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Quentin Contreras

Professional 3D Computer Aided Design Specialist with
a solid understanding of process plant design utilizing
3D modeling software and piping and instrumentation
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Learning ODbjectives

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

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

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



Custom Parts?

{\ AUTODESK APP STORE

Create or use existing
solids that can be turned
INto custom parts to use In
an AutoCAD Plant 3D

drawing.




Checklist:

Bef()re WwWe begin CheCk 3 AutoCAD Plant 3D 2020

d AutoCAD Plant 3D Spec Editor 2020
tO make Sure yOu have d Drawing file (5SS ASME Class 150
and can locate Ball Valves.dwg)
eye rythlﬂg you need EI \L/.altvellm;ormation Excel file (Valve

for this lab.



STEP 1
Creating 3D Shapes




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.
» Blocks stored in a single file.
* Acquired Shapes

o Using AutoCAD solids

o Another Source

1. Open AutoCAD Plant 3D 2020.

2. Open the provided drawing SS ASME Class 150
Ball Valves.dwg




STEP 2
Convert Shapes to Blocks




Convert Shapes to Blocks

s =
1. Use BLOCK command to change shapes to ﬁ_&z&wﬁ;?y -
BLOCKS (for this lab use the Block Names listed In S 2 %7 Q}\/QQ\}T Q%}@
the provided Excel file). o peit g %}& o7
2. Covert all shapes to blocks (converting the 3D L5 -
shapes to blocks will allow you to use # Lt T
PLANTPARTCOVERT). w7
3. When you create the block make sure to Block Name
appropriately place the insertion point. For these 1-5 S5 BV FLG
valves, the insertion point will be placed in the middle 2 S5 BV FLG
center of the valve so that it inserts properly on the 25 55 BV _FLG s
nipe. 3 55 BV_FLG A 4
4 55 BV FLG . |
b 55 BV FLG -
& 55 BV FLG
10 55 BV FLG




STEP 3
PLANTPARTCONVERT




PLANTPARTCONVERT

1. Type in PLANTPARTCONVERT at the

command line and hit enter then select

)( Command: _

Command: PLANTPARTCONVERT
=¥ Command :

5>_| ~ PLANTPARTCONVERT

the block to convert (start with the Sy sont ST

smallest valve first).



PLANTPARTCONVERT

2. Choose Add a port.

|£| = PLANTPARTCONVERT

Select a port operation [Add Delete
Move eXit] <Add>:




PLANTPARTCONVERT

3. Select your port location(s), for the valve
make sure you use the CENTER osnap

on the furthest outer part of the flange.

Select block to conve

Ihuefel it] «<Adds:
cify port loc t1n ce

SEIE t a port opera t1u [Md!DElE‘I:E!

E PLANTPARTCONVERT of




PLANTPARTCONVERT

4. Select the port direction, pull away from
the valve to have the port location placed

as shown here.

w i
Specify port direction:
A E* PLANTPARTCONVERT

Specifty port location and direction [
Flip direction Undo Accept] <Accept>:

= Flip direction
Undo ’_'__,..-""/
{#.—H1f,#“' ® Accept
J\ “'-—-""_.‘)




PLANTPARTCONVERT

5. Select Accept and select. =
i:mﬁ @i\ .| [Flip direction/Undo/Accept] <Accept>:

. \ A
6. Add to place another port on the opposite %“1 # N AnTPARTCONVERT
) Select a port operation [Add Delete
Move eXit] <Add>:

of the valve.

/. Select Accept once the other port is

placed and select eXit to complete the

command.

Now, repeat the process for all the remaining

valve sizes.




PLANTPARTCONVERT

« 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.
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55 ASME Class 130 Ba
55 ASME Class 150 Ba
55 ASME Class 150 Ba
55 ASME Class 150 Ba
55 ASME Class 150 Ba

Va
Va
Va
Va
Va

ves.bak

ves.dwg

ves.dwg.xml
ves.dwg_1-5_55 BV _FLG.png
ves.dwg_2_55 BV_FLG.png

55 ASME Class 150 Ball Valves.dwg_2-3 55 BV _FLG.png

55 ASME Class 150 Ba
55 ASME Class 150 Ba
55 ASME Class 150 Ba
55 ASME Class 150 Ba

Va
Va
Va
Va

ves.dwg_3_55 BV_FLG.png
ves.dwg_4_55 BV_FLG.png
ves.dwg_b_55 BV_FLG.png
ves.dwg_8_55 BV_FLG.png

55 ASME Class 150 Ball Valves.dwg_10_55_BV_FLG.png



STEP 4
Adding the components to a
Catalog




Adding the component to a Catalog

1. Open AutoCAD Plant 3D Spec Editor A Autodesk AuteCAD Plant 3D Spec Editor 2020
_ File | Edit 5Specs Catalegs Toecls Help
2020 and create a new Catalog that will New , F—
contain the valves. You will select New Open Spec... Create Spec From Existing...
o Open Catalog... Create Catalog From Existing...
and Create Catalog From EXxisting...
Open Recent b

Convert 2



Adding the component to a Catalog

2. Since Spec Creator does not give you the
option of creating blank Catalog, you will
select and use the existing ASME Valves
Catalog. This will be located here:
C:\AutoCAD Plant 3D 2020 Content\CPak
ASME

3. Then name the new catalog, ASME Valves
Catalog-AU2019.pcat

4. 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. You will need to
select all the components in the Catalog

Browser and delete them. This will give you

a blank catalog to work with.

A Create Cataleg From Existing Catalog

Source Cataloeg name:

CAAutcCAD Plant 2D 2020 Content\CPak ASMEVASME Valves Catalog.pcat

CAAuteCAD Plant 3D 2020 Content\CPak ASMBEVASME Valves Catalog.pcat

MNew Catalog name:

CAAutcCAD Plant 2D 2020 Content\CPak ASMBEVASME Valves Catalog-AU2019.pcat

CAAutcCAD Plant 3D 2020 Content\CPak ASMBEVASME Valves Catalog-AU2019.pcat

Create Cancel

Help




Adding the component to a Catalog

5. With the blank catalog opened select the

Cata

Com

ponent.

og Editor tab, click Create New

[ spec Editor D7 Branch Table Editor | |l Catalog Editor

atalog: C\AUtoCAD Plant 3D 2020 Content\CPak ASMBEVASME Valves Catalog-AUZ2019.peat

Editing Piping Component General Properhies

Connection Port Properties

All Ports have the same properties

Piping Component Properties

Long Description (Family):

Check Valve, Dual Plate, 1

Current Port: Port 1 (51) =5 Compatible Standard: ASME B16.10
Nominal Unit: Inch - Manufacturer:
End Type: UG vl Material: y
Edit Operator Assignments | | Save to Catalog
ﬁ Create New Component 'ﬁ Duplicate Compenent | | £% Delete Compenent




Adding the component to a Catalog

6. In the Graphics section:

o Select Custom — AutoCAD DWG Block

O

/. In the Basic Part Family Information section:

O

O

based graphics

Number of Connection Port: 2

Component Category: Valves
Component: ValveBody

Short Description: Ball Valve
Primary End Type: FL

Size From: 1 1/2”" To: 10” Imperial

Select Create to close Create New

Component window

A Create New Com ponent

Basic Part Family Information

Component Category: ) Valves ¥ | Units: ® Imperial ) Metric
Companent: ValveBody “ | Size From: |1 1/2° To: | 107
Short Description: Ball Valve
Primary End Type: FL ‘*'
Graphics
(_) Plant 30 Parametric Graphics
® Custom - AutoCAD DWG Block based graphics
MNumber of Connection Ports: 2 N
Blocks must have this number of ports. You will select blocks in the next step.
Te learn more about creating Block Based piping components click here.
Launch Catalog Builder... Create Cancel Help




Adding the component to a Catalog

8. With the General Properties tab enter in these

values:

O

End Type: FL
Facing: RF
Pressure Class: 150

*Make sure that both Port 1 and Port 2 have

the same properties.

A Autodesk AutoCAD Plant 3D Spec Editor 2020

File Edit Specs Catalogs Toocls Help

.

o [ @L‘Ea BB 4 DD E

™

o>

General Properties | Sizes

o g e sigp

Connection Port Properties

All Ports have the same properties

Current Port:
Mominal Unit:

End Type:

Flange 5Std:

Gasket 5td:

Facing:

Pressure _lass:

Schedule;

Port 1 (S51)

Inch

FL

RF

130




Adding the component to a Catalog

Piping Component Properties
Long Description (Family): 553 ASME Class 150 Flanged 5td Port Ball Valve
9. Enter the properties for the Piping Components (ompatible Standard: ASME E16.5
: Manufacturer:
Properties:
Matenal: Stainless Steel

o Long Description (Family): SS ASME Class 150 Material Code:

Flanged Std Port Ball Valve Short Description: Ball Valve

Design 5td:

o Compatible Standard: ASME B16.5

Design Pressure Factor:

o Material: Stainless Steel

Weight Unit: LB

O Welght Units: LB Connection Port Count: 2

. . Valve Al t: Inli

o Valve Alignment: Inline TE e e
Valve Detail:

o Valve Body Type: Ball Valve Body Type: ool

o Iso Symbol Type: VALVE Flow Dependent: False
Offset: Fal

o Iso Symbol SKEY: VBFL *
lso Symbal Type: VALVE
Iso Symbol SKEY: VBFL




Adding the component to a Catalog - BONUS

» Not sure which Iso Symbol SKEY to use? Default Symbol Keys

While a comprehensive symbol list is not available, a general list of the default values included in each project are below.

* Refer to the Autodesk document % The list is compiled from the default IsoSkeyAcadBlockMap.xml.

mVS“fV'nq AutoCAD Plant 3D Isometrics Symbol SKEY Block Name Image Default Type
Elbow EL??, EB?? Elbow \ ELBOW
e The actual list for SKEY symbols IS Reducing Elbow ER?? FlbowReducing _53 ELBOW
compiled from the default - e BEn Eong I D
IsoSkeyBlockMap.xml and the SKEY
_ Mitered Bend MI?? BendMitre ) BEND
symbol blocks are found in the _
180 Bend Return BU?? Bend-180return j BEND
Tee TE??, TY?? Tee _L TEE
Taoao Rand QT2 ToaocdBRand TELC



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

Adding the component to a Catalog

10. Switch to the Sizes tab.

A Autodesk AutoCAD Plant 3D Spec Editor 2020

File Edit

Specs Catalogs Tools Help

2 BE SR B w?

E

General Properties

Sizes

Size



Adding the component to a Catalog

During the previous Create New Component

pProcess a size range were selected.

o 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 2", 4 V5", 57, 77 and 9”.

General Properhes

Sizes

515

Size

Add Size

Duplicate Size

Remowve Size

Size
11/2"
3
2 1/2"
3=
3 1/2"
4"
41/2"
5=
5"
7=
g
g
10"

!!!!!!!!!!!!!%
M



Adding the component to a Catalog

11. Select size 1 V%" first and then on the left,

click Select Model... General Properties | Sizes Editing Piping C

SiZe

Size

112
3

Add Size 2 172"
3
4"
Remove Si1ze 5"

Select Model...

Duplicate Size

E-
-l[]ll

!!!!!ﬂ!!%
m

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

t Editor



Adding the component to a Catalog

12. Select the SS ASME Class 150 Ball
Valves.dwg file where you used
PLANTPARTCONVERT to create the
XML and PNG files.

13. Select 1-5 SS BV _FLG from the block

definition list.

SS ASME Class 150 Ball Valves.dwg

GK] SS ASME Class 150 Ball Valves.dwg_1-5.
ER €€ AQME (Clace 150 Rall Vahsae dwin ? S

B " Select Block Definition

All blocks have 2 ports in the
celected DWG file:
1-5_55_BY_FLG

2 55 BV FLG
2-5 55 BV FLG
3 55 BV _FLG
4 S5 BV FLG
655 BV _FLG
8 55 BV FLG
10 55_BV FLG

oK

Cancel

Help




Adding the component to a Catalog

14. Fill in the properties on the right and

make sure you are filling in values for

General Properties | Sizes Editing Piping Component Sizes

eaCh port Of the Valve_ Size - Connection Port Properties

: Model [] All Ports have the same properties
1120 &
. . . 7= - Current Port: Fort 1 (81)
o Connection Port Properties: T e i Diameon "
| Duplicate Size || ° % Matching Pipe OD: 191
" " . 4 ®
- M atC h I n g P I pe O D . 1 . 9 1 | Remove Size | 6 % Wall Thickness: |
a8 x Engagement Length: |
x

Flange Thickness: |EI.E

* Flange Thickness: 0.68

o Piping Component Properties: Fiping Companent Propertes

Long Description (Size): |SS ASME Class 150 Flanged 5td Port 1 1/2" Ball Valve |

= Long Description (Size): SS ASME |

Block Name: 1-555_BV_FLG Weight: E

Class 150 Flanged Std Port 1 1/2" | | Replace Model. 65
Ball Valve

= Weight: 9
* Length: 6.5




Adding the component to a Catalog

15. Repeat the process for the remaining

valve sizes.

o Refer to the Valve information Excel file
(Valve List.xlIsx) 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" |55 ASME Class 150 Flanged Std Port 1 1/2" Ball Valve |Ball valve |[1.91 0.68 9 6.5

2" 55 ASME Class 150 Flanged Std Port 2" Ball Valve Ball Valve |2.375 0.75 18 7

2.5" |55 ASME Class 150 Flanged Std Port 2 1/2" Ball Valve |Ball Valve |2.875 0.87 27 7.5

3" 55 ASME Class 150 Flanged 5td Port 3" Ball valve Ball Valve |3.5 0.94 34 8

4" 55 ASME Class 150 Flanged 5td Port 4" Ball Valve Ball Valve |4.5 0.94 73 3

6" 55 ASME Class 150 Flanged 5td Port 6" Ball Valve Ball valve |6.625 1 117 10.5

8" 55 ASME Class 150 Flanged Std Port 8" Ball Valve Ball Valve |B8.625 1.12 310 18

10" |SS ASME Class 150 Flanged 5td Port 10" Ball Valve Ball Valve |10.75 1.18 526 21




Adding the component to a Catalog

16. Once you have completed entering the property
iInformation for the remaining valve size select the Save to

Catalog button.

General Properties | Sizes Editing Piping Component Sizes
Size Connection Port Properties
e Mol [_] All Ports have the same properties
11/2" v
. Current Port: Port 1 (51) =)
2 v
Add Size 2 1/2" " MNominal Diameter: 10
e | - v Matching Pipe OD: 10.75
4" v _
Remaove Size . 7 Wall Thickness:
o " Engagement Length:
-IDII J

Flange Thickness: 1.18

Piping Component Properties

Long Description (Size): 55 ASME Class 130 Flanged 5td Port 10" Ball Valve
ltem Code:
Block Mame: 1055_BV_FLG Weight: 320
Replace Model... Length: 1

Show Advanced Editing Table \ Save to Catalog




STEP S5
Adding the Valve to a Spec




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.
A Autodesk AutoCAD Plant 3D Spec Editor 2020

File | Edit Specs Catalogs Tools Help

: Mew ; Create Spec..
1. Select File, New and Create Spec From —— e —
EXIist ng. Open Catalog. Create Catalog From Existing...
Open Recent b

Convert b




Adding the Valve to a Spec

2. Use the existing CS150 spec as the

source spec.

3. Name the new spec CS150-AU20109.
4. Click Create.

A Create Spec From Exisitng Spec

Source Spec name:

CAAutcCAD Plant 2D 2020 Content\CPak ASMENCS130.pspx

CAAuteCAD Plant 3D 2020 Content\CPak ASMENCS150.pspx

MNew Spec name:

CHhAutoCAD Plant 30 2020 Content\CPak ASMENCS150-AUZ2019.pspx

CAAuteCAD Plant 30 2020 Content\CPak ASMENCS150-AU2010.pspx

Spec description:

Descnption: NEW ASME C5130 spec with custom 55 ASME BEall "n.-"aI'-.-'ESI

Create Cancel

Help




Adding the Valve to a Spec

Now that you have a new spec you can add - X
the custom valve to the spec. B spectditor | [ 8ranch Table Editor | D) Catalog Editor

Spec:| Upen Spec.. -

5. With the Spec Editor tab selected.

6. Browse to open the ASME Valves

Catalog-AU2019 1 Find in Catalog H Layout and Settings

Catalog: | ASME Valves Catalog  ~

ASME Valves Catalog
ASME Pipes and Fithings Catalog
ASME Valves Catalog-AU2019

Schedul{ Open Cataloqg...




Adding the Valve to a Spec

/. With the catalog opened select the SS
ASME 150 Flanged Std Port Valve.

8. Click Add to Spec.

ﬂp Edit Parts... Ei Add Notes to Group

“ Ell Add to Spec | | [®L Remove from Spec
e Catalog: Ch\AutoCAD Plant 3D 2019 Content\CPak ASMEVASME Valves Catalog-AUZ2019
- Commeon filters . Property overndes —
Al . | ze range: Reducing size range:  Units: e

Part category: From: | ~All~ Y| Eom | ~Al~ v~ All~

Main end conn... | e H To: ~ All ~ | Ta ~All~ v Reset LR
| Filter Size Range Long Description (Family) Short Description Matenal Matenal Cc

P~ Al ~ v~ Al ~ Vo~ Al ~ Al ~ ¥ |~ Al -~

11/2" - 10" 55 ASME Class 150 Flanged 5td Port Ball Valve Ball Valve Stainless Ste




Adding the Valve to a Spec

After the valve has been added to the spec,

the part use priority must be set.

9. Click the part use priority warning icon to

open the Part Use Priority dialog. R
Long Descniption

. short Pattern, 150 LB, BW, ASME B16.10,

. short Pattern, 150 LB, RF, ASME B16.10, A

. Mentur, 150 LB, RF, ASME B16.10, ASTM £

lass 150 Flanged 5td Port Ball Valve




Adding the Valve to a Spec

10. Find all the sizes for the valve and make

sure they are placed first.

A Part Use Pricrity

Part group: Valve
For each part group, arrange default parts in their preferred order
11. Select the valve in the window and use e
L. Assign part use pricnty

the priority arrows to move the valve to —— Spec Part Use Priorey .

.I:I rst on the I|St 1/2" 1 55 ASME Class 1_5!] Flanged 5td Port Ball Valve Valve
/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
11/4° = Plug Valve, Full Bore, 150 LB, RF, ASME B16.10, ASTM A216 Gr
11/2" 5 Globe Valve, 150 LB, RF, ASME B16.10, ASTM A216 Gr WPE, Hal
2" i Globe Valve, 150 LB, SW, ASME B16.10, ASTM A216 Gr WPB, H:
2 1/2" 7 Globe Valve, 150 LB, FPT, ASME B16.10, ASTM A216 Gr WPE, H. 4
3° 8 Check Valve, S5wing, 150 LB, BW, ASME B16.10, ASTM A216 Gr
4" 9 Plug Valve, Short Pattern, 150 LE, RF, ASME B16.10, ASTM A21€
5" 10 Ball Valve, Long Pattern, 150 LB, RF, ASME B16.10, AS5TM A2161
B* y 11 Gate Valve, Double Disc, 130 LB, BW, ASME B16.10, ASTM A21€ .

Mark as resolved

QK Cancel Apply Help




Adding the Valve to a Spec

Once all the valves have been moved to the A Part Use Priority
first position, then check Mark as resolve and L For each part group, arrange default parts in their preferred order
of use.
select OK to save.
Aszign part use pnorty
Size Conflicts = Spec Part Use Priority =
2" 1 SS ASME Class 150 Flanged Std Port Ball Valve Valve
12 For the remaining valves that still display 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 S
the part pnonty Warning icon’ select each 4" 4 Globe Valve, 150 LB, RF, ASME B16.10, ASTM A216 Gr WPE, Hal
5" 5 Plug Valve, Venturi, 150 LB, RF, ASME B16.10, ASTM A216 Gr W T
one and select Mark as resolved . 6" 6  Plug Valve, Short Pattern, 150 LB, BW, ASME B16.10, ASTM A21
8" 7 Plug Valve, 150 LB, BW, ASME B16.10, ASTM A216 Gr WPE, Har 4
13. Save the changes to spec CS150- 10" 8 Check Valve, Swing, 150 LB, RF, ASME B16.10, ASTM A216 Gr W
12" 9 Plug Valve, Short Pattern, 150 LB, RF, ASME B16.10, ASTM A21€
AU2019. 14" / 10 Ball Valve, Long Pattern, 150 LB, RF, ASME B16.10, ASTM A216 1
16" _| 11 Gate Valve, Double Disc, 150 LB, BW, ASME B16.10, ASTM A21€

14. Close Spec Editor.

Mark as resolved

OK Cancel Apply Help




STEP 6
Let's Test




Testing In an AutoCAD Plant 3D Project

Open AutoCAD Plant 3D 2020, 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.




Testing In an AutoCAD Plant 3D Project

Now create an Iso that contains the valve to check the iso generates without errors.

BILL OF MATERIALS

DESCRIPTION
FIPE, SEAMLESS, PE, ASME B36.10, ASTM A106 GR B
SMLS, SCH 40
FLANGE WN, 130 LB, RF, ASME B16.3, ASTM A234 GR
WPB
HOLT 5ET, RF, 130 LB, STUD BOLT

W

GASKET, SWG, 1/87 THK, RF, 150 LB, ASME B16.20,
CS/PTFE

55 ASME CLASS 150 FLANGED STD FPORT BALL VALVE

OPEN END
E 19°

N 3

EL +0°




Testing In an AutoCAD Plant 3D Project

* Finally, create an ortho view to make sure valves are illustrated correctly.

N.10"—5 3/16"

W.10 15/16
—E'HH—
P e —

E.20'—-4"

5.1'-3 9/16"
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