you realized that you will have to create these
custom parts. So, let’s start on the process of creating an example of a custom ball valve to use
in an AutoCAD Plant 3D project.

Creating 3D Shapes

When you go to add a component to a catalog, the catalog editor is looking for a drawing file
that has the blocks you want to add stored inside of it. So, instead of creating a block and using
the WBLOCK command to save it out to an individual file, you will be working with the blocks
stored in a single file.

You can create your 3D shapes using AutoCAD solids or you might acquire 3D solid parts from
another source. For this lab you will be keeping copies of 3D shapes, blocks and
PLANTPARTCONVERT items within one drawing file. To start you will need to save the 3D
shapes as blocks.
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With the 3D shapes you will need to convert them to blocks. Converting the 3D shapes to blocks
will allow you to use PLANTPARTCOVERT. PLANTPARTCOVERT, converts an AutoCAD
block to a piping component by adding ports. When you create the block make sure to
appropriately place the insertion point. For this example, the insertion point has been placed in
the middle center of the valve so that it inserts properly on the pipe. Refer to the Valve List
Excel file for names to use for each block.

Insertion Point

Now that you have converted all the 3D shapes to blocks you can run the
PLANTPARTCONVERT command.
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Type in PLANTPARTCONVERT at the command line and hit enter. Select the block to convert.

¥4 Command :
Command: PLANTPARTCONVERT
B Command :
3.« PLANTPARTCONVERT
Select block to convert:

Choose Add a port:

o Command:
R Select block to convert:
5. = PLANTPARTCONVERT
W Select a port operation [Add Delete

Move eXit) <add>:

Select your port location(s):

= ¥l select block to

%
Select a port operation [Add/Delete/
Rlrove/exit] <add>: A

Specify port location: cen
3. = PLANTPARTCONVERY of
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Select the port direction:

Specify port location and direction [  *

ot
Specify port direction:

A 2.+ PLANTPARTCONVERT
Flip direction Undo Accept] <Accept>:

Select Accept and select Add to place another port on the opposite of the valve.

Select a port cperation [Add Delete

x [Flip direction/Undo/Accept] <Accepts:
A
A 3.« PLANTPARTCONVERT

Move eXit) <add>:

Select Accept once the other port is placed and select exit to complete the command. Repeat
the process for all the remaining valve sizes.

Page 5



/\ AUTODESK.
UNIVERSITY

After running PLANTPARTCONVERT command you will notice that images are created in the
folder with the drawing, along with an xml file that has additional data.

| SS ASME Class 150 Ball Valves.bak

FS S5 ASME Class 150 Ball Valves.dwg

& SS ASME Class 150 Ball Valves.dwg.xml

&) SS ASME Class 150 Ball Valves.dwg_1-5_S5_BV_FLG.png
&) $S ASME Class 150 Ball Valves.dwg_2_SS_BV_FLG.png
&) SS ASME Class 150 Ball Valves.dwg_2-5_SS_BV_FLG.png
&) SS ASME Class 150 Ball Valves.dwg_3_SS_BV_FLG.png
@] SS ASME Class 150 Ball Valves.dwg_4_SS_BV_FLG.png
&) $S ASME Class 150 Ball Valves.dwg_6_SS_BV_FLG.png
@] SS ASME Class 150 Ball Valves.dwg_8_SS_BV_FLG.png
&) $S ASME Class 150 Ball Valves.dwg_10_SS_BV_FLG.png

Adding the component to a catalog

Now you will need to open the Spec Editor and create a new Catalog that will contain the
valves. For this example, you will select File, New and Create Catalog From EXxisting.

A Autodesk AutoCAD Plant 3D Spec Editor 2020
File | Edit Specs Catalogs Tools Help

| New 4 Create Spec...
Open Spec... Create Spec From Existing...
Open Catalog... | Create Catalog From Existing...
Open Recent 2
Convert 4

Since Spec Creator does not give you the option of creating blank Catalog, you will use the
existing ASME Valves Catalog and then name the new catalog, ASME Valves Catalog-AU2019.

A Create Catalog From Existing Cataleg X

Source Catalog name:
CAAUtoCAD Plant 3D 2020 Content\CPak ASMEVASME Valves Catalag.peat [.]
CMAutoCAD Plant 3D 2020 Content\CPak ASMEVASME Valves Catalog.pcat

Mew Catalog name:
C\AutoCAD Plant 3D 2020 Content\CPak ASMEVASME Valves Catalog-AU2019.pcat || . |
Ch\AuteCAD Plant 3D 2020 Content\CPak ASMB\VASME Valves Catalog-AU2019.pcat

‘ Create H Cancel H Help |
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Once the catalog is opened you will want to select the Catalog Editor tab. This will enable you to
see all the items that are contained in the catalog. What you will want to do next is to select all
the components in the Catalog Browser and delete them. This is how you are going to have a
blank catalog to work with. Once all the components have been deleted, we can then begin to
add the valves to this catalog.

With the blank catalog opened select the Catalog Editor tab, click Create New Component.

B> spec zditor B2 Branch Table Editor [l Catalog Editer

stalog: C:\AutoCAD Plant 3D 2020 Content\CPak ASMEVASME Valves Catalog-AU2019.pcat

Editing Piping Component General Properties

Connection Port Properties Piping Component Properties
[ 4l Ports have the same properties Long Description (Family): |Check Valve, Dual Plate, 1

Current Port: Port 1 (S1) = Compatible Standard: ASME B16.10

Nominal Unit: Inch v Manufacturer:

End Type: LUG v Material:
Edit Operator Assignments | |Save to Catalog

&% Delete Component

ﬁ Create New Component 5 Duplicate Component

In the Create New Component window select Custom — AutoCAD DWG Block based graphics.
Set the Component Category to Valves and set the Component to ValveBody. Enter the Short
Description to Ball Valve, set Primary End Type to FL, set Number of Connection Ports to 2, and
set Size From 1 1/2” to 10” Imperial and then click Create.

A Create Mew Component - m} it

Basic Part Family Information

Component Category: E?J Valves “ | Units: ® Imperial ) Metric
Companent: ValveBedy v | Size From: | 11/2" . Tor | 107
Short Description: Ball Valve
Primary End Type: FL -

Graphics

) Plant 3D Parametric Graphics

® Custom - AutoCAD DWG Block based graphics

Mumber of Connection Ports: 2 ¥

(5 IN TNE NeXL step.

iping components click here,

Launch Catalog Builder... Create | | Cancel | | Help
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With the General Properties tab selected, set the End Type to FL, Facing to RF and Pressure
Class to 150. Make sure that both Port 1 and Port 2 have the same properties.

Cennection Port Properties

[ Al Poris have the same properties

Current Port: Port 1 (51)
Nominal Unit: Inch

End Type: FL

Flange Std:

Gasket Std:

Facing: RF
Pressure Class: 150
Schedule:

Now you will need to Enter the properties for the Piping Components Properties. Long
Description (Family) enter SS ASME Class 150 Flanged Std Port Ball Valve. Compatible
Standard enter ASME B16.5. Material enter Stainless Steel. Weight Units select LB. Valve
Alignment enter Inline. Valve Body Type enter Ball. Finally, for Iso Symbol Type enter VALVE
and for the Iso Symbol SKEY enter VBFL.

Piping Component Properties
Long Description (Family):
Compatible Standard:
Manufacturer:

Material:

Material Code:

Short Description:

Design Std:

Design Pressure Factor:
Weight Unit:

Connection Port Count:
Valve Alignment:

Valve Detail:

Valve Body Type:

Flow Dependent:

Offset:

Iso Symbaol Type:

Iso Symbol SKEY:

55 ASME Class 150 Flanged Std Port Ball Valve

ASME B16.5

Stainless Steel

Ball Valve

LB

Inline

Ball
False
False

VALVE

VBFL
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Note: If you are not sure which Iso Symbol SKEY to use, refer to the Autodesk document De-
mystifying AutoCAD Plant 3D Isometrics. In the document there is a partial list of the SKEY
names with matching images. The actual list for SKEY symbols is compiled from the default
IsoSkeyBlockMap.xml and the SKEY symbol blocks are found in the IsoSymbolStyles.dwg of
the project.

Switch to the Sizes tab.

A Autodesk AutoCAD Plant 3D Spec Editor 2020
File Edit Specs Catalogs Tools Help

s EE S EB 4 DD

General Properties | Sizes

o]

Size

During the previous Create New Component process a size range was selected. You will now
need to remove some sizes because valves were not created for all the listed sizes.
Unfortunately, there is not an option to select multiple items to be removed. So, each size will
need to be selected individually. From the list remove sizes 3 12", 4 %", 57, 7" and 9”.

General Properties | Sizes

Size
Size Madel

11/2° k!
2" L,

212 %

x
31/2" b,
41/2" k!
5" L,
6" k!
" L,
g x
g k!
10" x
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Select size 1 ¥2”and then on the left, click the Select Model button.

General Properties | Sizes

Size
Size
112"
7
212"
Duplicate Size 3
4
¥
2"
10"
B

=
[

o
o

LA O 2 3% 0 3 3 4

/

Tip: Use the PLANTPARTCONVERT command to
create a compatible blodk.

Select Model...
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Select the DWG file where you used PLANTPARTCONVERT to create the XML and PNG files.

Then select 1-5_SS BV_FLG from the block definition list:

B " Select Block Definition

All blocks have 2 ports in the
selected DWG file:
1-5 55 BV_FLG |

2_55_BV_FLG
2-5.55_BV_FLG
385 BV FLG
4_55_BV_FLG
6.55_BV_FLG

8 55_BV_FLG
10_55_BV_FLG

0K

Cancel

Help
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Fill in the properties on the right and make sure you are filling in values for each port of the
valve.

Connection Port Properties: Matching Pipe OD=1.91, Flange Thickness= 0.68

Piping Component Properties: Long Description (Size)= SS ASME Class 150 Flanged Std Port
1 1/2" Ball Valve, Weight=9, Length=6.5

General Properties | Sizes Editing Piping Component Sizes
Size Connection Part Properties
Size ey sModel [ All Ports have the same properties
1172 v
. Current Port: Port 1(51) =
2 x®
ER T ) Nominal Dismeter: 15
Duplicate Size ¥ * Matching Pipe OD: 1.91
4 x
& x Wall Thickness:
& ® Engagement Length:
10" ®

Flange Thickness: 06

Piping Component Properties

Long Description (Size): 55 ASME Class 150 Flanged Std Port 1 1/2" Ball Valve
ltem Code:
Elock Name: 1-555_8V_FLG Weight: 9
Replace Model..| Length: I

Repeat the process for the remaining valve sizes. Refer to the chart below for the remaining
property values that will be used for the valves.

Size |Long Description Short Matching |Flange |Weight |[Length
Description |Pipe OD |Thickness

1.5" |SS ASME Class 150 Flanged Std Port 11/2" Ball valve |Ball valve |1.91 0.68 9 6.5

2" SS ASME Class 150 Flanged Std Port 2" Ball Valve Ball valve |2.375 0.75 18 7

2.5" |SS ASME Class 150 Flanged Std Port 2 1/2" Ball Valve |Ball valve ]2.875 0.87 27 7.5

3" 5S ASME Class 150 Flanged Std Port 3" Ball Valve Ball valve |3.5 0.94 34 8

4" SS ASME Class 150 Flanged Std Port 4" Ball Valve Ball valve |4.5 0.94 73 9

6" SS ASME Class 150 Flanged Std Port 6" Ball Valve Ball valve ]6.625 1 117 10.5

8" SS ASME Class 150 Flanged Std Port 8" Ball Valve Ball valve |8.625 1.12 310 18

10" |SS ASME Class 150 Flanged Std Port 10" Ball Valve Ball valve |10.75 1.18 526 21
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Once you have completed entering the property information for the remaining valve size select
the Save to Catalog button.

General Properties | Sizes Editing Piping Component Sizes
Size Connection Port Properties
Soe Model [C] All Parts have the same properties

11/2 o
2 v Current Port: Port 1 (51) =

2y o Nominal Diameter: 10

Duplicate Size || 3 v Matching Pipe OD: 1075

4 04 .

& v Wall Thickness:
8" s Engagement Length:
10" v Flange Thickness: 118

Piping Component Properties

Long Description (Size): SS ASME Class 150 Flanged Std Port 10° Ball Valve
Item Code:
Block Name: 1055_BV_FLG Weight: 526
Replace Model... Length: 21

Show Advanced Editing Table Save to Catalog

Adding the Valve to a Spec

Now that you have created a Catalog and added the valve to the catalog you need to add the
valve to a spec to use it in a Plant 3D drawing.

For this example, you are going to use Create Spec From Existing.

A Autodesk AutoCAD Plant 3D Spec Editor 2020
File | Edit Specs Catalegs Tools Help

| Mew 4 Create Spec..
Open Spec... Create Spec From Existing...
Open Catalog... Create Catalog From Existing...
Open Recent k
Convert 3
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Use the existing CS150 spec as the source spec and you will call the new spec, CS150-AU2019

and then click Create.

A Create Spec From Exisitng Spec *

Source Spec name:
C:\AutoCAD Plant 3D 2020 Content\CPak ASME\CS150.pspx [ ]
ChAutcCAD Plant 3D 2020 Content\CPak ASME\CS150.pspx

MNew Spec name:

CAAutoCAD Plant 3D 2020 Cantent\CPak ASME\CS150-AU2019.pspx [ ]
CA\AUtoCAD Plant 3D 2020 Cantent\CPak ASME\CS150-AU2019.pspx

Spec description:

Description: NEW ASME C5150 spec with custom S5 ASME Ball Valve4

Create Cancel Help

Now that you have a new spec you can add the custom valve to the spec. With the Spec Editor

tab selected, you will need to browse to open the ASME Valves Catalog-AU2019.

E:H Find in Catalog % Layout and Settings

Catalog: | ASME Valves Catalog  ~
ASME Valves Catalog

ASME Pipes and Fittings Catalog
ASME Valves Catalog-AU2019

Schedul] Open Catalog...
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With the catalog opened, select the SS ASME 150 Flanged Std Port Valve and click Add to

Spec.
[']g Edit Parts... ||} Add Notes to Group ﬁ Ell Add to Spec
Cataleg: CMAutoCAD Plant 3D 2020 Content\CPak ASME\S
Commoen filters
Al Size range: Reducing size range: Units:
Part category: From: | ~ All ~ Y| From: | ~ Al ~ |~ Al ~ =
Main end conn... | =™~ T To ~ All -~ ¥ | T ~ All ~ - Reset
Filter Size Range Long Description (Family) Shaort Description
~ A~ ||~ Al “ ||~ Al~
1172 - 10° 55 ASME Class 150 Flanged Std Port Ball Valve Ball Valve

After the valve has been added to the spec, the part use priority must be set.

Spec Sheefle

Long Description Part Use Priority
, Short Pattern, 150 LB, BW, ASME B16.10,
, Short Pattern, 150 LB, RF, ASME B16.10, A
, Venturi, 150 LB, RF, ASME B16.10, ASTM

“lass 150 Flanged 5td Port Ball Valve
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Click the * part use priority warning icon to open the part use priority dialog. You will want to
find all the sizes for the valve and make sure they are placed first. You can select the valve in
the window and use the priority arrows to move the valve to first on the list.

A Part Use Priority X
Part group: Valve
For each part group, arrange default parts in their preferred order
of use.
Assign part use pricrity
Size Conflicts & Spec Part Use Priority &
172" 1 55 ASME Class 150 Flanged Std Port Ball Valve Valve
3/4" 2 Check Valve, Swing, 150 LB, RF, ASME B16.10, ASTM A216 Gr W
1" / 3 Gate Valve, Solid Wedge, 150 LB, FPT, ASME B16.10, ASTM A21 Priority
114" 4 Plug Valve, Full Bore, 150 LB, RF, ASME B16.10, ASTM A216 Gr
112" 5 Globe Valve, 150 LB, RF, ASME B16.10, ASTM A216 Gr WPE, Ha T
2" 6 Globe Valve, 150 LB, SW, ASME B16.10, ASTM A216 Gr WPB, H:
21/2" 7 Globe Valve, 150 LB, FPT, ASME B16.10, ASTM A216 Gr WPE, H:
3" 8 Check Valve, Swing, 150 LB, BW, ASME B16.10, ASTM A216 Gr\
4" 9 Plug Valve, Short Pattern, 150 LB, RF, ASME B16.10, ASTM A21¢
5" 10 Ball Valve, Long Pattern, 150 LB, RF, ASME B16.10, ASTM A216+
g 1 Gate Valve, Double Disc, 150 LB, BW, ASME B16.10, ASTM A21¢
Mark as resolved
| OK | | Cancel | | Apply | | Help |

Once all the valves have been moved to the first position, then check Mark as resolve and
select OK to save.

A Part Use Priority X
Part group: Valve
For each part group, arrange default parts in their preferred order
of use.
Assign part use priority
Size Conflicts ~ Spec Part Use Priority ~

2" 1 55 ASME Class 150 Flanged Std Port Ball Valve Valve
21/2" 2 Check Valve, Swing, 150 LB, BW, ASME B16.10, ASTM A216 Gr\
3" 3 Butterfly Valve, Offset, 150 LB, LUG, RF, ASME B16.10, ASTM A2 Do

riori
4" 4 Globe Valve, 150 LB, RF, ASME B16.10, ASTM A216 Gr WPE, Ha i
5 5 Plug Valve, Venturi, 150 LB, RF, ASME B16.10, ASTM A216 Gr W T
6" 6 Plug Valve, Short Pattern, 150 LB, BW, ASME B16.10, ASTM A21
g 7 Plug Valve, 150 LB, BW, ASME B16.10, ASTM A216 Gr WPB, Har
10" ] Check Valve, Swing, 150 LB, RF, ASME B16.10, ASTM A216 Gr W
12" ] Plug Valve, Short Pattern, 150 LB, RF, ASME B16.10, ASTM A21€
14" 10 Ball Valve, Long Pattern, 150 LB, RF, ASME B16.10, ASTM A216 1
16" 1 Gate Valve, Double Disc, 150 LB, BW, ASME B16.10, ASTM A21¢

Mark as resolved
‘ oK ‘ ‘ Cancel ‘ ‘ Apply ‘ ‘ Help ‘
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For the remaining valves that still display the *+ warning icon, select each one and select Mark
as resolved.

Save the changes to spec CS150-AU2019 and close Spec Editor.
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Testing in an AutoCAD Plant 3D Project

Open AutoCAD Plant 3D, create a new project and create a new Plant 3D drawing. You now
want to place the valves in the model to see they are working as expected.

BILL OF MAT
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Finally, create an ortho view to make sure valves are illustrated correctly.

ND-5 3/16"

W.10 15/186"

Il I 1]

I L

E20'-4"

S1'=-3 9/16"
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References
Apollo Flanged, Std. Port, Stainless Steel Ball Valve, ASME Class 150RF, Sizes: 1-1/2" to 10"
(DN 40 to DN 250)

87A-100 Series - http://cdn.conbraco.com/apollovalves/products/documents/TS 87a-100.pdf

Apollo drawing file link - http://apollopipingdesignservice.com/drawings#/criteria?search=87A-
100
Apollo Product Resources - http://www.apollovalves.com/products/216

Reference Links

De-mystifying AutoCAD Plant 3D isometrics — a configuration reference
https://knowledge.autodesk.com/support/autocad-plant-3d/learn-
explore/caas/sfdcarticles/sfdcarticles/De-mystifying-AutoCAD-Plant-3D-isometrics-a-
configuration-reference.html

Autodesk AutoCAD Plant 3D 2020
https://www.autodesk.com/products/autocad/included-toolsets/autocad-plant-3d

In the Pipes (Tips and Tricks from the Autodesk Product Support Team)
https://blogs.autodesk.com/in-the-pipes/

AutoCAD Plant 3D Community Forum
https://forums.autodesk.com/t5/autocad-plant-3d-forum/bd-p/371

AutoCAD Plant 3D Troubleshooting
https://knowledge.autodesk.com/support/autocad-plant-3d/troubleshooting?sort=score

Autodesk App Store
https://apps.autodesk.com/

Page 19


http://cdn.conbraco.com/apollovalves/products/documents/TS_87a-100.pdf
http://apollopipingdesignservice.com/drawings#/criteria?search=87A-100
http://apollopipingdesignservice.com/drawings#/criteria?search=87A-100
http://www.apollovalves.com/products/216
https://knowledge.autodesk.com/support/autocad-plant-3d/learn-explore/caas/sfdcarticles/sfdcarticles/De-mystifying-AutoCAD-Plant-3D-isometrics-a-configuration-reference.html
https://knowledge.autodesk.com/support/autocad-plant-3d/learn-explore/caas/sfdcarticles/sfdcarticles/De-mystifying-AutoCAD-Plant-3D-isometrics-a-configuration-reference.html
https://knowledge.autodesk.com/support/autocad-plant-3d/learn-explore/caas/sfdcarticles/sfdcarticles/De-mystifying-AutoCAD-Plant-3D-isometrics-a-configuration-reference.html
https://www.autodesk.com/products/autocad/included-toolsets/autocad-plant-3d
https://blogs.autodesk.com/in-the-pipes/
https://forums.autodesk.com/t5/autocad-plant-3d-forum/bd-p/371
https://knowledge.autodesk.com/support/autocad-plant-3d/troubleshooting?sort=score
https://apps.autodesk.com/

