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Tailoring AutoCAD® P&ID and AutoCAD® Plant 3D

You are tasked with integrating AutoCAD Plant 3D or AutoCAD P&ID into your company’s workflow and environment.
To integrate AutoCAD Plant 3D, you will have to understand the project structure, P&ID content creation, and aspects
of AutoCAD Plant 3D. Use this guide as a reference for managing AutoCAD P&ID and AutoCAD Plant 3D within your
company.
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Customization Scope

This section will help you identify the scope of the customization required for your company. This is the
20,000 ft. (or 6096 meter) overview that gives a roadmap of what you will touch as you set up the
project template. The main goal is to customize AutoCAD Plant 3D so that it creates drawings that look
like your existing style and to use additional features your company would like to see.

You should plan your customization with ample time. You should not try to get all the customization
done with a project deadline under way. Even though isometrics is listed last, you may need to go
through several iterations of checking and review before the drawing matches what your company
wants to produce.

While programs like AutoCAD Plant 3D are designed to be flexible, you should customize only what is
required to match your company’s standard output. While altering class structure or other aspects of
the software is possible, it may not be advisable.

As with any customization, you should keep backups of files before making changes. Also, you should
change one feature at a time, especially with isometrics, so that you can observe changes step by step.

Reports

Gather a list of reports that your company currently produces as engineering deliverables. While you
many have some reports that AutoCAD Plant 3D cannot create, the goal is to identify everything first,
and then weed out the items that are not possible. The list may include, but should not be limited to:

e Instrument Index
e Line List

e Equipment List

e Valve list

e Tie-In List

e Piping BOM

Not only do you need a list of the reports, but you need examples. After gathering the reports, you
should compile a list of column names that each report uses for future comparison to the project
structure.

e ——
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Drawing Output

Determine what properties or values you need to display in drawings. Look at existing drawings to see,
for example, what information is displayed on the P&ID along with the vessel tag: Size, Height, Width,
and Design Temperatures? What information is displayed on isometrics: support tags, valve
annotations? Create a list of these properties and/or values. Also, gather samples of all the drawings
created in a project. If a CAD standard has been developed, that should be in hand.

How are files named? AutoCAD Plant 3D can enforce a file name rule.

Consolidate a list of all of the values used in title blocks. You can save significant time managing the title
blocks through AutoCAD Plant 3D.

Model Content

Determine which programs will need access to the models: Revit, ASD, Inventor, AutoCAD, Navisworks?
Create a detailed list of programs that may need to interface with the model.

Interoperability

In addition to gathering reports, you also need to know which programs need to access or relate to the
P&ID or piping data and which properties those programs are expecting. Are part numbers being used?
Will the data be pushed to a purchasing system?

~ I

) External
Drawings Models |Data Sharing| appjications

Reports

Figure 1: Areas of Impact

]
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8-fold Path of Success

The graphic below shows the order in which the customization needs to be done.

Project Settings — program options, locations, joints, mappings

Class Structure — properties, types of tags, and class setup

Drawing Templates — dimension styles, text styles, layers and reports
P&ID Symbols — adding company symbols, combining standards
Annotations — text callouts

Catalog Content — Bulk part library with custom properties (if needed)
Specs — Model part insertion

NV A WN R

Isometrics — Customize output to implement company standards

My
'

P

| Class Structure

\
4

Project Drawing
. ) (P&ID and
Settings —, Piping) —, Templates
J
\
Catalog Annotations
Content (with | . (P&ID and .| P&ID Symbols
properties) ‘ Ortho)
4 -
N
p
Specs y Isometrics

Figure 2: Path of Success

e ——
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Walking the Path

Throughout this manual, several programs will be used (most of them free). Recommended programs to
install are:

7-Zip A free zip application. 7z is the most http://www.7-zip.org/download.html
compressed zip type.
Foxe A well-developed xml editor. Tutorial http://www.firstobject.com/dn editor.htm
here:
http://www.pdoteam.com/2012/08/editi
ng-xml-files/
sSQlLite A free SQLite database editor that http://sqliteexpert.com/download.html
Expert renders guids appropriately
Personal
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Project Content

Understanding the folders and content within a project forms a basis for creating and locating a
template project. A project folder consists of several files that contain the data and the structure of an
AutoCAD P&ID project. The project is organized into parts which are utilized by aspects of the program.
Because of this separation, AutoCAD P&ID can read and use an AutoCAD Plant 3D project, and an
AutoCAD Plant 3D project can include P&IDs. The project.xml file in the project folder contains links to

all of the parts for its project.

AutoCAD P&ID —— AutoCAD Plant 3D

.

Figure 3: Program Structured into Parts

Each project part consists of a few files —an .xml, a .dcf, and a .dcfx.

Pnid

PnldPart.xml.plck

A 4 A 4
|E | yr

Figure 4: Part Structured into Files

e ——
Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 9



The part files contain different types of information:

xml Project Information (Name, Description, etc.), General Settings, Project Directory/File
List

.dcf A SQLite database (or connection xml for SQL Server)

.dcfx Class Structure used in the Database

When project settings are being edited, a lock file (.plck) will also appear. As features are added, other
xml files will appear in the project folder. Standard xml files are:

e DefaultConnectorsConfig.xml

e PIDTo3dClassMapping.xml

e PipeBendDefaultValues.txt

e SubstitutionPalettes.xml

e ProjectSetupSpecUpdateSettings.xml

- . e ——
New folder
“ Name : Date modified Type Size
) . Equipment Templates 1 File folder
210 . ImportExportSettings 1 File folder
. Isometric 1 File folder
Orthos 1 File folder
PID DWG 1 File folder
Plant 30 Models 1 File folder
Related Files 1 File folder
| RepertTemplates 1/2 File folder
. Spec Sheets 1/2 File folder
. StringTables 1 File folder
| DefaultConnectorsConfigxml 1. XML File 19 KB
%) Iso.dcf 1 DCF File 64 KB
£ . IzoPartxml 1 XML File 3KB
| IsoPartxml.plck 1 PLCK File 0 KB
%] Misc.def 1/2 DCF File 35KB
| MiscPart.xml 1/2 XML File 3KB
__| MiscPart.xml.plck 1/2 PLCK File 0KB
|| Ortho.dcf 1/2 DCF File TIKB
__| Ortho.dcfx 1. DCFX File 10 KB
| OrthoPart.xml XML File 4KB
~ _| OrthoPartxml.plck PLCK File 0KB
044201017
| PIDTo3dClassMapping xml XML File 921 KB
(\\DAVEWOLFED3) (K:)
= | PipeBendDefaultValues.bd Text Document 3KB
B (B %] Piping.dcf DCF File 229KB
| Piping.dcfx DCFX File 42K8
05, " PipingPartxml XML File 19 KB
PLCK File 0 KB

PipingPart xml.plck

Figure 5: Files in Project Folder

Most of these files (except for PipeBendDefaulValues.txt) are generated from the project settings
automatically. In general you will modify the files via the project setup or other customization dialogs.

The final key file in the project folder is the projsymbolstyle.dwg. This drawing file is a resource that
contains the styles, layers, blocks, and other content that the program will use or insert.
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Special Project Folders
Several folders simply store project related setup files. These are:
e EquipmentTemplates
e ImportExportSettings
e ReportTemplates
e StringTables

Equipment Templates path is customizable under the AutoCAD Plant 3D DWG Settings. However, this
path doesn’t affect new projects using the current project as a reference (wizard-based project
creation).

[=)- General Settings

- Project Details

- Database Setup
- Drawing Properties

Flant 30 path and file locations

Plant 30 model DWG directory:
P:\Project 2015 Models

- Reports

- File Mame Format
410 DWG Settings Spec sheets directory:
lant 30 DWG Settings — .
... Eport andgmport Settings F:\Project 2015"Specs

- Data Manager Configuration Equipment templates directory:

- Layer and Color Settings _ .
.. Piping Connection Settings P:\Project 2015%Equipment Templates ﬁ

- P&ID Object Mapping

[=I- Plant 3D Class Definttions
- P3d Line Group

-- Piping and Equipment Plart 30 ANSI Color Dependent Plot Styles.dwt
- Steel Structure

Drawing template file (DWT):

0 0 0 [

Figure 6: AutoCAD Plant 3D Paths

The rest of the special folder locations are not customizable. The settings stored within the folders are
read into the project setup dialog.

- Project Details
- Database Setup Mew...
- Drawing Properties
- Rieports

- File Mame Format
[=)- P&ID DWG Settings

- End Connections
- Line Settings

- Export and Import Settings +
.. Paths

- Diata Manager Corfiguration

- P&ID Class Definttions

[=)- Plant 3D DWG Settings

- Export and Import Settings *
- Diata Manager Configuration

Laver and Color Settinas

[
[E)

Figure 7: AutoCAD P&ID Import/Export Settings
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[=1- General Settings Froject reports

- Diata Manager Corfiguration
(- PAID Class Definitions

- Project Details Diefined reports:
- Database Setup T
w1ng Properties Document Registry
Equipment List
- File Mame Forfhat Instrument List
- PAID DWG Settings Line List
- End Connections Line Summary List
- Line Settings Nozzle List
g Specialty tems List
- Export and Import Settings Valve List
- Paths

[=]- Plart 30 DWG Settings

- Export and Import Settings =

o New. | [ Modify. | [ Delete
- Diata Manager Configuration Report preview:

- Layer and Color Settings

- Piping Connection Settings
- P&ID Object Mapping

[+~ Plart 3D Class Definitions
- Spec Update Settings

[#- lsometric DWG Settings

[#- Ortho DWG Settings

DWG Number DWG Name

Figure 8: Predefined Reports

Orthographic Folder

The orthographic folder location is set under Ortho DWG Settings.

Loop Mumber Line Mumber Service

+- lsometric DWG Settings Seup Title Block.
[=- Ortho DWG Settings . 5
1= Block and Disglay Ortho drawing template (DWT)
P:\Project 2015'Orthos\Styles\Default\Ortho - D Color Dependent Flot Styles dwt ()
Ortho drawing output folder (DWG):
P:M\Project 2015 2\Orthos\DWGs
Ortho generation options Bbow centerine
Show Hidden Line Piping by default 1
I
= e o -
Cornered Curved
[ Aoy J[ ok ][ Camcsl ][ Hep

Figure 9: Orthographic Folder

This folder is the location where you want orthographics that you will issue. The drawings are linked to
the project for title block information and can update from the model directly.

While the location for orthos can change, the program creates and uses an Orthos folder within the

project folder to save Orthocubes, styles, and other settings.

MNew folder
r Name : Date modified Type
. Orthecube Library 1/28/2014 2:33 PM File folder
\ Styles 1/28/2014 2:52 PM  File folder

Figure 10: Ortho Settings Folder

Size

Tailoring AutoCAD P&ID and AutoCAD Plant 3D
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The Styles folder contains the default style used to create orthos, while the orthocube library contains
saved views created by the users.

¥ Orthos » Styles »

Marme Date modified Type Size

| Default 1/28/2014 3:03 PM File folder
OrthoSymbolStyles.dwg 1/20/201311:12 PM AutoCAD Drawing 3TKB
ortheTemp.dwt 1/20/2013 11:18 PM AutoCAD Template 32 KB

Figure 11: Ortho Styles Folder

Isometric Folders

While the ortho drawings are linked to the model, isometrics are a snapshot of the model. With a
snapshot workflow, typically drawings are generated at a standard location and then moved to a
separate folder to track the isometrics that are actually issued. The folder location specified in settings
then, should not be a folder used to issue drawings. The folders will have to be regularly cleaned out to
remove old or invalid isometrics.

Drawing Properties

Reports Izo style information
File MName Format
P&ID DWG Settings @) Isometric drawing ©) Spool drawing File Naming Line Number - Shest Number fumeric) ']

[~ Plant 30 DWG Settings
[=- lsometric DWG Settings
[ [ Place field welds at maximum pipe lengths Table overflow
Advanced Defaults

0 ‘When table dats exceeds space in lso;

Annatations Mazximum pipe length:

and Har 30U weome. < M5B

Production iso cutput directory:
P:\Tailoing AutoCAD PAID and Plant 30\lsometric'Check_ANSI-B\Prodlsos\ [

Quick iso output directory:

—k P:\Tailoring AutaCAD PAID and Plart 3D\lsometic\Check_ANS-B\Guicklsos' =]

Figure 12: Isometric Folders
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The Isometric folder contains Isometric Styles and some overall setting files.

I4AITIE

. Check_ANSI-B
. Check_ANSI-C
. Final_AMSI-B
Lo_Final ANSI-C
. Live Preview

) Spool_ANSI-B

Lo Stress_ANSI-C
| BoltSizeMappings.xml

| IsoSkeyAcadBlockMapxml
I';a IsoSymbolStyles.dwg
@ Plant3dlsoSymbols.dwg

| PropertyTranslationMapping.xml

Date modified Type

1/28/2014 2:27 PM
1/28/2014 11:53 AM
1/28/2014 11:53 AM
1/28/2014 11:53 AM
1/28/2014 9:50 AM
1/28/2014 11:53 AM
1/28/2014 11:53 AM
1/21/2011 1:12 PM
4/28/2013 333 PM
10/31/2013 10:26 ...
1/20/201311:11 PM
8/23/2011 11:09 PM

Figure 13: Default Isometric Styles

AutoCAD Drawing

XML File 1KB

SIZE

File folder
File folder
File folder
File folder
File folder
File folder
File folder
AML File 2KB
AML File

AutoCAD Drawing

10 KB
218 KB
35 KB

By default the Live Preview folder holds sample pcf files which can be used to preview changes in

isometric settings for a style.

BoltSizeMappings.xml

Imperial —Metric Size Conversion & Operator Direction

IsoSkeyAcadBlockMap.xml

IsoSymbolStyles.dwg

Plant3disoSymbols.dwg
PropertyTranslationMapping.xml

Symbol Keys and the Blocks associated with them.
File contains blocks for symbol keys
Symbols inserted into the model to call out iso information

Substitute model values with pre-defined values on iso

The default styles are copied into each project. You will have to add your styles to the project template.
Each style folder contains files that define isometric output. When working with isometrics, you may
remove files from the PCFs, Prodlsos, and Quicklsos folders.

Hame

| PCFs
J Prodlsos
 Quicklsos

Date modified
10/29/2013 10:36 ...

9/25/2013 1:49 PM
10/17/2013 1:49 PM

8| ClientConfig.isf

1/23/2014 4:22 PM

1) Iso.atr

H? Iso.dwt

_ soConfigxml

_ IsoCreationLog.txt

_ PipelinesSettings.xml

10/29/201310:11 ...
2/12/201310:25 PM
1/23/2014 4:22 PM
10/29/2013 10:36 ...
9/25/2013 1:49 PM

Figure 14: Default Isometric Style Files

Type Size

File folder

File folder

File folder

ISF File 1KB
ATR File 1KB
AutoCAD Template 48 KB
XML File 212 KB
Text Document 17 KB
XML File 1KB

PCFs Text files that list the piping components used in an isometric
ClientConfig.isf Contains properties related to generating an isometric

Iso.atr Properties used on Isometrics and how they relate to Plant 3D properties
Iso.dwt Isometric Title block template (doesn’t have to be in the style folder)
IsoConfig.xml Configuration file that controls the look of the isometric
IsoCreationLog.txt Log file for the iso creation process

PipelinesSettings.xml

PCF header settings

e ——
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Knowing the structure of the project folders gives you a framework to look at creating a project
template. Setting up a solid project template folder structure will drive your success with
AutoCAD Plant 3D.

Creation

You can create a project in one of two ways: you can use the New Project wizard, which is located on

the Home Tab, or you can copy a project folder using Windows.

If you want to include standard project drawings (lead sheet, detail sheets), or want to have a default
set of drawings included based on the project type (skid, plant, etc.), you should use a template folder.

To pull the settings from an existing project (or even a project template), you can use the project wizard.

For non-Vault projects, folders may be located outside of the project folder. You can use this option
when you want to hide the actual project settings from the normal folder navigation process.

http://www.pdoteam.com/2012/07/adding-external-drawings-to-autocad-plant-3d/

Companies not using Vault often want to continue using their own project folder structure. To do so,
they should use the steps above to use project files outside of the AutoCAD Plant 3D project structure.

Vault folder structure will be discussed later.

Create a Project using the New Project Wizard

The New Project wizard is available under Home > Project > Project Manager > New Project.

AjocE655  Eonn - Y
Home Isos  Structure  Analysis  Modeling Render Inset  Annotate  Manage
— oy -] = 0 -
7 B &, 22 B B m

@ = ) Pt - -
- 2 % % s
Proje:t_ Data Route . Lineto Create T — s
Manager | Manager | Pipe 27208 My Pipe | Ortho View | # =
y . Part Insertion Ortho Views | Compass = | Elev
Project Manager
Drawingl* x *
I;g Open Project [=1Top]|2D Wireframe]
‘@*Newpmjm =
K]
| New Project =
gtﬁﬁpmj o
Starts wizard to create a new project =
il

(&3]
P Press F1 for more help

Figure 15: New Project

L
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Notes on Wizard Options

C:\Users\dave wolfe.5-WILLE-ECAD Documents

[] Create this preject in ‘Jaulte

[ Copy settings from existing preject
Select project XML file:

Specify the directory where program-generated files are stored: o

Figure 16: New Project Page 1

1. On page 1, the path specified should be the directory or drive that contains your project folders.
For example, if your projects are stored on the P:\ root, you should pick the P:\ root, not
P:\Project 1234. The program will create a folder matching the project name, and then put the
related files inside of it.

2. Options for your project structure are more limited when using Vault. Check the Create Project
in Vault to use Vault as your document management system.

3. You may choose this option to have your new project use the settings from an existing (often
called a template) project.

Specify the base unit for project drawings:

@ Imperial 0

All units-based properties are reported in inches.

) Metric

Most units-based properties are reported in millimeters.

Report nominal diameters of imperial content in:

Figure 17: Choose Units

4. Units are a project-wide setting. In addition, you cannot copy drawings from one project unit
type to another.
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Specify the directory where P&ID drawings are stored:
C:ilUsers‘\dave wolfe. 5-VILLE-ECADDocuments '\ Tailoring AutoCAD P&ID and Plart 3DWPID DWG

Select the PRID symbology standard to be used:

ISA

Mote: &l symbels will be drawn in inches.
Figure 18: Choose Symbol Standard

5. P&IDs may be located at a custom location.

6. Symbol standards are not transferrable inside of AutoCAD P&ID. PIP has the most robust library,
so typically you should start with that standard and add other symbols as needed, unless a
different library addresses specific needs.

Plant 30 model D\WG file directory:

ChlUsers'dave wolfe 5-VILLE-ECAD"Documents '\ Tailoing AutoCAD P&ID and Plant 30%Plant 30 Models

Spec sheets directory:
ChlUsers‘dave wolfe 5-VILLE-ECADDocuments\Tailoing AutoCAD P&ID and Plant 30Spec Sheets

Orthegraphic output directory:
ClUsers'dave wolfe S-VILLE-ECADDocumenrts'\ Tailoring AutoCAD PAID and Plant 3DMOrthos\DWGs

Specify the directory where supporting files (such as spreadsheets or Word d ) are stored:
ChlUsers‘dave wolfe S-VILLE-ECADDocuments'\Tailoing AutoCAD P&ID and Plant 30%Related Files

0 0 0f

Figure 19: Set Plant 3D folder paths

7. AutoCAD Plant 3D folders whose location can be customized.

AutoCAD Plant 30 and AutoCAD P&ID both include a file-based local database (SQLite) that requires no configuration.
If you are working with many users simul ly, it is rece ied that you configure 8 SQL Express server database.

@ SQLite local database
(") SQL Express server database

Server Name:

Database name prefix:

Authentication:

Windows Authentication
User name: Password:

Already have a project that you'd like to convert from a local database to a server database? Learn More

Figure 20: Select Database type

8. Select the database type. Database selection options are discussed in the Databases section.

]
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Create a Project Using a Project Template
To create a project template from an existing project, you should copy it, and then remove unnecessary

drawing files from the project manager. Afterwards, delete the files from the project template folder.

Even for project templates that will use the wizard, clear the drawing folders before you begin, as old
isometrics may be left inside the style folders.

New projects can also be created from a template by using the Copy Settings option on page 1 of the
wizard.

[] Create this project in vault:

Copy settings from existing project «

Select project XML file;

Figure 21: Copy Settings from Existing Project
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Database

AutoCAD P&ID and AutoCAD Plant 3D

take advantage of project databases to

store information about the drawings

and models within the project. While

drawings are connected to a project

database, they also remain SAVE SAVE
independent as each drawing also
contains a snapshot of its own database
information. The drawings are portable
and may be easily shared independent

of the project.

Some information, like off-page
connectors, which are specifically tied
to multiple drawings, would require all Project Databases (SQL Server or SQLite)

the drawings to be shared together.

Figure 22: Database Interaction Outline

Types of Databases

Projects use either a local database or a server database. A local or file-based database is one that does
not require services running to access the database. A server database requires a Windows service to
run in order to access data. The database formats available are SQLite and SQL Server.

SQLite
For the default project setup, the SQLite format (http://www.sqlite.org ) is used. SQLite is a file-based

format, meaning that an application does not have to be running or launched to maintain a connection
to the database. Because of the open format, developers, using many types of technology, have created
methods for interacting with a SQLite database (for example, C++, .Net,
http://www.sqglite.org/cvstrac/wiki?p=SqliteWrappers). SQLite provides excellent performance for

small-scale projects.

SQL Server and SQL Server Express

SQL Server comes in two flavors: SQL Server Express and SQL Server. SQL Server Express is a free version
of the Microsoft enterprise database server, Microsoft SQL Server. SQL Server Express has fewer
features compared to SQL Server, but it is able to handle virtually any project that uses AutoCAD Plant
3D. Also, if you move from SQLite to SQL Server Express, no additional data migration is required to use
SQL Server. SQL Server Express can be installed on desktop operating systems such as Windows 7, XP, or
Vista. SQL Server Express can use databases up to 10 gigabytes (GB). For projects that are larger than 10
GB, using a full SQL Server instance is mandatory.
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The server can be connected to the user’s workstation via local area network (LAN),
http://en.wikipedia.org/wiki/Local area network. While other connection types are possible, more

complicated setups are better left to IT professionals experienced in domain permissions, wide area
networks (WANs), and general network configuration protocol.

Database Viewers

For SQLite, the recommended viewer is SQLite Expert Personal which is a free tool:

e http://sqliteexpert.com/download.html

The program is robust and handles fields like guids well where other programs don’t.

For SQL Server databases, you should use SQL Server Management Studio:

e Management Studio 2008
e Management Studio 2012 (click the download link and select only management tools)

Choosing a Database Type

Choose your database type based on the number of concurrent users on a project and how actively they
are using the project. For example, if a team has one person on P&IDs, two people modeling equipment,
and two people piping, they should be able to use SQLite as there are fewer components being created
overall. If however, a team has all five people modeling pipe, they will probably need to be on SQL
Server. Since projects can migrate from SQLite to SQL Server at any time in a project, starting with
SQlite is not detrimental.

Typically, you can use SQLite if you have less than five users on a project. If you have 5-10 users per
project, you can test SQLite and see if it works, or just use SQL Server. For more than 10 users, SQL
Server is mandatory.

What signs tell me that I need to use SQL Server?

Most frequently, users who need to switch to SQL Server will get a prompt that says, “The drawing
information has been changed, would you like to update the project database?” If you get this prompt
on a regular basis, you should switch.

Other users may see property changes not staying. For example, they may set a line number, and then
come back later and the value isn’t changed. If you are using SQLite, this is an indication that you need
to switch to SQL Server.

Schema

A schema for AutoCAD Plant 3D and P&ID will be released with the 2015 SDK
(http://images.autodesk.com/adsk/files/PlantSDK ERD.zip).
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Cache

For databases on a network, whether SQL Server or SQLite, AutoCAD Plant 3D caches copies of the
information locally. The cache may be purged by going to the installation folder (like C:\Program
Files\Autodesk\AutoCAD 2015\PLNT3D\) and running the PnPLocalDataCachePurger.exe application.

You should run the purge application if you are seeing old data or if AutoCAD Plant 3D takes a long time
to startup (or doesn’t startup). Clearing the cache is typically the first step in troubleshooting.

Cache Links:

e http://www.pdoteam.com/2012/03/plant-3d-startup-hanging/
e http://lazcad.com/2013/11/automatic-cache-clearing

Switching Database Types

To switch database types, follow these steps:
1. Install and connect to SQL Server
2. Back up the project
3. Convert your project
4. Test the project and server connection

Install and Connect to SQL Server
Before you can switch database types, you need to set up SQL Server. For installation instructions,
follow this blog series:

e http://www.pdoteam.com/series/plant3d-on-sql-express/

That series also contains an article on how to automate server backups.

Back up the Project

The most complete backup method is to copy the entire project structure. You may zip the project if
space is a concern. By copying the entire project, you ensure that you have captured a complete
snapshot with the drawings and the database and any other design information.

Once SQL Server or SQL Server Express is installed, your project can be converted.

Convert the project

For project conversion, navigate to the AutoCAD installation and then the AutoCAD Plant 3D folder
(C:\Program Files\Autodesk\AutoCAD 2015\PLNT3D\) and locate the PnPProjectMaintenance.exe
application. The application allows 3 procedures: converting from SQLite to SQL Server, moving a
project, and copying a project.
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A Project Maintenance Utility Iﬁ

Lility details
Close AutoCAD P&ID or AutoCAD Plant 3D and select one of the options below:

@ Convert a Project to SQL Express

Convert a project from 5QLite to SAL Express. Selecting this option requires you to locate the SGLite
progjct and specify your database details for SGL Bxpress.

") Move a Project Database
Selecting this option requires you to locate the project and specify your database details for SGL Express.

") Copy a Project Database

Selecting this option requires you to copy the project database only. 1t is a pre-requisite that the project
and project files have already been copied to a new location.

Figure 23: Convert to SQL Server

The conversion requires you to put in the existing project location (not the backup), and then server
connection details. Test the connection before trying the conversion. Use the Project Number instead of
a generated name, as the generated names will get confusing when looking at a long list of projects.

g,, Project Maintenance Utility - Convert a Project to SQL Express @

Convert details
Select the project XML file for the project that you want to convert:

Browse...

Database details
Server:

- l Test Connection l

Database prefic:

l Generate name l

Authentication details

Users will not be ired to enter any
Windows Authentication ¥ | when they apen the profect becsuse their Window
credentizls will be used.

User name: Password:

Progress log

Figure 24: Select Project to Convert

The process will take several minutes depending on the size of the project.
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Class Structure and Behavior

Classes are used to organize properties, symbols, and behaviors. On the P&ID side, each class can have
symbols associated with it. On the AutoCAD Plant 3D side, each class has shapes drawn as defined by
the specs or other model content.

Classes are organized in a hierarchy so that properties can be inherited. The four top level classes on
the P&ID side are Engineering Items, Non Engineering Items, Pipe Line Group, and Signal Line Group.
The purpose of the Engineering Items class is to be a container that represents any item that may be
purchased in a project. Non engineering items are for non-purchasable objects (like off page
connectors). The Signal Line and Pipe Line groups allow organizing line items into sets for reporting.

Inheritance

Having a hierarchal class structure means that child classes, like Equipment, get the properties from
their parent class, as well as their own properties. For example, the Manufacturer property is defined on
the Engineering class. If you select the Equipment class, you will see a Manufacturer* property. The *
indicates the property is inherited from a parent class.

[~ Engineering ftems )
. . __ Equipment Properties
= P&ID DWG Settings - Inline Assets Property -
. : ) Property Name - Display
i End Connections =3 Instrumentation Description
L Line Settings & Lines System pr... |Class Na
[+ Mozzles
Export and Import Settings - Non Enginesing ftems “Description Descripti
Paths "ﬁuj;_m “Manufacturer Manufac
H . . i Annotation
Data Manager Corfiguration ‘... Closed Drain Mo PID “ModelMumber Madel M.
=- P?-.ID (Class Defintions
=8 E!'IEIiI'IEEﬁI'IEI ttems * Figure 25: Inherited Properties
[+ Equipment
G- Inline Assets Notice also that the Non Engineering Items, Pipe Line, and Signal
- Instrumentation Line group classes do not have a Manufacturer property, as
- Lines there i t to all of them with that t
__ Mozzles ere Is no parent common to all O em wi at property.

m
L
.. =

on Engineering ftems * ) )
- Actuators Property Inheritance applies to AutoCAD Plant 3D classes as

- Annotation well. However, the default properties are not the same, and you
- Closed Drain Mo PID
[+~ Connectors

- Flag

- Flow Amow

- Gap

[+~ Line Breakers

- Open Drain Mo PID
- Tie In

-~ Pipe Line Group + Figure 26: Top Level Classes
- Signal Line Group

cannot create custom classes on the AutoCAD Plant 3D side.
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Property Flows

To understand where properties may be used, examine the property workflows in the images below.

Project and Drawing Properties
Project and drawing properties can be created and modified in the project setup.

(General Settings Froject details
* General properties Worl histary prompts
- Database Set i i £
abase Setup Project name: Tailoring AtoCAD PAID 1 Al'.l:lf:matlc.?l\y prc.mpi for worl history when:
- Drawing Properties (") Opening project drawings
- Reports Project description: . . .
- File Name Format X () Clesing project drawings
PRID DWG Settings Project number
. @ Never
Flant 30 DWG Settings
lsometric DWG Settings General paths and file locations
COrtho DWG Settings User-defined reports directory:
P:\Tailoring AutoCAD P&ID and Plant 30%Report Templates E
Related files directory:
P:\Tailoring AutoCAD PAID and Plart 30\Related Files E
Custom properties
T Custom categories: Properties of selected category:
USIOMm Frojed =
ol Name Value
Properties Client Information
City
State
Fostal Code
[ add |[ Delete |[  AddRow | DeleteRow |

Figure 27: Custom Project Properties

Custom Drawing properties are on the Drawing Properties node.

' ™
' Project Setup M

[=)- General Settings Drawing properties
- Project Details Custom
Database Setup Custom categories: Properties of selected category:

<
- Reparts Name Diescription
-- File Name Format
P&ID DWG Settings
Plant 30 DWG Settings
[l lsometric DWG Settings
- Ortho DWG Settings

[ Ay |[  OK || Cancel |[ Help

Figure 28: Custom Drawing Properties

Note that properties that will be used on isometrics should not have spaces in the category name or in
the property name.
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Project and drawing properties are available to use on reports, P&IDs, and orthographic drawings.
Custom drawing properties are not available for use on Isometrics.

Figure 29: Property Usages
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P&ID Class Properties
P&ID class properties are defined in the project setup, and available to use in P&IDs, reports, and push
to AutoCAD Plant 3D parts through P&ID Object Mapping settings.

=8 Engineering ems + Property Property Display Defautt Property ~— - m |
- Mon Engineering ems Mame Description Mame Value Type Acquision Read Only Visible -
-~ Pipe Lins Group o EESIED B8 System pro_.. | Class Name | Engineering... | String None Eil: ‘
i Signal Line Group
- Plant 30 DWG Settings Description Description ENGINEER... | String None | Remove
: E:::n and Import Settings Manufacturer Manufacturer String None [
H
Data Manager Configuration ModelMum... Model Num... String Mone [}
Layer and Color Settings Supplier Supplier Strinn None
Piping Connection Settings B PP el 0 @
P&ID Object Mapping Commert Commenrt String Mone [}
Plart 3D Class Definitions Annotation... Oval Ta... | = | Annotation
i Spec Update Settings
[i]- Isometric DWG Settings Substitution True ~ | Boolean
[ Ortho DWG Settings SupportedS... 3 Bitwise Flag
DigplayMame Engineering... | Sting
GraphicalSt... | Graphical

Figure 30: P&ID Class Properties

P&ID Reports Plant 3D
Annotations :

Mapping

Figure 31: P&ID Class Property Usages
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AutoCAD Plant 3D Class Properties
AutoCAD Plant 3D class properties are defined under the AutoCAD Plant 3D DWG Settings. These
properties are available for use in Orthographic drawings, Reports, and Isometrics.

[#- Engineering tems ) ey Visiblein ~ * Add...
- Non Engineering tems Er:n?l:rty Er:spc?'gion Bgﬂ? 3:{3:“ -T—;%?W Acquisitior  Read Only ﬁzbliﬁg Object
- Pipe Line Group View c
- Signial Line Group PartFamil... Part Famil... String None = =
= Plant 3D DWG Settings |
. Export and Import Settinge PartFamil... Long Des... String None =
- Paths Compatibl... Compatibl... String None
- Data Manager Configuration .
... Layer and Color Settings Manufact... Manufact... String None 0
- Piping Connection Settings Material Material String None [
- P&ID Object Mapping - - -
=)- Plart 30 Class Definitions MaterialC... Material ... String None =
-~ P3d Line Group PartSizel... Long Des... String None =
B 5ing anc Eaypmen]
(- Steel Structure ShortDes... Short De... String Naone =
- Spec Update Settings Spec Spec :E List None =
[#- lsometric DWG Settings )
-Ortho DWG Settings temCode ltem Code String None = & # Al

Figure 32: AutoCAD Plant 3D Class Properties

In addition to being able to define default property values, you can create custom values that read from
the specs and catalogs. If a part has the same property defined in a spec as in the part’s parent catalog,
the spec will obtain the value from the catalog. Likewise, if a project class contains the same property as
the spec part, the project will obtain the value from the part’s spec. In both of these scenarios, the
property names (not descriptions) must match.

Em—

Figure 33: AutoCAD Plant 3D Class Property Usages

L
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Custom Class Design (P&ID only)

While it may be tempting to create your own class structure within the Engineering Items class, you
should only create a new class if there is not an existing class that utilizes the functionality you need. For
example, if you create a new Hand Valves class (like “Your Company Hand Valves”) to hold custom
valves classes, some of the functionality that the default Hand Valves uses may not be available to your
custom class. Check these guidelines to decide if you should create a new class:

e |sthere already a class for the category of item you want to insert?
e Does the existing class exhibit the behaviors you need?

If the answer to these two questions is yes, do not create a new class. There should not be a class per

each symbol that you want to use, but a class for the category of symbol (i.e. Gate Valve). If you create
extra classes, you may have to alter the class mappings for each user, and you may not get the proper
object behavior when using the item on the P&ID.

In summary, before creating a class, you need to find the symbol that acts most like the item you need
and has the most similar properties. One other caveat, if you are removing an existing class, you will
have to remove any blocks that use that class from the project before you can delete the class.

Combination (PLANTDEFINECALCPROPERTIES)
AutoCAD P&ID and AutoCAD Plant 3D have a tremendous tool that allows you to combine property

values.
I oot i =2==| You can view a knowledge base article on
[Prid | Pping | 1so Otho | Mic
B ol — setting up an alternate tag format. You can
: TR also set up complex line number
e properties to use on your isometrics:
http://www.pdoteam.com/2013/07/comp
lex-line-numbers-in-isometrics/
P mctcs Before using a calculated property, you

should be aware of two issues:

First, you cannot include the Size property

in your combined field. The Size property

will not display. Secondly, calculated

properties will not be displayed in reports

Figure 34: PLANTDEFINECALCPROPERTIES as they do not get saved in the database,
but are calculated as the program runs.

The expressions for the calculated properties are defined in the .dcfx file associated with the project
part.
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Folders

Within the project manager you can setup two different types of folder. You can create a standard
folder that exists in the project manager and the Windows folder structure. You can also create a virtual
folder which only resides in the project manager. Virtual folders are useful for categorizing the structure
while maintaining the existing project folder structure.

By default in 2015, setting the folder name modifies the path. However, once you have set the name,
you can click browse to change the modified path to any folder of your choosing.

A Project Folder Properties ﬁ A Project Folder Properties @

Folder name: Folder name:

Mech| Mech

Store new project DWG files in: Store new project DWG files in:

P\Tailoring AutoCAD P&ID and Plant 3DVFID DWG\Mech+ (=] P:\Tailoring AutoCAD PAID and Plant 30°PID DWG (]
DWW creation template for folder: DG creation template for folder:

PID ANSI D <Color Dependent Plot Styles dwt (=] PID ANSI D <Color Dependent Plot Styles.dnt (=]
[T] Prompt fer template [ Prompt for template

[ ok || cancel |[ Help | [ ok || Camcel |[ Help |
L oy L oy

Figure 35: Create Project Folder Figure 36: Create Virtual Folder

Using the Merge option will create the new folder in the project manager while keeping the contents in

the selected folder.

Folder Already Exists

) The folder "Mech" already exists in directory
— "PATailoring AutoCAD P&ID and Plant 3D".

Select one of the following options to proceed. l
2 Merge the existing folder
This existing folder will be used. No new folder will be created.

< Create a folder with a new name
Go back to the previous dialog and select a new folder name.

< Do not create this folder
This operation is cancelled. No folder will be created.

Cancel

Figure 37: Merge to Existing Folder

With each created folder, you can supply a different template, or have it prompt for a template.

L
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Filename Format

For each project, a file name format may be defined. The filename format will apply to each drawing in
the project, but may be overridden. Only one filename format may be applied to a project. Within the
types, selection lists may be used. When the drawing name is set, whether by using a file name format
or not, the Drawing Title property uses the value given as the file name.

=) General Settings File: name format
Lo Project Details
Database Setup
Drawing Properties

Name Type Length Delimiter
Reports

File: Name Format + Discipline String - 2 -
+ P&ID DWG Settings
+- Plart 30 DWG Settings -
+ lsometric DWG Settings Mumber String l : ] -
+- Ortho DWG Settings Numeric -
Fipe_Sizes
A Fipe_Specs
ok Tracing_Types
Insulation_Types |=
Instrument_Ty

Equipment_Types

Figure 38: File Name Format Options

Title Blocks

By allowing the program to manage your title block information, you can greatly increase your
productivity. You will have to setup title blocks for three areas of the program, P&ID, Orthos, and
Isometrics. The P&ID and Ortho title blocks can be used from the same template, but the isometric title
block must be setup through the Isometric Title block setup for your company style.

Configuring a title block allows us to define project and drawing properties and display those properties
using fields.

AU Online has a link for a class with a walkthrough doc on creating drawings with title blocks:

e http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2012/autocad-
pid/customizing-autocad-pid

The main key is to modify your title block from within a project drawing. Use fields to include custom
properties, and then put a space in for all the values. After that, you can use SaveAs to create a
template. Some project properties will not hold a blank value (or a space), so you have to fill them in if
you are going to use them in a title block.
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Fields may be used by right-clicking and choosing Insert field while editing text or attributes.

(IA Field |

Field category: CurrentDwgTitle:
[pmject v] 1-A1-1001
Field names: Format:
CurrentDwgArea [one) ]
CurrentDwgAuthor Uppercase
CurrentDwgCustom Lowercase
CurrentDwgDescription First capital
CurrentDwgEditedBy Title case
CurrentDwgModifiedDate

CurrentDwgNumber

CurrentDwgStatus

CurrentProject

CurrentProjectCustom

CurrentProjectDescription

CurrentProjectMumber

Project

Field expression:

%%<\PnID DrawingProperties. General DWG_Title > %

OK ] [ Cancel ] [ Help

Figure 39: Choosing Field Properties

Sharing

Because of the powerful, portable database structure used with AutoCAD P&ID and AutoCAD Plant 3D
drawings, sharing projects and drawings is simple and easy.

L
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Sharing a Project

To share an entire project, create a zip of the top level folder, and send it via email or other service. If

your drawings are outside of the project.xml folder, make sure you include a folder that contains the

drawings and the project.xml folder.

(P:) »

v [ 43 [ Search Projects (1104

ww folder

Name
. Tailoring AutoCAD P&J
| Technical Design
| Toshiba Power System
. Triple C
2 Validation
. Venture Engineering
. Victualic Catalog Conve
. Worley Parsons
| 2011 Sample Project.7z
[ 2012 DefaultProject
|| 2012 SampleProject.7z
1, 2013 Iso Config.zip
12158-P-TRUCK UNLOA

20 acad.err

Yy E

Open

Open in new window
Scan with Folder Size
Git GUI Here

Git Bash Here

I-Zip

KDiff3

Snagit
TeraCopy...
Shared Folder Synchronization

Restore previous versions

Scan with AVG

Figure 40: Zip a Project

Sharing a P&ID project
Because AutoCAD P&ID can be used separately from AutoCAD Plant 3D, you can separate out extra files

Size

Add to archive...
Compress and email...
Add to "Tailering AutoCAD P&ID and Plant 2D.7z"
Compress to "Tailering AutoCAD P&ID and Plant 3D.7z" and email
Add to "Tailoring AutoCAD P&ID and Plant 3D.zip"

Compress to "Tailering AutoCAD P&ID and Plant 3D.zip" and email

16,691 KB
11,380 KB
1,830 KB
1KR

that don’t relate to the P&ID project. You can greatly decrease the size of the project and reduce the

amount of customized information given out by including only the files shown below.

MName

J Equipment Templates
J ImportExportSettings

, PID DWG
. Related Files
J StringTables

| DefaultConnectorsConfig.xml

| Misc.dcf

| MiscPartxml

L | MiscPartxml.plck

| PIDTo3dClassMapping.xml
_ PnIdPart.xml

__| PnIdPartxml.plck

%| ProcessPower.dcf

e (%) [ [ [

L

ProcessPower.dcfx
Project.ml
Projectxml.lock
projsymbolStyle.dwg

1 SubstitutionPalettes.aoml

Figure 41: Sharing P&ID Project Only

Date modified

1/28/2014 9:50 AM
1/28/2014 9:50 AM
2/11/2014 3:46 PM
1/28/2014 9:50 AM

2/10,/2014 11:33 AM
12/16/2012 8:54 PM

1/28/2014 9:50 AM
2/11,/2014 9:28 AM
2/11/2014 2:39 PM
2/11/2014 9:28 AM
2/11/2014 2:43 PM
2/11/2014 2:39 PM
2/11/2014 3:46 PM
9/22/2011 9:54 PM
2/11,/2014 9:28 AM

1/28/2014 11:53 AM

6/5/2013 5:00 AM

5/22/2010 10:54 AM

Type

File folder
File folder
File folder
File folder
File folder
XML File
DCF File
XML File
PLCK File
XML File
XML File
PLCK File
DCF File
DCFX File
XML File
LOCK File
AutoCAD Drawing
XML File

Size

19 KB
35 KB
3 KB

0 KB
921 KB
130 KB
0 KB
1,029 KB
151 KB
3KB

0 KB
409 KB
76 KB
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Sharing Individual Files

Because the data for each drawing is stored internally, you can send individual files. In the drawing
annotation checker, you can specify whether to update the off page connector annotations or not.

Drawing Checker Revie

Review Drawing Updates

The items listed below have been updated in this drawing.
Select each row to review the change in the current drawing

Od Value

*

[] Erase review clouds in drawing when window closes I

Close H Cancel H Help

Figure 42: Drawing Review Checker

When an individual file is copied into a project, the program first checks to see if all of the classes from
the drawings are in the project database. Then it checks to see if all of the properties from the drawing
are in the project database. A log will be created of the classes and properties that do not exist.

All of the classes and properties common to the project and drawing will be updated using the drawing
values.

DATA SYNC fied

Database

W

-

Figure 43: Data Sync Process
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Project Symbols

In AutoCAD P&ID tool palettes are using for symbol insertion. Managing these palettes can be done
through standard AutoCAD techniques.

View these articles for more in depth help on managing palettes:
e http://au.autodesk.com/au-online/classes-on-demand/search?full-text=tool+palettes
e http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2011/autocad/managing-
your-standards-and-reusable-content-with-autocad-tool-palettes-revealed
e http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2012/autocad/the-guts-of-
autocad-cad-management-simplified

TOOL PALETTE SETUP .
In order for project symbols to

y . 4 - . ~ v -
' | be usable by everyone, they
need to be put on a network
e Change ; Set . .
Choose Default Tool Modify Create Export Close Folder location. To setup this up, we
Location Svmbols Palette palettes Groups Groups || AutoCAD Read . .
y Path Only will follow eight steps.
J /

Figure 44: Network Tool Palette Setup Process

Choose a Location

Create a location similar to K:\Plant Content\Tool Palettes, or choose one that fits your existing network
folder structure. The location can be managed in a CAD admin folder (with permissions) or a regular
folder. At this point, no one should be using this location for palettes. If they are they must exit
AutoCAD before you can modify the palettes.

Copy Default Symbols
Decide whether you will start off with the OOTB (out of the box) symbols, or if you only want to create
your own. If you are going to use the default ones, copy them from your local user data folder:
e C:\Users\%USERNAME%\AppData\Roaming\Autodesk\AutoCAD Plant 3D
2015\R20.0\enu\Support\ToolPalette
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Change the Tool Palette Path
The tool palette path is stored in AutoCAD options. Set this location to the network folder.

A Options &J

Cument profile <<Unnamed Profile>> E Current drawing PIDOD.dwg
Files |Dsplay | Open and Save | Plot and Publish | System I User Preferences | Drafting | 3D Modeling ISeled\un I Pmﬂ\es‘

Search paths, file names, and file locations:

% Support File Search Path b Browse

% Working Support File Search Path

2, Tusted Locations
% Device Driver File Search Path

Project Files Search Path
ﬁ Customization Files
ﬁ Help and Miscellaneous File Names
ﬁ Text Editor, Dictionary. and Fort File Mames
ﬁ Print File. Spocler, and Prolog Section Names Set Cumrent
ﬁ Printer Support File Path
- Automatic Save File Location
- g2 Color Book Locations
- Data Sources Location
-] Template Settings
=42 Tool Palettes File Locations

[Ny Flart Cortent\Tool Palettes
% Authoring Palette File Locations
% Log File Location

ﬁ Action Recorder Settings

BB Dlrt 2 Dy iklich | nn Fils | nnsting
< mn +

m

Figure 45: Set the Tool Palette Path

Modify your palette
Create your palettes and arrange them by using standard AutoCAD methods. Add objects by going into
project setup and click add to tool palette.

For custom line types, refer to these articles:

e http://www.pdoteam.com/series/custom-pnid-lines/

Create Groups
If you are integrating different client symbols, or default symbols, you should organize these using
groups. The user can switch groups to view a subset of the palettes.

]
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= v Allow Docking
£ Seek Design Content
v Allow Docking L : .
g o View Options...
£ MNew Palette E
=1
Customize Palettes... 5 Sort BT '
J | Customize Commands... LE
2 .
a Annotation and Design PﬂEtE
E
g [EE Mk Add Text
g Tables
| | Leaders Add Separator
Generic Lights m
E Photometric Lights = NEW Palette
g{ Cameras g
I Visual Styles Delete Palette
| | v PDPP
DD Rename Palette
g PID 154
8  PDDN Customize Palettes..,
PID JI5-150 . .
| | Apatettes g Customize Commands...
Figure 46: Selecting a Tool Palette Group Figure 47: Customize Palettes

Unfortunately, groups cannot be managed from the network, so users will have to import them in order
to organize their palettes.

To access groups, you can right-click on a palette, and go to customize palettes. Create a new group by
right-clicking and then choosing new group. Then you can add a palette to the group by dragging and
dropping it into the group folder.

Export Groups
To export a group, right-click on the folder and choose export, or you can choose the export all option.

A Customize =5
Tool Palettes - Al Palettes

5 \quui"me”t : g 'é:e_s . Palsttes: Palette Groups:
5 Valves % Equipme T CS150 - © & Equipment a
% Fittings E % Valves iy MyCompany« W 5y Valves
%, Instruments {3y Fitings 7% 5300 = i [ Instuments
N - | 7, C5600 - [ Fitings
 Mon-engineering E Instruments "y CS900 L [E Hon-engnesing
}, Lines Ei ”‘ ™ Lines =+ PAID JIS450
% Equipment A 4 % Equipment [y Lines
A Valves % Valves i ¥ Equipment
il ™ Fitings } Valves
iy, Fittinas s 7y Instruments y Fitings
Current Palette Group: PID PIP 1% Non-enginesring } Instrumerts
Delete 7 Lines |3y Non-enginesring =
[B81™ A.toCAD Plani 3D - Piping Comyi
Set Current :] )’: \E/:wz?em S = e
o b, Fitinas < L oo
L _ — port... Curert Palette Group PID FIP Export Al...
Export All... Import...
Import.. (o
Figure 48: Exporting Default Tool Palette Groups Figure 49: Create Palette Group

AutoCAD will export a .xpg file. Save this in the tool palette folder on the network. Use the same access
methods to import the tool palette groups onto each of the user computers. As a backup, you should
export all of the default groups before making modifications.

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 36



Close AutoCAD
AutoCAD doesn’t save the tool palette changes permanently until the program closes. Once you have
made your modifications and exported your palette groups, close AutoCAD.

Set Folder to Read-Only

In order to properly manage tool palettes, only one user can edit them at a time. To facilitate this, you
should set the tool palette folder to read-only while palettes are not being edited. Select the folder in
Windows Explorer, and click Properties.

Tool Palettes Properties Iéj

General |Sharing I Security I Previous Versions Customize|

| Tool Palettes
LA B & 4 F Sh.ab - 5 S s
DAVEWOLFED3 » Plant Admin Training » Plant Content »
— Type: File folder
Sh h v Newfold . )
et s Location:  \\DAVEWOLFED3\Plant Admin Training\Plant Conts
*  MName Date modified
Size: 2.94 MB (3,089,535 bytes)
2013 11/27/2013 9:25 AM
20 2014 11/27/2013 919 AM Size on disk:  3.38 MB (3,547,136 bytes)
Templates 11/27/2013 9:14 AM
P PPy Cortains: 254 Files, 4 Folders
Open
Open in new window
Created: Tuesday, September 17, 2013, 2:41:46 PM

5 Id
PP SRR ) e N e B B
Attributes: Read-only (Only applies to files in folder)

N e
Send to 3

Cut

Copy
Paste

ate modified: 2/13/2014 2:53 PM Create shortcut
Delete

—_— Rename 0K Cancel Apply
g m e —

Figure 50: Set Palette folder to Read-Only Figure 51: Check Read-Only Property

Even if you manage access to the folder via group policy, people with read/write access should use the
read-only option to prevent admin users from accidentally changing the tool palettes.

Other Considerations

Once the initial tool palette setup is complete, you may customize your AutoCAD options further. If you
only created company palettes on the network (did not copy default palettes), and you wish to make the
default palettes available, you can add another tool palette path to user AutoCAD options.

Make sure to keep the network path below the user modifiable folder, as the top folder will be the tool
palette read/write directory. On your own computer, you will have to move the network path to the top
to modify the network symbols.
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Cument profile: <zlInnamed Profile>> i‘. Cumrent drawing: Drawing1.dwg

Files | Display | Open and Save | Flot and Publish | System | User Preferences I Drafting | 3D Modeling ISe-Iedion I Profiles | Online |

Search paths, file names, and file locations:

% Support File Search Path & Browse...

% Waorking Support File Search Path

Bndaci Rl o P i A e

&
Q‘
r

RECE ST =
|_:I - o Duwe o LUCauun

E Template Settings

: &= Tool Palsttes File Locations

4 C\Users‘dave wolfe. 5-VILLE-ECAD App Data’ Roaming " Autodesk \ AutoCAD Plant 30 2
-y K:MPlart Content™ Tool Palettes

-
o

<'| i | F

Figure 52: Multiple Palette Folders

Going Local

Some companies have a need to provide settings for mobile users. In those cases, use offline drives for
CAD standards like tool palettes and templates, or use a program like Microsoft’s SyncToy to copy the
content to a local folder (whether on the network or not).

If using offline drives, they often do not get initialized before AutoCAD starts. To have them initialize
properly, use the reply in this article.

e http://answers.microsoft.com/en-us/windows/forum/windows 7-networking/mapped-
network-drive-is-connected-but-shows-as-not/4ac5ff92-863¢-4921-8632-e38cbd136fb4
http://support.microsoft.com/default.aspx/kb/937624?p=1

To configure the EnableLinkedConnections registry value, follow these steps:
1. Click Start, type regedit inthe Start Search box, and then press ENTER.

2. Locate and then right-click the following registry subkey:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\Policies\System
Point to New , and then click DWORD Value .

Type EnableLinkedConnections, and then press ENTER.

Right-click EnableLinkedConnections , and then click Modify .
In the Value data box, type 1, and then click OK.
7. Exit Registry Editor, and then restart the computer.

o vk w

SyncToy can be downloaded from here:
e http://www.microsoft.com/en-us/download/details.aspx?id=15155
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P&ID Content

AutoCAD P&ID controls the symbols, layers, colors through the project setup dialog. Each class may have
a setup of symbols associated with it, and the class will define the default properties for that symbol.

Layers

The project setup layers available for symbols are read from the projsymbolstyle.dwg. To have new
layers show up in the Symbol Settings dialog, add your layer to the projsymbolstyle.dwg. The
projsymbolstyle.dwg may be modified outside of the project setup command. While the
projsymbolstyle.dwg controls the layers, it will not override existing layer settings in a drawing, but the
template and/or current drawing will control the actual layer settings like color, line type, and line
weight. Because usually the layer defines the necessary object properties, typically the Color, Linetype,
and Line weight will all be assigned by layer.

A Symbol Settings @

Symbol Properties =
Symbol Name Ball Valve Style
Block FIP BALL VALVE
oo o =
Layer Mechanical
Color Annotation .]

Linetype Defpoints
Linetype Scale Equipment
Plotstyle Existing Process

Line weight Instrument

Instrument line

JOther P rtie
SR

Symbol Scal...

NoPlot
Process
Scale Mode |1 ﬂ

Scale on Ins...

Mirror on In... No

Tagging pro.. Automatically assign an auto-generated tag
Join type Inline

Auto Nozzle  No

Auto Nozzle...

[[ok | [cancel | [ Heb |

Figure 53: Symbol Settings

]
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Selection Lists

Selection lists allow you to pre-define a list of commonly used values without limiting the values entered

in the cell. To view selection lists, go to P&ID DWG Settings > P&ID Class Definitions > Engineering Items

> Equipment. Select Type and click Edit.

i~ Export and Import Settings e
- Paths *
i Data Manager Configuration )
El- P&ID Class Definitions Properties L 4
- Engineering tems Property Property Display 4 o~
- Equipme Mame Description  Name \‘
“Inline Assem_ Tag System pro... | Tag
- Instrumentation
- Lines System pro... | Type
- Nozzles Equipment ... Equipment ..
Mon Engineering tems - - 3 "
Pipe Line Group Weight Weight 3 |
Signal Line Group MaterialOfC... Material of .. |
- Plant 30 DWG Seftings ?
[#- lsometric DWG Settings Mumber Number -
[ Ot WG Sattinae hee [ Pl F
Figure 54: Modify Selection Lists
i Selection List Property === You may edit, remove, or add lists as needed
S Ty when you create properties.
[ NewSelectionlist. | | AddRow.. | The selection lists for AutoCAD P&ID are separate
[ Delete SelectionList.. | [ Delete Row | from AutoCAD Plant 3D. For example, you would
have to modify the Services for AutoCAD P&ID and
E:Eg—ggggs Value Description the Services under AutoCAD Plant 3D Classes to
Tracing_Types Medng equipm... make a matching services list.
Insulation_Types B Bl
Instrument_Types OWers Bef ti lecti list k t t
Services _ c Compressors efore creating a selection lists, make sure to note
S E Heat Exchang... the order of the items as you want them to
F Fumaces appear. You cannot re-order items in the list
M Mechanical Dr... without removing items.
P Pumps
R Reactors The Selection Lists plugin in the App Exchange
m Towers/Colum... . )
store can help manage list entries by
TK Tanks
U Miscellaneous... importing/exporting to Excel.
Drums
0K || Cancel |

Figure 55: Selection Lists Dialog
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Symbol Lists

Symbol lists are similar to selection lists in that you can select a property value. The difference is that
with a symbol list the selection is tied to a symbol style. For example, the Normally property is defined
at the Hand Valves class level. If you change the Normally property on Ball Valves, you can see how the
symbols are linked to the property value. A class may only have one Symbol list property.

=) P&ID Class Definttions | Elaueu J
=3 E!'ID\I'IEEI'\I‘\Q ltems
- Equipmert
- Inling Assets L
- Hand Valves P | Frontics

- Angle Ball Valve Property Property Display Default Property - o Add,
- Angle Check Valve Name Description ~ Name Value Type Acquistion  Fead Only  Visble -
-+ Angle Globs Vatve “Tag System pro... | Tag String None ]
- Angle Pressure Reducir
- Angle Valve “ValveCode Valve Code String None ]

- Angle Valve Prog
- Ball Check Valve

oma System pro. | Nommally NO - | Symbol List | None =

EEHEEEEE

“Fai 5
i -~ Ball Float Valve o= | & Symbol List Property - @ —
* - Ball Valve *EndConne.. — = =
h - Breather Valve . . B
.- Butterfly Valve Number Property Value Block Value
- Butterfly Valve Progress “Code Ball Valve Closed Style r
- Check Valve y B
cso Ball Valve S
- Continuously Operated ' Annotatlon..._ al Valve Styla E
-~ Codling Section Substitution Lc Ball Valve Closed Style R
- Detonation Safeguard F Supported Lo Eall Valve Style
- Diaphragm Valve —3 =
.- Diverter Valve DisplayNami NC Ball Valve Closed Style | il
- Excess Flow Valve E NO Ball Valve Style a
- Flashback Arester Tag format
- Flow Limiter With Orfice Hand Valve T4 H
- Four Way Valve

+ Freezing Section Addd Row Edit Annotation
- Gate Valve
- Gate Valve Progressive [L aocd)

- General Cooling Trap
- General Sound Absorbe

Figure 56: Modifying Symbol Lists
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Symbols

There is a difference between how Block Definitions are managed for Annotations vs. Graphical Styles.
By default, each Annotation Style is always associated with a unique Block Definition. When creating a
new Annotation Style, if you select a Block Definition for an Annotation Style that already exists, the
product will automatically make a copy of that Block Definition for you to modify.

In contrast, Graphical Styles are designed to share Block Definitions. If you create a new Graphical Style
and select the Block Definition for an existing Graphical Style, both the old and new Graphical Style will
use that one Block Definition, and changes to that Block Definition will affect both Graphical Styles.

The reason that an Annotation Style automatically creates a new Block Definition is that usually, each
Annotation Style will define different Attribute Definitions with different Format Strings, thus each
Annotation Style must have its own Block Definition.

I O

Class settings: Ball Valve [Val\re Label 'J I Add Annotation
Symbol

[Ball Valve Style - Add Symbols... Q— I Edit Annotation... J
— - [ Edit Symbol.. ]
{ Remowve Symbal... ]
[ Edit Block... ]
Figure 57: Add Symbol Figure 58: Add Annotation

A block definition is the way AutoCAD keeps track of a block in a drawing. You can view the block
definitions by using the BEDIT command. A block reference is a selectable representation of the block
definition within the drawing area.

JA Edit Block Definition ==
Block to create or edit
] Preview
<Current Drawing> P
AdjacentPipeReducerStyle_block
Equipment Tag_block
FLANGED ENDCODE
Flow Amow
Function Symbol - Averaging_block
Function Symbol - Bias_block
Function Symbol - Conversion 10_block
Function Symbol - Difference_block
Function Symbol - Dividing_block Description Block Reference
Function Symbol - Exponential_block
Function Symbol - High Limit_bleck
Function Symbol - High Select_block
Function Symbol - Low Limit_block
Function Symbol - Low Select_block
Function Symbol - Muttiplying_block
Function Symbol - Square Roct_block.
Function Symbol - Summing_block.
Function Symbol - Unspecified Function_block.
Function Symbol - User Defined_block
Insulation Label_block i
Corecs e
Figure 59: View Block Definitions Figure 60: Block Reference Example
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The block definitions for the project symbols are stored in the projsymbolstyle.dwg. To create a new
symbol you can use any standard AutoCAD method for creating a block. Typically the block already
exists in a drawing, so the Create Symbol dialog asks you to select a drawing that has the block within it.
To select a block that is part of the default AutoCAD P&ID package, select the current project’s
projsymbolstyle.dwg.

Create new Screw Pump Symbol Example

Use the methodology of your choice to create the new Block Definition. In the following example, the
Block Definition for the PIP Screw Pump has been copied and the copy has been renamed and modified.
The new Block Definition has several lines added to the pump body. Both versions are shown.

Remember to save the drawing in which you have defined the new block definition.

Figure 62: Screw Pump

Figure 61: Reversible Screw Pump
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The next step is to add a new Graphical Style for the Screw Pump class based on this Block Definition.
Open the Project Setup dialog and navigate to the SCREW PUMP node under P&ID Object Definitions.

& Project Setup

- Crushers -
- Driers
Energy Symbols
- Fitters
Fumaces
- Heat Exchangers
- Mechanical Drivers
Miscellaneous Equipment
- Mixing Equipment
- Nuclear Reactors
= Pumps
- Centrifugal Pump
Centrifugal Sump Pump__
- Diaphragm Pump
- Blectromagnetic Pump
Gear Pump
- General Pump
- Helical Rotor Pump
Horizontal Certrifugal F|
- Liquid Jet Pump
Liquid Ring Vacuum Pu|
- Positive Displacement
- Progressive Cavity Pun|
Reciprocating Pump
- Rotary Piston Pump
B ey rum)
Vertical Can Pump

Vimtinad lokimn Do

Figure 63: Add Symbol

T

Pressing the Add Symbols button raises the Browse dialog. Navigate to the current project’s

projsymbolstyle.dwg.

A Add Symbols - Select Symbols

Selected Drawings:

Awailable Blocks

Preview

Mo preview availzble

7] (o

Class seftings: Screw Pump

Symbal
Screw Pump Style - Add Symbols.. ]
Edit Symbol..
Remave Symbal...
Edit Block.
Add to Tool Palette ..
Properties
Property Property Display Default Property .
Name Description  Name Value Type Acquisiion Ry
System pro... | Class Name | Screw Pump | String Mone
*Description Description | SCREW P... | String Mone
“Manufact... Manufacturer String MNone
“ModelMu... Model Num... String MNone
“Supplier Supplier String None
“Comment Comment String None
“Tag System pro... | Tag String None
“Type System pro... | Type List None

@ A Add Symbols - Select Symbols

Selected Drawings:

Selected Blocks Awailable Blocks:

C:\Users\DEVTEST"Documents\Pr = E]

PIP PULSATION DAMPENER

PIP RECIPROCATING COMPRESSC
PIP REMOVABLE SPOOL

PIP ROTAMETER WITH INTEGRAL
PIP ROTARY VALVE

PIP RUPTURE DISC - PRESSURE F
PIF RUPTURE DISC - VACUUM REL
PIF SCREW COMPRESSOR

PIP SCREW PUMP

PIP SINGLE LINE NOZZLE

PIP SINGLE SOLENOID

PIP SINGLE SOLENOID - MANUAL £
PIP SINGLE SOLENOID - REMOTE |
PIP SPACER

PIP SPACFR W Fl AMRFS

] . 3

-

Preview Preview

Mo preview available Me preview available

Selected Blocks:

Praview

Next > ]

[ Help

Figure 64: Add Symbols Dialog

Figure 65: Select Symbols
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Type in a name (Reversible Screw Pump). You also can specify AutoCAD object properties like Layer,

Color, Linetype, and more here.

A Add Symbols - Edit Symbol Settings [=]
Selected Blocks: P&ID Class Definitions:
Soewrimp G
Symbol Properties =
Reversible Screw Pump

Block PIP Screw Pump 2

| General Style Properties -
Layer Equipment
Color O ByLayer
Linetype ByBlock
Linetype Scale - Use Current ——
Plotstyle ByColor
Line weight -~ Use Current ----

 Other Properties -
Symbol Scale Factor  |1.0000
Scale on Insert Ne
Scale Mode Uniform scaling
Rotate on Insert Ne
Mirror on Insert Ne
Tagging prompt Prompt for tag during component cr...
Join type Endline
Auto Nozzle Yes
Auto Nozzle Style Assumed Nozzle Style

Figure 66: Edit Symbol

The new style is has now been created in the Project Setup and is available.

(Class settings: Screw Pump

Symbol

Reversible Screw Pump -| [ Add Symbols... ]
[ Edit Symbol... ]
[ Remave Symbal... |
[ Edit Block... |
[ Add to Tool Palette ... |

Figure 67: Add Symbol to Tool Palette

For the final step, press the “Add To Tool Palette...” button to place a button on the Tool Palette which
will create a screw pump using this new style.

e ——
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The following dialog indicates that the tool has been successfully added, but be aware that it will be
added to the bottom of the palette group currently active, and you may need to reposition in using
drag/drop into the desired location on the palette.

Create Tool @

Figure 68: Symbol Added Dialog
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@R Figure 70: Symbol Moved to new location
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Figure 69: Initial Position of new symbol
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Batch Adding Symbols

To create several symbols at once, select them from a drawing file. Then you may assign a class and
different properties to each symbol in the list. By using this method, you can significantly decrease the
time it takes to make new symbols.

A Add Symbols - Select Symbols === |8 Add Symbols - Edit Symbol Settings [
Selected Drawings: Selected Blocks: P&ID Class Definitions:
P:\Tailoring AtoCAD P&ID and Pler ~ [ | breacvae  |EIEE E]

PIP BALL VALVE (CLOSED)

Available Blocks Selected Blocks: PIP GATE VALVE Symbol Properties -

[PPFLEXBEROSE .| PP BALLVALVE PP GATE VALVE (CLOSED) ymbolane :

PIP FLOW CONDITIONING DEVICE: PIP BALL VALVE (CLOSED) Block PIP BALL VALVE

PIP FLOW NOZZLE PIP GATE VALVE 5

PIP FLUME General Style Properties =

FIF FRONT FACING NOZZLE » :

FIF FURNACE Layer Mechanical

FIF GENERIC ROTARY VALVE Color O Bylayer

PIP GLOBE VALVE v

PIP GLOBE VALVE (CLOSED) Linetype —— ByBlock

PIP HANDWHEEL WITH ACTUATO Linetype Scale - Use Current ——

PIP HORIZONTAL CENTRIFUGAL P

PIP HOSE CONNECTION Plotstyle

PIP IN-LINE MIXER (e —

PIP IN-LINE SILENCER Line weight seuren

PIP INTERNAL FINATING RONF T2 T ‘Other Properties =
v

Symbel Scale... 0.2500
Preview Preview

Scale on Insert Mo

Scale Mode Uniform scaling

Rotate onIn.. No

Mirror en Ins... No

Tagging pro... Automatically assign a..
No preview available 5y Inline

AutoNozle  No

Auto Nozzle...

Figure 71: Select Multiple Symbols Figure 72: Set Symbol Properties
|A Add Symbols - Edit Symbol Settings o]
Selectzd Blocks: P&ID Class Definitions:
PIP BALL VALVE Gate Valve E]
PIP BALL VALVE {CLOSED)
S -
PIP GATE VALVE (CLOSED) S','meI Mame
Block ALVE
General Style Properties -
Layer Mechanical
Coler O Bylayer
Linetype ——— ByBlock
Linetype Scale - Use Current ——-
Plotstyle r
Lineweight - Use Current -—
Other Properties -

Symbal Scale... 0.2500
Scaleonnsert No

Scale Mode  Uniform scaling
Rotate on In... No

Mirror on Ins... No

Tagging pro.. Automatically assign a..
Join type Inline

Auto Nozzle No

Auto Nozzle...

Figure 73: Modify all symbol properties
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Connection Point Requirements

In order for your blocks to function correctly within the AutoCAD P&ID environment, you need to be
aware of connection point requirements. You can use blocks without attachment points, and the
program will break the line at the extents of the block. However, you will not be able to take advantage
of any of the features mentioned below.

Attachment Points in the block definition of a graphical style have two purposes.

The first purpose is to provide snap points. When you begin drawing a PipeLine from a piece of
equipment, any Attachment Point in the equipment’s block definition functions as a snap point.

Additionally, for assets that have flow direction, the naming of the Attachment Points is important. The
validation feature, when completed, will interpret the flow direction of an asset as going from
AttachmentPointl to AttachmentPoint2, and will use this to recognize situations in which an inline
asset’s flow direction is in conflict with the flow direction of the line upon which it sits. Validation will
also check for line connections at the attachment point to determine if a line is fully connected to an
asset.

Finally, some assets, such as Hand Valves, support the “End Connections” property. This property allows
for various end connection graphics to be drawn on the valve. These graphics also rely on the
attachment points in order to determine where to draw. In addition, they rely on the label of the
attachment point to determine at what angle to draw. The intention to support endcodes is indicated by
adding a colon, the word EndCode, and an angle, in counterclockwise degrees, to the attachment point.
Thus, an attachment point label could be: AttachmentPoint1:EndCode180.

The following example shows attachment points with endcodes defined for both a 2 port and a 4 port
valve.

AttachmentPoint4: EndCodeZ70
>

AttachmentFaint: EndCoded—)

Figure 74 Two port Attachment Point Block
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Figure 75 Four Port Attachment Point Block
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Guidelines for Orienting Attachment Points

Most inline components, such as those found on the Fittings and Valves tabs of the PIP Tool Palette, are
horizontally oriented by default. Their attachment points fall on the X axis, following the flow of a
horizontal line either to the left or right. Some components, however, are oriented by default along the
Y axis. If you place such a component, for example, a flame arrestor, on a horizontal line, it automatically
rotates to align with the line’s direction.

When configuring symbols for components, keep in mind the following guidelines:

e The imaginary vector drawn from Attachment Point 1 (AP1) to Attachment Point 2 (AP2) defines
the direction of the component.

e Most components are horizontally oriented, with the vector along the X axis.

e Some components, such as Flame Arrestors, have AP1 to AP2 along the positive Y axis. These are
vertically-oriented components.

e If the vector is non-orthogonal, it is ignored.

NOTE These guidelines do not apply to items on the Equipment tab of the tool palette or to General
Instruments on the Instruments tab. Equipment (endline components such as tanks and pumps, for
example) cannot be inserted inline. Similarly, General Instruments, which contain text inside
graphics, cannot be inserted inline.

Symbol Settings

Once your block has been defined properly, you will want to test its behavior to see which symbol
settings are appropriate.

The items under General Style Properties are standard AutoCAD settings.

Scale, Rotate, and Mirror on Insert are self-explanatory.

Tagging Prompt
Available tagging options are automatically insert, prompt, and not a tagged component. Note that
while this setting may be applied to a symbol, only classes that are registered in the tag registry will
actually allow tags.

1L el Prompt for tag during component creation i
Join type Automatically assign an auto-generated tag
I L Crompt for tag during component creation ‘
Auto Nozzle S... horm e o hpnent !

Figure 76: Tagging Prompt Types
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The default classes registered for tagging are:
e Equipment
e Nozzles
e HandValves
e |nstrumentation
e PipelineGroup

If you are creating a new class that requires a tag, you can register it for tagging as shown in this article:

e http://lazcad.com/2014/01/how-to-enable-unique-tag-for-p-id-specialty-items-manual

Join Type

The second symbol feature is the join type which specifies how the asset is expected to join with the
line. In recent release more emphases has been given to ‘Join Type’ property of any P&ID symbol to
control the behavior of symbols especially the graphical representation with respect to line.

PR R AT LD S | | LE

Mirror on Insert Mo

Tagging pro... |Prompt fortag during component creation
Join type Endline T
Auto Nozzle  [IIM1E

Auto Nozzle 5., Inline
— Segment breaker
Mo join
Segment group breaker

Figure 77: Join Types

e Endline: Asset remains stationary when line is moved. Moving the asset or the line causes the
line to elbow. Erasing the line does not erase the asset.

e Inline: Asset cleans the line without breaking it. Moving the line causes the asset to move as
well. Erasing the line erases the asset.

e Segment Breaker: Inserts into a line and breaks the line into two segments in the same group.
Retains the line group and line number for both line segments.

e Segment Group Breaker: Inserts into lines and breaks line into two segments and two line
groups.

e No Join: Does not connect with lines.

This table demonstrates the typical join type for several classes.

Symbol Endline Inline Segment No Segment
Breaker Join Group Breaker

Gate valve, some ISO style pumps X

Horizontal Centrifugal Pump, Tank X

Vertical Can Pump X

Spec Break, Reducer X
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Nozzles

The Auto nozzle settings control whether a nozzle is placed by the program when a line connects. The
symbol chosen will be the nozzle placed. The default pump nozzle type is assumed which places a node
at the connection point.

Auto Mozzle  |Yes
b e SR Assumed Mozzle Style -

Assumed Mozzle Style
Double Line Mozzle Style

Flanged Mozzle Style
Front Facing CMozzle Style
Front Facing Mozzle Style
Single Line Mozzle Style

Figure 78: Nozzle Styles

Tagging

When tags are place on a P&ID, you expect to see a unique value that represents a piece of equipment.

The program accomplishes

B tagging by separating it into two
7] parts, the tag and the annotation.
TK—=1003

- - a e _Here the Equipment class has two
o T H = = tag formats defined, and an
u;-j Equipment Tag annotation
:'.;“"“ I : displayed.
I:.'Z'm_l t’;:ﬂ v Only one tag format can be active
= : — - for a class at a time within a

Eaugmert Tog 2 Jrea-Trom Hanber] N Egepment Tag - —
Equpment Tag [Trpe-Humber] — e drestaben

= project.
Ean fBock.

Figure 79: Equipment Tag and Annotation

Like properties, tags and annotations are inherited from the parent classes.

Tag Formats

Tag Formats are defined at a given level in the P&ID Class Definitions hierarchy, and once defined, are
available to be used by all P&ID classes below that node in the Class Definitions tree. The subparts
consist of Properties and/or Expressions, and may be automatically generated. The subparts are
concatenated together into a single value, and this completed tag value is validated for uniqueness and

stored as a tag property in the Data Cache. We'll examine each of these concepts, and discuss a few
pitfalls that should be avoided.
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Defining a Tag Format for a family of P&ID Class Definitions

Tag Formats are accessed from the Project Settings dialog, under the P&ID Class Definitions portion of

the tree.
R=1= R Ly h= (L= ¥ L= RS R NS (R E= YN ) .
%10 Class Definitions Freplics
=I- Engineering ltems Froperty Froperty Dizplay Default Froperty o
+ E quipment Mame Description  Mame Y alue Type Acquisition  Fiead |
ol Ir]lln '&Sts Syster pro.. | Class Name | Hand Valves | Sting Mone &
ng Rand v i3
+ Piping Fittings “Diezcription Descrption | HAMD WA, . | Sting Mone =
- Pliping Specialty ltems “Marufact... M anufacturer String Maone [l
. [ Reducers
+ |mstrumentation “Modeltu... fodel Mum... String Mane (4]
i Lines “Supplier Supplier String Mone =
+- Mozzles
- Man Enginesring ltems “Comment Comment String Maone =
: P!pe L'nfa Group “Gize System pra... | Size IAcquisi... w | List Pipe Line... =
i Signal Line Group - = - —
3D DWEG Settings Spec System pro... | Spec I.t‘-\cquL.. = | List Fipe Line... =
atric DW/G Settings Tag Systern pro... | Tag String Mone =
y WG Settings i
WalveCode Valve Code String Mone =
Tag farmat Annotation
—ﬂ Hand Valve Tag [Code-Humber] ‘ [vah,e Label
R = ke R

Figure 80: Hand Valve Tag Format

Pressing the “New...” button raises the Tag Format Setup dialog.

& Tag Farrmat Setup ==

Clazs: Hand “alves

Format Mame: |

Mumber of Subpartz: |1 |2

Field Drelimiter

‘EH!E

[ k. H Cancel H Help I

Figure 81: Tag Format Dialog

Subparts can be added and removed using the spin control next to “Number of Subparts.” A Tag Format
consists of maximum 25 subparts.

e Each subpart consists of a Field and an optional Delimiter.

e The Field is built up from Properties and/or an Expression.
Note that this Tag Format is being defined for the class “HandValves”, because the Hand Valves node
was selected in the P&ID Class Definitions tree when we pressed “New...”
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This Tag Format will be available to all child P&ID classes defined at a more deeply nested level in the
P&ID Class Definitions hierarchy; in other words, this Tag Format will be available for all Hand Valves.

The tag value stored in the project is calculated when the tag is assigned, rather than being a live link. If
you alter the tag format, you have to re-assign the tag in order for the tag value to update. Existing tags
are not changed on drawings or in the database until their tag is re-assigned.

Properties

A Tag Format may specify properties of the object to be tagged, properties of the Drawing, or properties
of the Project. The first three buttons next to each sub part provide a means to select a property of each
type for the subpart, and are mutually exclusive. We will examine each in turn.

Drawing and Project properties are read from the Drawing and Project respectively, and will become part
of the overall tag property, but assignments made to these properties via the tagging operation will NOT
be stored back to the Drawing and/or Project. These properties are used for initialization only.

Class Properties
Pressing the leftmost button raises the Select Class Property dialog.

i 1

{#& Select Class Property @

Clazs: Property:

—I- Engineernng ltems Clazs Mame

= Inline Assets Dezcription

W | - Y alves M arwifacturer

todel Mumber
Supplier
Comrment
Flag
Size
Spec
Yalve Code
M armally
Failure
End Cannections
MHurnber
Code

IJze Target Object's Property
k. ] I Cancel I I Help

Figure 82: Class Property Selection

In most situations it is necessary to specify a property that actually exists on the class for which the Tag
Format is being designed. Therefore, this example navigates to the Hand Valves node in the Class tree,
and selects one of the properties, Valve Code, defined for Hand Valves.
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The “Use Target Object’s Property” checkbox is also selected. Pressing OK yields the following result for

the subpart in the Tag Format Setup.

.

A& Tag Format Setup

Clazs: Hand “alves

Format Mame:

Mumber of Subparts: |1 =2

(=]

-

Field Drelimiter

Target0Object Walve Code

Mare >3 |

| (] || Cancel ||

Help

Figure 83: Insert Class Property

As can be seen, the Property has been specified as TargetObject.ValveCode. Also, notice that the
graphics for the first button now appear raised. This indicates that a class property is in use.

If the “Use Target Object’s Property” checkbox were deselected, the result would have looked like this:

e

& Tag Farrmat Setup

Clazs: Hand “alves

Format Hame:

Murnber of Subparts: |1 =

[l

-

Field Drelimiter

Hand “falvesValve Code

Mare >3 |

| (] || Cancel ||

Help

Figure 84: Property Displayed

Notice that the Property is now defined using the actual class name: HandValves.ValveCode.

TargetObject indicates to the program that the requested property is expected to be defined for the
P&ID class for which this Tag Format is being defined. It is a shortcut in the nomenclature, and if you are

careful in selecting the property, is generally appropriate to use.
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Any property available at a given level in the hierarchy is always available at the child level. That is, since
“ValveCode” is a property of HandValves, you can be certain that it is a property of Gate Valve, Ball
Valve, etc.

There is an exception to the requirement to specify a property defined on the P&ID class being targeted.

In some special situations, you may want to include a property from a P&ID class directly related to the
item being tagged, as part of the tag value. For example, the Tag Format for PipeLines specifies a
property from the PipeLineGroup as two of the subparts.

|#& Tag Format Setup (=3

Clazz; Pipe Line Segments *

Format Name: |Pipeline Tag [Size-Spec-Service-Ling M

&

Mumber of Subparts: W =

Field Delimiter

Targetlibject Size

T argetibiect Spec

Pipe Line Group Service
Fipe Line Group Line Number

Ok ]I Cancel JI Help J

Figure 85: Set Related Class Property

To utilize a class property from a class other than that for which the Tag Format is defined, the following
must be true:

e The property must be from a class that shares a direct relationship to the target class.

o The actual class must be specified --the TargetObject nomenclature cannot be used.
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Drawing Properties
Pressing the second button beside the subpart raises the Select Drawing Property dialog.

A Select Drawing Property @I

Category: Cirawing Properties:

DWW G Mumber
CwG Title
Dirawing Area
Author
Description

0k ][ Cancel H Help

Figure 86: Drawing Properties

A drawing property may be specified as one subpart of a Tag Format. Selecting the properties above
yields the following in the subpart.

A Tag Format Setup @

Clagz Hand Valves

Farmat Marne:

umber of Subparts: |1 =

Field Delimiter

General Drawing Area

[ 0 H Cancel ” Help ]

Figure 87: Insert Drawing Property

The second button now shows the raised graphics, indicating that a Drawing property is selected, and
the Drawing property is specified in the Field by Category and Property.
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Users may add custom Drawing categories and properties in the Project Setup dialog.

A Project Setup ==
[ General Settings | Drawing properties
Project Detals Custom
2 Custom categoiies Froperties of selected categoy:
Repoits Name Description
File Name Format
PHD DWG Settings
End Connections
Line Settings L
Export and Import Settings 1
Paths
Daata Manager Configuiation
- PID Class Definitions
& Engineeting Items
Equipment
- Inling Assets
-Hand Vales
. fingle Ball Valve
- fingle Check Valve
- fingle Globe Yalve
- fingle Pressure Reduci
- fngle Valve
- fingle Valve Progressiy
- Ball Check Valve
- Ball Float Yalve
- Ball Valve
- Breather Valve
- Buterlly Valve
- Buterlly Valve Progres
- Check Vahve
- Continuously Opsrated
- Cooling Section
- Dietonation 5 afeguard
- Diaphragn Yalve
- Divetter Valve
- Exeess Flow Yalve
- Flashback Aester
-~ Flow Limiter with Orfic
- Four Wap Valve = Add
« I G
Apply ] [ 0K | [ Cancel ] [ Help

Figure 88: Custom Drawing Properties

Any custom Drawing properties added here will be available to select from the Select Drawing Property
dialog.
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Project Properties
Pressing the third button next to the subpart raises the Select Project Property dialog.

r- =

A Select Project Property @

Cateqony: Project Properties;

Froject Mame
Project Description
Client Information Project Humber

k. ][ Cancel H Help

Figure 89: Project Properties

Any project property may be selected as one subpart of the Tag Format. Selecting the properties above
yields the following subpart:

s )

A Tag Format Setup ==

Clazs: Hand Yalves

Farmat Hame:

MNurnber of Subparts: |1 =

Field Drelimiter

‘ General Project Mumber

[ ] 4 ][ Cancel ][ Help ]

Figure 90: Insert Project Properties

The third button now shows the raised graphics, indicating that a Project property is selected, and the
Project property is specified in the Field by Category and Property.

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 58



Users may add custom Project categories and properties in the Project Setup dialog.

A Project Setup (=]
[=l- General Settings » | FProject details
General properties Wtk histary prompts
Datal?ase Setup. FiefEeh Rame: T Au_tomatlc:a.lly D[DI.'nDt far w.ork histary when:
- Drawing Froperties () Opening project drawings
- Fieports Project description: Test from Template )
- File Mame Format ) () Closing project drawings
- PID DWE Settings el il -
. @ MNever
- End Connections
- Line Settings = Gereral paths and file locations
- Expart and Impart Settings Izer-defined reports directan:
- Paths -
.. Diaka Manager Configuration T.\Pr0|eF:t Te.st\HeportTemplates C]
= P40 Class Definitions Related files directony:
=8 Engineering ltems T:“Project Test\Related Filez [:]
E quipment
=8 Irjline Agsets Cusgtom properties
- HandValves Custom categaries: Properties of selected category:
- Angle Ball Valve = " val
ane alue i
- Angle Check Yalve Cliert Information
- Angle Globe VWalve
- Angle Prezsure Reduci City =
- Angle Yalve
- iingle Y alve Progressiv State
- Ball Check Yalve Postal Code
- Ball Float Walve 2
-~ Ball Valve sdd. |[  Deete | [ AddR | [ Deter
- Breather Valve elete ow... elete Fow
- Butterfly ¥ alve T ool palett i
- Butterfly ¥ alve Progres SR PSS ST
. Check Valve Select a tool palette group to activate and display when the project is opened.
- Continuouszly Operated Select a tool palette group to display when the project iz opened in AutoCAD PEID:
- Cooling Section
- Detonation 5afeguard F&D PIF v
- Diaphragm Yalve Select a tool palette group to display when the project iz opened in AutoCAD Plant 3D:
- Diverter Valve -~
. Excess Flow Valve AutoCAD Plant 3D - Piping Components -
- Flashback Arester Interact
- Flow Limiter with Orific MISTAciive z00m
- FourWay Valve - D ata Manager interactive zoom factor: 0.4
] 1 3
Apply ] [ ak. ] [ Cancel ] [ Help

Figure 91: Create Custom Project Property

Any custom Project properties added here will be available to select from the Select Project Property
dialog.
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Expressions

The fourth button in the Tag Format Setup dialog defines expressions for the tag.

Syntax
Expressions define a simple syntax for character matching.

e The character ‘A’ specifies an upper case alphabetic character.

e The character ‘a’ specifies any alphabetic character.

e The character ‘N’ specifies a digit.

e The character “*’ specifies that any number of the previous type of character (A, a, or N) may

follow.

When expressions are used in conjunction with a property, they enforce the type of input that is
accepted when the property value is being assigned, via the Assign Tag dialog. When an expression is
used independently, not in conjunction with a property, it is called a “pure” expression, and also
enforces the type of input.

Enforcement is “weak”, meaning that mismatched input will result in user feedback (red text) in the
Assign Tag dialog, and an attempt to correct the input automatically via padding, truncation, or
uppercasing, if possible. However mismatched input that cannot be corrected is still accepted.

The upper two sections of the Define Expression dialog illustrate this syntax in action.
The Expression portion of the dialog provides a means to define the most common expressions.

The Result portion of the dialog shows what the expression looks like as it is constructed, and also allows
direct modification of the expression, or disabling of the expression.

]
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Any alphabetic characters,
any length

The Expression specifies Text
Characters. It does not specify
uppercase or a length. Thus the
expression built in the Result box
is: a*
a --requires any upper or
lower case character
* after the a --means any
number of upper or
lower case characters.

A Define Expression

Wpression

@ Teut Characters

[ Uppercase
[] Fized Length 1

() Numbers

Result
[] No expression (free style value]
[ Manually define expression

5 «

Autogenerate

[ Autogenerate expression

v

QK ][ Cancel ][ Help

Upper case characters, any
length

Here, checking the “Uppercase”
box in the Expression area of the

dialog has changed the Result to:

A*
A --requires an upper case
character
* after the A --means any
number of upper case
characters.

A Define Expression

Expression

@ Text Characters

Uppercase
[] Fized Length 1

(71 Numbers

Fesult

[ Mo expression [free style value)
[ Manually define expression

e

Autogenerate

[ Autogenerate expression

Fi

Ok ][ Cancel l[ Help

Upper case characters, fixed
length

In this example, selecting the
“Fixed Length” checkbox and
incrementing the spin control to
3 has changed the result to: AAA
Each A requires an upper
case character.
The asterisk (*) is no longer
shown.
This expression requires exactly
3 upper case character as input.

Define Expression
P

HPIETEIon

(@ Text Characters
Uppercase
Fixed Length

() Humbers

Result

[ Ma expression (free style valug]
[T Manually define expression
ABA #
Autogenerate

[ Autogenerate expression

i

[1]:4 ][ Cancel ][ Help
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Manually Defined Expression

In this example, the “Manually Define Expression” checkbox is selected, and the edit box showing the
expression is no longer disabled.

B Define Expression &= This option is required to construct more complex expressions involving

Expression

combinations of characters and numerals.

The expression above, AANNa*, would require the user to input:
Two upper case characters followed by Two digits followed by Any
amount (including zero) of text characters.
- 1 The following would be acceptable input:

D,

tanually define expression

[] Ma expression [free style value]
AB160

AB10s
Autogenerate MMl quE

D Autogenerate expression

AdHNa

The following input would fail:
: ab10 -- initial characters should be upper case
B AB10s10 -- final characters must be alphabetic, this ends with digits
AB5ss -- only one digit, exactly two are required
AB345xy -- three digits, exactly two are required.

QK H Cancel H Help

Using Expressions

The first three buttons, specifying the property source, are mutually exclusive. The fourth button, which
raises the Define Expression dialog, may be used either alone, or in conjunction with one of the Property

buttons.

When an expression is used in conjunction with one of the Property buttons, it acts to enforce a specific

type of input for that Property.

L
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If the expression from the third example above, requiring three uppercase alphabetic characters, were
used in conjunction with the ValveCode property, the resulting subpart would appear as follows:

i

A& Tag Format Setup @

Clazs: Hand “alves

Format Mame:

Mumber of Subparts: |1 =2

Drelimiter

joie -
@ ‘%—r\getﬂhiect.\falve Codeffés] )

baore >

k. H Caricel H Help I

Figure 92: Tag with Expression

Notice that both the Class Property and Expression buttons show the raised graphics, indicating that
both are in use. In addition, notice that the expression is being shown in square brackets after the
property.

When an expression is used alone, it acts to require the user to input a pure alphabetic or numeric value
which is not associated with any property.

If an expression requiring 3 numbers were used by itself, the resulting subpart would appear as shown
below. Notice that the Expression button shows the raised graphics, indicating an expression is in use,
but none of the Property buttons show the raised graphics. In addition, the Field shows ONLY the
expression, NNN, and does not show any property. This is a “pure” expression.

& Tag Format Setup @

Class: Hand Valves

Format Mame;

Murber of Subparts: |1 =

Delimiter

o
bore >

I 0k H Cancel H Help I

Figure 93: Tag with Input Value
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Autogeneration

Some values can be Autogenerated. There are two approaches to Autogeneration.

Simple Autogeneration
Simple Autogeneration has the following requirements:
e Every subpart but one is a property
e Every property subpart has a known value
e The only non-property subpart is a pure numeric expression

If these requirements are met, it will calculate a numeric value that results in a unique Tag.

The Tag Format for Nozzles provides an example of a Tag Format that has been authored to support
simple Autogeneration:

A Tag Farmat Setup @

Clazs; Mozzles

Format Mame: | Mozzle Tag [M-MHumber]

-

Mumber of Subparts: E =

Field Delirniter

IE’ |:| TargetObject. Type
IE @l TargetObject. HumberM]
tare »»

[ 0k ]| Cancel || Help |

Figure 94: Nozzle Tag

Property based Autogeneration
Property based Autogenerated values can be per-Drawing or per-Project.

Example 1: Assume that the Tag for all pumps in a drawing must reflect which drawing contains the
pump. For example, all pumps in drawing 1 should contain a numeric subpart starting from 100, all
pumps in drawing 2 should contain a numeric subparts starting from 200, etc.

Example 2: Assume that all Tanks in an entire project should be numbered incrementally across the
entire project.

Both of these examples can be supported with Property based Autogeneration. There are two
fundamental requirements to use property-based autogeneration:
1) You must define and initialize the Autogen properties

2) You must indicate in the tag format that you are using autogeneration,
and which property is the autogeneration basis
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Autogeneration based on Drawing Properties
You can access the drawing Autogen properties by right clicking on the drawing in the Project
Workspace, and selecting “Drawing Autogen Properties.”

¢ PROJECT MAMAGER X
Current Project:
Project Test - @ @' |

&
T
P
i
g
=1
o
L'g}

- =¥ Praject Test

Elﬂ P&ID Drawings l ’7
- ¥ PIDINT

[ Plant3D| Open
-E7 Related | Open Read-anly
Add Yiork Historg,.,

Remowe Drawing

Renarne Drawing...
Locate Drawing...

Refresh ¥ref List

Wault 2

Data Manager..,
Walidate..,
Publish...

Export to AutaCAD..,

Drawing Sutogen Properties..,

Properties...
Statuse File is arcessihle T T

Figure 95: Drawing Autogen Properties

Selecting Drawing Autogen Properties will raise the Drawing Autogen Properties dialog.

Dezcription Last Uzed Yalue |Fizrement

LastLineM umber Last Line Mumber us... | 190 110

Lasty alveM umber Last Walve Mumber ...

(] ][ Cancel ][ Help

Figure 96: Select Autogen Property

In this example, the “Last Used Value” for Last Line Number is initialized to 190, and the Increment is
initialized to 10. The autogeneration code looks at the “Last Used Value” and adds the increment

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 65



amount, so the first autogenerated value will be 200, not 190. Each time an autogenerated value is used,
the program will update the value stored in “Last Used Value.”

Note that you MUST enter values in “Last Used Value” and “Increment,” otherwise the code cannot
calculate an autogenerated value. In this example, any attempt to use the “Last Valve Number” will not
succeed. For Drawing Autogeneration Properties, you must do this for EACH drawing.

To use these values, you must select the Expression button on the Tag Format Setup dialog, to raise the
Define Expression dialog.

- =

& Define Expression =
E upression In this example, we intend to autogenerate a numeric
Test Characters value based on a Drawing Field. To do so, we select

the Drawing Field radio button, and press the Drawing
1 : Field icon. Pressing this icon raises the “Select Drawing

@ Nurbers Autogen Property” dialog. This dialog presents all the

) [ Fived Length ] defined Drawing Autogen Properties already defined,

and allows you to select one. Here we can select “Last

Fresul Line Number”, which we initialized in the steps above.

[] Mo expression [free style valug)
[] Marually define expressian

E

A Select Drawing Autogeneration Property @

Autogenerate

Description

Autogenerate expression

LastlineMumber Last Line Mumber uzed in this drawing

PfDiEDt FIEle Lastvalveumber Lazt Walve MHumber used in thiz drawing

el

@ Drawing Field

- 5

I (] II Cancel II Help

0K I l Cancel

Figure 97: Autogen from Drawing Property Figure 98: Select Line Number
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In addition, new Drawing Autogen Properties can be added by pressing the “New...” button. This button

allows the creation of a new Drawing Autogen Property, but it is necessary to return to the “Drawing

Autogen Properties” dialog to assign their initial values.

& New Drawing Autogeneration Property @

Marne:

Dlescription:

ar. Cancel

|

Figure 99: New Autogen Property

After selecting “Last Line Number”, the Define Expression dialog shows the selection.

A Define Expression (==
E xpression
Text Ch . . .
=it therseters The default view of “Define Tag Format” dialog doesn’t
- provide much feedback to indicate that an autogen property
® Numbers is in use. It shows the expression N*, but it does not indicate
Fixed Length 1 that auto-generation is in effect or upon what value it is
based. Pressing the “More>>" button does show the
Flesul additional information.
Mo expression [free style valus)
Manually define expression
NE
& Tag Format Setup @
Autogenerate Clazs: HandValves
V| Autogenerate expression Farmat Mame:
Project Field Mumber of Subparts: |1 t
] Field Delimiter
@) Drawing Field - N
* LastLineMumber
Mare >
o) [men ) [ [0k [“Gored ) [_Heb ]
Figure 100: Picking Last Line Number Figure 101: Default Tag Format View
& Tag Forrmat Setup @
Clazs: Hand Walves
Format Mame:
Number of Subparts: |1 $
Field Drelimiter
l@ N* DrawingField: es LastyakveMumber
u] 4 | | Cancel | | Help |

Figure 102: Expanded Tag Format View
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Auto-generation based on Project Properties

Setting up Project Autogeneration Properties is similar to setting up Drawing Autogeneration Properties,
except that there is no project-level Ul giving direct access. Selecting a Project Autogen property starts
with the “Define Expression Dialog” raised from the “Tag Format Setup” dialog, just as above, except
that the “Project Field” radio button must be selected.

& Define Expression (23]

E xpression

! Test Characters

@ Murmbers
[] Fixed Length 1

Result

[] Mo expression (free style value)
[] Manually define expression

M

Autogenerate

Autogenerate expression
@ Project Field
1 Dirawing Field
M| |LastvalveMumber

Ok || Cancel || Help

Figure 103: Project Autogen Property

Pressing the Project Field icon raises the “Select Project Autogeneration Property” dialog. This dialog
differs slightly from the “Select Drawing Autogeneration Property” dialog in that the property AND the
initial values are shown in the same dialog. You may also create new Project Autogeneration Properties
from this dialog by pressing the “New...” button. Since Project Autogen properties exist once for the
entire project, initialization is done from this centralized location, in contrast to the way per-drawing
initialization for each drawing in the project workspace.

]
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& Select Project Autogeneration Property @I A Define Expression @
New... Expression
() Test Characters
Description Last used value Increment
LastPumpyalue Last Pump Number... 90 10 1
Last Valve Mumber | Last Valve Numnber... | 100 1 _
@ Mumbers
[] Fixed Length 1
Result
[] Mo expression [free stule walue]
[ Marually define expressian
N
Ok, ] [ Cancel Autogener ate
Autogenerate expression
Figure 104: Last Pump Number 9 Project Field
B LastPumpyalue
() Drawing Field
T
[ QK. ] [ Cancel ] [ Help ]
Figure 105: Last Pump Value Selected
A Mew Project Autngeneration Property @
Mame: |
Description: As with the Drawing Autogen properties, selecting the “Last Pump
Last Lised Value: Value” autogeneration property results in that property being

shown in the “Define Expression” dialog, but not in the “Tag Format

Increment ¥ alue:

Setup” dialog, unless you press the “More>>" button.

Figure 106: New Project Autogen Property

Delimiters

Each subpart of the “Tag Format Setup” dialog has space for a delimiter. Most commonly, a delimiter is
a single character, such as a dash or colon, but there are no restrictions on the type or number of
characters that may be used as a delimiter. The delimiter is placed in between each subpart when the
tag is built up and stored.

It is also allowable to leave the delimiter blank, however there can be situations in which this is
inadvisable. Several other features in AutoCAD P&ID may need to parse the completed tag value back
down to its constituent parts, and it is possible to create Tag Formats where this is impossible. This will
be covered further in the “Pitfalls and Workarounds” section.
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Assigning a Tag Format

After a Tag Format has been set up, it must be selected as the Tag Format to use for a given P&ID class.

L ala Manager Lonnguranon
= P&ID Clags Definitions

5-E ngineering ltems
+ - Eguipment
- Inline Assets
+ - Hand Valves h
+ Fiping Fittings
+ Piping Specialty ltkems
i - Reducers
+ - Instrurnentation
- Lines
4 Nozzles
+- Man Engineering [tems
: Pipe Line Group

i Signal Line Group

- Plant 30 DWE Settings
- |sometric DWE Settings
- Ortho 0w Settings

Figure 107: Assign the Tag Format

Properties

PopetyName [P Nane
Failure Failure
EndConnections System pro... | End Conne...
Mumber Mumber
Code Code
AnnotationS i ame
Substitution
SupportedStandards
Dizplayt ame
GraphicalStyletame

HasFlowDirection

T agF ormatt ame

—

Tag format

Big Tag Example Format
Hand Yalve Tag [Code-Mumber]

Default V alue EI
5

| Unspecified |~ |Li
5

Ha, 5
|Valve Label #
| True B
3 B
Hand Yakves 5

| G
| False B
[ Hand Walve Tag [Code-Humber] T

Big Tag Exampls Format

& T ag [Code-Mumber

Here we see that two Tag Formats are now defined at the Hand Valves level, and that the default Tag

Format for Hand Vales is “Hand Valve Tag [Code-Number]. Since “Big Example Tag Format” was defined
at the Hand Valves level, it is available to be used by any Hand Valve. In the following example, the new

Tag Format is assigned as the Tag Format for Ball Valves, only, by selecting it from the picklist for the

TagFormatName property.

- Hand Valves - | Class settings: BallYalve
Angle Ball Valve Symbol
Angle Check Valve

Ball Valve Style

Add Symbols... |

- Angle Globe Valve
Angle Pressure Reducing Ir
- Aingle Valve
- Angle Valve Progressive &d
Ball Check. alve
- Ball Float Walve

Flows Limiter ith Orifice Pla
- Four Way Valve
Freezing Section
- Gate Valve
- Gate Yalve Progressive Adj
General Cooling Trap
- General Sound Absorber
- General Valve
General Vapour Trap
- Generic Ratary Vahe

AnnotationStyleM ame
Substitution
SupportedStandards
DisplayMame
GraphicalStyleN ame
HasFlowDirection

T agFomatMame

-~ BallValve
Breather Valve

- Butterfly Walve
Butterfly Yalve Progressive Properties

-~ Check Valve Preser Propery

- Continuously Dperated Waly foperty Name Description
Caoling Section ) Fen -

- Detonation § aleguard Pipel

- Diaphragm Valve = “EndCannections System pro..
Diverter Valve “Number

- Excess Flow Walve

- Flashback Arrester Code

| EdtSmbol. |
| RemoveSympol. |
[ AddtoToolPastte.. |

Pisnizy Default Value e
Failure: Sting
End Conne.. @ List

Hurnber Shing
Code HA Shing

Valve Label i Annal

3 Bitwis
Ball Valve Sting
Ball Valve Syl - | Grap
* Big Tag Example Format ~|TagF

Annatation

Glabe Yalve
Hosze Clamp Tag format
- Inspection Glass Big Tag Example Format
Krife Valve Hand Walve Tag [Code-Mumber]

- Lift Check Valve

Figure 108: Set Class Tag Format

‘ New. alve Label
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Line Tagging

One class that is somewhat different is line tagging. In order to decide properly how to setup tagging,
you need to understand what is affected by the line tag. In P&ID the line segment tag matches what
most people would use as an annotation (Size-Service-Spec-

P&ID Line List
Number). The line group tag enforces a unique number for each

e
[1-a1-1001 o] (=] # line group (Line Number), but the line segments may have

duplicate items. Some companies would use the line group to

C_SSESC'TTSE R enforce a unique Service + Line Number which works as well. The
| £3"-C5300-P-1038 issue comes when thinking about the AutoCAD Plant 3D line
+4§;;§G"E"’1‘33“§1“ group tagging. In general, you should use the same line group tag
i,,laégu'csm'p'm% format between the P&ID Line group, and the AutoCAD Plant 3D
:Ejg Line group. Then in the P&ID Line list palette, the objects are all
:igﬁ still stored under the line group tag (Line Number) (but displayed

by the Line Segment Tag).
Figure 109: P&ID Line List Palette Tags

The other issue is how to get the line information on the iso. As shown below, AutoCAD Plant 3D pushes
the P3D Line Group tag to the PIPE-LINE-REFERENCE property which displays the line number on the iso.
To get the same line number as the Line Segment tag displayed on the P&ID, you will need to configure
your isometric setup. See the link below for configuring complex line numbers on the isometric.

e http://www.pdoteam.com/2013/07/complex-line-numbers-in-isometrics/

4"-5C-C$150-1234
—>

1234 1234

1234

Figure 110: Line Tagging Flow

L
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Line Groups vs. Line Segments

Line groups are used to organize segments into a cohesive, reportable item. Your line list report should
be built using line groups so that you get one row per group (vs many segments for one group). In the
example below, 4”-CS150-NH-1001 is a single line group that contains 3 segments (4”, 3” and 1”). By
default the service and line number values are stored on the group, while the size and spec are stored
on the segment.

2"-CS1f

23

TK-001 @ 9
4"-C5150-NH-1001

x

-

| 9 \ P-001

Tagging Prompt Behaviors and the Graphical Style

A Symbol Settings @

Symbol Properties =
Symbal Mame Ball Walve Style

Block FIP BALL WALWE
General Style Properties -
Layer Mechanical
Calor O Bylayer
Linetype ——— ByBlock
Linetype Scale ---- Use Current ----
Flotstyle By Color
Line weight  ---- Use Current ----

Other Properties -
Symbal Scal... 0.2500
Scale on Ins.. Mo
Scale Mode  Uniform scaling
Rotate on In., MNo
Mirrar an In., Mo
Tagging pro. |Autornatically assign an auto-generated tag -
lain type . i
Auto Maozzle  |Promptfortag during component creation
Auta Mozzle,., Motatagged component

matical n an auto-generated tag

[ 0k ] ’ Cancel ] ’ Help ]

Figure 111: Tagging Behavior
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Each P&ID Class Definition specifies one or more Graphical Styles. (These will be covered in more depth
in the section on custom symbols.) In addition to the symbolic properties defined by the Graphical Style,
several behavioral properties are also defined. One of these involves the prompting behavior for Tags
for that specific P&ID class.

While most aspects of the Tag are defined using the Tag Format as described so far, if the Tagging
Prompt setting in a P&ID class’s Graphical Style is set to “Not a Tagged Component”, then the “Assign
Tag” option will not be available in the right click menu for assets of that type.

The value “Prompt for tag during component creation” will cause the “Assign Tag” dialog to be raised
each time an asset of this type is placed in the drawing.

The value “Automatically assign an autogenerated tag” will not raise the “Assign Tag” dialog, but will
attempt to fill in the Tag property by filling in all known and autogeneratable subparts. Depending upon
how the Tag Format is defined, this may or may not produce a complete Tag.

How Tags are Stored

Once the Assign button on the Tag Assign dialog has been pressed, there are two types of storage which
occur. For each sub part which refers to a class property, the individual value is assigned back to that
property, as seen in the previous section. In addition, all the subparts and delimiters are concatenated
together and stored as a single string in the Tag PROPERTY of the asset. This is shown in the data grid
image below.

[UERER PID ANSI D Title Block

<] I"’\ Drawing Data L] ‘ % [ \E = # B
=I-Engineering tems 1= Model
El-Hand Valves > | VC-200-51-300-RP Ball Valve

Ball Valve

P

=-Lines
Pipe Line Groups
[=]-Pipe Line Segments
Primary Line Segmep—
[=I-Non Engineering tems
Annotation

i
Ml 12 e «JRecord 20f2 » | il <] | i

w/ =

Figure 112: Tag Storage
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Our second subpart was a pure expression, assigned 200 for the first Ball Valve and 210 for the second
Ball Valve. Since these values are not based on any property, the ONLY place where they are stored is as
part of this fully combined string, in the Tag property.

In order to keep the Tag property synchronized with the underlying properties, many activities will cause
the Tag to be rebuilt from its constituent subparts. These include:

e Changing any class property of the tagged asset

e Changing any class property of a related item that is used by the tagged asset
Changes to Drawing and Project properties used in the Tag Format do not automatically rebuild the Tag.
Drawing and Project values, once assigned, are retained in the completed tag, even if those properties
are later changed at the Drawing or Project level. In other words, when the tag property is rebuilt from
subparts, only changes to class-property subparts are incorporated.

Examples:

In this example, the second Ball Valve is modified by assigning GE as the manufacturer. Notice that the
PaintCode subpart value changes to a ‘?’. Since this Ball Valve is not situated on a Pipeline, and the Tag
Format specified PipeLine.PaintCode, this value is actually blank. In point of fact, it shouldn’t have
shown the LTX value even after the initial assignment, but the fully formed string from the Tag Assign
dialog is always assigned at first.

(]
4] 4] » M| PID &NSI D Title Block._
% [ Drawing Data L] % [® d =% |2 @ |6
[=)-Engineering tems =
I— s Model
Eltand Va"’TS YC-200-51-300-RP Ball Valve
Ball Yalve
[=-Lines 4 A1 D-.‘@ Ball Valve
Pipe Line Groups
=-Pipe Line Segments
Primary Line Segmet—
[=-Mon Engineering ttems
Annotation ¥
1]« » lij_dRecord 2of2 >| PII ‘| I L]

Figure 113: Tag Parts from Pipe Line
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In the next example, the PaintCode property of the PipeLine upon which the first Ball Valve sits is
changed to OIL. Notice that the Tag property of that Ball Valve has updated to reflect the change.

1 40r [ EEECINE PID ANSI D Title Block
;’ |"'~ Drawing Data lj % [F ‘Q' =k 1 e ‘ B
[=-Engineering ftems 1=
pHend Vatves > vC200-51 . Ball Valve _
Ball Valve
A8-210-51-300-7 Ball Valve GE

=-Lines
Pipe Line Groups
[=]-Pipe Line Segments
Primary Line Segmet—!
[=]-MNon Engineering tems
Annotation

4]
iR i 14| 4|Record tof2 » il | |

Figure 114: Paint Code Change

You may notice that the PaintCode property of the line doesn’t show up in the BallValve’s Tag
immediately. An operation must occur that triggers the rebuilding of the Tag, such as changing the
property in another cell. (This delay will be addressed in the future.)

Notes on Uniqueness
The tag property, in its entirety, is compared for uniqueness with all other tags in the project.

Duplicates are not allowed in the same drawing. Duplicates in different drawings of a single project are
assumed to be different parts of the same item, for example, a line which spans drawings using an Off
Page Connector could have the same tag in each drawing. It would be represented by a single row in the
data grid.

Note that there is no allowance for items of different types to have the same tag. In other words, if a
pump were tagged A-123, and a subsequent attempt was made to assign A-123 as the tag of a Tank, the
Tank tag would be rejected as a duplicate.

For nozzles, the Tag value of the owning asset is considered along with the nozzle tag itself when
determining uniqueness. In other words, two tanks, tagged TK-100 and TK-200 can each have a nozzle
tagged N-1,and N-1 will not be treated as a duplicate. This is because the program considers all of TK-
100N1 and TK-200N1 when comparing nozzle tag uniqueness.
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Tag Behavior during Cloning

“Cloning” refers to any operation that places a copy of an AutoCAD entity into a drawing. Examples of
cloning include the COPY, ARRAY, and MIRROR commands, Clipboard Copy/Paste (Ctrl-C/Ctrl-V), BLOCK,
WBLOCK, INSERT and EXPLODE.

Since AutoCAD P&ID is a project-based product, copying a tagged asset within a single drawing or
between drawings belonging to the same project would tend to create duplicate tags, which would be
rejected.

To avoid this duplication and rejection, the product will blank out both the Tag property, and all the
class property subparts which contribute to the tag. Blanking out the subparts is necessary because
automatic tag regeneration would simply rebuild the duplicate tag if the subparts were left intact.

Avoiding Data Loss

There are a number of operations which will parse the tag back down into its constituent sub parts. One
example is any operation that presents the sub parts to you for editing. For example, raising the Assign
Tag dialog on an asset that is already tagged (for example to modify the Tag property) presents all the
sub parts in each edit box. Another example is the operation which rebuilds the tag from its subparts
whenever one of those subparts has been changed.

To do this, it has to parse the combined Tag property back down into its constituent parts. It has several
ways of distinguishing between the subparts. One is to compare against the delimiters. Another is to re-
retrieve the property from its original storage and compare the strings.

However, if pure expressions are placed without any delimiter, then it cannot determine where one sub
part ended and the next begins.

If your Tag Format requires that there be subparts which are not delimited, you may need to add a new
property to hold each subpart.

This is important as any refresh of the Tag could result in the loss of the pure expression portions of the
Tag.

]
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In the following example, the Tag Format is defined with a Property and a pure numeric expression, but
no delimiter.

-

-

A& Tag Format Setup @

Claze: Ballfalve
Format Mame:  Prop Exp Mo Delim

Murnber of Subparts; |2

-

Field Drelirniter

EI |:| TargetObject. Spec: * |
@] w

Mare > >

k. ]| Canicel || Help |

Figure 115: Tag with Expression, No Delimiter

Here, a Tag based on this Tag Format is being assigned. The concatenated, un-delimited Tag can be seen
in the Data Grid. “CS150333”

e

-

A Assign Tag @

Clazz Hand Valves

Tag Farmat: Prop Ma Delim

Tag: C5150333
Spec: L5150
Expression (M7 333

&

Existing Hand Yalves -

Flace annotation after assigning tag

Annotation style; |Ualve Label - Knife - |

| Azzign || Cancel || Help |

Figure 116: Input Tag Value
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£ Mand Vaives . Teg Size Spec Dencription Manufactus er

Bul Viive ; €5150223 CS150 Keute Vibve

Number

Knite Volve =
) ‘l I _'_IJ u_d_dﬂ.ecord 10f1 )Ipl‘l | _’J

Figure 117: View Tag in Data Manager

Re-raising the Tag Assign dialog illustrates that the pure-expression subpart has not been successfully
parsed.

i =

. &ssign Tag E

Class: Hand Yalves

Tag Farmat: Prop Ma Delim

Tag: C518507
Spec: CS5150
Expreszion [N |

Place annatation after agzigning tag

Annatatian style: [Valve Label - knife "]

[ Azzign H Cancel H Help ]

Figure 118: Lost Expression Value

In the example below, assigning a new property to one of the asset’s fields has caused the Tag to be
recalculated. In doing so, the pure expression portion of the Tag has been lost.

B [ Craeg Doa - ipslla|a@iEye

=1 iew Assets -
=1 Mand Vives & im Sire Spec Descrigion Marnf acturer

SV » Ccs150 Krwte Viatve
Butierty Vatve

Crach Vaive
Dugitragm Vave
Neade \Vaive
Stop Creck Viatve

Krste Veive "
sl —= Lr’ 4] fpecees et slaled | 2

Figure 119: Data Manager Lost Expression Value
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If you must have un-delimited subparts, then those subparts should always be based on a property.
Adding properties in AutoCAD P&ID is straightforward, and can be accomplished from the Project
Settings dialog.

A Project Setup @
=0 Ha » | Class zettings: Hand Valves

- Angle Ball Valve Symbal

- fingle Check Valve v] l Add Symbals...

- Aingle Globe Yalve

- ngle Pressure Reducing Ir

- Angle Walve
Angle Yalve Progressive &d
. Ball Check Yalve Mo preview available
- Ball Float Valve
- Ball Valve
- Breather Yalve
- Butterfly ¥alve i
Butterfly Walve Progressive Properties
- Check Valve
- Continuously Npsrated Valy E[;na\:n"" Eff;i[é}tlinn Display Marme  Default Value  Property Type  Acquisiion  Read Only Visible
-+ Cosling Seclion . System prop... | Class Name  |Hand Walves | Sting MNone
- Detonation 5afeguard Pipel
- Diaphragm Yalve = “Diescription Description HAMD WALY... | Shing Mone ]
Diverter Valve M anufacturer W anutacturer Shing Nane | 1
- Encess FlowValve
- Flazhback Arrester “Modellumber tdadel Murnber Sting Nane (=]
- Flow Lirniter With Orifice Pla “Gupglier Suppler Sting Nare &
- Four wWay Valve
- Freezing Section *Comment Comment Stiing Mone ]
- GateValve . ) "Size System prop... | Size lAcquisition - | List Pipe Line ... ]}
- [Gate Walve Progressive Adj — = —
. General Cooling Trap *Spec System prop... | Spec IAcqulsltlon ~ | List Pipe Line ... (=]
- General Sound Absorber Tag System prop... | Tag Sting Horie ]
- General Valve
- Genersl Yapour Trap YalveCode Yalve Code Stiing Norie ]
- Generic Rotary Valve Hormally System prop... | Normally NO i Symbal List None [} -

v [lnhe Valve

Figure 120: Add Property to Hold Expression Value

Avoiding Tag Conflicts
The tag registry tracks used tag values across all classes. Therefore two classes use separate but
matching formats, an error will display similar to this.

Matching Schematic Line in Read Only Drawing @

Another schematic line group in the project has the same tag.

It resides in a drawing that is not opened for write in your AutoCAD session,
Please make sure that the drawing is opened for write to enable merging with
that tag or enter a unique tag.

Figure 121: Class Tag Conflict

To avoid this error, make sure that your tag format uses unique values for each type of item. For
example, using a tag format for valves based on only the Valve Number creates a conflict with Line
Groups. You will only see the issue when one value exists and the same value is attempted to be used in
the other class.

While tagging has to create values unique to classes, annotations may be modified to show only the
unique property like TargetObject.Number instead of TargetObject.Tag.
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Annotations

While the tagging feature prevents item duplication in the project, annotations allow us to display the
tag (and any other properties) on a drawing. Remember when creating a new annotation, a new block is
always created based on the selected annotation.

Annotations are implemented as regular AutoCAD Block References and Text entities, with some
additional behaviors that allow the actual textual values shown to be dynamically evaluated based on
properties of the item being annotated. We call the item being annotated the “target”.

Annotations utilize the same mechanism as the Tag Formats, with a few minor differences, to specify
the property that should be shown.

Simple Annotations

Simple Annotations are created by dragging and dropping a Data Grid cell onto the drawing pane. These
annotations are not based on any annotation style, are created using AutoCAD text entities, and the text
properties (font, size, etc.) are based on the current AutoCAD settings for text.

Behind the scenes, a simple annotation Text entity carries the Format String “TargetObject.Property,”
where “Property” is the property specified by the Data Grid column from which the cell was selected.

Compound Annotations

Compound Annotations provide a great deal more flexibility and customizability than Simple
Annotations. Creating a new Annotation Style has similarities to both Tag Format creation and creation
of a Symbol for a P&ID object.

Annotation Styles are defined at a given class level in the P&ID Class Definition hierarchy. Once defined,
that style can be used to annotate any target P&ID entity defined at or below that node in the hierarchy.

Annotation Styles are also associated with an AutoCAD Block Definition, which provides for their
appearance and behavior.
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Annotation Styles are manipulated from the Project Settings dialog. Pressing “Edit Annotation” raises

the Symbol Settings dialog for Annotation Styles.

A Project Setup
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End Connections
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Figure 122: Annotations
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A Symbal Settings @

Symbol Properties o
Syrbol Name Valve Label

Elock “alve Label_block
General Style Properties -
Layer Text
Color O Bylayer
Linetype ---- Use Current ----
Linetype Scale ---- Use Current ----
Platstyle ByColor
Line weight — ---- Use Current ----
Other Properties =

Symbol Scal.. 1.0000
Use target p.. Mo

Linked Yes

Auto insert?  Auto Insert
Offset 3 0.0000
Offset ¥ 0.0000

Lse [eader Ma
Orientation Orthogonal

[ ok ] | Cancel | | Help

Figure 123: Annotation Settings

“Symbol Name” is the name of the Annotation Style. This is the name that appears in the submenu
when the right-click/Annotate... context menu item is selected.

“Block” is the name of the block definition upon which this Annotation Style is based. The name is
always the Symbol Name post-pended with “_block.” To select a different block definition, select the
Block edit box, and press the more button.

P =

A Syrnbal Settings @

Symbol Properties =
Symbol Marme Valwve Label
Block Walve Label_hlock £

Figure 124: Annotation Select Block

Doing so will raise a three-step navigation dialog allowing you to choose a drawing, and a block within
that drawing, and alter settings for the annotation to use for the Annotation Style. Once you have
selected the block definition, the contents of that block definition will be cloned into your
ProjSymbolStyle.dwg and renamed to SymbolName_block.

AutoCAD P&ID ships with a file called AnnotationTemplates.dwg. This drawing file contains a number of
block definitions that may be useful as templates for a variety of standard annotation styles, and for
which the more complex settings (the dynamic sizing settings) are already in place.
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The “General Style Properties” are the standard AutoCAD entity properties, such as color, layer, and
linetype that will be used when the annotation (an AutoCAD block reference) is created and inserted
into the drawing.

The “Other Properties” area of the dialog offer settings that are specific to Annotations.

e  “Symbol Scale” is a scale factor at which the annotation will be inserted into the drawing.

e “Use Target Properties” will cause the annotation to be inserted with the same entity properties
(color, layer, linetype) as the target entity, rather than using the settings from “General Style
Properties.”

e “Linked” controls whether the annotation moves along with the target entity.

e  “Auto Insert?” controls whether the annotation will be automatically inserted when the target
entity is inserted into the drawing.

“Auto Insert?” has three possible states, worthy of further discussion.

“No Auto Insert” is self-explanatory. Annotations based on this style will never be automatically inserted
into the drawing.

The other two settings are primarily meaningful for the default Annotation Style for a given P&ID class,
and take effect when placing an asset of that class into the drawing from the tool palette.

“Auto Insert With Prompt” --If an asset is placed in the drawing whose default Annotation Style specifies
Auto Insert With Prompt, the user will be automatically prompted to select a position for the
annotation.

“Auto Insert” --If an asset is placed in the drawing whose default Annotation Style specified Auto Insert,
then the annotation will automatically be placed in the drawing at the positions specified by “Offset X"
and “Offset Y” from the asset’s insertion point.

The Offset X and Offset Y settings are only enabled when the Auto Insert state is Auto Insert.

Note that the Auto Insert option, relying on the Offset X and Offset Y settings, does not work when the
target is a pipe or signal line. The reason is that the software cannot determine a single insertion point
from which to calculate the offset from a line, as it can do from an asset.

“Auto Insert” using an offset will also have an effect when placing an annotation via the right click
“Annotate” menu. Normally, when using the Annotate... context menu, you would be prompted to
select a position using the mouse. However, when annotating an asset using an annotation style which
specifies “Auto Insert” with an X,Y offset, the annotation will be placed at that offset.

Use leader indicates whether a leader will be included with the annotation.

Orientation changes how the annotation is rotated.
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Creating a New Annotation Style

In this example, a new Annotation Style at the Hand Valves level will be created by pressing the “Add
Annotation” button, and then pressing the more button beside the Block property, as described above.
In the navigation dialog, select “AnnotationTemplates.dwg” and press “Open.”

-
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Figure 125: Annotation Templates

]
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In the “Select Block” dialog, select “InfoTag2LineBox” as the block definition upon which we’ll base the
new Annotation Style.

Note: See the section ‘Linear Parameters in Annotation Block Definitions’ for subtle improvements to the
as-shipped “InfoTag2LineBox” block definition that you will need to make to get the best possible results
when this annotation is placed.

K "

A Select Block ==

Auvailable Blocks:
InfaT ag2Li

Presview

InfoT agZl

InfoT ag3line

InfaT ag3lineBox
InfoT agdline

InfoT ag4lineB ox
"4l BUBBLE

FIF AVERAGING
FIP BIAS

FIF CONYERSION |
FIF DIFFEREMCE
FIF DIVIDING

FIF ExPOMEMTIAL
PIP HIGH LIKIT
FIF HIGH SELECT
FIP L0 LIMIT

FIP LOWw SELECT =

m

Figure 126: Block Editor Select Blocks
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Here, the annotation is given the name “Valve InfoTag” and the desired settings are made to the Style

properties.
A Syrmbol Settings @

Symbol Properties =
Symbol Mame ValelnfoTag
Block InfoTagdlineBox

General Style Properties =
Layer Text
Colar O BylLayer
Linetype ---- Use Current ----
Linetype Scale ---- Use Current ----
Platstyle ByCalar
Line weight  ---- Use Current ----

Other Properties =
Symbol Scal., 1.0000
Use target p.. No
Linked Yes
Autainsert?  No AutoInsert
Offset X 0.0000
Offset 0.0000
Use leader Mo
Orientation  Orthogonal

[ 0K ] I Cancel I I Help I

Figure 127: Annotation Properties

Press OK. This will copy the block definition into ProjectSymbolStyle.dwg and rename it to
“ValvelnfoTag_block”.

Every Annotation Style points to a unique block definition. Graphical Styles (“Symbols”) may share block
definitions, but Annotation Styles do not, because the Attribute Definitions for each Annotation Style
need to be set up so as to be unique to that Annotation Style.
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Assigning Format Strings to Attribute Definitions

Pressing the “Edit Block” button allows editing of the Block Definition upon which the Annotation Style
is based. To set up for this section, select our new Annotation Style, “Valve InfoTag” from the picklist
and press “Edit Block...”
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Figure 128: Edit Annotation Block
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This operation will drop you into the AutoCAD block editor for the Annotation Style’s block definition.
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Figure 129: Assign Format

This template contains two Attribute Definitions, named UNASSIGNED1 and UNASSIGNED?2. It also
contains some geometry; an underline beneath UNASSIGNED1, and a box around both Attribute
Definitions. Finally, it contains 3 linear parameters, each associated with a pair of stretch actions. We’'ll
discuss the geometry and parameters in the next section. The block may have several duplicates directly
on top of each other (4 duplicates should be erased for the line, each of the attributes and the
rectangle).

To fix an action, right click on the action icon, select Action Selection Set, and then Modify Selection Set.

M | Table | o Constraint status ‘ Manager _ M M | States

Dimensionhal £ MManage Action Parameters =

Delete

Action Selection Set 3 Mew Selection Set

Maodify Selection Set

=
B
£
[
a

Rename Action

Shows &1 Actions
Hide &l Actions

Figure 130: Modify Selection Set
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Notice that the action as a dotted window associated with it. Re-create the stretch window, and make
sure the object that needs to stretch is selected.

St oppste comer | B | |

Figure 131: Selection Window

Figure 132: Selection Window with UnderLine

Repeat the process for all of the actions.
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These Attribute Definitions currently are not set up to display any particular properties of an
Annotation’s target entity. Pressing the icon in the small toolbar will prompt you to select an Attribute
Definition. Making that selection will then raise the Assign Annotation Format dialog. This dialog is
extremely similar to the Assign Tag Format dialog, and lets you set up the Attribute Definition to display
properties of the target entity, properties of the Drawing, or properties of the Project.

A Assign Annotation Format @

Annatation Mame: YalvelnfoT ag

Mumber of Subparts: |1 1

Field ( Drelirniter

@] | UNASSIG

More >

(] ]| Cancel || Help |

Figure 133: Clear Delimiter

When this dialog is first raised for an UNASSIGNED Attribute Definition, the word “UNASSIGNED1”
appears as the first delimiter. In fact, for Annotation Formats, the area between subparts needn’t be
thought of as a delimiter at all. Any kind of free text is allowable. Remember to remove or change this
delimiter value if you don’t want any additional text appearing when the annotation is placed in the
drawing.

Using the same skills discussed in defining a Tag Format, we’ll assign the target object’s Tag property to
the first Attribute Definition, and remove the word UNASSIGNED1 from the delimiter field.

A Assign Annotation Format @

Annotation Mame: YalvelnfoT ag

Mumber of Subparts; |1 1

Field Delimiter

IE @l TargetObject. Tag |

More x>

0K H Cancel || Help |

Figure 134: Assign Annotation Property

After pressing OK, the value of the UNASSIGNED1 Attribute Definition has been changed to
#(TargetObject.Tag). Notice that the linear parameter named UNASSIGNED1 has been edited in the
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same way. We'll discuss why this is important in the next section. You may have to execute BSAVE in
order to see the linear parameter label change. This is an AutoCAD artifact.

#(.)

Assign
Format

Annotation

Figure 135: Modlified Annotation Attribute

Each Attribute Definition can be used to place a single line of text (you can use multi-line attributes too),
but each line of text may present more than one property. We'll define the second subpart to show two
properties, one from the Valve, and one from the Line upon which the Valve sits. The following
properties and delimiters yield the format string as shown below.

Just as with Tag Formats, it is allowable to specify a property from another P&ID class, so long as that
class is directly related to the target object’s class. The second subpart illustrates using a property from a
related class.

Arnotation Mame: WalvelnfaT ag

Number of Subparts: ,’
Field { Delimiter
T argetObject Model Mumber ) for line at
Fipe Line Segments.Test Pressure J sl
3
[ ok || caneel | [ Hep |

Figure 136: Annotation with Related Property
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#(.)

Assign
Farrmat

Annotation

Figure 137: Updated Annotation Attribute

Notice that the properties to be retrieved are enclosed inside the field identifiers #(), while the
delimiters appear as free text in between the fields.

It is also possible to have leading text. You can add leading text by one of two methods. Start off with an
additional Field, and set the delimiter on the first blank item. The rest of the fields get filled out
normally. You can also select the Attribute Definition in the AutoCAD properties palette, and prefix the
free text you want. In this example, the free text “Model No.” is prefixed.

Annatation Name: YalvelnfoTag

Mumnber of Subparts: )
Field Delimiter
f ﬁ {odel Mo
@ TargetObject.Model Mumber " for line at
Fipe Line Segments. Test Pressure Psl|
5 A2 [@] {
[Mare>> |
4 [E(e=)(=m]

Figure 138: Leading Text in Annotation
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1] Attribute Definition - & 4 _¢@
* General -
Colar B BElock
Layer 0
Linetype —— ByBlock

Linetype sca.. 1.0000
Plot style ByColar

Lineweight —— ByBlock
Transparency ByBlock
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3D Yisualization -
Material ByLayer
Text -
Tag Model Mo, #(TargetObject.ModelMumber)for line at #(Pipeli...
Apnnotative Mo
Prompt
Walue
Shyle Standard
Justify kiddle

Figure 139: Attribute Properties

Close and save the changes to the block, and click OK to close the Project Settings dialog.

Underlining in Annotations

While the default annotations used dynamic properties to underline, you can use the previous
technique to underline values as well. For the prefix, add %%U to the delimiter, and then add your
properties as normal.

& Assign Annotation Format {&J

Annctation Name: Valve UnderLine
Number of Subparts: [3  [£

Field Delimiter 4i oo ii
@ @ el

3] @ TargetObject Code

(] [F3) [ [®] TarostObiect Number - HA _ /] /] 1

<< Less

[ oK ][ Concel J[ Help |

Figure 140: Annotation with Built-in underline Figure 141: Valve with Underlined Tag

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 93



Now, let’s use this annotation. Create a Pipe Line and assign a Test Pressure of 250 using the Data Grid.
Place a Gate Valve on that line and assign the tag value of GV-001, and a model number of 810.

+

Figure 142: Placed Gate Valve
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Figure 143: Edit Values

x [ - = T
| [ Cumert Drowing Data BaFe@t [2F & } R E)
* -Enginesring tems
Engineering - Model
Slnline Assets Tag Description Humber
- Gate Yalve

é -Lines
Pipe Line Group
[=-Pipe Line Segmerts
~Primaty Line Seamert

[=-Mon Engingering kems
. Annotation
L Flove Aprow

Figure 144: Edit Model Number
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Select the Gate Valve, right click and select Annotate... from the context menu. From the submenu,
select the “Valve InfoTag” style that we have just defined.

> .

GV—-001

Model No. 810 for line at 250 PSI

Figure 145: Updated Annotation

The Attribute Definition for #(TargetObject.Tag) collected the target object’s tag value. The second
Attribute Definition has replaced #(TargetObject.ModelNumber) with 810 and #(PipeLines.TestPressure)

with 250. The rest of the text, both the leading text and those placed using the delimiter boxes, appears
unchanged.
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Using Expressions in Annotation Format Strings

It is possible to use the Expressions portion of the Assign Annotation Format dialog to enforce
formatting. With tags, expression enforce the way the data is input, while with annotations, expression
can enforce the way properties display. Let’s define another, simple Annotation Style.

& Assign Annotation Format I&

Annctation Mame: Formatted Valve Annotation

Mumber of Subparts: B |2

Field Delimiter

[®] TargstObiect ModelNumber[NNNNN] -
@] TargetObject. Manufacturer]47]

OK || Cancel || Help |

L -

Figure 146: Expressions in Annotations

Using the same techniques as for create Tag Formats, expressions have been applied to both the
subparts of this Annotation Format. The first subpart specifies 5 numerals, and the second subpart
specifies that the property should be upper cased, any amount of characters.

The resulting format string appears as follows:

#(Targetlb jectModelNumberzNNNNN)—#(Targetlb ject ManufacturerizA*

The main difference between using an expression in a Tag Format vs. an Annotation Format is that when
the expression is used for Tagging (which is the act of creating and storing data), the expression is used
to validate and enforce input. When the expression is used as part of Annotation (which reads and
displays existing data) the expression is used to format output. The percent sign appears as a symbol
after the property, but inside the format string field, to separate the property being read from the
formatting being requested.

]
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Our Gate Valve already has a model number of 810. We will add “Bosch” in mixed-case as the
manufacturer, and place the annotation. Notice how the number has been pre-pended with zeros to
make it 5 digits long, and the manufacturer has been upper cased.

i Current Drawing Data v |2 & @ %)= |2 Ry x BEE)
=-Engineering tems - e
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i f..Gate Valve
S-Lines GATE VALVE Bosch 210 Gate Valve 472

i..Pipe Line Group - '
|4 | 4 |Record 0of0 L

!

COB10—-BOSCH

[><] -

GV—001
Model MNe. 810 for line at 256 PSI

i

Figure 147: Annotations with Different Formats

It is possible to use the Autogeneration portion of the Define Expression dialog when creating an
Annotation Format String so long as you do so in combination with a pure expression, and not with a
property. Remember that Annotations READ data, they do not create data, so using an autogenerated
expression as part of an Annotation will store the result ONLY in the annotation itself, and not in any
underlying storage. AutoCAD P&ID will pre-evaluate any autogenerated expressions so that they do not
continue to increment with every refresh of the Annotation. While possible, this usage is not
recommended.

>
HA— 10T

Figure 148: Unpopulated Property

In the image above, notice the small dot above the Gate Valve.

The default Annotation Style for Hand Valves is “Valve Label”, which is defined as a single Attribute
Definition showing #(TargetObject.Size). Because there is no size assigned to the Gate Valve, the
annotation shows up as a dot. Whenever the annotation cannot retrieve a specific property, it shows

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 97



that property as a dot. As soon as we assign a size value to the Gate Valve, the dot will update to show
that size.

Any modification to a class property of the target or the class property of a related asset will cause the
annotations to refresh automatically. The refresh button on the Data Grid will also refresh all the
annotations in the drawing.

If an annotation becomes disconnected from its target entity, all the properties show the string “No
Target”.

No Target

No Target

Figure 149: Disconnected Annotation

The most common way to cause such an occurrence is to copy an annotation by itself, and then paste it
into a different drawing. To re-associate the annotation, select it, right-click and then choose Assign
Annotation Target. Then choose the object the annotation should use to read properties.

Repeat PASTECLIP
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Seek Design Content
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_é Erase
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03\ Copy Selection

Figure 150: Assigning a Target

The shortcut nomenclature TargetObject is particularly useful for Annotations, even more so than for
Tag Formats. Many P&ID classes in the same family have the same properties. For example, all Hand
Valves have the Size property.

AutoCAD P&ID provides a very simple method to substitute related P&ID objects; the substitution
palette. Using this tool, one can easily convert a Gate Valve into a Ball Valve. Now consider if the
Annotation for the Gate Valve was #(GateValve.Size). Upon substitution to a Ball Valve, your annotation
would cease showing the size and would instead show the dot. The reason for this is that it is trying to
retrieve a GateValve property, specifically, from a Ball Valve. It recognizes the class mismatch, and fails
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to return any data. However, by using #(TargetObject.Size), data will be retrieved for any target entity
that has a Size property. Thus, the TargetObject nomenclature provides the best possible support for
maintaining annotation integrity in conjunction with the substitution palette.

The main thing to remember about Annotations is that the Format Strings in an Annotation
Style’s block definition are always used to retrieve and display existing data, never to assign data
to storage.

Using Annotations to Edit Underlying Data

Once an annotation has been placed, double clicking on that annotation brings up a special editor.

Double clicking our Valve InfoTag annotation yields the following dialog.

& Edit Annotation @
Code: Mumber:
HA| - 10
H Expression: Delimiter: Maodel Number: Delimiter: Test Pressure:
Medell Moo 810 for line ok 250 P51 Model Na. 210 forline at 250
Valve InfoTag 7| Preview QK | | Cancel | | Help

Figure 151: Edit Properties through Annotations

Recall that the first line of this annotation style was based on the format string #(TargetObject.Tag), and
that Tags are themselves built up of subparts as defined in the Tag Format.

The first line of this editor utilizes the Tag Format to break TargetObject.Tag back into its constituent
parts and present those parts for editing.

The second line of this editor directly uses the Annotation Format String to present each part for
modification.

Modifications made in this Ul are stored in different locations. All PROPERTY changes to the target
object’s properties are actually stored directly back to the underlying storage in the datacache. (Drawing
and Project properties cannot be modified from this dialog.) The changes seen in the annotation are a
result of the annotation refreshing after these values have been changed in their original location.

Modifications to the delimiters are stored in the Annotation itself, and affect ONLY the annotation being
edited, not ALL annotations.

Although it would be odd to use pure expressions in an Annotation Format String, nothing prevents you
from doing so. Be aware, however, that if you use pure expressions without any delimiters in an
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Annotation Format String, the program will have the same problem reparsing the annotation into its
subparts as it has when parsing Tags, and you may get unexpected results in the Edit Annotation dialog.

Periodically, users have reported that editing the annotation by double-clicking it doesn’t always update
the underlying properties. The best practice is to modify through the properties palette.

Special Behaviors --Reducer Annotation Styles
AutoCAD P&ID ships with 4 standard annotation styles for Reducers:
e Fixed Reducer Style
e lLarge by Small Reducer Style
e Flow Based Reducer Style
e Adjacent Pipe Reducer Style
The first of these is based on the properties of the reducer itself. The Annotation Format String for Fixed
Reducer Style is: #(TargetObject.Sizel)x#(TargetObject.Size2).

The other three styles are “Pipe Based” reducer styles, and AutoCAD P&ID applies special rules when
evaluating the format string, which is the same in all three styles: #(PipeLines.Size)x#(PipeLines.Size).

For these special Annotation Styles, even though the same property appears twice in the format string,
the program will collect the sizes from the two separate pipelines attached on each side of the reducer.
It will then calculate, based on the name of the reducer style, which size value should be shown first.

e Large by Small Reducer Style --Shows larger size value first always.

e Flow Based Reducer Style --Shows the size value of the incoming pipe first.

e Adjacent Pipe Reducer Style --Shows the size values on each side for the pipe on that side.
Users may create other pipe based reducer styles that show additional data. In order for it to recognize
such styles and apply the special processing, the following must be true:

e The Annotation Style must be defined at the Reducers level in the class hierarchy

e The Annotation’s target must be a Reducer.

e The Annotation Style’s name must begin with:

o Large By Small Reducer
o Flow Based Reducer
o Adjacent Pipe Reducer

e The Format string must contain exactly one delimiter

e The Format string must contain a property #(PipeLines.Property) on each side of the delimiter.

e The Format string may contain other properties, as long as the properties on each side of the

delimiter are identical and in the same order.
It is not recommended to use the Edit Annotation dialog to modify the values of Pipe Based Reducer
annotations, as this dialog cannot distinguish to which pipeline the new size value should be assigned.
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Principles of Dynamic Sizing

In the Annotation examples above, several geometric items dynamically changed size to match the
evaluated values of the attributes. When the “Valve InfoTag” Annotation Style was placed in the
drawing, the underline under GV-100 matched the width of the text, and the box fit nicely around all of
the evaluated text.

AutoCAD P&ID leverages the AutoCAD “Dynamic Block” feature in custom ways to enable this behavior.
Dynamic block definitions are defined in such a way that each block reference (aka insert) of that block
can be independently manipulated in ways that change its appearance, for specific sub portions of the
block.

The AutoCAD Dynamic Block feature is extensive and will not be covered in depth here, but it is
recommended that interested users spend some time studying the documentation and/or taking an AU
course on this feature. Authoring a dynamic block has nearly as much power and potential complexity as
writing computer code!

A brief overview of Dynamic Block Principles
Creating a Dynamic Block Definition in AutoCAD involves placing and defining several items in the block
definition which are not geometry. These items are known as “parameters” and “actions”.

There are a variety of different types of parameters, each of which track some set of properties, for
example:

e Linear parameters have a length

e Rotational parameters have a rotation.

e Point Parameters have a position.

Each parameter can be associated with one or several types of actions. Typical actions include:

e Stretch
e Move
e Rotate
e Flip

Each action is associated with an “action frame”, which indicates which geometry within the block
definition participates in the action, and in what fashion. The available actions may be presented to the
user as a special grip on the block insert, or the grips may be hidden from the user, depending upon
whether the block author intends.

For each block insert, the properties tracked by the parameter may have different values. A single block
definition with a single Linear Parameter may be inserted into an AutoCAD drawing multiple times, and
the length of the linear parameter may be different in each block insert. Depending upon that length,
actions associated with the linear parameter will yield different results.

The list above is by no means complete. The AutoCAD P&ID Annotation feature extends the behavior of
Linear Parameters, so the remainder of the discussion will focus on those.
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Linear Parameters in Annotation Block Definitions

In truth, AutoCAD P&ID makes only a slight tweak to the behavior of Linear Parameters. It recognizes
when an Attribute Definition caries an annotation Format String. If the block definition also carries a
linear parameter whose label is identical to the Attribute Definition, then in each block reference, after
the format string has been evaluated, it will set the linear parameter to be the same width as the
evaluated value.

In other words:

In the block definition you may have a format string #(TargetObject.Tag), 19 characters long, but which
becomes GV-001 in the block reference, 6 characters long. In the block reference, the linear parameter
will be set to the length equal to the six characters.

Let’s look at a simple example, the “Oval Tag Style” Annotation Style. Using the skills discussed above,
navigate to the Engineering Items node in the P&ID Objects Definitions class hierarchy, select the Oval
Annotation Style, and press the Edit Block button.

#(.)
Assign
Format

Annotation

S

#(TgrgetObject Tha

#(TargetObject. Tag

Figure 152: Oval Tag Dynamic Sizing

The block editor shows an oval shaped piece of geometry consisting of line and arc segments, an
Attribute Definition carrying the #(TargetObject.Tag) format string, and a Linear Parameter also carrying
the #(TargetObject.Tag) format string. The Linear Parameter is associated with two stretch actions.

#(NargetObject

Figure 153: Stretch Association
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Selecting the stretch action on the left highlights the stretch action itself, the parameter with which it is
associated, and the geometry which is participating in the action. A small rectangle shows the “action
frame” for this action.

For stretch actions, the rules are as follows:

e Entities which are not selected by the action are not modified
e Entities which are selected by the action and are completely inside or completely outside the
frame are moved.

e Entities which are selected by the action and which cross the frame are stretched.
In the example above, the arc on the left side of the oval is completely inside the frame, so when the left
side of the linear parameter moves right or left (depending upon how the overall linear parameter is
sized) the arc will move. The line segments at the top and bottom of the oval cross the linear parameter,
so they will stretch.

For completeness, we highlight the other stretch action as well.

2

|
|
G

Figure 154: Right Hand Stretch Association

The right hand stretch action also selects the top and bottom lines, but selects the arc on the right hand
side of the oval.

Selecting the linear parameter itself and raising the properties palette shows some special settings
specific to the linear parameter.

Notice that the endpoints of the linear parameter are actually slightly inside the edges of the geometry,
rather than directly on the edges. Doing this ensures that there will be some space around the text
when the stretch actions are applied. If the linear parameter were exactly on the edges of the geometry,
then when the parameter is sized to match the attribute’s width, the geometry will exactly enclose the
attribute, which usually doesn’t look very good.

Note: The InfoTag2LineBox block definition in AnnotationTemplates.dwg used in the previous section,
“Creating a New Annotation Style,” actually shipped with this very problem. To get the best results, you
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may need to adjust the end points of the linear parameters to be inside the box, and assure that the Base
Location property on each is “midpoint”, as discussed below.

x
3 [Lineal Parameter HEGN | g |
= lGenen s
Color M ByBlock
Layer 0
Linetype ByBlock
Linetype scale 1.0000
Plot style ByColor
Lineweight ByBlock
Transparency ByBlock
Hyperlink
Material Bylayer
Distance name #(TargetObject. Tag) F.
A
| Parameter type |Lir'|ear
Start X -0.5637
Start ¥ -0.0072
End X 0.5262
End Y -0.0072
Label offset -0.3204
Distance 1.0800
Angle 0
Dist type MNone
0.0000

Dist minimum

Base location

Midpoint

Show Properties

Yes

Chain Acticns

Mo

Mumber of Grips

]

Properties

i)

Figure 155: Parameter Properties

The property called “Distance Label” is the property that must match the Attribute Definition’s format
string. If these values ever fail to match, then the linear parameter will not be associated with the
Attribute Definition. You can use the property palette to fix such errors, should they occur.
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The linear parameter’s Base Location property can be start point or midpoint, and indicates how the
linear parameter will be anchored as its size is changed. In most of our shipping annotation templates,
we use a midpoint anchor for the linear parameter, and center-justify the Attribute Definition at the
same X Value. This combination results in the geometry controlled by the linear parameter staying
centered on the attribute.

The linear parameter’s Show Properties property controls whether the linear parameters properties will
be shown in the properties palette of the block reference. Generally, the annotation block definitions we
ship have this value set to No, because the block reference’s parameter’s properties are being controlled
programmatically, and user modifications made via the property palette would not “stick”. However,
setting this property to Yes can be extremely helpful when you are first authoring, and testing, your
dynamic blocks.

The linear parameter’s Chain Actions property is an advanced property, and indicates whether the
parameter can be controlled by another parameter in the same block definition.

The linear parameter’s Number of Grips property indicates how many grips should be shown for each
block reference placed in the drawing. The number and type of grips differs depending upon the type of
parameter and the number of associated actions. Because the linear parameter is going to be
programmatically controlled, we ship our annotation block definitions with the number of grips set to
zero for our linear parameters.

Here are several examples of this annotation style inserted into the drawing.

Figure 156: Inserted Oval Annotation
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The Gate Valve has a short tag value, and the Ball Valve has a very long tag value (based on our “Big
Example Tag Format” above.) As can be seen, the oval has stretched to fit around the text, with a bit of

padding.

For illustrative purposes, | enabled the “Show Properties” setting in the block definition, and show the

properties for the two block references below.

| Scale Z |1.0000 |
Mame OvalTagStyle_block
Rotation 0
Annotative Mo
Block Unit Unitless

#(TargetObject.Tag) 0.6092

#(TargetObject. Tag) HA-102 {

Annctation
| Styles -
|Ar1notatior1 style Oval Tag Style

| General -
.E Description ANNOTATION
“é."_ Comment
e
&

Figure 157: Insertion Annotation Properties

Notice the property under the “Custom” heading called #(TargetObject.Tag). In this case, you are being
shown the “Distance Label” of your linear parameter as the property name, and the actual width of the
linear parameter as the value. When you first begin authoring dynamic blocks, you may find it helpful to
have this enabled, and to make manual changes to the width of the linear parameter, in order to

preview how your actions will behave at various widths.

Directly below, under the Attributes heading, you see the attribute for #(TargetObject.Tag), and its
current text value. Selecting this item and clicking the ellipsis button will raise the Edit Annotation dialog

for that attribute.
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TotalX and TotalY
There are two special names that AutoCAD P&ID understands for linear parameters, in addition to those

named to match Attribute Definition’s format strings. Let’s review the block definition for our Valve

#{TargetObject.Tag) |-e—
hd

H(T 1L'QE>JCBBUL€>‘CJC.TQQQOL|\} |

Madel No, #(Targetlk ject.MaodelNumker> for line at| #Pipepines. TestPressure) PSI

InfoTag annotation style.

——Total—————=

Figure 158: TotalX and TotalY

Notice the two linear parameters named TotalX and TotalY.

In addition to using the width of an evaluated format string to set the width of an associated linear
parameter, AutoCAD P&ID also calculates the combined extents of all the evaluated format strings in the
entire block reference. If it encounters the TotalX linear parameter, it sets its size equal to the width of
those combined extents. If it encounters the TotalY linear parameter, it sets its size equal to the height

of those combined extents.
This can be useful, as in this example, for creating a box that surrounds several format strings.

Note that TotalX and TotalY will not collect the extents of other textual entities in the block; only those

associated with format strings.

L
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AutoCAD Plant 3D Content

Class Structure

Class structure functions the same way in the piping projects as in the P&ID project. See the Class
Structure and Behavior section under P&ID.

The default structure in AutoCAD Plant 3D content

- Plant 303 (Jass Defiritions is organized according to modeling functionality.

P3d Line Group

~ Piping and Equipment The AutoCAD Plant 3D class structure is not

. [ Equipment modifiable, as behaviors are strictly defined by the
+ Fasteners

program. The P3d Line Group functions similarly to

£ Pipe Fun Component the Pipe Line Group class in AutoCAD P&ID.

= Steel Structure

- Structure Footing However where the Pipe Line Group class contained
- Structure Ladder Line Segments, P3d Line Groups contain Fasteners
- Structure Member and Pipe Run Components. Also, in AutoCAD P&ID,

+- Structure Plate

- Structure Railing
- Structure Stair Plant 3D, every valve is in a single class. Often

- Structure Step Isometrics are generated according to the P3d Line

every valve has its own class, while in AutoCAD

Figure 159: Plant 3D Class Structure Group. See the discussion of Line Tagging for
information on how to build a tag for P&ID and

Isometrics.

The other main difference is class structure is how data can be populated. In AutoCAD Plant 3D,
properties from a spec will populate a matching project field, so custom properties are easily defined
and used from catalogs all the way through to drawing production (see Property Flows).

Selection Lists

Selection lists function as they do in AutoCAD P&ID, but are stored in the piping database. See the
selection lists section in P&ID. The selections lists between the P&IDs and AutoCAD Plant 3D piping are
completely separate, and have to be setup independently of each other.

Equipment Templates

Equipment templates can be used from two locations, the project equipment templates location defined
here, and the shared content folder location: C:\AutoCAD Plant 3D 2015 Content\CPak
Common\equipment.
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A Project Setup
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Figure 161: Default Equipment Path

Templates stored in the project’s equipment templates location will show up at the bottom of the
equipment dialog, while templates stored in the content folder will show up in the top list.

Vessel - Vertical Vessel E Equipment I Properties ]
Centrifuge R 1 Terispheric Head [
- . 2 Cylinder 7
Vessel - Vertical Vessel E Equipment Columbe 4 3 Torispheric Head
Compressor » E
1 Terispheric Head Conveyers ’
2 Cylinder Cyclone ’
3 Torispheric Head — ’ iis =
Filter 3
Furnace 3 @
Global Equipment 3
Heater 3
Heat Exchanger 3
Mechanical Drivers
Mixing Equipment 3 @
— Motor 3
_ Pump 4 Sump Pump
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) ——— Strainer Equipment  » Horizontal Splitcase Pump
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Save current settings as template...

Figure 162: Project Templates Figure 163: Default Equipment

This lecture contains information on modifying equipment scripts for setting their category:

e http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2012/autocad-plant-

3d/scripting-components-for-autocad-plant-3d

e ————————
Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 109


http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2012/autocad-plant-3d/scripting-components-for-autocad-plant-3d
http://au.autodesk.com/au-online/classes-on-demand/class-catalog/2012/autocad-plant-3d/scripting-components-for-autocad-plant-3d

Model Organization

For small projects, like skids, or individual line or piping runs, model organization doesn’t play a large
role. However, when you have to work with multiple users on the same project, or designing a large
facility, you need to set some time aside up front to organize your file and model structure.

Before you start to create the project in AutoCAD Plant 3D, take a big step backwards and look at the
project as a whole. Think about how to logically split it up. You can have more than one model per
area, so keep in mind that there is a degree of flexibility.

o [fitis a big site, mostly all on one level, like a refinery, then look at a site plan and divide it up
into areas. Each area may be a process unit, or it may be a logical sub-division of a process unit,
but consider it as an AREA.

e In the case of a multi-story plant, you may want to treat each floor as an area and then
subdivide into physical areas.

e For complex areas, giving every service its own model may make sense

In this example the project is a refinery. The site plan that is broken into 14 areas:

Figure 164: Area Layout

In the middle is a pipe rack which joins up the separate areas (Area 2). This is considered a separate area
since one designer will be responsible for considering the layout of only the pipes in the rack. Area 13 is
a servicing area and contains no ‘plant’ items (i.e. the models in this area are AEC models, not AutoCAD
Plant 3D models) and so there are no P&IDs and no AutoCAD Plant 3D models in this area.

Within each area you have to consider Equipment, Structures and Piping. And if we have different
designers focusing on each discipline, you may want to divide up areas into the disciplines.
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Setting Up Your Project

Using the example above, 14 areas were created. Each area can be managed by a lead designer, but
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Figure 165: Large Project

Now look at Area 6 as an example:
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Figure 166 Area Organization

each area has a design team comprising equipment layout
designers, Structural layout designers, and piping designers.

In the case of P&ID’s, the project splits up into three process
areas plus one utilities area which will contain all the Utility
P&ID’s (or ULD’s). The fact that the P&ID area will span several
of the Piping areas is not important as AutoCAD Plant 3D will
track and manage all the lines and equipment in the project.

So the project will look like Figure 165 in AutoCAD Plant 3D
Project Manager.

Note the 4 P&ID Area’s and 13 Piping Areas. The project also has
allocated folders in ‘Related Files’. Related files may store or
reference the site plan drawings in the ‘Civil’ folder. Since Area
13 does not contain any AutoCAD Plant 3D models (it is AEC) it
has been placed in the Related Files section of the project. A
Navisworks folder was created to store the associated .nwf files
which will allows assigning materials to — or managing layer
visibility within —the model files in order to create realistic
renderings of the model while in design. Published .nwd files can
be placed here for project review sessions. This allows project
reviews to take place while design work proceeds, without
interrupting design work.

The Structures folder holds a structural model, Equipment
Modeling goes in the Equipment folder, and 2 piping files are
in the Piping folder.

This structure keeps the file content small and manageable

and yet allows maximum flexibility in working in the project.

By using Xref’s, the designer can focus on the part of the

model he is particularly interested in at any moment by

unloading the Xref’'s he doesn’t need. Then when he needs
more information, simply reload the Xref’s for full model

realization.
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The example above is one possible solution to organizing models. You may find that it doesn’t suit your
needs, but with the flexibility in AutoCAD Plant 3D, you can find a solution that enables good design and
ease of use.

Other factors for deciding model boundaries, in addition to process flow, are model density, file size,
and number of users in the project.

For example, an energy center typically would not have the amount of piping that a process building
would contain, so it would contain fewer areas. Also, you would never want to have fewer models than
the peak number of projected model designers, since multiple people cannot edit the same file
simultaneously.

Your structural model might be an entire building, which may not lend itself to being broken down into
smaller areas. Typically structural models are not complex, so retaining an entire building in one file
does would not hurt performance or accessibility.

Consider also whether you need to issue general arrangements without piping. Some companies do not
issue model-based general arrangements, and may keep the equipment within the piping model. Those
that do need to issue live GA’s should have a model that loads the equipment separately from the pipe
to avoid the work involved in having to separate out the individual pieces of equipment into separate
models.

Controlling Access

In some organizations, drawing access needs to be controlled between disciplines. Typically this can be
accomplished by setting up folder permissions with group policy. Make sure to structure your project so
that drawing access can be controlled if necessary. You can use virtual folders as discussed in the Folders
section. Permissions would need to be set after the project is created (or on the template folder if you
are going to copy the project folder to create a new project).

Coordinate Systems

Project locations are rarely in a position where north is at 90 degrees. AutoCAD Plant 3D includes the
ability to generate isometrics with coordinates oriented to plant north. In Advanced Defaults under
Isometric DWG settings, you can set up an offset and orientation for your isometrics. Note that the
elevation doesn’t have an offset, so your model should be at the true elevation you need to display. You
can also set the location overrides in the Advanced Settings Dialog when creating an isometric.
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A Project Setup
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Figure 167: Coordinate Overrides

External References

AutoCAD Plant 3D is designed to work intelligently with Xref’s. Pipes and Piping Components will
connect to pipes and piping components, and even equipment nozzles, in Xref models. For example,
when using the Route Pipe command, by clicking on the equipment nozzle in the Xref, the connection
will be made and the correct components will be placed as shown here:

Note that the pump is in the equipment Xref and that an
8” line is being routed and connecting to a 10” nozzle, a

10” mating flange with a 10x8 reducer was placed in the
piping model. Also note the connection was also placed
which will give the correct bolts and gasket.

Figure 168: Pump Routing

L
Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 113



Simplifying Working With External References

One useful way of managing the Area Xref’s is to have a master area drawing. This is essentially an
empty model file with all the area models loaded as Xref’s. In this example, Area 6 in the master area
drawing is Area6.dwg:

It is important that these Xref’s be loaded as Attachments. You should use a relative path as shown
below. (As the files are part of a project using a relative path will make moving a project easier):
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— Awad g  File References -
"] AseeS .‘ Reference Name
| Aswa 6 N Areab”
LT £% 6-B-1000_Equip
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™ Feerg
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F1 Al
17 Aws®
] Asca 1)
] A1l
o (w |~ 3% Figure 170: Attaching Xref

Figure 169: Master Model

The Area Master file is maintained by a project lead that will ensure that all the model files in that area
are attached. The reason to use attachment reference type, rather than the usual overlay, is that these
Area Master files will be Xref’s in the Master Model (see later) and the nested Xref’'s must display.

By creating these Area Master models, managing model files in the area is simpler. Now any designer
working in that area simply attaches this one file as an Xref, but in this case in Overlay mode, and he will
be sure that all the models in that area are attached. (A warning message detecting circular references
may be displayed; simply click Continue.) If working across areas, for example connecting pipes to a
pipe rack that may be in a separate area (for example attaching to pipes in Pipe Racks), then attach that
Area Master drawing and then detach (or unload) when no longer needed.

Word of warning regarding Circular References: If you follow the guidelines above, then circular
references (file referring back to itself as a lower nested Xref file) will be taken care of by AutoCAD. The
danger arises when you need to Xref a file in another area. In this case if you attach the external area
file to your model file as an attachment, you will create circular references in the Master Model file (see
below) or in the Orthographic Drawing master model files. To avoid this problem, best practice is to use
the overlay reference type for these external files.
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Designers can turn on or off any layers in the reference files or unload the whole reference file as
needed.

Modeling Using Xref’s

Xref’'s make it very easy to work in large models. Here the piping designer is concentrating on piping
around a pump:

Figure 171: Crowded model

By unloading the structure and turning off some of the piping layers, a better view is obtained making
piping easier:

Figure 172: Unloaded Xref

Managing Drawing Sizes With Xref’s

The optimum size for a model file is 5-10MB. Depending on the hardware you are using and the type of
plant model, it may be better to keep the model size smaller. This can be especially true if you have
objects that are not AutoCAD Plant 3D objects (e.g imported from Inventor or Revit). This will result in
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more dwg files, but good model management will maintain good performance. It doesn’t matter how
many files you have in the project, AutoCAD Plant 3D project manager can manage large numbers of
drawings.

With experience, you'll be able to estimate how many lines or how many equipment items will be in
each model file in order to keep the sizes down, but there is no problem adding more model files as the
project develops. This is especially true for piping files.

Some users like to put all equipment in an area into one dwg. Others like to split them up into sub-areas
where others may split the equipment up by levels on a structure.

In the case of structures, many users will place a ‘single’ structure into a single model file. This is so the
structure can be exported for analysis and then replaced with a detailed structural model after the
detailed engineering has been done. In some cases, the structure may actually extend across an area
boundary. This is not a problem, simply place the structural model in one area and then have the
master area model of the other area(s) xref this structural model.

Pipe Racks are typically handled separately too. This is to allow the piping designer to optimize the
space available on the rack and this is its own layout problem. Thus the Pipe Rack area may also contain
sub-racks which will encroach into process areas. The best practices approach discussed so far handles
this approach easily.

Managing piping models can be done in many different ways since AutoCAD Plant 3D allows intelligent
connections across Xref’s. Thus, piping models can be divided into sub-areas or by line numbers, with
each designer allocated a certain number of lines. There are no constraints on how to divide up the
area.

Catalogs and Specs

Beginning in 2015, catalogs and specs created in AutoCAD Plant 3D 2014 and higher do not have to be
migrated and are version independent. While the format isn’t guaranteed for the future, through the
next couple of releases at least it should stay consistent. The organization of your specs and catalogs
become dependent on one main decision, whether you will need to display or use weights on parts. The
decision to use weights general relies on whether you are going to display an approximate weight on the
iso, or whether you will be interfacing with a stress analysis program. In both of those cases, you will
have to make certain your catalogs include the appropriate weight information.

For some customers, the out-of-the-box catalogs and specs contain enough parts to address their
modeling needs. However, for most people they need to add some additional parts, especially for
instrumentation, control valves, or other non-standard items.

To set up our catalogs and specs in an extensible, manageable manner, you need to manage new and
existing catalogs to make the necessary parts available for any project.
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Workflow

Everyone must leverage the installed content in some manner. First, you will create a network folder
structure to hold content. Then you will create a new catalog to hold new and modified content. Third,
you will manage how your specs are used. Finally, you will see how either point users to a common

network location, or transfer custom content for use on their local computer so they can use deployed
content.

Create Create

Folders Catalog

Network folders

In order to locate and manage catalog content, you need to move the default content folders to a

network location. Since you no longer have to make the content version specific, you can setup a folder
like K:\Plant Content\Catalogs.

To move content to the network, you must open the spec editor and click Tools > Modify Shared
Content folder.

s N
i Modify Shared Content Folder ==
A Autodesk AutoCAD Pi‘ant 3D Spec ElefZOIS_ 'WARMING: The global content path specifies which catalogs are used by
file Edit Specs Catalogs Help all projects for this version of AutcCAD Plant 3D.
oE BRE & BB 4 Launch Catalog Builder...
e Migrate Specs and Catalogs... 1 Shared Content Folder:
@ K\Plant Content\Catal ()
— Modify Shared Content Folder... A\Flant Lantentilaialogs
Min Size To Desc Copy all content from C:A\AutoCAD Plant 3D 2015 Content to the new
location
| oK | l Cancel ] l Help ]
. J
Figure 173: Modify Shared Content Folder Figure 174: Copy Default Catalogs

Check the Copy all content to the new location. This copy function runs some code in addition to the
copy method, so this is the recommended workflow. After all the content is setup, you must modify
each user’s shared content folder by using the same method except for the copy option.
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One potential network structure could be like this:

\DAVEWOLFED3) (K:) » Plant Content - | 44|
b MName . Date modified Type Size

. Catalogs 2/21/2014 1:31 PM File folder

| Specs 2/21/2014 1:25 PM File folder

. Template Projects 2/21/2014 1:37 PM File folder

| Tool Palettes 2/21/2014 1:02 PM File folder

. Equipment 9/17/2013 1:40 PM File folder

. Reports 9/17/2013 1:42 PM File folder

Figure 175: Network Folder Structure

In this example, the Catalogs folder becomes the Shared Content folder. Specs are kept separate so they
can be managed using client folders. Other folders are included as a way of organizing other types of

templates and project content.

When using a content folder on the network the program loads core drawing information from the
network. For example, in the previous example, the location K:\Plant Content\Catalogs\CPak Common)\
contains drawing and shape information required for the program to run. Information in the CPak

Common folder includes steel shapes, equipment templates and nozzles.

Note: If you created custom block content while using the local content folder, C:\AutoCAD Plant 3D
2015, you need to make sure the CatalogSupportFolder gets copied up to the network content folder, or

your custom blocks will not be found. Creating block-based content is not recommended as it becomes

harder to manage and will increase the file size

Create Catalog

Next you need to create a new blank catalog. There are a few reasons for this:

e Separates out of the box content

e Allows you to replace default catalogs with updates without losing customization

e Better performance opening, filtering, and importing/exporting

A Open - ==
@Qv\ < Plant Admin Training (\DAVEWOLFEO3) (K) » Plant Content b Catalogs » CPak AWWA » [ 43 || Search CPak AW )
Organize v New folder = M @
(DAVEWOLFED3) (P) ~ Name Date modified Type Size

AWWA Pipes and Fittings Cataleg 2/21/2014 1:30 PM File folder
] AWWA Pipes and Fittings Catolog.pcat 2/4/20146.22PM __ PCATFile 3689 KB

n

Outlook OAB
& OneDiive
Roaming Autodesk
B Deskiop
i
/] Development
File name:  AWWA Pipes and Fittings Catalog.pcat -

Remember that if you plan to include valves,
you should also create actuators in the same
catalog.

To create a blank catalog, open up one of
the smaller default catalogs like AWWA Pipe
and Fittings in the catalog editor.

Figure 176: Copy small Catalog
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Then go to File > Save As and give the catalog a name. Make sure to save it within the network catalog
folder. The select the first item in the catalog, scroll down to the last item in the catalog, hold down Shift
and click on the last item. To remove all of the selected items, click Delete Component. This may take a
few seconds, but it will remove all the components.

Manage Specs

After placing the content on the network, you need to organize your specs. Specs should typically be
organized outside of the catalog folder. Parts in the spec are loosely linked to the catalogs they are built
from. Meaning that the spec knows where the item came from, but it won’t update unless you tell it to.
Before updating specs, you should check the update settings. Typically users modify the long description
family after placing an item in the spec.

A Autodesk AutoCAD Plant 3D Spec Editor 2015

File Edit |Specs| Catalogs Tools Help

FRE=]
@ Gen
@ L

Batch Update Specs from Catalogs..
-* Update Specs From Catalogs Settings...

Batch Assign Long Description Styles... ’

N

Figure 177: Update from Catalog Settings

A Update Specs From Catalogs Settings @ . . . .
In order to avoid losing the description
Pens e e e modifications, you should uncheck the
4 Spec Components (29 of 29 selected) = elect the properties to update during Spec Update. . . . . .
4 F3 R . Unselected properties will not be updated. properties in the update settings. A similar

acking Ring (L of 1 selected) [v Compatible Standard S . . . . .
Efa'j:ffi;’f e [% Contont s Symbed Dfiricn 1 dialog is also available on the project which
Colir 2 of2selced) e e allows you to modify the descriptions in the
Jasket |1 of 1 selected) esign . )
Gland (1 of 1 selected) ¥ End Type model, and update without losing
Rel"f:r:en:ent Ring (1 of 1 select [¥ Engagement Length . .
Stub End (2 of 2 selected] W Facing description changes.

4 Dipe i_rffomponem: (1 of 1 selectec [ Flange Std

¥ Flange Thickness
¥ Gasket Std

[ ltem Code
=P [~ Long Deseription (Family)
Coupling (1 of 1 selected)
Cross (2 of 2 selected)
Crossove Iv¥ Manufacturer
4 Elbow (3 of 3 selected) [¥ Matching Pipe OD
P d I Materizl

¥ Material Code
[¥ Nominal Diameter
¥ Nominal Unit
I: = B . [w Part Category

Olet (3 of 3 selected) ¥ Port Name )
Jrifiee Plate i [ Port Unit
I?lps (5 of 5 selected) [¥ Fressure Class
Reciuter (2 of 2 selected) ¥ Schedule - =
4 Single Branch Fitting (2 of 3 selec [# Short Description
Tee (1 of 1 selected) . Select All Deselect All
m ] » Update all user added properties

[ OK H Cancel H Help ]

Figure 178: No Long Description Update
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Once your update settings are modified, you can make catalog changes, and then use the Check for
Updates from Catalogs option:

A Autodesk AutoCAD Plant 3D Spec Editor 2015

File Edit
o | @
Min §
Spec:
Descriptiol

File Locatia

Last Saved:

142"

Specs] Catalogs Tools Help

Edit Valve Operators

Check for Updates from Catalogs
Batch Update Specs from Catalogs...

Update Specs From Catalogs Settings...

Batch Assign Long Description Styles...

Layout and Settings...

Ctrl+K

n

Figure 179: Check for Catalog Updates

Long Description Styles
Another feature in the spec editor that needs to be evaluated for use with managing specs are long
description styles. Long description styles provide a way to build a part family long description or part
size long description based on existing property values. To access the default long description style,

open a spec and click the Layout and Settings button.

B> speczanor || B Branch Table fdio

n

[ Layout and Settings

B s [Riamtnsn |

Catalog: [ECAD -

Figure 180: Layout and Settings

Long descriptions

Long descniption {family) style:

[No style

Long descniption (size) style:

[No style

[ Edit long description styles...

Print settings
[Z] print file details on EVery page

[Z] print column headers on every page

| oK H Cancel H Apply H

Help l

Figure 181: Edit Long Description Styles

Note: In order to modify long description styles, you must be running the spec editor with administrator
privileges. The styles are saved to C:\ProgramData\Autodesk\AutoCAD Plant 3D
2015\R20.0\enu\SpecEditor.
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To create a new long description style, click Save As and provide a name for your style. You may want to
choose the name of a client, or your company if that is who the style will be used for.

o |

Long description style; | Default Part Family Style -]

Save As..

a editor

Property Name Suffix

Figure 182: Save Long Description Style

Once your long description style is saved, you need to modify the properties for each class. One
common modification is to use only spaces (no commas) to decrease the number of characters in the
description. After modifying your long description style, click OK to return to the Layout and Settings
dialog. Here you can choose a long description style to use for the Long Description Family or Size. Doing
so and clicking OK will update the current spec description information. You can update a selection of
specs by going to Specs > Batch Assign Long Description Styles.

Because the long description style is built from catalog properties, when creating and managing part
families you will have to track which properties are used in your style, and make sure they are filled out.
Establishing long description styles lets you quickly modify and generate specs for clients.

Custom Part vs. Script
In some cases, AutoCAD Plant 3D may not contain a shape or script similar enough to what you need
modeled. This article shows steps to making a custom component.

e http://www.pdoteam.com/2011/10/custom-components-in-autocad-plant-3d/

I ™
A Plant 3D Shape Browser EIEI&J
. Graphics
I Equipment Tl
4 PipeRunComponent —] -
4D ( =
BleedRing —
ElindDisk Cross Cross Cross Cross C
Cap CDBCROSS CDCCROSS CPXL CPXLFFFF cext_N
é&lmg
Crossover 1 \ -
I Elbow ]
ElbowSideOutlet N j —

» 4 — J’
;ll?r:?:lange <::| w '_/(t
Instrument

Nipple

O

Nozzle 1 Placeholder Cross/4- Placeholder Cross/4- 4-Way Cross, Lateral 4-Way Cross, Lateral 4-Way Gi
Olet Way (Box) Way (Cylinder) (FLG) (
OrificePlate

Pipe

Plug - D b
Reducer Advanced shape opti

Swage peophions..

(o) (el

Figure 183: Scripts
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Weights

If you need to use weights, make sure the items coming from the default catalogs have weights assigned
to them.

Deploy Content
Many users want to keep all the content on the network. In this case, the content is considered
deployed by setting the shared content path on the user’s computer.

In other cases, users need to be able to disconnect from the network. In others if network performance
is poor, users should be able to run the content off of their local computer.

e For these scenarios, you can use batch scripts or a program like Microsoft SyncToy:
http://www.microsoft.com/en-us/download/details.aspx?id=15155

Custom Properties

Previously you learned how properties can be defined in the catalog and spec, and have the values
populate a matching project property. In order to create those properties, you will have to modify the
catalog and spec. Note that if you are modifying properties after a project has been started, you should
export the data to Excel, so that you can bring it back in without losing it. Removing properties from a
catalog, spec, or project removes the value, so the Excel export is a good way to make a backup.

To add or modify a custom catalog property, open the catalog in the catalog editor tab, go to the Catalog
menu and choose Modify Catalog properties. Make sure to note that the first field is the Display Name
which may include spaces.

The fourth field is the Field name which should not be specific to a single part group or size. Generally,
creating the property so that it applies to all part groups is best. Fill out the fields, and click Add.

A Modify Catalog Properties =)

Added properties Property definition

A Autodesk AutoCAD Plant 3D Spec Editor 2015 I
File Edit Specs | Catalogs | Tools Help

s 5 @B E L;J Modify Catalog Properties ﬁ R

Duplicate Component...
—| Edit Bolt Length Mapping... Add property to Al Part Groups
@| General Prop|

El Edit Catalog in Imperial Units Field name: « StockCode

Display name: Stock Code

Edit Catalog in Metric Units

o -

ield type: -
. \
b Field size: sd
) Add
~

‘ oK ‘ Cancel ‘ Apply Help

Figure 184: Add Catalog Property Figure 185: Set Field Name
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After you have added your properties, click OK. Then in the catalog editor under the far right panel,
Piping Component properties, you should be able to locate your custom property for editing.

Piping Component Properties
E—— Manufacturer:
: Material: —
Material Code:
Short Description: Bend 90°
Design Std:

£ Factor:

Des :ﬁ

Weight Unit: [ -

Connection Port Count: 2

Stock Code: #

Path Angle: a0

Segment Count:

Iso Symboal Type: BEND

Save to Catalog

Figure 186: Catalog Property in Editor

To add a custom spec property, open the spec that needs to have the property. After the spec has
opened, right click in the spec part list, and choose Edit Properties.

A Autodesk AutoCAD Plant 3D Spec Editor 2015

File Edit Specs Catalogs Tools Help
sHEE SRR DDE

Spec Sheet:
Min Size To Max Size Lang Description Part Use Priority ~ BranchIn
Spec: (5150
Description:
Filz Location: K'\Plant Content\Catalogs\CPak ASMENCS150.pspx
Last Saved: 2/4/2014 6:22:44 PM
Blind Flange
2 to 24" FLANGE BLIND, 150 LB, RF, ASME B16.5, ASTM A234 G
Bolt Set
12" to 24" BOLT SET. RF. 150 LB. LUG BOLT '
12" to Copy Ctrl+C '
12 to STM AL05
Check for Updates from Catalogs Ctrl+K
Ed to Gr WPB SMLS, Sch+
------------------------------------- Edit Parts
/2" to # Edit Properties 6.11, ASTM A105
Edit Long Descriptions 3

I [ Edit Parts...

[} Add Notes to Group I

Figure 187: Create Custom Spec Property
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Here you follow the same steps as in the catalog to create the custom property.

p
A Edit Parts

Edit Properties

Added properties: Property definition

Display name:

Default value:

| Add property to: ’A.II Part Groups

Field name:

Field type: [Text

Field size:

| l Add l l Remove

[ox [ conce |[ 2omm ]|

Help l

Figure 188: Add Property Dialog

After adding the property, you can edit it like any other spec property. Also, there is an easy filter to use

to show only user properties.

(A Edit parts 1

| Part List | Edit Properties |

Catalog parts in selected group: "
Remove From Spec | Size /| Stock Codgge

» 172 3
r 3/4" .
r P 31
r 114" [ 4
B 11/2" P
r r »
r 2172 o«
~ > 1
r 312" {
r - P
r 5 »
r 6 4
r P P
r 107 L]
r 12 4
r e 2
r 16" &
r 18" ¥
r -- ?
= ¢

¥ Hide parts marked "Remeve From Spec” Display:

O e

Figure 189: Filter to View Custom Properties
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The next step is to make sure you have the property included in your project setup. You can create the
property on the Piping and Equipment class, or you will need to create it for both the Fasteners and Pipe
Run Component classes.

- P4ID Object Mapping Propaty ) Visble in Object = | [ Add.. |
Plart 3D Class Definitions Froperty Name Description Digplay Name 4 View
PartFamilyld Part Famiyld | ]
Part FamilyLong... Long Descriptio... [
T CompatibleStan... Compatible Sta... | 4
[#- Pipe Run Component E " @ =
Steel Structure Manufacturer Manufacturer j
- Spec Update Settings Material Material
[#- lsometric DWG Settings (
[ Ortho DWG Settings MaterialCode Material Code
PartSizeLongD... Long Descriptio... 4
E
Short Description Short Description
Spec Spec D
temCode tem Code f
Size Size
"
DesignStd Design Std

Figure 190: Custom Project Property

In this example the stock code was used like a part number. A new property was created because it will
apply to the entire part family. The item code property can be used for part numbers that differ for
every item with in a part family (unique for every size).

Sharing Tool Palettes

As with P&ID palettes, the plant palettes may be shared using standard AutoCAD methods. However
plant also includes the ability to generate palettes automatically.

Currently, if you do use the dynamic palettes, they should only be stored on the local computer. The
program will generate images for the palettes which may end up requiring a lot of disk space.

For best performance, turn off the dynamic palettes using the command PLANTDYNAMICTOOLPALETTE.

If you modify the support spec, you can enable the dynamic palette to get the supports palette
generated so you can export it to the network if desired, but then turn it off to improve performance.
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Joints

The other main area that integrates with the project settings is the joint configuration. Joints are stored

‘EWOLFED3) (P:) » Tailoring AutoCAD P&ID and Plant 3D »
[

g -
Name

.. Equipment Templates
§ . ImportExportSettings
. Isometric
}J Orthos
.. PID DWG
. Plant 30 Models
|/ Related Files

LLE-EC#

|/ ReportTemplates
|/ Spec Sheets
| StringTables

| DefaultConnectorsConfig.aml

Figure 191 Joint definitions

Date modified

2/18/2014 9:24 AM  File
1/28/2014 %50 AM  File
1/28/2014 .50 AM  File
1/28/2014 9:50 AM  File
2/12/2014 849 AM  File
2/18/201410:25 AM  File
1/28/2014 .50 AM  File
1/28/2014 9:50 AM  File
2/25/201410:34 AM  File
1/28/2014 11:53 AM  File
12/16/2012 &:54 PM

Type

XML File

folde
folde
folde
folde
folde
folde
folde
folde
folde

folde

in the DefaultConnectorsConfig.xml within each project.
Joints are used to control how parts connect to each
other by defining rules for the connections. The program
uses two types of joints, simple and compound. Like
equipment and nozzles, joints (or connectors) use nested
parts (or subparts) to control several objects in one
group. To select individual parts of a joint, hold down the
Ctrl key and left-click on an object. You can also select
multiple joints by holding the Ctrl key and using window

selection. Before setting up a joint connection, you need

to think through how the connection will work. In the

examples below, you will see how some of the default joints are defined, and how to identify the critical

aspects of a joint.

-
A Project Setup

- General Settings

Project Details

Database Setup

Drawing Properties

Reporis

File Name Format

-P&ID DWG Seftings

- Plartt 30 DWG Settings
Export and Import Setiings
Paths

Data Manager Configuration
Layer and Color Sefiings
P4ID Cbject Mapping
Flart 3D Class Definitions

Pd Line Group

Piping and Equipment
Stee! Structure

Spec Update Settings
Isometric DWG Settings

-Ortho DWG Seftings

=)
Joint setup
Simple joirts
Imperial to = Add...
Name End 1 End2 Fasteners Required Matches Cptional Matches Metric
Connection [ Modity... |
Buttweldjoint BV, PL BV.PL Buttweld Nominal Diameter None
Miced buttwel... | BY, PL BV, PL Buttweld Nominal Dismeter None
Socketwelded... PL sw Socketweld Nominal Diameter Nene
Threaded joirt | THDM, PL THDF Thread Nominal Diameter Nene
Fangedjoint  FL FL Gasket, Bok Set | Nominal Dismeter, Pressur... | None
Fushfitjort  PL FFS Gasket Nominal Diameter Nene
Waferflanged... | FL WF Gasket Nominal Dismeter, Pressur... | None
Waferwafer.. |WF WF Gasket Nominal Dismeter, Fressur... | None 1
Fusionjoint | PPL FPL Fusion Weld Nominal Diameter Nene
Glue joint PPL Psw Glue Nominal Dismeter None
Stub-end lapp... |LAP BV.FL Stub End, Buttweld | Nominal Dismeter Neng
Collared lappe... | LAP BV.PL Calar, Buttweld Nominal Diameter Nene
Groovedjoit | PL, GRV GRV Clamp Nominal Dismeter, Fressur... | None
Lug joint FL LUG Gasket, Bok Set | Nominal Diameter, Pressur... | Nene
Sip onweld jo...| 50 BV.PL Slip On Nominal Diameter None
Tap joirt TAP BV PL Tap Weld Nominal Dismeter None —
Threaded tap .. | TAP THOM, PL Thread Nominal Diameter Nene
Mechanical joint | MJM, PL MIF Gland Nominal Dismeter None
Marba wie i [r— S —— None
Compaund jaints
Name End 1 End2 Connection Part mﬁ?l © =
Connection
Auto flange joint FL. WF. LUG BV. PL. Universal_ET Flange
Miced auto flange joint FL. WF. LUG BV, PL, Universal_ET Flange
Auta slesve joirt MM WMJM, WJP, PL Sleeve
Autathread joint THOM THOM, PL Coupling
Pipe segments Weld gaps Weld dots Wafer bos
Minimum lengih [£] Use weld gaps Dizmeter Round up to nearest
1 G 025 05
0125
[ Apply oK ] [ Cancel ] [ Help

Figure 192: Joint Editor
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Simple Joints

Examine the table below for information on how joints are configured. For simple joints, the ends of
two parts are compared to the simple joint list. Then the program checks the required matches to see if
the properties of the parts match. If the criteria are met, the program inserts the specified fastener.

Joint Name Settings Image Description
Buttweld End1 = BV,PL - A PL end pipe is near a
End2 = BV,PL - BV elbow. Because

Fastener = Buttweld — the nominal
Matches = Nom. Dia FLorby diameters match

' (Required Matches),
the program inserts

the fastener specified
(Buttweld).

Flanged Joint End 1=FL To flanges are near

End 2 =FL o . each other. The nom.
Fastener = Gasket, ) I B Dia., pressure class,

Bolt and facing must
Matches = Press. ‘ match for the

Class, Nom. Dia, ‘ { : program to insert the
Facing l —— bolt and gasket.

When creating new joints, you should draw up the end types and compare the ports from each of the
parts that will be involved in the joint (fasteners too).
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Matching Values

Matching Values are only valid when inserting an object (like a valve). They are not used while routing
piping. For example, if you click the + grip on a flange that doesn’t match the current spec settings, you

may get an error like this, even with matching values set.

l

]- One or more items have caused an error

Cannot connect parts
AutoFlange-

Cannot find Flange in the CS150 spec

51.Nominal Diameter="4in" AND 52 NominalDiameter="4in" AND 51.Facing=RF'
AND 51.EndType="FL' AND 51 PressureClass="125'

52 Nominal Diameter="4in' AND 51.NominalDiameter="4in" AND 52.Facing="RF"
AND 52 EndType=FL' AND 52 PressureClass="125'

Flanged connection failed due to the properties mismatch,
E1.NominalDiameter=E2. NominalDiameter AND ({E1.PressureClass IN {125, 1507

AND E2 PressureClass IN (125" "1507) OR (E1. PressureClass IN (250", "3007) AND
E2.PressureClass IN {250, "3007)) AND E1.Facing=E2.Facing

-
( Plant 3D Piping Errors |

»
A Set Matching Values - ﬂ

Enter eguivalent property values. Enter 2 comma between values

Matching values for Pressure Class:

Matching Values

Close

s 0

Figure 193: Joint Error

250,300 |
*
[ ok J[ canced |[ Helo |
—— —— —
Pressure Cla D D.300 I
Facng __Delete

[ Modify ][ Cancel ][ Help

Figure 194: Matching Value Editor

However, if you place a valve with 125 Ib flanges in a 150 Ib line, the valve will connect using the right

flanges.
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Precision

Even though the Connectors config xml has a setting for offset tolerance, all joints require absolute
precision. Meaning that to correctly verify the connection, you have to change your UNITS to decimal
(not fractional), and set the precision to the hundred millionth (0.00000000). Then you can use the DIST
command to measure the distance between two ports to make sure they are at the correct distance for
the joint. The other most common issue is that users try to connect joints while routing pipe from BOP.
Make sure that pipe is being routed via COP to make connections properly.

p
A Drawing Units @
Length Angle
Type: Type
[Decimal V] [Decimal Degrees v]
#% ConnectorsConfiguration Precisi Precision:
&5, xmins:xsd = http:/ /www.w3.org /2001 /XMLSchema F ,] [ﬂ ,]
22, xmlns xsi = http:/ /www.w3.org /2001 /XMLSchema-instance
&5, Name = Configl [ Clockwise
&2 Joints
£ Joint Buttweld Insertion scale
&a Name = Buttweld Units to scale inserted content:
© AR o
&
E £ E!opeTrollerance 3 Sample Outpu
@ JointEloments 150000000 2 00390625.0.00000000
£ OptionalMatchCondition
#2 MatchCondition E1.NominalDiameter=E2.NominalDiameter o
¢ EndConditions2 Lighting
& EndConditions1 Urits for specifying the intensity of lighting:
&2 Description Buttweld joint
&2 Joint MixedButtweld
£ Joint Socketweld -
@ Joint Threaded [ ok ]| cencd |[ Diecton.. || He
£ Joint Flanged L
Figure 195: Tolerance Figure 196: Model Precision

Compound Joints

Compound joints are used to insert a component to bridge gaps or connection differences. For example,
when you place a flanged valve in a pipe, the program inserts a flange. The rules defined in the
compound joints section indicate the part that should be inserted.

A Setup Compound Joint — M
Joint name: Display name:
AutoThread Auto thread joint

|| This jeint connects imperial to metric components
Learn more sbout Imperial to Metric Connections

End 1: Connection Component: End 2:

[£] Undefined_ET 2 [Comping | [:] [[] Undefined_ET ~
[ PL F [¥] PL B
[C] Bv = 1BV =
[¥] THOM [¥] THDM

[C] THDF B [C] THDF |
] Sw ] sw

[ FL [ FL

[E] \WF [ WF

[C] LAP ] LaP

[F] GRY = [F] GRY <z
Preview

THDM End - Threaded Joint - Coupling - Socketweld Joint - PL, THOM End

[ Moy |[ Cencel |[ Help

Figure 197: Compound Joint
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Joint Settings Image Description
Name
Auto End 1 =FL, - On the left side, we have a
Flange WF, LUG flange with an end type of
End 2 =BV, PL, 1 FL. If the +is click, and
Universal_ET I/ | routed to the pipe, the
Part = Flange I\ == program tries to put in a
— pipe or elbow, [PL or BV]
6 (depending on the turn)
6 There is no BV to FL simple
joint, so the compound
joint list is checked. It
locates the part to be
inserted (Flange), and then
creates the simple joints
between all the parts.
Auto End 1 =THDM On the left is a nipple
Thread End 2= (THDM) and the + grip was
THDM, PL clicked. The program puts
Connection = \ in a pipe (PL). In order to
Coupling ) 1% connect a coupling is

i

placed. The parts are then
connected using the
simple joint settings.

Compound joints may only insert 1 intermediate component, so you cannot combine multiple parts

together in the joint (like you can fasteners).
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Deliverables

The main goal of AutoCAD P&ID and AutoCAD Plant 3D is to create drawings that you can submit to your
clients. This section will discuss how to tailor your deliverables to meet client needs. The information
gathered during the first section will come into play here. By being able to answer questions like what
layers should | use, or what format should my reports be in, you can decide which parts of the program
need to be modified to match the current client needs.

P&IDs

For the most clients, the deliverable of the P&ID is a pdf, dwf, or dwg. In some cases however, you will
have to provide and/or customize more information.

If clients use AutoCAD P&ID, you may be asked to send the project.

If a client doesn’t use AutoCAD P&ID, typically they just want the drawings. You can send AutoCAD P&ID
drawings which require an object enabler (drawings are read-only), or you can export the drawings to
AutoCAD which will make all the objects standard AutoCAD block references.

To export a drawing, open it. In the project manager, right-click on the drawing and select Export to
AutoCAD.

DWFs

To allow clients without AutoCAD P&ID access to the intelligence, you can publish the P&IDs to a DWF or
DWFx format. Click the publish options dialog to make sure the P&ID information is included, and
specify the type of file that will be created.

-
A Project Publish Options =3 [
] Z# Tailoring AutoCAD P&ID and Plant 3D § j ,Q Current user: dave.wolfe
El |:| P&ID Drawings
E Mech P&ID DWF options -
$ 1 PID00L o P&ID information Include *
i | P = Filter null values On
[, Plant Open Granular pipeline ou.. Off
[ 1] Open Read-enly Plant 3D DWF oplions -
4% P{ Add Work History... Piping information Include
E Relat Remove Drawing Filter nul\values- On
Rename Drawing... Dﬁa"hf’mmwk’ﬁm -
. 5 Location C:\sers\dave wolfe.5-VILLE-ECAD\documents\
cat wing...
o E N .mg General DWF/PDF oplions -
show drefs in Use Type Mult-sheet file
Vault Naming Prompt for name
Name /A
Data Manager... Layer information Don't include
Validate... Merge control Lines overwrite
Publish... DWF data options -
Export to AutaCAD...
Details Drawing Autogen Properties... [ OK ] [ Cancel ] [ Help ]
Multiple nodes Properties... —

Figure 198: Project Manager Publish Figure 199: Include Data
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A Publish e
Sheet List: Publish Options Information
[one D) Location: C:\Users\dave, wolfe.S-VILLE-ECAD \documents\
Publsh to: File type: Multi-sheet fie
[owrs - ]* Naring: Prompt for name
Automaticaly load all open drawings ey P BT
Merge contral: Lines overvite

== == _Puhhsh Options...

(|8 B8 & b

Sheet Name 3D DWF Page Setup Status

[EfPD004 - PID ANSI D Title Block &7y <Defauit: None> - o ermors

[Eflpmoot - Layout1 ity <Defalt: Nome> +" Noerrors

« m L3
P ——— Publsh Output
Source crawing Number of copies: 7 inchude plot stamp
Drawing location 1 .
e + [ Publish in background B
Plot device Precision:

redson [=]Open n viewer when done

Plot scale
Page setup detail
a Hide Details [ Publish ] [ Cancel ] [ Help

Figure 200: Publish

The published file can be opened in Autodesk Design Review (2014-2010), Autodesk 360, and
Navisworks.

Title Blocks

In the P&IDs, title blocks can display project and drawing information whether using a default field or
custom properties (see Project and Drawing Properties).

To set up a P&ID or orthographic title block follow the following steps:
e Setup project and drawing properties that match your title block needs
e Modify your title block by inserting fields into attributes or text.
e Insert the title block into a current project drawing.

o Fill out all of the drawing and project properties with a space, “ “, for the attribute values, and
save the drawing.

e Use Save As to save the drawing as a .dwt file.

Fields may be inserted into text or attributes by right-clicking and choosing insert field.
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Orthographics

Orthographic drawings are another major deliverable in plant design. The orthographics generated
from AutoCAD Plant 3D consist of flat shots of the model stored as block references in model space, and
annotations, and dimension in paper space. These drawings do not require an object enabler for
viewing inside of AutoCAD, but the objects in them can be annotated intelligently and dimensioned.

[~ Bometricll 2D Winehrame]

o

[Conceptual]

No selection

General

0

Bylayer 2
1.0000 X : y
ByLayer Z
. o

9] command: *Cancel®
comnand:

Figure 201: 3D Model Figure 202: Ortho block in model space

Drthographic® Piping’ ?ipe Structural

Repeat MSPACE
Recent Input 3

Reset Block
Block Editor
Edit BlockIn-place

SRR

3D Visualization
Mat

Annotative Object Scale »
Clipboard »
Isolate >

Erase

AN

1.0000
1.0000

Move

Copy Selection

1.0000

Rotate
ui12
Draw Order s
Group s
u Ortho Annotate v Vessel

Scale

C Bl o8 4

Equipment Annotation [Tag]

[}

3 Add Selected

3
Plant 30 Oval Tag Style
Clas v G} Select Similar
%y Desclect All
Subobiect Selection Filter »

Figure 203: Annotating from Paper Space

Title blocks for orthographic drawings are set up using the same methods as P&ID title blocks.
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To define how your orthographic will look you need to customize the orthographic settings.

T T ok ey

S T Bk

Figure 204: Ortho Settings

Templates

Your ortho settings are managed in the Ortho DWG Settings node in project setup. By clicking the Setup
Title Block button, you will launch an editor that allows you to visually manage your drawing creation
settings. In the main tab, you have an option of choosing a template, specifying how the elbows display
as well as whether hidden lines are shown by default.

Using the ortho settings, you can define the overall appearance of your layout.

H HEoSR-a- |{:}3D A Ortho Generation Settings [~
% Structure  Analysis Lyer et

Ortho Componerts Layer B

erlines CENTER

Misc MISC

Ortho | Table Bill of Retum to pp— e =
Settings | Setup Materials | Project Setup Exsting Centerines EXIST_CENTER -
Configure | Bill of Materials Close Eutng Eaupmert S0ST Sl Zl=

9 | | I Existing Pipe Supports EXIST_SUPPORTS =
Existing Piping Components EXIST_PIPING -

Figure 205: Ortho Ribbon Settings Ecstng Seel EXIST_STEEL -
Hatching HATCH =

Hidden Lines HIDDEN -

Matchines MATCHLINES -

Pipe Supports SUPFORTS
] Use 30 model layers

Designate small bere piping as less than and including:

Default Styles:

Dimension Style: [Standard -]

Wultleader Style: | Bubble -]

LGV

TextSyle: [Anal -]

(o] [ ) [

Figure 206: Ortho Layers and Settings

The layers, dimension styles, multi-leader styles, and text styles are defined in the template chosen. You
can choose whether to have objects placed in pre-defined layers by object type, or use the layers used in

L
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the model. You also have the option to place a BOM on the drawing. This BOM setup is similar to the
isometric BOM setup, but you do have different options for the table type.

- %
A Table Setup w—— - | A Table Setup wea— - [
Table Layout | Settings Table Layout | Settings

BOM Settings
Table type: (Bl of Materials with cut st -] SortBOMby. | Ascending size -
Bil of Materials
Table Layout Bill of Materials with cut list 7] Show Existing Piping
BOM layout template: Billof Materials - temized
D QTY ND SCH/CLASS DESCRIPTION MATERIAL | Cutback Hbows
b Show Column [&] Show Cutback Elbows as separate line items

Pipe [Add description suffix -
e -CUTBACK TO <cutbackangle> DEG
Olets
— Fixed Lsngth Pipss
Fasteners Report [Quanmy = ]
Vahves Show Custom Fixed Length Fipes as separate line items
Pips Supports [Add deserption sufix -

~CUT TO <cutiength>

Descriptions
Use Long Desenpiion (Family) -
Use 2 single column for Schedule and Pressure Class [7] Use Custom Description
Sslect sn AutoCAD Plant 3D Long Description Styls (1ds)fils

0K ][ Cancel ][ Help [0k ][ Cancel ][ Help

Figure 207: Ortho Tables Figure 208: Ortho Table Settings

After selecting your layer options, and placing a BOM if necessary, the customization is complete for the
template. The rest of the customizations are done when the views are generated, though you still have
options for customizing some of the blocks used in the views.

e http://www.pdoteam.com/2013/04/modifying-the-pipe-gap-in-plant-3d-2014/

Annotations

Annotations for orthographic drawings are defined on the AutoCAD Plant 3D class, and created like the
P&ID annotations.

A Project Setup =
eneral Setings iass seftings: Pipe Run Componert
Project Details Symbol

Database Setup.
Draning Froperties
Reports

File Name Fornat
PAID DWG Setiings No preview available
Plart 3D DWG Setiings

Export and Import Settings
Paths

Data Manager Configuration
Layer and Color Setiings

Piping Connection Settings R
PAID Object Mapping Property . Viblendea  Visblein Object
P3d Line Group “ParFamiyid Part Famil ld St
) None o o
£ Ping and Equipment
nt “PartFamiyLong Long Descriptio Stiing None a L
= m:&mpmm “CompaiibleSta Compatible Stz Stiing None
Steel Sucture “Marufacturer Manufacturer Sting Noe 5]

Spec Updale Settings
B gl e

—r.n‘.,_..”r— “Materl __‘_"-—“""‘““._I'"G‘V"J"‘J-ﬂf“’—' W__'rr“*

. M
“Porthame Port Name Sting Nore [a] >

Tag format Ortho Annatation Setup
New. Oval Tag Style - Add Annotation.

Bil of Matenal [BOM]

Nomiral Size [Size

Piping Coordinate [Postion]

Size and Spec Callout [Size-Spec]
Tie-in Point [TP0c]

Top of Pipe [TOP]

[ oply ][ OK ][ Ganod ][ Heb |

Figure 209: Ortho Annotations
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Isometrics

Isometrics are another type of deliverable within a plant design package. AutoCAD Plant 3D isometrics
are snapshots of the models and are created using styles. The style controls the template, layering,
colors, appearance and content of the isometric.

A Project Setup

Dimensions

Sloped and Offset Piping
- Title Block and Display
- Live Preview
- Ortho DWG Settings

Figure 210: Isometric Styles

= General Settings lso Style Setup
Project Details
Datjahase Setup Iso style: | Check_ANSI-B =
-~ Drawing Properties (Isometric)
- Reparts Iso style info Check_ANSI-C
-~ File Mame Format Final_ANSI-B
- P&ID DWG Settings ® lsometr Final_ANSI-C ol
- Plant 3D DWG Settings Spool_ANSI-8
- Isometric DWG Settings Stress_ANSI-C
- Iso Style Setup [T] Place field welds at maximum pipe lengths Tab
Advanced Defautts e
Annotations Maximum pipe length: SLLE

Add pipe makeup length to BOM for Field Fit \welds

Makeup Length: 3

Spools

The Isometric folder in the project contains settings for creating Isometric drawings.

Style Management

The default styles are always included in a project as a sample from which you can build new styles.

Styles may be copied between projects and the folder name is used for the style name in the project

setup dialog.

To start customizing your isometric output, you should follow the screens in this order:

e Setup the Isometric Title Block

e Advanced Defaults

e Annotations
e Dimensions
e Sloped and Offs

Add a New Style

et Piping

A Project Setup

[=)- General Settings

- Project Details

- Diatabase Setup

- Drawing Properties

- Reports

- File Name Format

410 DWG Settings

lant 30 DWG Settings
Isometric DWG Settings

- lso Style Setup

- Advanced Defaults

- Annotations

- Dimengions

- Sloped and Offset Piping
- Title Block and Display

Vv Dreasicnss

-5
H-&
oo

o
o

Figure 211: Add Style

Tile block & display
lsostyle: Check_ANSIE

Title block preview

Setup Title Block...

Specify the draw

You can add a new style by copying an
existing one or using the project setup
dialog. Enter the name of the style you
want to create and select a style to base it
on. A new folder with the default files will
be created in the Isometrics directory.
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Title Block Setup
To modify the Title Block, go to Isometric DWG Settings > Title Block and Display. Click Setup Title Block.

A Project Setup

[2)- General Settings Title block & display
Project Details
Database Setup |sa style: My Company

- Drawing Properties Title block preview

- Reports
File Name Format

- P&ID DWG Settings

- Plant 30 DWG Settings

£)- Isometric DWG Settings
Iso Style Setup Settings on this page are

. Bdvanced Defaults E hen entering title block

- Annotations
Dimensions

Sloped and Offet Fiping Setup Title Block... h

- Title Block and Display

setup.

Figure 212: Setup Title Block

The program switches to edit the template defined in the settings. Along the ribbon menu are options
for customizing your title block.

' JDE BB S < - @ -[E3E0piing -|= [ Autodesk AutoCAD Plant 3D 20;
Home Isos  Structure A i Modeli Insert  Annotate  Manage  Outpu

D EEEE H A x

Draw Mo-Draw| Area Billof  Cut Weld Spool Table Place Title Block Iso Return to
Area  Area  (Visibility| Materials Piece List  List Setup | Morth Arrow | Attributes | Themes | Project Setup

Isometric Drawing Area | Table Placement 8¢ Setup | North Arrow | Attributes | Themes | Close

Figure 213: Isometric Customization Buttons

The first step is to replace the default title block with your own.
e Erase the existing title block
e  Purge ONLY the block named “Title Block”
e Insert your own title block

e Use the RENAME command to change your title block to have the name “Title Block”.

A Inert e Bodk prrioutes TR === To use the Title Block Attributes command, your title block must

include attributes. Some companies insert an attributes block in

Attribute category:

addition to the title block. For those title blocks, the attributes
General

et onson Fomat should be copied into the title block. Once the title block is

Lire Graup Propmes sty | - inserted, you can modify the title block attributes.

%I%%‘;%iﬁ;i Text height 0.125

The AutoCAD Plant 3D Line Group class is the best place to add
information to place in the title block. Isometrics are somewhat
disconnected from the standard drawing properties, so the
custom drawing properties are not available to isometrics. All

iop ptinizs. project categories and custom project categories are available.

Figure 214 Attributes See where to create custom properties under Project and Drawing
Properties.
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Advanced Defaults

A Project Setup

[=)- General Settings

- Project Dietailz

- Database Setup

- Dirawing Properties

- Heports

- File Mamne Format

(- PED DWG Settings

(- Plant 30 D'wWG Settings

= Isometic DWwWG Settings
- |30 Style Setup

wdvanced Defaults
- &ninotations
- Dimensions
- Sloped and Offzet Piping
- Title Block and Dizplay
- Live Preview

b Ortho DWG Settings

[l

lzostyle:  Check_aMSI-E
|z Style dvanced Default Options

Standard options

[] Create DwF

[ Owenarite if existing

Revision number:

Export zettings
Create PCF on |s0 creation
Export tables on |20 creation:

[] BOM

Export format:

[C5v Lesw) -

Advanced gettings & overrides

[ lanare Break. Pairts fram mode

[ lgnore 1sa annotations from madel

v

Dirawing congestion spliting

Create split points automatically

Level of congestion to split |zo at:

0

Less

Owerride |20 splitting

[ Split 130 when property changes:

More

[ Line rumber

[] Service

] Spec

[] Mominal diameter
[ Material

Select Property...

Ovweride location

Offset location:  #: 0" Y o

Offset rokation: 0 DEG.

Apply ] [ kK ] [ Cancel ] [

Help

Figure 215: Advanced Defaults

In the Advanced Defaults screen you can define settings that previously could only be configured when
creating an iso. With these settings, you can default a style that produces isometrics with coordinates
that reflect a Plant or real-world coordinate system without modifying your model.

Please read this document for further information on styles and configuring them.

e De-mystifying AutoCAD Plant 3D Isometrics: a configuration reference
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Text Styles

AutoCAD Isometrics can be customized to use your own text style. However, three different styles must
be used in order for text to display correctly.

e Normal AutoCAD objects
e Annotations
e Skewed Annotations

Like dimension styles, annotations are stored in the isometric template.

Examining the bill of materials shows you that that the table uses the Adsklsolmperial text style.

Cell lecking Unlocked

Cell data link Not linked BILL OF MATER
Content =

Cell type Text ) JESCRIPTION

Contents PIPE, SEAMLESS, PE, ASME B36....

Text style AdskIsclmperial

Text height 0.0938

Text rotation 0

Text color @ 0,255,255

Data type Text

Format (nene)

Additicnal format

Properties

Figure 216: Default BOM Text Style

The text on the drawing uses the AdsklsoAnnotation text style.

E Hyperlink
= 3D Visualization =
= Material ByLayer
Text =
Contents \QO;3"X2" NS}
Style AdsklsoAnnotation
Annotative No
Justify Bottom left
Direction By style
Text height 0.0837
— Rotation 0
Line space factor 1.0000
Line space distance 0.1563
Line space style At least
Background mask Yes
Defined width 0.0000
Defined height 0.0000
Columns None

Figure 217: Annotation Text Style
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However, the skewed text displays smaller than it should.

Figure 218: Skewed Text Style

The Adsklsolmperial text style’s height may be set to any value desired. However, you should set the
value in the text style. The AdsklsoAnnotation text style is set to 1.

Currert text style: Adsklsolmperial Curment text style: Adsklsolmperial
Styles o Styles: font
o —_—_  Fa
'°""°"°" Font Name Font Stje Font Name Fort Style
| Adsklsolmperial | sklsolmperial
o -
Adsklsolmpenial30 [ Use Big Fort Adsklsolmperial 30 [] Use Big Fart
FomanD Delete RomanD
Romans Size Romans Size
Standard [T Annotative Heght Standard 7] Arinctative: Height
Match test orientation 0.0938 h Match text orientation 1.0000 «
o layout o layout
o s
[ Upside down Width Factor: [F] Upside down Width Factor:
0.8000 0.8000
[ Backwards ) [7] Backwards
O Oblique Angle: AG B b 1 2 3 Oblique Angle:
[C] Vertical o [ Vertical 0
e oo
Figure 219: Default Text Style Figure 220: Annotation Text Style

The isoconfig.xml file contains a variable that is used to scale the text in annotations. The ScaleFactor
setting indicates the size of the text height, and whether or not the size of the annotation is imperial or
metric. For example, if the Scale factor is set to 1, all the symbols are also scaled up 25.4 units.

—_——re-
&2 Data
& Table
#2 Logging
& TitleBlock
&% LayoutOptimization
&% Themes
£ Theme Default
25, Name = Default
#2 Dimensions
£ Annotations
&5 Enabled = true
E= = 0.09375
& MTextWidthLimit = 1.5
&2, Grouping = true
22, GrouplLeaderStyle = Always
&5 GroupaAlignment = Left
& East=E
a Wasr = W

Figure 221: Annotation Scale Factor
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Using a little math, you can find the ratio needed to output the skewed text at the correct size.

Create a text style called AdsklsoSkewed and set the text height to 1.4140 to have your text drawn at
3/32".

Curment text style: AdsklsoSkewed
Styles:
AdsklsoAnnotation
AdsklsoAnnotation30
Adsklsolmperial

Fort MName: Font Style:
[:ﬂj Avial [Hegular

Adsklsolmperial-30 Use Big Fort
Adsklsolmperial 30

AdsklsoSkewed Size

RomanD [T Anrotative
Romans Match test orientation
Standard to layout

Effects
[ Upside down Width Factor:
0.2000

Aa B b 1 2 3 e Obligue Angle:

Vertical

[ stytes

Figure 222: Skewed Text Style

The input value necessary for the text height is given by the formula:
X =T/0.0663 where T is the desired text height, and X is the input value required.

In order to implement the skewed text style, you have to create an annotation style that utilizes it, and
then reference the text style where you used skew alignment.

Locate the Standard Annotation Style in isoconfig.xml, copy it and paste a new one below it. Call the
copied version Skewed. Set the Text Style to AdsklsoSkewed

A5 AIIIULAUUI LR AU LY IE AWy SUEN LENNUIAL W ED
#2 AnnotationLeaderStyle ExtensionLeader

£ AnnotationStyles
£ ENLGIEW i Standard

22, Name = Standard Locate

2=, TextStyle = AdsklsoAnn Delete Del . . o S
£ AnnotationStyle Elevation =i A 9 e = .
£ Annotationstyle Rectangle Cut Ctrl+X <AnnotationStyle Name="Standard" TextStyle="AdsklsoAnnotation” >
€2 AnnotationStyle Circle Copy Ctrl+C <AnnotationStyle Name="Skewed" TextStyle="AdsklsoSkewed" /= *
&2 AnnotationStyle Hexagon Paste CrleV <AnnotationStyle Name="Elevation" TextStyle="AdsklsoAnnotation” Blo®kName=",
&3 AnnotationStyle Diamond <AnnotationStyle Name="Rectangle” TextStyle="AdskisoAnnotation" BlockName="
£ AnnotationStyle Oval Paste After D T DR P,

£ AnnotationStyle SRectangle
2 AnnotationStyle SCircle

£ AnnotationStyle SHexa Generate Program 2
#2 AnnotationStyle 55lot

Path

Figure 224: Create Skewed Annotation Style

Figure 223: Copy Annotation Style

The final step is modifying any annotation scheme that uses skew alignment to use the Skewed
Annotation Style.
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By default these annotation schemes use the Standard Annotation Style and should be change to use
the Skewed annotation style:

e Line Number Scheme

e Field Weld

e Field Fit Weld

You may want to evaluate how these items appear to see if you want to change the text height for
them:

e Elevation Extended

e [nsulation

e Insulation With Tracing

In the screen shot below, a value of 1.8853 was entered so that a text height of .125 would be used for
the line number. Also, the text styles were set to use an Arial font (True-Type fonts are searchable in
pdfs).

1
|
¢ EL +1-2 316"

Figure 225: Skewed Text Style of 1/8"

L
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Dimension Styles

You may customize the existing Adsklsolmperial dimension style or use your own. If you use your own
dimension style, you need to bring it into the isometric template. One easy way to do this is to use
Design Center (Ctrl+2) to import it.

Inserting a Dim Style using Design Center
To import the dimension style, navigate to a drawing that contains it in Design Center.

W Bere-mlalnaEEES-
Folder it em wm == o [

B [ Orthos -

. @-F= D-T157-5004 dwg D-T157500... D-T157-500.. DEFEEIE Ortho Orthographic  (
‘_ D-T157-5005.dwg dwg Sample.dwg  View Selecti...

E D-T157-5006.dwg [
S Ortho Sample.dwg - - [ ] ] “

K& Orthographic View Sel owo
-8 Outside Pipe Rack Pip Tank test dwg test2 dwg test3.dwg tryout dwg

. I8 Povmerizer @el145.dn || HEVAONdWg

Figure 226: Design Center

Double-clicking on the drawing file will take you to a view of the object types within the drawing.

@@H%I%@E@*EA}

Blocks DetailViews... Layers Layouts Linetypes  Multleaders... SectionView... Tablestyles Textstyles
Visualstyles

Figure 227: Dim Styles

e -mlaleeEREE-

¢ | Folders |Dpe.-n Drawings | Histur_',.r|

Folder List X
EI [ ] Orthns -
W DO-T157-5004.dwg Add Dimstyle(s)
D-T157-5005.dwg
- D-T157-5006.dwg Copy
------ '=] Blocks

------ $1i DetailViewStyles
Figure 228: Add Dimstyle

Double-click on DimStyles and then right-click and choose Add Dimstyles.
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Using a custom Dimension Style
To use the dimension style when creating isometrics, open the isoconfig.xml and navigate to Units >
DimensionStyle. Enter the name of the dimension style to use in either the Imperial or Metric values.

&2 IsoConfigDefinition
&5 xmins'xsd = http:/ /www.w3.0rg /2001 /XMLSchema
&5 xmins xsi = http:/ /www.w3.0rg/2001 /XMLSchema-instance
& Version = 2
25, Mame = Default
£ Output
£ Files
&3 AdvancedDefault
£ FileNameFormat
£ DrawingNameFormat
£ View
£ Geometry
&2 Units
3 Styles

£ DimensionsStyle
&=, [[TIE = Architectural Paper Space h
25, Metric = AdskisoMetric

& CoordinatesStyle

Figure 229: Set Custom Dimstyle

The final step is to set the Fraction Format to Not Stacked in your dimension style. Otherwise when the
isometrics are generated, the fractions will not have a space between the whole number (inches) and
the numerator (fraction).

A Modify Dimension Style: Adskisalmperial ==
| Lines ISymboIs and Amows ITe:d I Fit ‘ Primary Units ‘Ntemate Units | Tolerances
Linear dimensions

0-01/16" -
Mot Stacked -

Precision

Fraction format:

Decimal separator: {Period)
Round off 0.0000 =
Prefic.
Suffic.
Measurement scale
Scale factor: 1.0000 -
[] Apply to layout dimensions onfy Angular dimensions
Zero suppression Units farmat: _De(:mal Degrees =
Leading Trailing
"""" Zero suppression
Suburit suffic Dinches [ Leading
[ Trailing
[ ok | | cance | [ Hek
Figure 230: Wrong Fraction Format Figure 231: Not Stacked
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Reports

AutoCAD P&ID and AutoCAD Plant 3D have two main ways to report properties and objects: the Data
Manager and the Report Creator.

The Data Manager is a window into the project or current drawing data that lets you modify the
properties without requiring object selection.

From any display in the data manager you can import or export data to Excel by using the Import/Export
Settings, Reports, or Custom Views. The Report Creator however is used to export data only. If you
want to issue a format that can be used to modify data, you should choose one of the Data Manager
options. If you are issuing information that will not need to be imported, or needs to use sum or totaling
functions (BOM), you should use the Report Creator.

The Report Creator is geared to creating polished reports with custom formatting, headers, fonts, totals,
subtotals, and more. While powerful, by using report templates, it allows non-CAD users a way to view
and generate reports.

Data Report
Manager Creator
Figure 232: Data Manager Workflow Figure 233: Report Creator Workflow

L
Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 145



Data Manager Views

In addition to the standard object or Area views (AutoCAD Plant 3D), you can use Custom Views to
change the item navigation tree.

You can setup a view to display items based on a common property.

Customized views

oo e e
Name: Engineering tems Area
Seope: | Project Data -]
Level 1 ’ Engineering ltems.Area ] [ x ]
Level 2 [ Equipment Tag ] [ b 4 ]

Figure 234: Custom View

Items will be grouped by the common property.

x : : R
- E] Project Custom Views - | B oz R T | o | o w Ep '
E [=8 Engineering tems Area - Project Data -
nm
..Tag - P-001
a0 Hurlzl:mtﬂl Centrif | HORIZONTAL CE...
- Tag - P-002
.. Tag - P-003 823 Vessel WESSEL
- Tag - TK-002 1005 Horizontal Centrif...  HORIZONTAL CE...
- Tag - TK-001 1502 Horizontal Centrif | HORIZONTAL CE.
- Tag - P-004
- Tag-TK-003 1524 Dome Roof Tank | DOME ROOF TANK
- Area - 400 1704 Horizontal Centrif...  HOREZONTAL CE...
..Tag - P-D0S
a0 1718 Vessel VESSEL
- Tag - TK-004
& Area - 401 2003 Horizontal Centrif...  HOREZONTAL CE...
.. Tag - TK-005 2026 Dome Roof Tank | DOME ROOF TANK
4522 Dome Roof Tank | DOME ROOF TANK

Figure 235: Grouping

Additional views will be added as nodes below the first one.

e ——
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Customized views
Engineering ttems Area - Project Data ]
rg: ems— Project Data E

I Scope: [ Project Data - ]

Systems - Project Data

MName: Systems

Level 1 ’ Pipe Line Segments.Service ] b 4

e S W WL [

Figure 236: Multiple Views

|: =] Project Custom Views - ||:',’; s [ T |@Q | e
E

[=-Engineering tems Area - Project Data

| e “ Fnfid
¥ Area - 400

Tag - P-005
5----Tag _TE-004 2026 Dome Roof Ta
i [-Area - 40
E Systems - Project Data
- Service - BRR
- SErvice - 777
- Service - BA
- Service - AV

Figure 237: Areas

To group items by a Pipe Line Group property, create a property on the Pipe Line Segment class that
acquires its value from the line group and use that property as the basis for the View.

- - JA Select Data Source B
|A Add Property ==
Class Propetties | Project Propeties | Drawing Properties |
Pro name:
perty Categories: Propertics:
LineGroup Tag Annotation E
; m Line Numbs
Display name: Closed rain Ko PID Description
£ Conneclors e
LineGroup Tag i+ Closed Drain Nominal Size
- Inlst Outlet Flow Arow Nominal Spec
Li d Instrument Signal € Commet
Croose 2tpe e |
- : < Equipment ToManualUpdate
@ String " Open b Eaupmertfrom
sl N Uity Connector Equipment FromManual Update
Flow Arow RelaedDravings
= . ervice Description
() Mumeric Flag —
EED . OperatingPressure
. ine Breakers (Operating Temperaturs
(2 Boclean " General Lt
- Segment Breaker il
L &1+ Pins
Open Drain No PID =
. L Tie In
() Selection List E
. o « m +
@ Acquisition
[ ok [ comcd [ tHew
[ ok ][ Cancel |
i 4 L& J
Figure 238: Items by Line Group Figure 239: Acquire Line Group
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Customized views

Engineering tems Area - Project Data beEnrs-fere iz

Systems - Project Data -
Line Groups - Project Data Name: Line Groups
.

Level 1 [ Fipe Line Segments.LineGroupTag ] @

Figure 240: Line Group Items View

I; ] Project Custom Views - |E’);§[ﬁ“'\f‘ |[§]é |‘% | o %
E =1-Engineering tems Area - Project Data
e o o]
[ Area - 400 » Primary Ling Seqg... | PRIMARY LINE 5.
Tag - P-005
i..Tag - TK-004 5024 Primary Line Seg... | PRIMARY LINE S...
- Ared - 401
- Systems - Project Data
Service - BRR
- Service - 777
- Service - BA
Service - AV

[=)-Line Groups - Project Data
.. LineGroupTag - 1000
- LineGroupTag - 1002
.. LineGroupTag - ?

LineGroupTag - 1005
- LineGroupTag - 2001
.. LineGroupTag - 2003

LineGroupTag - 4444
.. LineGroupTag - 4001
- LineGroupTag - 277

Figure 241: Data Manager View

Note that this still only displays the line segments. Line Groups themselves are not usable within custom

views.

Custom views export the displayed data only using the Export/Import buttons in the data manager.

£

Q Project Custom Views -

Rz |[2F &R

[#]-Engineering ftems Area - Project Data
=~ Systems - Project Data
- Service - BRR

.- Bervice - 727 A Export Data
Service - BA
o senvice - AV Select export settings:

[=-Line Groups - Project Data
- LineGroupTag - 1000
- LineGroupTag - 1002 Include child nodes
LineGroupTag - * Active node and all child nodes
- LineGroupTag - 1005 ) Active node only
.. LineGroupTag - 2001
- LineGroupTag - 2003
LineGroupTag - 4444 Enter file name and location for exported data:
- LineGroupTag - 2222 C\Users\dave wole 5-VILLE-ECAD'\Documents\FProje
.. LineGroupTag - 4001
... LineGroupTag - 777 [

Displayed Data

Ok | [ Canc | [ Help |

Figure 242: Export/Import Custom View
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Import/Export

- LONE STrainer 4001 AV

Re"'j:’;z:”‘”‘“” [~ ' ' =) Both AutoCAD P&ID and AutoCAD

i...Concentric Reducer ) Plant 3D can have CUStom |mp0rt and
- Inst tat : : H
"ésge"‘:e“r; ;::tmm Symbols Select export settings: export settings. These settings are

‘...Field Discrete Instrument [Displayed Daia ']
- Primary Accessible DCS

used in conjunction with the normal
Include child nodes . .
nine Instruments (©) Active node and all child nodes |mport/exp0rt routine and allow
i..Control Valve - .‘ 5 .. . . .
: @ Active node only customizing which fields are included

*.--Orifice in Quick Change Fil__

e _ _ and what property is used as a
Pipe Line Group Enter file name and location for exported data- X K ) .
| P'“P'-‘“e Sel_g"‘ezs . Ci\Users\dave wofie S-VILLE-ECAD\Documents\201: | Browse... unique id. You can right click on a
- Primary Line Segmen’ .
Secondary Line Segment class, or click the Export or Import
Signal Line Group oK ] [ Cancel ] [ Help ]

button to get to this dialog.

= Signal Line Segments
i.-Electrical Sianal Ling

\

Figure 243 Import/Export Dialog By default, Displayed Data is used for

a filter. When exporting using
displayed data, every property is exported for the current view and the PnPID is used as a unique id.
Typically, you should export only the active node. Choosing the Include Active node and all child nodes
option creates a single workbook with a worksheet for each child class. You should export the minimum
amount of information necessary especially when working with large projects.

Setting up an Import Export Setting
You can access import and export settings in the project manager.

A Project Setup

General Settings Eqort at

Project Detas A New Export and Import Settings =
- Database Setup
Drawing Properties Name:
Reports Equipment
- File Name Format
PAID DVYG Seltings Description:
End Connections Import and Export to Excel using the Tag as a key P
Line Settings
- Export and Import Semngi* -
Paths P&ID classes Extemal data mapping
Data Manager Configuration
- PAID Class Defintions [CJEnginesring tems =
Plant 3D DWG Settings £+[¥] Equipment BExternal class name:  Equipment
Bxport and Import Settings| [ Blowers
Paths [ClCompressors Properties:
- Data Manager Configuration [Pl Conveyors
Layer and Color Settings [ Crushors PAID Property Extemal Property uiD Value Mapping -
e e Hre 0
Plant 30 Class Defintions [ClFiters 1| crass Name Class Name (]
Spec Update Seftings [T Fumaces L Desciption Desaription =
- kometric DWG Seffings ] Heat Brchangers 3
Ottho DWG Settings [FMechanical Drvers ] | Manufacturer Manufacturer ]
[ Misosliansous Equipment Model Number Mode! Number [&]
[T Moang Equipment Supplier Supplier ] E
EF””‘DS Commert Comment =]
Tanks
LineNumb Line Nurmbs
7] Nucear Resctors []| LineMumber ine Number ]
[ Eneray Symbols Hrea Area ]
[ilne Assets m Tag Tag
[ Instrumertation Type Type ]
EE"E“‘ Equipment Spec Equipment Spec [&] hy
- Nozzles
p
[7] Non Engineering ltems HEsd Weight a
3.7 Actuators Material of Construction Material of Construction =
[E] Annotation il [T Number Number [l i

[ oK ][ Cancel ][ Help

Figure 244: Settings for AutoCAD P&ID and AutoCAD Plant 3D
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Setting up the Export Import settings, make a selection available when pick on the class in the Data
Manager, and the exported Excel spreadsheet includes only the columns chosen.

[=)-Engineering tems
(- Equipment
5 Pum —
E‘ : ::nzumal Centrifugal Pum| @ Export Data - L c
£ Tanks E
Dame Roof Tank Select export settings ONTAL C
i Vessel »
nine Assets = e
- Hand Valves Equipment |+ ROOF T
i~ Ball Valve (©) Active node and all child nodes DNTAL C
i Check Valve @ Active node only | ;
ate Valve L
i Globe Valve MPNTAL C
L. Three Way Valve Enter file name and location for exported data MROOF T2
=)-Piping Fitings C\Users'dave wolle 5-VILLE-ECAD\Documents\ 201+ 1| —
i +.Flange .
EJ Pipmg Specialty tems [ oK l l Concel ] [ Help l
Cone Strainer
L. Y -Type Strainer
= R_educers H |
= Concentric Reducer
Figure 245: Select Export Settings
E F
Tag Type Description Manufacturer Model Number Supplier Comment Equipment Spec Weight Material of Construction Area
p-002 P HORIZONTAL CENTRIFUGAL PUMP
TK-001 TK  VESSEL
P-003 P HORIZONTAL CENTRIFUGAL PUMP
P-001 P HORIZONTAL CENTRIFUGAL PUMP
TK-002 TK  DOME ROOF TANK
P-004 P HORIZONTAL CENTRIFUGAL PUMP
TK-003 TK  WESSEL
P-005 P HORIZONTAL CENTRIFUGAL PUMP 400
TK-004 TK  DOME ROOF TANK 400
TK-005 TK  DOME ROOF TANK 401

Figure 246: Custom Export

Data Manager Reports

The final way to output information from the Data Manager is using Data Manager Reports. Reports are
available for AutoCAD P&ID items only. The default reports are:

e Control Valve List

e Document Registry

e Equipment List

e |nstrument List

e Line List

e Line Summary List

o Nozzle List

e Specialty Items List

e Valve List

Reports are useful to customize which columns are displayed and exported/imported to Excel. You also
have a good degree of freedom to use filters. While the data manager displays every property in the
normal view, you can use reports to display specific sets of items and a handful of properties to make
editing easier and faster.
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-
' Project Setup

(- General Settings Project reports
- Project Details Defined reports

- Database Setup e

!
w1ng Fropeties Document Registry
' Equipment List

i File Name Format Instrument List

(- P&ID DWG Settings Line List

B+ Plart 30 DWG Settings hneﬂSurL?gary List
[l Isometric DWG Settings ozzie

: Specialty tems List
- Ortho DWG Settings Valve List

Figure 247: Data Manager Reports

Create a New List
To create a new list, click the New button. You can create a new report for flow meters by entering the
report name and then choosing Replace table.

.
Line List '. Mew Report - Flow Meters ﬂ
Line Summary List New Report Name:
Mozzle List

Flow Met
Specialty tems List o e
Valve List Start lwiith:

’Instmment List vl

| Replace Table(s)... b

| Continue | | Cancel || Help |

MNew.. | | Modify.. | | Delste

Figure 248: New List Figure 249: Replace Tables

r' Replace M1

Check to replace table:

Instrumentation | Inline Instrumerts |
B General Instrument Symbols
Fnrligtalinks Inling Instruments I

ne chitd tables

[ Pipe Line Segme... Primary Line Segment - Bxisting

Fipe Line Group ne chitd tables

[ contive |[ Cancal |[  Hep |

_J

Figure 250: Select Child Table

In the Replace Table dialog, you can choose subclasses from the currently selected parent class. For the
flow meters report, the Inline Instruments class was selected.
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Choose the minimum number of columns to make editing easier. In this report, the line properties were
given their own columns in order to allow users to filter and sort by individual properties more easily.

-
‘ New Report - Flow Meters

=)

Report properties

Select properties to include:

Property arder

Specify property ordering:

&ID Cbject Properties
i

Class Name
Description
Manufacturer
Model Number
-] Supplier

" TYDB

-|f| Location

-] InstruLoop Number
-[¥] Loop Number
-[¥] Size

-["| End Connections
-[¥] Pipe Line Segments
-[] Pipe Line Group
[=-{¥] P4ID Drawing Propetties

»

m

Fields

P&ID Inline Instruments. Tag

P&ID Inline Instruments. Type

P&ID Inline Instruments. Loop Number

P&ID Inline Instruments. Description

P&ID Inline Instrumerts Class Name

P&ID Inline Instruments. Manufacturer

P&ID Inline Instrumerts Model Number

P&ID Inline Instruments. Location

P&ID Inline Instruments.Size

P&ID Inline Instruments. LineNumber

P&ID Pipe Line Segments Service

P&ID Pipe Line Segments Spec

P&ID Pipe Line Segments Insulation Thickness

P&ID Drawing. DWG Mumber

P&ID Inline Instruments PnPID

an

-[C]PnPID

]| PnPDrawingGuid
-] PnPParentGuid
- PnPType

-{7| PP TimestampGuid
- [¥] DWG Number
-] DWG Name

.. [ WG Title

[ Display all connections in report Display full property name

0K | [ Cancel ][ Help

Figure 251: Column Selection and Ordering

In the Report preview, you can use filters to exclude or include items. In this example, the FE type is the
only allowed Type. The most important step in this process is to click save after you have made the
changes. If you do not click save, the report will use the default columns without filters.

[ Mew. | [ Medify. | [ Delete |
Report preview:
0 N == = = = e =
22 v Control Valve | CONTROL VALVE 1
XY-004B.. xr Control Valve | CONTROL VALVE E
LV00¢ v Control Valve | CONTROL VALVE 1
ESD-14 ESD Control Valve | CONTROL VALVE 1
ESD-003 ESD Control Valve | CONTROL VALVE 1
FEXX [N ceeecosdc oRFCEmMQU 1
XY-003A Xy cut CONTROL VALVE 2
XY-D04A Xy :Z CONTROL VALVE 2
XY-0038 Xy CONTROL VALVE 2
FEX00C FE Zoom C.. | ORIFICEINGUI... 1
LVHRK.. W (LG EdETer CONTROL VALVE 1
Filter Excluding Selection
Filter For:
Remove Filter
oL &8 gof 11 D DEa i b
=

Figure 252: Save
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The report will be available in the Data Manager under Project Reports.

{| B Project Reports - | eFe|@ 285 @< } 12 [T
i =~ Project Reports.
CC R N T
EDDC_"memt E?imw » FE Orifice in Quick C... | ORIFICE IN QUIC.
- EQUIPMENT LIS
M Flow Meters FE-JOOK FE Orifice in Quick C... | ORIFICE IN QUIC
- Instrument List
- Ling List
- Ling Summary List
Nozzle List

Specialty ttems List
Valve List

Figure 253: View Report

Modifying reports follows the same steps. Remember to click save after changing the columns and
reports before clicking apply or ok.

You can click the reset button to clear any filters applied to the Report preview.

Report Creator

The report creator is a stand-alone app for creating project reports. By using the report creator, you can
predefine report layouts, the data supplied to the reports, and the generated report locations.

r )
A Autodesk AutoCAD Plant Report Creator = B [
Project
[P:\Tailoring AutoCAD PAID and Plant 3D\Project sl -
|\ AutoCAD Plant 3D 2015 - English
4| Attach Digital Signatures Devices and Printers Project Name: Tailoring AuteCAD PID and Plant 30
A AutoCAD 2015 - English Froject Version: g
Autodesk AutoCAD Plant 30 Spec E (ISR S—"g EiectDesCane
utodesk AutoCAD Plant Report Cre Report Configuration
Batch Standards Checker Help and Support [ - Edit Settings:
& License Tra Autedesk AutoCAD Plant Report Creator 2015 - English New
i Reference Launch PnPReportCreator.exe gg ;:ﬁg Length Pipe
|\ AutoCAD Raster Design 2014 Eggwei;mgepmwhgelﬂumher
. i ct:
|, AutoCAD Structural Detailing 2012 - Enc COGWZ;gMRZs:ﬂﬁpfﬂ .
|. AutoCAD Structural Detailing 2013 - En¢ Dal Drawinglist
i Equipmentlist Btended
|| AutoCAD Structural Detailing 2014 - Enc Equipmentist
| Autodesk 3ds Max 2013 64-bit ‘Esmllgr{'e"tamﬂ“sl
inel
| Autodesk 3ds Max Design 2014 Pump Spec Sheet
Valvelist
| Autodesk Application Manager Weight ReportByLine Number
| Autodesk Backburner 2014 Weight Report ByObijects
|, Autodesk Composite 2014 @hﬁ%@}w
| Autodesk Data Management Piping
| Autodesk FEX Plug-ins -
4 Back
| Search progra. p|
Figure 254: Launch Report Creator Heip Praview | [ Pint/Brpor
L o)

Figure 255: Report Selection
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Generating Reports
The report creator has five steps when generating reports:

1. Select the project

Select the report location
Select the report

Choose the data source
Preview or print the report

vk wN

A Autodesk AutoCAD Plant Report Creator @E&J

ject
M\Tailoring AutoCAD PAID and Plant 30"Project xml ']

Project Name: Tailoring AutoCAD PID and Plant 30
Project Version: 8

Project Description: 9
Report Configuration

o 2 e
File Path:

Cutput Type:
Target:

Data Source
@ Project Data (7 Drawing Data

=) P&ID Drawings
) Mech
001-
004-PID004
= =) Plant 30 Drawings
) 1234
Piping

5

Help Preview Prirt/BExport

Figure 256: Report Generation Steps

Reports can be loaded from three locations — the default installation location, similar to
C:\ProgramData\Autodesk\AutoCAD Plant 3D 2015\R20.0\enu\ReportCreator\ReportFiles, a report
folder within the project folder, or a custom location.

A Settings Ié]
Location of Report Confi ion Files
) General C:\ProgramData‘\Autodesk \AutoCAD Plant 30 2015\R20.0hernut...
) Project “ReportFiles
@ Custom Path  K:\Plant Content‘Reports E]
ok J[ Coned |

Figure 257: Report Locations

The data source defines how much information you want to display. By selecting the project, everything
will be available, but by choosing drawings, you may select a folder or individual drawings to report on.

L
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When previewing, you may export the report to one of many document types.

Ly Page Sctup.. B) |47 & [ & [100%
L Print..

=1

Print

=
=

=
o] ExpertDecument...| »

—

~/ PDFFile
=] Send via E-Mail... » HTML File
[ = MHT File
RTF File

LS File
XLSX File
C5V File
Text File

Image File

Figure 258: Report Export Formats

Creating Report Templates

The most important aspect of the report creator is its flexibility. With it you can define how your report
looks and make sure it uses corporate logos and other required text. For advanced customization
and/or scripting help, use the DevExpress documentation:

e http://docs.autodesk.com/PLNT3D/2014/ENU/report designer.pdf

Use these guidelines to create clean, functional reports:

e Ensure that controls align as much as possible
e Use prefixes to label database properties

e Use Styles to control text font and color

e Use Parameters to create filtered reports

Control Alignment
If you export a default report to Excel, you probably have noticed odd column spacing and placement.

C K O Q f T
U Equipmentlist extended Autodesk
Ol Project: Tailori '
" Tag Manufacturer Supplier (bmment Techn. Data1l Techn. Data2 Techn. Data3 tchn. Datad
=B TK-001 I
sl TK-002
PN P-001
kY| Wednesday, March 12, 2014 Page 1 of 1

Figure 259: Odd Columns and Rows

This behavior is cause by control alignment. For example, in the Extended Equipment list, you can see
the gap on the left side of the controls.
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Use the following tips to modify the layout of your report:

e Remove Extra columns by arranging Controls
e Unlock anchoring for tables or controls before dragging sections
e Change the Image sizing to allow stretching

e Add padding or stretch controls to align all columns

v E| pgoeHeaderBand1 [one band per page]

Eqmpmentllst extended

3 Prnject. [General Project_ Name] .
=Tag anufacturer Supplier Comment
v [E Detail
-[Equipmée? [Engineering’[Engineering IP[Engineering ltems_Comment]
v E pggeFooterBand] [one band per page] = o
;.:Wednesday, March 12, 2014 o

Figure 260: Non-Aligned Controls

To clear up the columns, you can move the controls, or add padding and re-size them.

¥ [ pageHeaderBand1 [one band per page]

Equipmehtlist extended

Project: [General_Project_Name] G
*Tag Manufacturer Supplier Comment
v Detail

' [Equipme?[Engineering’ [Engineering [P [Engineering ltems_Comme!
v @ pageFooterBandl [one band per page]
- Wednesday, March 12, 2014

Figure 261: Moving Controls
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When moving controls vertically, you should turn off anchoring before moving the section higher.

Property Grid @E‘E‘

xrTablel Table

8 |

: Project: [General_Project_Name] e
Padding 0,0,0,0
=Tag Manufacturer Supplier Com () Style Priority_ (Style Priority)

Styles (Collection)

L] Text Alignment  Top Left

: Behavior H
Detail -
Anchor Vertically Bottom

[Equipmerf[Engineering’[Engineering IP[Engineerin KeepTogether o

pageFooterBand1 [one band per page] Saipts (Control Scripts)
T isible es
Wednesday, March 12, 2014 o ' =
Figure 262: Anchor Figure 263: Modify Anchor

Equipmentlist exi
Project: |[General_Project_Nai

Tag Manufacturer Supplier

v DetailD +
[Equipmerit[Engineering’[Engineering [t
v pageFooterBand] [one band per pa

Wednesday, March 12, 2014

Figure 264: Moving Vertical Slider

Change image sizing to Stretch to allow making them larger.

o e L
0 [
Autodesk :
a
Style Priority (style Priority)
Styles (Collection)
Behavior
Techn.Datad Anchor Vertically None )
Keep Together Yes
. Scripts (Control Scripts)
9[TechnData4] 8 ETE rosis
Visible Normal
Page 1 Of 1 E Data Auto-Size
H (Data Bindings) Center Image
Image Zoom Image
Image URL

Figure 265: Stretch Image
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Align all controls to use fewer columns

Froject: |General_Froject_Name] of
Tag Manufacturer Supplier \ded [
O L]
[E] petail
[Equipmerf[Engineerng®[Engineering IP[Engi Comment Techn. Data
EL ageFooterBand1 [one band per page] 0
_|PNednesday, March 12, 2014 AR neering ltems_Comment]  9[TechnDatal

Figure 266: Align Control Edges

The final report with all controls aligned looks like this:

v E pageHeaderBand1 [one band per page]

Eauipmentlist extended D Autodesk

Tag Manufacturer Supplier Comment Techn. Datal Techn. Data2 Techn. Data3 Techn. Datad
¥ [E Deil
[EquipmeR[Engineering ltend[Engineering F[Engineering ltems_Comment@[TechnDatal] @[TechnData2] @[TechnData3] @[TechnData4] =]
v @ pageFooterBand1 [one band per page]
Wednesday, March 12, 2014 Page 1 of 1
Figure 267: Aligned Controls
The report produces this Excel export:
A g c | D | E | F
Equipmentlist extended .
Project:  Tailoring AutoCAD P&ID and Plant 3D u 0 e S
Tag Manuf: er Suppli C Techn. Data1 Techn. Data2 Techn. Data3 Techn. Datad
TK-001
T-002
P-001
Wednesday, March 12, 2014 Page 1 of 1

Figure 268: Produced Report with Aligned Controls

L
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Use Prefixes on Database Properties

While the report is mostly cleaned up, you can see column B is unnecessary. Column F is unnecessary as
well. You can clear out column B by selecting the General_Project_Name label, and the clicking the >
button at the top right. Then click the Format String box expand button.

FormatString Editor —
¥ B pageHeaderBand [one band per page]
Equipmentlist extended Category samplely
Project: .F[General_Proje:l_Name] % B DateTime Project: #%%
m M Sunml - e Mumber
o Mamufecurer  Suppler  Commenc percent (e oo camim)
hd Efe"” Data Binding (List) - General_Project_Name Currency Standard Types | Custom
quipmeR [Engineering lten@[Engineering A [Engineering ltem: e _] Special
o [ T e e ormeraTa R Prefioc: Suffix:
Wednesday, March 12, 2014 summery L |Project: ||

G
Q|

Angle
Anchor Vertically |None

!

Formatting Rules |(Collection)

Auto Width
Can Grow
] Can Shrink.
[ Multiine
Word Wrap

Figure 269: Using Prefixes

Figure 270: Set Prefix Value

In the general box, you can add a prefix to the value displayed. In this case, enter “Project: “.
With the prefix set, you can remove the Project: label completely.

The final culprit to clear out is column F. This column is created because the Project Name label allows
Auto-Sizing which means that the label will always only match the length of the text. Since that is
unpredictable, you want to leave a lot of space, but turn off Auto-Sizing.

xrlabel2 Label [
@=:| A
v B pageHeaderBand1 [one band per page] Al
= = Appearance 1
Eq u I pm entIISt ex.tended ‘ Background Colo [ Transparent
Border Color I ControfText
Border Width 1
Borders None
Font Arial, 11.25pt, st...
Foreground Colo Il ControfText
Formatting Rules (Collection)

Tag

¥ [E Detail
Equipme [Engineering ltertd[Engineering I [Engineering ltems_Comment{ [Technl
ageFooterBand1 [one band per page]

Wednesday, March 12, 2014 Padding 5,5,0,0
: Style Priority  (Style Priority)
Styles {(Collection)
Text Alignment Top Left
Behavior
Anchor Vertically None
Angle o
Auto Width  Yes *
Can Grow Yes

Can Shrink No
Keep Together No
Multiine No
Process Duplicab Leave

Process Mull Valu Leave

Scripts (Label Scripts)
Wisible Yes
Word Wrap Yes
Data [~]
[T 2tz Rinrdinae)

Figure 271: Set Auto Width to No
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The final report layout looks like this:

v E| pageHezderBand1 [one band per page]

i li ded
et rende g Autodesk

Ll 1]
Tag Manufacturer Supplier Comment Techn. Data1 Techn. Data2 Techn. Data3 Techn. Datad

v %&EI‘

iEquipmeﬁ[Engineering Iten[Engineering IA[Engineering ltems_Comment@[TechnDatal] @[TechnData2] @[TechnData3] @[TechnData4] Ei.
v pageFocterBand1 [one band per page]

Wednesday, March 12, 2014 Page 10f 1

Figure 272: Report with Prefix and No Autowidth

The final report exports to Excel looking like this:

A [ © G H
¥ Equipmentlist extended X
% Prnjedc}t‘: Tailoring AutoCAD P&ID and Plant 3D u 0 . e S

"W Tag Manuf; er Suppli C Techn. Datal Techn. Data2 Techn. Data3 Techn. Datad
BN TK-001
SN TK-002
N P-001
Wednesday, March 12, 2014 Page 1of 1

Figure 273: Generated Report

Using Styles to Control Display
While the layout is fixed, you must also control the font color, alighment, and size among other visual
settings. The best way to control the visual appearance of text and controls is to use styles.

To access the styles, select an item and click the Styles expand button. Modify each of the styles to
enforce your company standards.

Styles Editor o]
+ % EB &S| =
|
[CENIPA ) FieldCaption
= Pagelnfo Appearance [+]
Appearance Tite Background Color 1 white
Background Color [ Transparent Border Calor B ControfText
Border Color I ControlText Border Width 1
Border Width 1 Eraee None
EBorders None Font Arial, 10pt
F d Col ControlText
Font Times New Roman, 9... O’E?mu" oo R Control
Padding (Not set)
iDatad] [E] Foreground Color Il ControText Text Aligrment Dot set)
Formatting Rules  {Collection) Design
Page 1 0f 1 Padding 0,0,0,0 (Name) DataField
i Style Priority oril

R
Text Alignment  Top Left

Behavior

Scripts (Band Scripts)
visible Yes

DataField style

Close

Figure 274: Access Styles Figure 275: Modlify Style Properties
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After the styles are configured, you must make sure they are applied to every item. Select an item,
expand the styles node and verify that a style is selected. Also, expand Style Priority and make sure that

no overrides have been applied.

Property Grid O)[=] E
xrTableCelld Table Cell |E|
| E=:| A |
BE:| Z
[ Padding 0,0,0,0
[*] Padding (=] Style Priority  (Style Priority)
(] Style Priority Use Backgrou Yes
B Styles se Border Ce Yes Bl
Even Style Use Border W Yes L
Use Borders  Yes 1
Odd Style (none)
- _ Use Font Yes
& Style ﬁeldcaptlon Use Foregrou Yes
Text Alignment  Middle Left Use Padding Yes
Behavior T Use Text Aligr Yes
Ande 0 'tESi\éEﬁ"o'.%j""'
Can Grow No Text Alignment  Middle Left
Can Shrink No Behavior [2]
Keep Together  No T?Ii,, ?_7
Multiline Mo
- Styles
ETTT Euflflcjb !‘?‘j\f Gets a set of styles for the control.
Figure 276: Apply Styles to All Items Figure 277: Reset Style Priority

After all the controls have styles applied, any change you make to the style will affect all of its controls.

Using Parameters to Control Content
In the report creator we can choose between project and drawing sources. While that is flexible, the

report itself allows another magnitude of flexibility. By using parameters in the report creator, we can
prompt the user to enter a value, like Area, and then display the results for only that value or in this case

Area.

o C(Create an Area parameter
e Set the other parameters to not visible
e Set Request Parameters to Yes

Add a parameter by moving to the Field list, right-clicking in the parameters section, and choosing Add

Parameter.

Create a parameter called Area. Next, set all other parameters to not visible.

L
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: [ —
TechnDatad Property Grid [E][=][x=] Field List @]
H parameterl Parameter TechnData4
[=H 7] Parameters |E‘E= a | 1] Parameters
~ B Z
S ER| Client_I Add P et ~{ab] Area
e peaete; s b ramann o
ab | Llent_ . Visible Yes {38] Client_Information_Primary_Co...
'"Elab Custom Edit Parameters... - 5] Customproj._Customproj1
-{30] General % Delete Description -] EE”EFE:_EFUJ_EE:_?SmDhDﬂ
G | Parameter Type  String -{] General_Project Name
| ab | eneral_Frorser e val EGeneral_Project_Number
alue -
130 General_Project_Mumber T 3] General_Project_Standard
G | Project Standard ¥ -[35] General_Source_Project
@ Eneral_Froject_ ndar (Name) --E General_ToolPaletteGrouphame
@ GEHEFEI'_SDUTCE_PI’D_‘]EEt @ General_ToolPaletteGrouphame. ..
30| General_ToolPaletteGrouphame % :E”_e’i'—[:’e:'Tdd
~1ab | Froject_Data_/ ress
---{ab General_ToolPaletteGroupMame. .. ] Praject _Data_Gity
-{h| General_Version -[3&] Project_Data_Project_Manager
. dd {55] Project_Data_State
-] Project_Data_Address 5] Projct_pata.Teleshone
-1ah| Project_Data_City (Name) ~{36] Project_Data_Zip
me, -
e e T ||%, Report Explarer IILE Field L\stJ
Figure 278: Add Parameter Property Grid e
Figure 279 Name Parameter Client_Information_Company_Name ...
EE
Behavior
Data
Description
Parameter Type  String
Value
Design
(Name) Client_Informatio...

Figure 280: Alter other
Parameters to Not Visible

The final step is to select the report template in the Report Explorer, scroll down to Request Parameters
and select Yes.

From that point on, users will be prompted to enter an Area for the report. You can use a label to display
the parameter that was entered on the report.

Parameters

Area

(submit |

Figure 281: Parameter Prompt

Equipmentlist extended .
Project: Tailoring AutoCAD P&ID and Plant 3D uto e S

Tag Manufacturer Supplier Comment Techn. Datal Techn. Data2 Techn. Data3 Techn. Datad

TK-001
TK-002
P-001

Figure 282: Filter report from Parameter
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Interoperability

Because AutoCAD P&ID and AutoCAD Plant 3D target plant design, by nature they must integrate with
many programs.

Vault

Document management is used for backing up files, tracking revisions, and sharing across multiple sites.
Vault integrates within the project manager to allow managing the project, creating drawings, modifying
drawings and removing them.

| Current Project
[ Vault - Tailering Prejects - DME-

BT BlEEE
=@ Vault - Tailoring Projects
& 81D Drawings
EL Mew Drawing...
Odd A New Folder...

(]
[ =l

F] Related Copy Drawing to Project..

Vault CheckInall...
Refresh all from Vault

Data Manager...
Validate...
Publish...

Export Data...
Import Data...
T =3

Figure 283: Vault menu

Overview

Autodesk Vault, like most data management programs, consists of two parts, a client and a server.

Much like a network file server, the Vault server is responsible for holding the files. In addition, it
manages revisions and who owns files. In order to connect to a Vault server, you have to use special
programming. In the case of AutoCAD Plant 3D, the programming is written into Plant. For general users,
Autodesk also provides a program that can interact with the server independent of CAD software. This
program is often referred to as the client.

In order to manage drawing revisions, users must check out a drawing. Checking out allows other users
to read and use the file, but they will not be able to alter the master copy by checking in changes.

e ————————
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Client Installation

a E_"""E‘““ & Plant users do not need the Vault client installed on their machines.
e e e T e However, some find it helpful. With AutoCAD Plant 3D 2014, standard
™ PIDOOL Opened 371KB Current 3/18/2014 8:3340...

Vault functions like xrefs from Vault do not work.

Reload All References

Select All

Attach DWG.

Attach Image.

Attach DWF...

Attach DGN...

Attach PDF.

Attach Point Cloud...

+ Attach from Vault

LogIn

Log Out

Tooltip Style 13
ar v Preview/Details Pane = v
[ Close

Figure 284: Vault Version Conflict 2014

However, you can load the Autodesk Vault 2014 client on a computer with AutoCAD Plant 3D 2014.
During the installation setup, you need to use a custom installation type:

oo )

{\ AUTODESK.

Install > Configure Installation

@ Autodesk® Vault Professional 2014 (Client)

e and return to product list

[V Create the desktop shortcut for Autodesk Vault Professional 2014 (Client) fl

1

Service Packs

(@ Indude Service Pack(s) from Autodesk.com

Autodesk Vault 2014 490440 kb + Service Pack ready for install.
Service Pack 2 (Client) H

() Include Service Pack(s) from local drive or local network

Figure 285: Installing Vault 2014 Client

L
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Then you MUST uncheck the AutoCAD Plant 3D 2014 Addin option.

P

Autodesk Vault P

AUTODESK" VAULT PROFESSIONAL 2014 {\ AUTODESK.

Install > Configure Installation

@ Autodesk® Vault Professional 2014 (Client)

A Clickto close and return to product list

ion Type I
@! ]‘W
(©) Custom
Select features toinstall: Feature description: "

m

¥ &, AutoCAD 2014 Add-In

# | This enables Vault commands within the 1l
v & Autodesk Inventor 2014Add-In | interface and integrates data management I
<1 & M Office Add-In (64-4it) || into everyday workfows. This add-nis I

X MS Outlook Add-In (64-bit)
¥ &, AutoCAD MEP 2014 Add-In

. AutoCAD Plant 3D 2014 Add-In

< & Autodesk Revit 2014 Add-In ~
n |

» Restore Defaults M

V] Create the desktop shortcut for Autodesk Vault Professional 2014 (Client)

compatible only with Autodesk Vault Server
2014.

< |

Service Packs

10) Indude Service Pack(s) from Autodesk.com

Disk space: 575 MB required / 180 GB available

Back Cancel

Figure 286: No Plant 3D 2014 Addin

Autodesk Vault 2015 and AutoCAD Plant 3D 2015 are compatible and do not require this extra step.

Using Vault

Get started using Vault here: http://knowledge.autodesk.com/support/vault-products/getting-started

Users who will create, edit and remove projects should be assigned the Administrator role within Vault.

In the Vault Client, go to Tools > Administration > Global Settings to view Users, Groups, and Roles.

I Autodesk Vault Professionsl 2014 WM & . T T
|E File Edit View Go |Tools | Actions Help
TiFNew | & i ] Find.. cief |02 ] By | [ checkin. 5P F7 4R Find...| 28,

[iF Workspace Sync...
Labels...

23 | M} Workspace Sync... - £ i @3 Change Cai

- Tailoring Projects

= [ Plant - DaveW Customize...
3 Change Ord Job Queve...
Gy frem Master ™ inistration Vaut Settings
= B Project Expl ¥
£ _Conten Options... Global Settings
9 Project § 25 Autodesk Exchange App Manager |y
= B0 Vault - T/ 58 autodesk Exchange Apps L owo

@ F Equiprmencrempran
F1 ImportExportSettings 7 Plant 30 Models
7 Related Files

[ lsometric

ame

Figure 287: Administrator in Global Settings

Users who do not have Administrator permissions will not be able to check in project settings.
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Creating a New Project

You can use the project wizard to create projects in Vault. The project will be created in the Vault
working directory. To modify the working folder, you navigate to the Tools menu > Administration >
Vault Settings. On the Files tab, click the define button. You have the option of allowing users to define
their own folder or setting a specific path. To ensure path consistency, most companies define a custom
path.

W Vault Settings =

Files | Visualization | Behaviors [ ltems [ Change Orders [ Custom Objects|

Options

AR, ST | 7] Enforce Unique File Names

| Eile Edit View Go[Took|Actions Help Disable Check In of Design Files

15 New < | &2 ) Eind... CbF O3 ) B ) B8 checkin.,

K| workspace Sync... 4 7Q | [l Workspace Syn
Labels...

= () Plant - Daveg | Sustomize..
R Change Ord, Job Queue..,

Working Folder

= Define Working Folder Options

- Tailoring *roject]

Htem Master /™ o iistration [ vaul Settings
= 3, Project Expl : &

E7 Conten| | Options.. Global Settings

[E0 Project X 3| Autedesk Exchange App Manager | o

5 B3 Vault- T 5g0 Autodesk Exchange Apps D DWG

” F7 Plant 30 Models

Figure 288: Vault Settings Figure 289: Working Folder

s B
l ‘Working Folder Options @

‘Workspace Folders
() Allow clients to define working folder
@ Enforce consistent working folder for all clients

Client Working Folder:

C:AVaulty E

Autodesk Inventor Project File for Vault Options
|| Enforce consistent project file for all clients

Default Inventor Project File:

Cor [ oma ] _re

Figure 290: Set Vault Folder
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When you start the project wizard, and check the “Create this project in Vault” button, you will be
prompted to enter your login credentials.

A Project Setup Wizard (Page 1 of 6) 1A Project Setup Wizard (Page 1 of 6)

Specify general settings Specify general settings

Logln

Enter a name for thi A Odesk' VBU |t Enter a name for this project:
Vaut - Tailoring Pro Vauk - Taioring Frojects
By AUbEE [V“““ fecoimy hd ] Enter an optional description:

User Name: Daveolfe

Password:
Specify the directo] o Local working folder location:
C\Users\DEVTES|  Server vs.mdeteam.com - e C:Wauts

] Plant -

Create this proj{ /24t en D Create this project in vault:

[] Automatically log in next session
[] Copy settings fr [T] Copy settings from existing project
Select project Select project XML file:

<< Back

<< Back Cancel

Figure 291: Vault Login Figure 292: Create Project In Vault

Most of the remaining settings can be picked like a normal project would be, with the exception of
paths. When using Vault, the folders selected must be under the project folder.

@Qv\ ) » Computer » OS(C) » Vault » Vault- Tailoring Projects » <—
Organize v Includeinlibrary = Sharewith v New folder

S Recent Places + Name : Date modified
47 Dropbox -
| Equipment Templates 3/18/2014 11:05 A
i ::;izst[\)::wugms | ImportExportSettings 3/18/2014 11:02 A
|\ PData ApplicationPlugins - fometre ME‘:ZGH ]
| AutoCAD Plant 3D 2013 Content e ]
. epresion e S e ™ ]
5 Dev (DAVEWOLFED3Usersdave wolfe. S-VILLE-ECE WS e
|| Related Files 3/18/2014 11:05 &
I AU 2012 | ReportTemplates 3/18/2014 11:02 A
|/ Plant Vault Projects J| Spec Sheets 3/18/2014 4:20 PN
& Google Drive || StringTables 3/18/2014 1101 A
B Photo Stream | DefaultConnectorsConfigml 12/16/2012 8:54 P
:x;' Z:?::ist SAVEWDLFM ® .| (8] Documentserveraink 3/18/201411:05 A
(@] =] 1so.def 3/18/2014 11:05 A
£ by Bictures L IsoPartaml 3/18/2014 11.05 A
E My Documents 8] MasterDstabaselso.dik 3/17/2014 11:53 &
i Outlook OAB 8] MasterDatabaseMisc.dik 3/17/2014 11:53 &
& OneDrive #] MasterDatabaseOrtho.dlk 3772014 11:53 A
& Roaming Autodesk 8] MasterDatabasePiping.dik 3A7/2014 11:53 A
. |®] MasterDatabasePnld.dll 3A7/201411:53 A
i a =] Misc.def 3/18/2014 11:05 A
& Libraries || MiscPartami 3/18/2014 11:05 A
il Development ] Ortho.def 3/18/201411:05 A
[ pocuments L1 [ orthopartami 3/18/2014 11:05 A
o) Music | PIDTo3dClassMapping.xml 3/17/2014 3:48 PA
=] Pictures || PipeBendDefaultvalues txt 9/1/201110:29 Ph
i C.T:sm %] Piping.dcf 3/18/2014 11:02 A

Figure 293: All Drawing Folders in the Project Folder
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When using Vault, you also must use SQL Server. Your database settings will look similar to this. Make
sure to test the connection before hitting next. After you have completed the wizard, the files will be
created and stored in Vault. Notice that the port is separated with a comma in the server name (if
applicable).

A Project Setup Wizard (Page 5 of 6) =) Creating Vault Project - Vault - Tailoring Projects
Specify da‘abase Setﬁngs Your vault projectis being created.
. ) This might take several minutes
Prid.dcf -
PridPart xml [
Wault projects require the use of an SAL Server. The project folder in your current vault bears the projSymbalStyle dwg
project name and is stored in the vault root folder. DocumentList xml E
ControlValve List xml
Project location in Vault: c:ﬁﬂi:w‘
s mdoteam com $\Vault - Tailoring Projects g‘;“;’;‘:ﬂ:‘;ﬂ;d}?ﬂf“‘
Server Name: Eg:ﬁ:{mw“ﬂm‘ 3
plart rds amazonaws.com, 1433 - Test Connection 4 »
Database name prefix: L]
Vautt - Tailoring Project
Vaultinformation
Authentication:
saLs e Fleass enter your credentials. Users will be reguired fo Vault Server: s mdoteam.com
erver ication - z z 5
enter their credentials when they open the project Vault Name: Flant
User name: Password Vault Folder: $\Vault - Tailoring Projects
padadmin
SQL Server information
Already have a project that you'd like to convert from a local database to a server database? Learn More SQL Server: plant.cs8 bte.us-east-1.rd .com. 1433
Database name: Vault - Tailoring Project
[ «cBack | [ MNets> | [ Cancel
Workspace information
‘Workspace location: C:Wault\/ault - Tailoring Projects
Figure 294: Connect to SQL Server

Figure 295: Project Copied Locally

Opening Drawings
You can use the project manager to modify drawing files as is done without Vault. However, to work on
a file you need to check it out. Right-click on the file, click Vault, and then Check Out.

X| Current Project:

13| (@ vault - Tailoring Projects - D8

[F = i
Project E2Ee ¢
=-{@ Vault - Tailoring Projects E\

=[] P&ID Drawings
ST | oiouo M
L(O§ pipog Open

E Plant 3D Drg Open Read-only

BT Related Files 444 Work History...

| Remove Drawing

Rename Drawing...
Locate Drawing...
Show Xrefs in Use

Vault 4 CheckIn...
Check Out

Undo Check Out

Data Manager..
Validate...
Publish... Refresh from Vault

Export to AutoCAD... Get Revision...

Drawing Autogen Properties... Revise...

Properties..
Details

Figure 296: Vault Drawing Menu
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You can also double-click on the file in project manager. You will be prompted to check it out or open it
read-only. If a file is already checked out, it will have a lock icon beside the file name.

Drawing is Not Checked o ===

loring ro] B OR2E -
N C:\Vault\VauItd- T&:I!orlng PhrOJEc;s\PID B--@ Vault - Tailering Projects
DWG\PIDOO1.dwg" is not checked out. Elﬁ P&ID Drawings

-(34¥ PIDOOL

-(48 PID002

2 Check out i1-{& Plant 3D Drawings
Checks out the file so that you can edit it. E‘ Related Files

You can check it out for editing, or you can open it read-only.

< Open read-only

Opens the file read-enly but allows for later check-out.

Cancel

Figure 297: Check Out Drawing Figure 298: Locked File

Committing Drawings
After modifying a file, you must check it in, to have the Vault server receive the latest changes.

1| (] vault - Tailoring Projects - D@
el

Dazi== EEE -
=@ Vault - Tailoring Projects
=[] P&aD Drawings
@@
LO PID
R, Plant3p [ Open Read-only
7 Related Fi| Add Work Histery...

Remeove Drawing

Source Files

Open

Rensme Drawing...
Locate Drawing...

Refresh Xref List

—

Vault » CheckIn...
Check Out

Data Manager...
Validate... Undo Check Out

Publish... Refresh from Vault

Export to AutoCAD... Get Revision...

Drawing Autogen Properties.. Revise...
Properties... Ty
- L Y

Properties

Figure 299: Check In Menu

e ————————
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Organizing Files

After creating the AutoCAD Plant 3D project in Vault, you can move it using Vault within the folder

structure to a location that fits your organizational needs. The next time Open Project from Vault is
used, the Vault Folder path will show the new location, but the local workspace will use a shortened
path. The project will have to be re-initialized to download the files correctly.

Home
= [@ Plant3D - dave.wolfe
Change Order List

[ Ttem Master
= Cf Project Explorer (3]
= 7 Project 2015

7 Elec
= 1 Mech
= B Vault 2015

7 Drawings
7 Equipment Templates
£ ImportExportSettings
7 Isometric
7 Medels
7 Orthos
7 Related Files
7 ReportTemplates
] Spec Sheets
7 StringTables

7 Struc

3, My Search Folders

My Worllist

# Vault 2015

O [ Name
= Folder

7] Drawings

7 Equipment Templates

7 ImportExportSettings

£ Isometric

£ Models

£ Orthos

7] Related Files

£ ReportTemplates

7 Spec Sheets

7 StringTables
= File
DefaultConnectersConfigxml
IsoPartxml
MiscPart.xml
OrthePart.xml
PIDTo3dClassMapping.xml
| PipeBendDefaultValues bt
| PipingPartaml

PnldPartxml

Projectxml
ProjectAnchor.ank
projSymbolStyle.dwg

Figure 300: Relocated Project

- N
A Open Project From Vault . [

Wault Folder Path *

Vault Location: 54.86.67 210

Project Name Project Descr... Last Modfied

4/25/2014 9:10:02 AM by dave wolfe. $/Project 2015/Mech/Vault 2015

Local workspace:

C:\Vaukt\Waul 2015 <_

Figure 301: Local Workspace with Relocated project

In 2015, you can use the Xref palette and reference in any Vault file into your Plant project.

®-0-Rr-H

File References
Reference ... Status

ok

Reload All References
Select All

Attach DWG.
Attach Image..
Attach DWF...
Attach DGN...
Attach PDF...
Attach Point Cloud.
Attach from Vautt.
Logln
Log Out

Details Tooltip Style

Preview/Details Pane

Close

Saved Path

Figure 302: Xref from Vault

A SelectFile -
T — g eoa-a
Fas
Q 0o [ Project 2015 Comment o]

o Struc
ook For u
© Any OF (I My Saved Search Results |
5 Files
© Folders
O kems

Search Options

Search subfolders F 2 iEs |5EE|‘dwg
H| | Filesof typer [ Drawing (dwg) -
Revision: [Latest [~

[ pen ” Cancel H Help. I

Figure 303: File Selection
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Vault Database

AutoCAD Plant 3D takes advantage of both the SQLite local database and a SQL Server database. When
checking out or getting a drawing from Vault, the project uses a SQLite database to track the project
items. When checking a drawing in, AutoCAD Plant 3D pushes the files to Vault and updates the SQL
Server database with any changes. By keeping the files and databases separate, AutoCAD Plant 3D
allows anyone to make any changes at any time, while maintaining database integrity.

Local .
Files——»| Vault Server
Computer ;
~_
Local
[T Records—p|
S

Figure 304: Vault Check In Procedure

Inventor

Autodesk Inventor is used to model equipment or other items that need to come into the piping model.
While AutoCAD Plant 3D will not read any properties set in Inventor, the 3D model can be used.

Export to ADSK

The first method is to use the BIM tools to export an Inventor model to an .adsk file format. To start,
switch to the Environments tab and click the BIM Exchange button.

Aute
Autodesk 360 -

] ik

Assemble  Simplify  Design 3D Model

View EIGNIGUIGIEE Get Started

Manage

B oa X Sa_Q K +
P o+ &
Optimization | Inventor = Cable and Tubeand  BIM wials,ﬁdviser Convertto | Add-Ins
Studio Hamess Pipe  Exchange Weldment
Begin | Convert ~ | Manage [N

Figure 305: Export to .adsk

Once you get into the assembly editing mode, choose what parts to keep.

L
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Notice that the hole patching range can be customized. The settings from .5 min to 2.5 max were
needed to remove the bolt holes in the flanges. Click preview to see what will go away.

e

Simplification
Remove geometry by visibility

() Whole parts only
(@ Parts and faces
Visibility: 0 P % 0

Ignore surface features for visibility detection

"] Remove parts by size
Size ratio: i
Hole patching
() None
) Al
(@ Range (Perimeter)
Min .5
Indude other obhjects
Work Geometry ] mates

Sketches [] parameters

% Break link Remove all internal voids
[¥]Reduced Memory Made

Create independent bodies on failed Boolean

Figure 306: Shrinkwrap

After configuring your settings, click ok. Your model will return to the BIM Exchange mode with changes
made. To connect AutoCAD Plant 3D pipes, click the Pipe Connector button.

(ol Material >l Appcarance  ~ lielG

del  Inspect  Tools Manage View Environments  Get Started  Autodd

I @ = H | b o o

Cable Tray Condui i Pipe | Electrical Check Design Export Building | Finish
Connector Connector Connector [Connector Cunna(turl ‘ Components | BIM Exchange
MEP Author [ 19 Exit I

Figure 308: Pipe Connector

Figure 307: Nozzle

e ——
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For AutoCAD Plant 3D pick the connection size and type, locate the nozzle and pick the direction.

Shape
Size

Diameter Nominal_Diameter

4in 4in *

System Type

[other

Properties

Name
B Constraints
Allow Slope Adjustment

=

Loss Method
K Coefficent
Pressure Drop
Flow Configuration Preset
Flow Factor
Flow
Flow Direction Out
Connection Type Socket Welded, Soldered, Threaded, Undefined
El Dimensions
Shape [Round
Radius | 50.800 mm
B Identity Data
Description |

Figure 309: Nozzle Data

After all of the nozzles have been identified, click the Export Building Components button.

Assemble  Simpl

m# o B

BIM Exchange

Cable Tray Conduit Duct Pipe Electrical Finish
Connecter Connector Connector Connector Connector Export Building Components
MEP Author Compenent | Work Feature

Saves the model as an Autodesk Exchange File or Revit Family
File.

BIM Exchange ~

&i Tank_Assy.iam Press F1 for more help

Figure 310: Export to .adsk

Click Ok to export the building components, the routine may take a few minutes to finish.

In AutoCAD Plant 3D, click the Convert Inventor Equipment button and select the exported file.

= B B S & - =0 -|{5i3D Piping UMREGISTERED VERSICH

u d B = i 45 B g gy W
= &, e 28 E e 6 [ e | Gy 8 G VE (yUEE
T - % 3 PR T ge g 3 = | [uns
Project  Data Route Lineto Create ~ %23 BOP = Slope [ | Create Create Show
Manager = Manager Pipe  CS150 > E Q?) Pipe | Orthe View | # L 3| 0= 2ea | [ Sing
Project ‘ Part Insertion | 0rthuV|Ews| Compass * | Elevation & Routing v| Slope ‘ Pipe Supports | Equipment Visibility |

Figure 311: Convert Inventor Equipment
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Place the equipment by picking the insertion point, and the rotation.

A Convert to Equipment &J

Select equipment type:
=~ Equipment

- Blower

- Centrifuge

- Columns
Compressor

- Conveyors

- Cyclone

... Dryer
Fumace

- Global Equipment

- Heater

- Heat BExchanger
Mechanical Drivers
Midng Equipment

. Motor

. Pump

. 3 . - Scrubber

Flgure 312: Pick Insertion Strainer Equipment

- Tank

- Misc Equipment

e

Figure 313: Choose Equipment Class

All of the identified nozzles will be ready for pipe routing. Assign tags and modify properties per
standard equipment methods.

Figure 314: Edit Nozzle

Updating the model requires you to complete all the steps again.
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AutoCAD IMPORT

Beginning in AutoCAD 2013, the IMPORT command included the ability to handle several new file
formats, one of which is Inventor.

Enter the IMPORT command at the command line, or find the Import button on the Insert panel.

b= H B S G - = - |{8h3D Piping ~= ut utoCAD Plant 3D 2015 - UNREGL:

Insert

BB -0 BRSO § Y DO S|

I'_'l
’__| *Frames vary™ -~

Insert Edit RoutePipe | Autodesk Attach | Attach Clip Adjust Insert Edit Create  Define  Manage Block | Import
From Point | ReCap Iy Snap to Underlays ON = M Attribute * | Block ~ Attributes Attributes Editor
Autodesk Connection Point | Point Cloud | Reference « 3 Block « | Block Definition + | Impart |

Figure 315: IMPORT

Switch the file type to Inventor, and choose the assembly or part model.

F ™
A Import File ﬂ
Look in [ b Pressure vessel v] & E]. @ b 4 E—l Miews * Tools
Mame ‘ Date modified Type
“‘3’ | OldVersions 3/13/2014 9:30 PM File folder
@ Body.ipt 3/13/2014 30 PM Autodesk Inventor...
T @Eoss.\pt 3/13/2014 9:30 PM Autedesk Inventor...
';r} @ Drainage_Nozzle.ipt 11/14/2011 6:31 PM  Autodesk Inventor..,
@End.ipt 11/25/2011 9:26 AM  Autodesk Inventor...
3 @EndB‘ipt 11/25/2011 9:26 AM  Autodesk Inventor..,
E\] @ Legl.ipt 3/13/2014 930 PM  Autodesk Inventor..,
@ Legl.ipt 3/13/2014 930 PM  Autodesk Inventor...
@ MNozzle.ipt 11/14/2011 6:29 PM  Autodesk Inventor..,
]l‘i @ Small_Boss.ipt 11/14/2011 6:29 PM  Autodesk Inventor..,
(0 Tank_Assy.iam 11/25/2011 9:29 AM  Autodesk Inventor...
@Tank,Assy,Substitute,l‘ipt 3/13/2014 9:23 PM Autedesk Inventor...
" 1 Tank_Assy_Substitute_2.ipt 3/13/2014 934 PM  Autodesk Inventor...
[=]
Q < 1 | 3
File name Tank_Assy iam - E]
Fles of type: | Inventor (*ipt;"iam) -]
\ J

Figure 316: Choose File Type

The import routine will run in the background and you will receive notification when the process is
ready.

Click the hyperlink and the model will be inserted at 0,0,0 in the current drawing.

&) Import File Processing Complete E_\
The translated file is ready to be imported:
PA\Tailoring AutoCAD PEID and Plant 30%Plant 30 Models\Pressure vessel\ Tank Assy.iam

N2 U0-RXKA1-8-+ @BOOT

Figure 317: Import Process
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Rotate the model as needed (Inventor defaults to +Y be real-world up).

Figure 318: Manipulate Model

Click the Convert Equipment icon, select the block, and choose a class and an origin.

ODEEHBS S 3D 2015 - UNREGISTERED VERSION Piping.dwg (i . W
rome

5 I 4 - |5 5 7 cnceptua =
= & 1 L EPE Y IE N 2

ég :gz @n@ fr Imkd T A
Project Data Route Create Create =
- o | G rt E it
Manager~ Manager | Pipe C! 5 s G
. E Classifies a 30 model as an AutoCAD Plant 3D equipment model
Project .pe Supperts Equipmen

; PLANTEQUIPMENTCONVERT

Press F1 for more help

Mew Tab Pipin

m |~ ][Custom View][Conceptual}

Figure 319: Convert Equipment

A Convert to Equipment

Select equipment type:
- Equipment
Blower
Centrfuge
Columns

- Compressor
Conveyors
Cyclone
Dryer
Fiter

- Fumace
Global Equipment
Heater
Heat Exchanger
Mecharical Drivers

- Maxing Equipment
Motor
Pump
Serubber
Strainer Equipmert

- Tank

Mlisc Equipment

Ortho Views | Compass = | Elevation & Routing Slope Pipe Suppe

Figure 320: Select Equipment Class

You will be prompted to enter the vessel tag and other information.

e ——
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Finally, identify the nozzles by click add Nozzle, and picking a nozzle point. Drag away perpendicular to

the nozzle to determine the direction.

Figure 321: Add Nozzle

Figure 322: Pick Nozzle orientation

Then you can change the nozzle location again, remove it, or set the nozzle type.

Nozzle, flanged, 4" ND, RF, 300, ASME B16.5
Mozzle: Equipment Tag: TK-002

|.\ Change Type | Change Locatian |

Change or Remove?

Close

Nozzle location has been marked.

Figure 323: Change Nozzle Location

Nozzle, flanged, 4" ND, RF, 150, ASME B16.5
Mozzle: Equipment Tag: TK-002

[ Changs Type Change Location

= 9. d q ®
“Benthlﬂzz]e Vent Nozzle Manway

sz urie n_
End Type: Pressure Class:

Select Nozzle

Nozzle, flanged, 4" ND, FF, 150, ASME B16.5

Nazzle, flanged, 4" ND, RF, 150, ASME B16.5

Nozzle, flanged, 4" ND, RTJ, 150, ASME B16.5

Figure 324: Change nozzle type

Note that in either case, we are only identifying the connection point of the piping. The modeled parts

have no direct physical relation to the piping properties.
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Revit

Most programs aren’t designed to read AutoCAD Plant 3D properties when viewing the model, Revit
included. The integration between AutoCAD Plant 3D and Revit lies only within the ability of Revit to
load and view AutoCAD drawings, and Revit’s ability to export a dwg. Because the data doesn’t transfer,
you cannot annotate AutoCAD Plant 3D objects from within Revit (and vice versa). However, you can
import and export the 3D model to an AutoCAD file.

Exporting from Revit
The Revit export function is available on the application menu > Export > DWG. You can save or choose

your export options.

e Export the drawing from Revit to DWG
e Copy the Drawing to Project
e Reference the drawing in a structural model

iaa@-q-wv S-S O0A 8.2 5 &0 -

& g&sSite  Collak
=1| (Creates exchange files and sets options. DWG E PR
xport.
L, "
D New v | [ cADFormats , | &¥ows Select Export Setup
lcan| Creates DWG, DXF, DGM, or SAT files,
BocF e - E]
E Open 3 £ DWF/DWFx L= DGN :
) usres urr or Dwec rtes, Select Views And Sheets To Export
= - -
2 aas (an) Preview of 20 View: {30} Export: <current view/sheet only>
E Save TS Fex ]
Saves 33D view as an FBX file.
E-e
ﬁ Save As 3 Family Types oD
Exports family types from the current
family to a text [.bd) file, Includ . | N
nclude ype ame
=5 Bport 3 Nwe i
! Saves the scene as a Navisworks NWC =] 13D View: {30
= file.
Suite
2B yordiows IFC
Saves an IFC file.
=5
Q Publish 3 - ODBC Database I
E,, Saves madiel data ta an ODBC
database,
@ Print. 3 o W
T images and Animations
l] saves animations or image files.
&F teensing reports
Saves a schedule or Room/Area report.”
Close
%] %7 Options
Next.. || savesetadose | [ cancel
Figure 325: Revit Export to CAD Format Figure 326: Export Setup
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Choose a file location to export to; typically this location would be a structural folder in an

AutoCAD Plant 3D project.

JR Export CAD Formats - Save to Target Folder D |
Savein: [ | My Documents S €8 KB vews -
= + | Name Date modified Type Size =
o 3dsMaxDesign 9/4/20134:35PM  File folder 5
20140205-AutoCAD Plant 3D Training(14172..  2/5/2014 5:57 PM  File folder i
: Amazon MP3 TA/NI3E2AM  File folder
E ASD TA/013832AM  File folder
AUtoCAD Sheet Sets TA/013832 M File folder
A Autodesk 3/6/2014 1051 PM  File folder
LI Autodesk Application Manager 1/17/2014804 AM  File folder
Autodesk Showcase 2013 TA/013859 AM  File folder
oy Autoloader TA/NBE9AM  File folder
A Batch T/A/20138:59 AM  File folder
cache 9/14/2013920PM  File folder
Camtasia Studio 2/24/2014836 AM  File folder
|8 Dell WebCam Central TA/013%0 AM  File folder
Dimimages 9/4/2013519PM  File folder
DothetBar for WPF Samples T/8/0138:58 AM  File folder
i DotPeck T//2013905AM  File folder -
File name/prefix:  Tot SeNEED] -
2 Files of type: [AutoCAD 2013 DWG Files (*.dng) -

Naming: | Automatic - Long (Spedify prefi)

[9] Export views on sheets and links as external references

Figure 327: Export Location

Instead of referencing the exported file directly into a piping model, you should create a structural
model and use that to reference the exported drawing in as an attachment.

T+ I = R R
%

File References

PipeRack-3DView-{3D}

Attach

APipeRack-3DView-{3D}.dwg

[ EXTERMAL REFEREMCES

Reference ... Status Size Type
8 Structural Opened 771KB  Current
@ PipeRack-3DV... Loaded 161 KB Attach
4 m
Details

i
73

Date Saved Path

3/13/2014 2:03:4...
3/13/2014 2:21:3...  \PipeRack-3DView-{3D}.dwg

Figure 328: Create Structural Master for References

Using another drawing to host the export allows the exported file to be updated at any time without
losing changes, and gives the piper a place to create temporary steel, supports, or pipe racks which have

not been designed by the structural engineer.

e ——
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Importing into Revit
The other direction that models need to be transferred is when importing piping into Revit. Because
Revit does not recognize object enablers, linking the piping model directly results in something like this:

B -

Figure 329: Import Piping Into Revit

In order to import into Revit, you have to export AutoCAD Plant 3D models to AutoCAD shapes first. You
can do so by right-clicking on a file that is open, and choosing Export to AutoCAD. You should export
files to a location or with a naming system that indicates they are an export. For example, you might
export them to a folder called Exports, or simply to the same project folder, but with a suffix like

Piping_acad.dwg.

® | Current Project:

o

%

Project Manager

Properties

2 @®-

B (Sl (=] =
[=)- 27 Tailoring AutoCAD P&ID and Plant 3D
E P&ID Drawings
= ’—'65 Plant 3D Drawings
F7 1234
i PipeRack-3DView-{3D}
FElPipinal

Tailoring AutcCAD P&ID anc -

ic DWG

Source Files I

=

4™ Sty Open
7 Relate Open Read-only
Add Work History...
Remove Drawing
Rename Drawing...
Locate Drawing...
Refresh Xref List

Vault

Data Manager...
Validate...
Publish...

=

Export to AutoCAD...

Status: File is ac| Drawing Autegen Properties...

Number: Properties...

File name: Pipin o

Figure 330: Export to AutoCAD

A Export To AutoCAD

===

Look in: [ Plart 30 Models

v]éﬁ}@%ﬁl Mews = Tools -

MName

1234
[ PipeRack-3DView-{3D}.dwg
Plpmg‘dwg
Stru(tural.dwg

~ | Dat: Preview
272t
31z
3/1:
s

File name Piping_acad.dwg

- Save

Fies of type: | AutoCAD 2010 Drawing (" dwg)

D=

Figure 331: Export Location
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The exported file may be brought into Revit by going to the Insert panel, and choosing Link CAD. You

should verify the positioning of the model (typically Auto — Origin to Origin) and the level on which the

file belongs.

EHG-G - =27 0A G ¢
Structure  Architecture  Insert  Annotate  Analyze

P BLCY Yalt

Modify| Link | Link DWF  Decal Peint Manage  Import
Revit | CAD | Markup Cloud  Links CAD

v|

Select =

Link CAD

Links a CAD file to the current Revit project.

Properties
Press F1 for more help

Figure 332: Link CAD File from Revit

Figure 334: Completed Piping Import

|& Link CAD Formats

D)

o€ B X B e v

Preview

Type
2/25/2014 241 PM File folder
3/13/2014 221 PM AutaCAD Dra
3/13/2014 2:42 PM AutoCAD Dra
3/13/2014 203 PM AutoCAD Dra

Lookin: | | Plant 3D Models

= +| MName Date modified

D 1234
[ PipeRack-3DView-{(3D}.dwg

= S piping.dwg

L;L Structural.dwg
L.,l,, =

="

A

l— L

* -
! < m

File name:  Piping.dwg

= | Fies of type: [DWG Files (%.dwa)

Colors:  Preserve -

Importunits: [AutoDetect = | 1.000000

Correct lines that are slightly off axis

Current view only

Tools )

»
Positioning: | Auto - Origin to Origin’ A

Place at
[T Orient to View
=

Figure 333: Link CAD file Location

Once the import or export is setup, the destination programs do not have to go through the linking

process again. When Revit re-exports the model, AutoCAD will notice the xref has changed and will

prompt for updating. Likewise, when AutoCAD Plant 3D updates the model, Revit will see the change

and notify that an update is required.
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Navisworks

Autodesk Navisworks is a standalone application that allows viewing and combining large models into a

single file.

In order to use Navisworks object enablers must be installed. If you have opened a dwg without the
object enabler, make sure to remove cache files (.nwc) to allow Navisworks to re-read the file.

Navisworks has several features that every company should be aware of:

e Navisworks Navigator

e Making Insulation Transparent
e Property Display

e Scheduled Publishing

e Viewer Integrations

Navisworks Navigator

When Navisworks is installed, it links a plugin that can be loaded inside of AutoCAD Plant 3D for model

viewing.

NAVIGATOR PALETTE

eRALPJAV T4 e S w7 o

.........

Figure 335: Navisworks Navigator

If Navisworks is installed, you will be able to click the Navisworks Navigator to open a palette that can
load the current drawing in Navisworks. While the Navisworks palette won’t allow you to display
properties of lines, it provides a great way to review the model while working in a 2d wireframe mode

for best performance.

L
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Use the Send View to ACAD button to have AutoCAD switch to the same view as the palette, or use the
Get View from ACAD button to load the current AutoCAD view in the palette.

NAVIGATOR PALETTE
"?Q Q%\ \Diqu‘? QEP@aﬁwKV@M MNew Tab . Master® x *
-----
| ¢ NAVIGATOR PALETTE
SRRIY JQAQU T ¢ @ T & a4 @ P (

| g View from ACAD

Iger

ma

Figure 336: Send View Figure 337: Get View

Using Send View to ACAD often puts AutoCAD in perspective mode, so use the OrthoCube flyout to
switch back to parallel when necessary.

E
o
Il
=
&
o
2
o
o
+

Spec: C5150

| Dynamic Pipe Spec |

Home

Parallel
v | Perspective
Perspective with Ortho Faces

Set Current View as Home

ViewCube Settings...

Help

Figure 338: Change Perspective to Parallel

Insulation Display
Many times users want to display insulation in the model to aid in class detection. Having the insulation

be partially transparent helps identify that there is insulation and to see the underlying pipe.

In order for insulation to show in Navisworks, PLANTINSULATIONDISPLAY must be setto 1 in
AutoCAD Plant 3D.
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By default, PLANTINSULATIONMODE is set to simplified partial, which shows the insulation around pipe
and fittings, but breaks it for flanges and valves.

Figure 339: Insulation Non-Transparent

By using the Appearance Profiler, you can turn all the insulation in any model transparent.

S

Append  Refresh Reset  Fil Scripter
T All..  Opti

@ Appearance Profiler

Appearance Profiler

ity

Shows or hides the Appearance Profiler window.

Project =

Press F1 for more help

uoIEjEs

214

Figure 340: Appearance Profiler

You will have to perform a few setup steps:

e Create a search set for the insulation layer
e Create the profiler setting
e Run the profiler

Creating a Search Set

While many people use the selection try to navigate to items, a search set allows you to locate all
instances of items with a specific property. In this case, you have to find all the objects on the
P3dInsulationLayer. Typically, when using Navisworks you have xrefs loading up pipe, so you have to
search within the layer name.
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Properties

o |yt Hoteiol Tastne] pucad] In this situation Naviworks loaded a model
Property Value that has insulation on 1-PE-

Type ACPPPIPE .

GUD apamssammaesiszze 001 | PnP3dInsulationlayer, so our search set
lcon Geometry .

Hidden No will have to be able to account for nested
Required No

Material AutoCAD Color Index 8 |ayer‘ names.

Source File Master dwg

Layer 1-PE-D0TIPnP3dInsulation Layer

Figure 341: Identify Property for Search

Open the Find Items window by holding Shift+F3 or using the ribbon.

3 — w - 201

Home oint ! Animation |RNERYN Output Render Vaut  Add-ns [RICIRGLEN o -

@ [E3 = Backaround % @ Load Workspace ~

) Window Si
Navigation| View | HUD  Reference @ < Ful splt, NEOWORE | Wind
Bar Cube| 7 Views Screen  View |ET_| Show Title Bars|

,_F‘EI Save Workspace

Mavigation Aids Grids & Levels Fl Scene View || Clash Detective
D TimeLiner
[] Autodesk Rendering
["] Animator
[ Scripter
D Quantification Workbook
[ ] #tem Catalog
["] Resource Catalog

58] UoIEjag

Selection Tree

D Sets

||:| Find Iterns |
[ ] Selection Inspectn

Properties Turns the display of the dockable window onjoff.
["] Comments | Press F1 for more help

D Find Comments

.. - .

[ You need a rest break...
N
= I Disappears in 0:28
=)
[ "] Section View
["] Section Plane Settings

(] Appearance Profiler

["] Find Item in Other Sheets and Models
["] Project Browser

|| vault Browser

Figure 342: Open Find Items

Tailoring AutoCAD P&ID and AutoCAD Plant 3D Page 185



Set up a find filter using Category=Item, Property=Layer, Condition=Contains, and Value =

PnP3dInsulation. You can click Find All to test the search.

Find Items *
Search in: "
Categor Proper Condition Value
Standard - =, B
Item Layer Contains PnP3dInsulation
Master.dwg -
4 1 +
[¥]Match Character Widths
Match Diacritics
Match Case
[]Prune Below Result
Search: [Deﬁ!ult v]
I Find First I [ Find MNext ] [ Find All ]

Figure 343: Find All

Open the Sets palette.

Colaia 2

Review  Animation Output  Render

[E Load Workspace -

Windows | fa1 cave Workspace

F @ [E§) Background
1= B B Vo
indow Size
View| HUD Reference o® - Rl spi 2
Cube| ™ Views Screen View | B2 Show Tl Bars|
Navigation Aids Grids & Levels Scene View |

=231 uopaEEs.

[] Clash Detective

[ ] TimeLiner

["] Autodesk Rendering
[] Animator

[ Scripter

[] Quantification Workbook

. Ttem Catal
S[E;gd‘"‘d ] Category  Property  C [1tem Catalog
ar =
Ltem Layer < [ ] Resource Catalog
Master.dwg Selection Tree
* ‘ [ sets
Fi
5 Tums the disoay of the dociable window on/of.
Press F1 for more help
[] Comments
d || Find Coamments
atch Character Widths [ Measure Teols
latch Diacritics
[ Match Case [] Saved Viewpoints
[ Prune Below Result [ Tile
search: - pefault [] Plan View
[ FndFrst | [ Fndnext | [ Fndal | [ Section View

|| Section Plane Settings

[] Appearance Profiler

[ "] Find Item in Other Sheets and Models
[ Project Browser

[] Vault Browser

Figure 344: Open Sets palette
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Click the Save Search button. You can use F2 to rename the set to Insulation. Exporting the search set

will make it available on other models.

Sets

Sets

lelme 200 X

[EEe 363 ¥

“ Insulation

Figure 345: Save the Search

Create Profiler Settings

Figure 346: Export Search

Import Search Sets...

Import PDS Display Sets...

Export Search Sets...

Open the Appearance Profiler, and switch to the By Set tab. You may have to click Refresh to see the
search set. Select the search set, change the transparency to 55% and click Add. Click Run to apply the

profile. Save the settings to apply the appearance profile settings to another model.

Appearance Profiler

Selector

By Property | By Set

" Insulation

Test Selection

Appearance
Color Transparencgy

-

Selector

Insulation

e B

55

I

Delete

I Load... I I Save...

Figure 347: Create Profiler Settings
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Displaying Properties

Selecting an object allows you to view its properties in the properties palette. You can also use the
selection tree in conjunction with properties. Because the AutoCAD Plant 3D properties are integrated
into Navisworks, you can create searches on them, as shown for the Layer. The properties on the
AutoCAD tab are pre-defined and include basic part information.

) Selection Tree
[Properties
T 1tem
4 AutoCad
Class
Current Vertex[1],Vertex X
Properties n x|z Current Vertex[1],Vertex Y
§ Current Vertex| 1] Vertex Z
Ttem | Entity Handle | Material | Tmeliner | AutoCad | g o
b End Type
P Val End X
roperty sue End Y
Ertity Transparency Bylayer EndZ
Material ByLayer i
Class Pipe i
Size
Long Description PIPE. PE. ASME B36.10 i
Plant Material cs Insulation Thickness
Material Code ASTM A106 Gr B SMLS nsulation Type
Schsdie @ Lenoth
Size 8" Long Description
Status New intain associativi
End Type PL i
Spec csts0 Cone
Insulation Thickness 1 of vertices
Insulation Type H nt Haterial
Service CWS i :
Line Number 1009 tion 7
Length 70875 lass
pec
x
Y
z
Tag
 Thickness
Transparency
U isolines
V isolines
Thickness
| displ
Figure 348: View Properties Figure 349: Selection Tree Properties

To show additional properties, you can use the DataLink plugin, which embeds all the project properties
into the Navisworks model.

Enhanced Logging Display Blark Propeties

Figure 350: Embed Properties
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All non-blank AutoCAD Plant 3D part properties are applied as well as line group information. In
addition, url’s are converted so they can be clicked inside of Navisworks.

Propertes
P =R Eniiy Horde | Moterial | Fypericks | Temetiner | Plant 0] tine Grou |
Entty Honde | Mstensl | TmeLner | Pt 0 [ine Grap [ uiocea| 4 Propery value
Propeny Vabue Tag 1008
FanFambyid £9704340 2de 748028140 60006380 1ed Number
PanFambyongDesc Gate Valve, Doutle Dtsc. 150 LB, RF, ASME B1E 1 Description PIPE LINE GROUP

Compattle Standard ASMEBIE 10
Metend cs
MatensiCode ASTM A216 Gr WPB

PatSaelongDesc ‘GATE VALVE W, HAND WHEEL DOUBLE DISC. 3

Service

ShoaDescrition Gate Vaive
Spec cs1%0
Desgrsd Double Disc:

2
SaeRocordid 36022 600951109535 960017120989
s

Stetus New
SaeDeplay 2
SpecRecordid 507
Servce FF

Teg 22
LnetmberTag 1008
Shop_Fiekd SHOP.
Longh. 3

Ve dirmert iew
VebveDetsd Cortrnun
VahveBody Type Gate

Fow Fase
OperatorTyps Mol
ActustorType. Handibee
Actumortientt 2m
Actustodlith nns

Figure 352: Line Group Properties

e | sty Honde | Materal | Pt | Tmetioer
DataShest
hitp / Favwew pdoteam com/downiosd, 150 flange 4
Copy Value
Copy Row
Copy All
Follow Default Link
Edit Links...
Delete Links
Add New User Data Tab...

Figure 353: Published Hyperlinks
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Publishing

One of the most important aspects of Navisworks is publishing. When publishing Navisworks models,
you can take all models from different systems and platforms (Revit, AutoCAD, Inventor, Autoplant, etc.)
and include them in one single file that can be distributed and reviewed. All of the properties can be
included or excluded. If they are included in the published file, users viewing the model using
Navisworks Freedom (free viewer) can identify object in the properties palette as well.

(&1 Recent Documents

D Mew By Ordered List =

E Open 4 Master.dwg

Piping.dwg

E Save -,
2014 DHT Southeast.dwg
-

ﬁ Save As 2014 DHT Southeast.dwg

@ Publish h

@

i)
B Send by Email
Vault »
Server
Exit Mavisworks

Figure 354: Publish File

In addition to manually publishing files, Navisworks has a scripting api which allows you to build a script,
and then publish several files into one model on a scheduled basis. For an example, visit
http://www.pdoteam.com/2012/04/automating-model-coordination-for-navisworks/
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Reviewing

Autodesk offers many applications that allow you to review your design information.

Autodesk Navisworks Freedom is a free viewer that allows you to view property information.

Figure 355: Navisworks Freedom

Autodesk BIM 360 Glue is available for ios devices, and Windows desktop computers.

B ek 380G 5
AUTODESK® BIM 360 GLUE* Adnecasinc | Plant 30 Project | Master C Q 0 I-

Figure 356: Mobile Devices

Autodesk 360
Autodesk 360 is a program that allows storing and sharing information in various formats. For a
Navisworks model of the sample project hosted on Autodesk 360, click this link:

e http://a360.co/1guzm6l]
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AutoCAD Structural Detailing

AutoCAD Structural Detailing, or ASD, also uses object enablers. However, the best practice for ASD
models it to export the files to AutoCAD as well. Due to ASD models having high detail, and the way the
dlls load, loading the object enablers into AutoCAD Plant 3D can cause performance issues.

From within AutoCAD Structural Detailing, click the Tools Expand button, and then choose Save model
as ACIS solids. Choose a file location, and select object (type in all and hit enter). Choose simplified solids
after all the selections have been made. Simplified solids clean up bolts and other detailed objects which
helps model performance.

Savein: || Plant 30 Models - 0P E
I Name ‘ Date modified Type
= 1234 2/25/2014 241 PM  Filefolder
Recent Places PipeRack-3DView-{30}dwg 3/13/2014221 PM AutoCAD
= Piping.dwg 3/13/2014 410 PM  AutoCAD
Piping_acad.dwg 3/13/2014 414 PM  AutoCAD
Desktap Structural.dwg 3/13/2014 203PM  AutoCAD
=
Libraries
‘.‘! Command :
Computer Command: _RBCS_exportmodel
(.1._ {5 8EW 5|~ RBCS_EXPORTMODEL Select elements: all
e e B L P
e mplates layout
Fie name: PipeRack_ASD - Save
e [ J o) Figure 358: ASD Select Elements

Figure 357: ASD Export

)
Select elements:
{8 0 5 - RBCS_EXPORTMODEL Save as simplified solids [Yes No] <Mo»:

:mplates lavout

Figure 359: ASD Simplified Model Save

You may use the exported model as an AutoCAD reference. Like the Revit export, you should reference
it into a master structural model so that updating the file does not cause you to lose modifications.

AutoCAD MEP

AutoCAD MEP models can be used like any AutoCAD external reference, and referenced when
generating orthographics. The drawing file must be added to the project or referenced as an
attachment.
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