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About the speaker

Peggy Lin

Digital Engineering Technology Specialist in AECOM ANZ,
BIM manager /Digital Engineering Lead in major projects
15 years of working experience on Civil Infrastructure
Projects

Revit, Plant 3D, Civil 3D, inventor, Navisworks, Infraworks,
Recap and 12D user

Capable of programming in C#. Python and Dynamo
Particular interest in developing workflow and methodology
that interact with data directly and increase efficiency and
productivity
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~ About the speaker

David Manning

Designated Support Specialist
*Plant 3D and P&ID

*AutoCAD *Fusion 360
*ReCap *Vault
*Recap Photo *BIM 360 tools

*Navisworks
*6 years Steam Plant Design
12 Years Piping Design (Oil & Gas)
*3 Years Autodesk Specialist
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GO gle building information modelling i

WIKIPEDIA

Building information modelling (BIM) is a process supported by various tools, technologies and contracts involving

the generation and management of digital representations of physical and functional characteristics of places.

AUTODESK
Building Information Modelling is an intelligent 3D model-based process that gives architecture, engineering, and
construction (AEC) professionals the insight and tools to more efficiently plan, design, construct, and manage

buildings and infrastructure.

NBS

BIM is a process for creating and managing information on a construction project across the project lifecycle. One of the key
outputs of this process is the Building Information Model, the digital description of every aspect of the built asset. This model draws
on information assembled collaboratively and updated at key stages of a project. Creating a digital Building Information Model
enables those who interact with the building to optimize their actions, resulting in a greater whole life value for the asset.
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Digital Engineering

'\ - -
2y e
« Collaborative way of working Digital s
Engineering
» Using digital processes Framework \‘\/'/ %

* Asset creation, construction and O&M

AA————————Current scope of DE—0on—y’’
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Benefits of BIM/DE

e Coordination

e Communication

Data management

Analysis and Simulation

Improved working methods during design

Improved Productivity during construction

Better information for facility management
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Information is the oll of the 215t
century, and analytics Is the
combustion engine.

Peter Sondergaard, Gartner Research
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bl b=l
Functional Pblecsgiak i J9)
Output Barrier elements
Power
communcitation
Waste Disposal

Heat pump system
Windmill (power)
CCTV system
Grey water drainage
Concrete wall system
Water sand filter
system

6870 products Air to water heat

—— . —— e e e e

Y \ y

pump
Metal windsock mast
Asset Sub Product Product "CCTV camera
System Drainage grill
Fitler tank

<

Classification System Location Referencing
* Uniclass 2015 (UK, www.thenbs.com) * Address
* OmniClass (North America) * Aunique code or label

* CCS (Cuneco Classification System, Denmark)
* CoClass (Sweden)

* 1SO 81346-12
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Plant 3D Overview
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Plant 3D Overview

Company Standard

Plant 3D
Catalogue

A Project

Project
Pipe

Spec
« Orthographic
Drawings
* Quantities

Project
Start

\_) * Isometric
Drawings

* Quantities

P3D PI’OJeCt - ~>.m..®m - Project Reports II

Databases

"~
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https.//sglitebrowser.org/
DB Browser for SQLite

§VaTs _1 5QLite Database Browser — [Users/jc/tmp/example.db

Plant 3D Database

o New Database = Open Database Wrrite Changes - Revert Changes

| Database ﬁmc'!ureim Edit Pragmas  Execute 5QL |

Table: | || total_members 3| & NewRecord | | Delete Record ]

list month members

1 gluster-board 2013-09-05 99999

2 gluster-users 2013-09-05 99999

< 1-20f12 > Goto: 1

o6 5QL Log

Show SQL submitted by | Application  : Clear

e Fastindexing

+ Relational database

» Support many users to read/write at the same time

* Support 1-2 users to read/write in the same time

Reference: SQLite: The database at the edge of the network

Microsoft®

SQL Server

« Run on sever, user control
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Plant 3D Collaboration - Autodesk Vault

» Local workspace ] P @

» check-in and check-out document management Vb iaEE R b
» Automatic file version Q///‘ *\\\4
S s,
. $ Y
» Master project database & Fa L
+ User authentication and access control / & 4 \
v N\

= == [ = ‘
rT— = _
utodes au __I 1—@ ;]

Authentication: IVault Account v] Project Files Project Database Project Files Project Database
User Name: Piper
Plant Project in a Local Workspace Plant Project in a Local Workspace
Password:
Server: REM4CZ1380RPR v
; 2| Current Project:
Vault Vault M '
Vaul [Z] m @ =4 =¥ @ Undo Check Qut »- m 78 5
F A : 3 ; E al Bl L B3 E SampleProject | w
[] Automatically log in next session Vault Options i i u
o e = Login Log Out | Check Check Attach Attach P Synchronize Refresh from | Autodesk B Cpen... - i—E
( J [ concet [ << ] In  Out Related to Vault Vault Vault _|_ !
| 3
Access | File | Project | Admin | Mew Project | ‘ &

Reference: About Autodesk Vault

1
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Plant 3D Collaboration — BIM360 TEAM

» Local workspace

» check-in and check-out document management

e Automatic file version

» Master project database

e User authentication and access control

Dﬁ1@

Vault Folders Master Database

X

We need you to login to your
Autodesk account first

Learn mare about working with BIM 360 Team Projects

@ Signin

Sign in A
Email

NEW TO AUTODESK? CREATE ACCOUNT

< Q
53»‘ i‘; %‘i 60%
< & o, ]
[ £ %\
o8 <
/ 2N,
v/ - ¥
i o
o 9 | 9
Project Database

Project Files Project Database Project Files

Reference: About Autodesk Vault

Plant Project in a Local Workspace

aﬁ ab F B Undo Check Dut

boration Project k B2 Options

Ehﬂk Attach

Plant Collaboration

Plant Project in a Local Workspace

Share ‘har::l
Project Vi

Share Comp

1

~
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°2-0

Vault Folders Master Database

[ 3 \\
&/ 4
QO =
s 5 2 %
& e “ 9
& & % %
& 9 %, K
$ %
[ 4 %\
> s
v AR ]

/
5-8 | |13-8

Project Files Project Database Project Files Project Database

Plant Project in a Local Workspace Plant Project in a Local Workspace

Autodesk Vault

*Data sovereignty

*Cost and time on set up servers

Vault Folders Master Database

9
) g s
£ ¢ 9,
& Q@ G% 2
& ®
[ A s\
B v/ B Y
'ij - 9 ﬂ -
Project Files Project Database Project Files Project Database

Plant Project in a Local Werkspace Plant Project in a Local Workspace

BIM360 TEAM

e ow cost

*Easy to setup
*Use (Amazon Web Services) AWS, main server in US

1

—
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Plant 3D modules
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POLYMER LINE 1 S0-POL-D - NC |
ST0001/P4090-6 1 Lt D L l o
VLVGx098  NRVLx054 |
|
ittt e 4
' [
Smart P&ID l :
| 4
|
|
|
|
» Data saved in database as P&ID drawings created;
EROM DIGESTED SLUDGE PUMP LI
« Each graphic element presents a object class, and has -
NOTE 1
set of properties
: , g g £
» All annotation come from class properties and useful not it 5 i
only present the data but also provide a way to visually e é ' = = - g T
check data 1 |RevChanged| PnPID FRacility Numbern Drawing Number | Valve Code Area Number Number Tag
2_ 873 ST0001 P4A051-2 NRV ax 054 NRVAxD]
° Easy SCthUle and data update =2 1045 5T0O001 PA051-2 DMP Ax 200 DMPAx2
2| 1084 S5T0001 P4051-2 DMP Ax 201 DMP4x2
° Validation Wlth Plant 3D model 5_ 1147 ST0001 P4051-2 NRV 4x 055 NRV4x0]
E_u_ 1151 STO001 P4051-2 VLV 4ax 102 VLVax10)
7 il 1744 STO001 P4051-2 Vv ax 103 VLVax1()
8_ 1861 STO001 PADS0-3 VLV ax 411 VLVAx4]
il 1881 ST0OO01 PA090-3 VLV Ax 420 VLVAx4A2
10 2288 8T0001 PA0S0-5 VLV Ax 001 VLVAx00
11_ 2294 ST0001 P4090-5 NRV 4x 056 NRV4x0]
1_2_ 2293 | ST0001 P4090-5 VLV 4x 002 VLV4x00)
13'__ 2335 ST0001 P4030-5 Vv ax 003 VLVax00)
1-‘1J 2340 STO001 PADS0-5 VLV ax 004 VLVAx00
15_ 2387 STO001 P4A030-5 PRV ax 115 PRV4x11

A £\



3D Modelling

» Spec driven, auto-routing

» Configurable branch table

» Customize to any level of rule enhancement as required
» Easily add, delete parameters

» Support sloping modelling

Generdl Settings

Database Setup

Drawing Propetics

File Name Format

Paths

Project Details

Repotts

‘Shared Plant Cortent
P&ID DWG Settings

Plart 3D DWG Settings

Export and Import Setiings
Data Manager Corfiguration
Layer and Color Settings
Piping Connection Settings
Fipe Bend Settings

P4ID Object Mapping

5 Plart 3D Class Defintions
Spec Update Settings
Isometric DWG Settings

Ortho DWG Seftings

Class:

Joint setup
Simpleoirts
Name Bl Ed2  Fetenen el st 'C””iﬂ“' ©
onnecton
P Berdjon...[BV.PL | BV.PL ominal Diam.. | None " |
Butweldjort |BV.PL |BV.PL |Butweld |Nomnal Diam... |None
Macdbutiwel. |BV.PL  |BV.PL  |Butneld | Nominal Diam... |Nonc = |
Socketwelded...| PL |sw | Socketw... | Nominal Diem... | Nane |
Thveadedjont |THDM.PL |THDF | Thead | Nominal Diam.. |Nene m |
Flangedjont  |FLLFL |FLLFL |Gaskel,... |Nominal Diam.. | None | |
Pushftiont | PL |prs |Gasket | Nominal Diam.. | Nane |
Waferflanged | FL LFL | WF |Gasket | Mominal Dism.. | None |
Wafer wafer] . | WF |wr [Gesket | Nominal Diem. .| Won -l
Compound joints
Imperdto &
Name End 1 End2 Connection Part Wetric

Juto flange joint | FLWF. LUG | BV, PL, Univer | Range

Moed autofla.. |FLWF.LUG | BV, PL, Univer . |Fange

Connection

Auto sieeve joint | MJM

| mom, map, PL | sieeve

Maoify.

Delete

Display name:

21/11/2019

Auto thread joint ‘THDM THDM. PL | Coupling
PSAEE o & (oo £
Pipe segments Weld gaps we A Medi
Minimum length: [ Use weld gaps Joint name:
1 Gap size: [PineBend

Pipe Bend joirt without weld

] This jcint connects imperal to metric compnerts

Leam more sbout Imperial to Metric Connections

Cornection settings

5

Properties:

[#- Pipe Run Component
[l Fasteners

ontent lso Symbol inition
Design Pressure Factor
Design Std

Engagement Length
Facing

Flange Std

Flange Thickness
Gasket Std

ltem Code

Long Description (Famity)
Long Description (Size)
Manufacturer

Matching Pipe OD
Matenal

Matefal Code

Nomilagl Diameter

Port Unit

Pressure Class

Schedule

Shop/Field

Short Description o

OK Cancel Help

[ Thread
[ universal
R

Add Property.
Matching Values.

Delete

Cancel Help

raYaY
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Orthographic Drawings

» Layer control

» Annotation from model properties
» Cut and slide anywhere

« BOM

O

EXISTING PLINTH TO

F WAL

@

/” se seMoven FACE 0
T 7

1

REFER ORAWNG STOO0ZC40%-12
FOR PUMP PLINTH DETAILS {TYP.) _\

M

.

EXISTING FLINTH TO
BE REMOVED

100 -PS-03-40106

N Z00-PS-Ba-t0 104 J

o

&

1 EI'N;IEET INTO EXMSTING
CAST-M VERTICAL WASTE P

~1
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lsometric

* Generated from model without manual editing
* BOM auto generation per line
» Enable off site construction

» Configuration customisable

OPERATOR EAST
VLVa1136

TRIF

AN
ONNECTED 1

SPRAYOG

OPERATOR EAST
VLValEs

COMT'D OM DR
STO082/MID4

VLVatiig)

BILL OF MATERIALS

o | ary | szE | DESCRIPTION
PIPE
1 | mom | 50 | ABS PIPE, SERIES 1, ABSIED PHIS
? [ 1@am | 100 [ ABS PIPE. SERIES 1, ABS160, PNTS
FITTINGS
ERIES 50 | ABS SOCKET UNIDN_ FNIS
W | 6 S0 | ABS FAUCET ADAPTOR, FEMALE BSP, PNIS
5 [ 7 100 | ABS ELBOW 50, PN 15
6 | 6 | wexso | ABS REDULING BUSH, PN
1| s 100 | ABS EQUAL TEE, SOCKETTED, PNTS
FLANGES
8 | & | 100 | ABS STUB FLANGE FNIS
5 | & | 10 | 5539 BACKING RING, ASLD8T, PHIS
VALVES
w o 100 | KNFE GATE VALVE, MANUAL, LUGGED, PNTD
] [ \og | MNEE GATE VALVE, PISTON ACTUATED,
LUGGED, PN1D
PIPE SUPPORTS
2] w 100 | PIPE SUPPORT TYPE 98
] 100 | PIPE SUPPORT TYPE 21

~
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E1- PID Class Definions :
[ & Eng‘ia::erinQ Kems Property Mame Er:spcenglon Display Name Default Value Property Type Acquisition Read Only Visible i ILI Annotation
T : - e Oval Tag Style Annotsti
. Equ% Area Number ® Sting | A Add Property = Bl e At e
= » ; — =
i m AssetDes Asset Description String P Remave Edit Annotstion...
] Rename AssetType Aaset Type String | ‘ -
e - : I #(Targatl Remove Annotation...
i-Cod Purge ClassMName System propert... | Class Name Engineering tte... | Sting Diaplagnoas. i g 3
[i]- Conveyapg====' | Comment Comment String | ‘ Edit Block..
. EE;‘:‘SHE Contral Corntrol String s e A
i DataSheetRef ... Data Sheet Re... String @ st
ing T T
Description Description ENGINEERIN... | Sting A1
DrgNa Drawing Number | Acquistion |~ | String O Numeric
FaciityNo Facility Number | | List
it iy O Boolean F v Format Name:  Egquipment Tag [Type-Mumber]
LnratinnNes Laratinn Neser Strina_| L : —
o Ao Mumber of Subparts: |4
|ova O Selection List T
= | = Delimiter
() Acquisition o F
E [ | [TargetObiect TypeCodell | [ |
s Beesll E [e | [ TargetObject. Arealol] | | |
. [ | [TargetObiect SteNell | [ |
« Line Tag : ,
&S | [TargetObiect.Number]] |
Advantages + Equipment -
More >>
* Valve “Cancel | | Help

» Data Structure and object classification

e Smart annotation

» Standardize the look and feel across all drawings

» Tag concatenation

* Instruments

using project level tagging/annotation

customization

~
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Limitations

e DWG /AutoCAD based
« Data verification is not in its best

» Navisworks out model only contain

limited data

=~ 30 Model ta P&ID checks
D Tagged inline tems are in a 30 model but not in a P&ID drawing
D Tagged inline tems are in a P40 drawing but not in a 30 model
D tems have the same tag in 30 models and P&ID drawings, but do not have matching types
D Properties have different values in P&ID drawings and 30 models
D Inline items are on different lines in P&ID drawings and 30 models
-[_]Equipment in a 30 model has more nozzles than it does in a PAID drawing
i.[_]Equipment in a 2D model has fewer nozzles than it does in a PAID drawing

Current project: SWC_RDC_De... ', (%)
> VLV9352
> VLV93C6
FTX9362
VLV93C7
{ STN9360
{ VLV93BS
MIX9360
. VLV93B5

[l Don't display errors marked as ignored
Details X

Error Type [ P&uD error: This item ...

Error action <Unassigned>

This Valve (?-INLINE) with tag VLV93A8
was found as a Valve_KnifeGate in the
P&ID drawing ST0014_P4051-3.dwg.

SUN

VALIDATION
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Plant 3D Customization
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P&ID Module

g._

¢ SubstitutionPalettes.xml

—

PIDTo3dClassMapping.xml

3D Modelling Module

« DefaultConnectorsConfig.xml
* ProjectSetupSpecUpdateSettings.xml

Isometric Module

BoltSizeMappings.xml
IsoSkeyAcadBlockMap.xml
IsoSymbolStyles.dwg
Plant3dIsoSymbols.dwg
IsoConfig.xml

Iso.dwt

~
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XML

XML stands for Extensible Markup Language
Is a markup language much like HTML
Was designed to store and transport data

Was designed to be self-descriptive

Open standard

Text fl Ie < Jxml version="1.8" encoding="UTF-8"2>

“Project xmlns:xsi="http://wni.w3.0rg/2001/XMLSchema-instance">
<ProjectName>Projectl</ProjectName>

Data Storage <ProjectDescription>

</ProjectDescription>

<ProjectVersion>92¢</ProjectVersion>

<ProjectVersionMinor>8</ProjectVersionMinor:

<ProjectParts:
<ProjectPart name="PnId" fileName="C:\Users\LinP3\Documents\Project1\PIP_Metric_PnIdPart.xml" relativeFileName="PIP Metric_PnIdPart.xml" uncFileName="" />
<ProjectPart

iping" fileName="C:\Users\LinP3\Documents\Projecti\Metric_PipingPart.xml" relativeFileName="Metric PipingPart.xml"” uncFileName="" />

<ProjectPart name="Iso" fileName="C:\Users\LinP3\Documents\Projectl\IsoPart.xml"” relativeFileName="IsoPart.xml" uncFileName="" />
<ProjectPart name="0Ortho" fileName="C:\Users\LinP3\Documents\Projecti\Metric OrthoPart.xml" relativeFileName="Metric_OrthoPart.xml" uncFileName="" />
<ProjectPart name="Misc" fileName="C:\Users\LinP3\Documents\Project1\MiscPart.xml" relativeFileName="MiscPart.xml" uncFileName="" />

</ProjectParts>

<ProjectPartDirectories>
<ProjectPartDirectory name="SpecSheets" directoryName="C:\Users\LinP3\Documents\Projecti\Spec Sheets" relativeDirectoryName="Spec Sheets" uncDirectoryName="" />
<ProjectPartDirectory name="Ortho" directoryName="C:\Users\LinP3\Documents\Project1\0Orthos\DWGs" relativeDirectoryName="0Orthos\DWGs" uncDirectoryName="" />
<ProjectPartDirectory name="Related Files" directoryMame="C:\Users\LinP3\Documents\Projecti\Related Files" relativeDirectoryName="Related Files" uncDirectoryName="" />

</ProjectPartDirectories>

</Project>

~
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El F&ID Clags Definitions

EI Englneenng ttems
P&ID Customization [ Equipment

P - Inline Assets

o -- Instrumentation
* Inheritance . Lines
« Should setup tags for all annotation need in drawings : - Nozzles
El Mon Engineering tems
: . Actuators

» Understand the output required before modify class

definitions

* Not all class is schedulable

- Closed Drain No PID

-- Connectors « P&ID drawings
Flag « Equipment
Flow Amow « Instrument

: * Line

* Nozzle

» Specialty Items

* Valve

Fipe Line Group
.. Signal Line Group

e Control Valve

~
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Plant 3D Modelling
Customization

» Layer and color settings
* P&ID Object Mapping
* Pipe Number Setting

Assign layer by:
Line Number Tag

-
II ! Tailoring AutoCAD P&ID and AutoCAD Plant 3D

v

Assign color by:
Layer

% Plant 30 DWG Settings
- Export and Import Settings
Data Manager Configuration
} |Layer and Color Settings
E----'F'ip'lng Connechion Settings

- Pipe Bend Settings

-{ PAID Object Mapping

_EI'Tl PIDTo3dClassMapping.xml
- P33 Une Group
EI Piping and Equipment
E Equipment

E Fasteners
_ - Pipe Run Component
-~ Pulled Pipe Bend
. [#- Steel Structure
Spec Update Settings

~r\
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=I- General Settings
- Database Setup
- Drawing Properties
- File Name Format
- Paths
Project Details
- Reports
-~ Shared Plant Content
i- P&ID DWG Settings
t|- Plant 30 DWG Settings

- Symbols and Reference

- |s0 Style Setup

- 8o Style Default Settings
Annotations

- Dimensions

- Themes

- Sloped and Cffset Piping

- Title Block and Display

- Live Preview

Isometric Customization

Check_A2

el +: [ Spool format

=I- Isometric DWG Settings

- Ortho DW(G Settings

Drawing format

[] Place field welds at maximum pipe lengths

Maximum pipe length: 0.00 mm

Table overflow
To centinue long tables:

(O) Use a blank sheset

Add pipe makeup length to BOM for Field Fit welds

Makeup Length:

File naming

(®) Split the drawing

Spoal naming

Prefix |%Line Number®.

Sample [1 Line-Numeric (101-1)

Add property | Line Number ~| Delimiter [ | Suffix [Numeric (01, 02,.) ~
Spools Cortent paths
Sizing methed:

| Automatic (Max. size) ~

Lot

v

Iso Style files directory:
L\\) C\Users\LinP3\Documents"Project 1'lsome

Preduction iso output directory:

|C AUsers'LinP3\Documents\Project 1\Isome|

Quick iso output directory:

|C:\Users‘.LinP3\Documents‘.Project'I\Isome|: o |

ety Conce

Help

w % 5 ThisPC » Documents » Projectl » lsometric » Check A2

* |sometric
% Check A2
% Check A3
* Final_A2
* Final_A3
" Live Preview
* Spool A3
% Stress_AZ2

-
II ! De-mystifying AutoCAD Plant 3D Isometrics

~

~
MName

[ ClientConfig.isf

u Iso.atr
Eﬁ Iso.dwt

| ' D IsoConfig.xml |

lsoCreationLog.bd

~ N\
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Catalogue Creation

A Autodesk AutoCAD Plant 3D Catalog Builder (C:\ProgramData\Autodesk\Autodesk AutoCAD Plant 3D 2018\R22.0\... - O *

A Autodesk AutoCAD Plent 3D Spec Editor 2018 - 5

File Edit Specs Catalogs Tools Help

L BE e Ea < nh . . B soeccomoe | B sramn i caror | [ Catmo e

: * 3 " = =z ;
| O =d e Bs
fy el biics| Szes Mew Open Save SaveAs New Property Build Settings Help
- Editor Catalna
Preview Sizes Shape Name |iD YLLYBYD TFNOTBNOTBDATETY'L1 D1 VL2027 L3 03" 11" 2] ContentGed partFamityid Y| | sizeRecordid_s-ALL
40 PS_013_JOSM 43.434 187 18/ 150 1 478 il 835 45565 0 0 0 0 0 0)iDLLB.DF| gp935ado-a27d-4427-A7cb-599a24aleads || dac4B85ch-3358-48a3-976b-ac48db2362cc
% 0 PS_013_JDSM 54.2925 194 17 185 i 4M8 17 97/ 5633125 0 0 0 0 0 0|iDLLBDF 008353d9-027d-4427-87chb-690a24a8e348 a7 feb0fd-781c-4b04-a4f8-2405c1a%61a5

80 PS_013_JDSM 20.01 194 17 200 1 4fs if 97 72225 0/ 0 0 0 0 0)i0LLB,.DF| 00935ad9-827d-4427-37cb-599a4a5ea48 1ab8f767-0a3a-4al4-bdd5-8fcT05adeb16
"loo PS_013_JDSM 102.87 194 25 235 1 4" 1 97 87325 0/ 0 0 0 0 0)iDLLB.DF| 00935ad9-827d-4427-87ch-599a24a0eads || 7d4ebdBd1-2036-4657-aact-13420eeediad
"25 | PS_013_JDSM | 127.15875 194 25 270 1 4724 17 97 102821875 0 0 0 0 0 0|DLLB.DF| 009353d9-827d-4427_87cb-599a24a8eads b0 f4ab79-8b25-4c85-b1c3-cafbTS11e59cl
"150 | PS_013_JDSM 151.4475 184 25 300 1 44 17 97 11708875 0 0 0 0 0 0|iDLLBDF| 009353do-827d-4427-87cb-599a24a8eads c4dee55e-5c08-4557-9665-c80d3034165¢c
200 PS_{113_JDSM 197.1675 194 25 375 1 4707 17 97| 14851875 o o/ o o/ 0 @ iD LL B,DFl 00935ad9-527d-4427-87cb-699a24a5ea4s 1503eaca-4458-4456-a2ec-c35caebf4bd
250  PS_013_JOSM 245.745 194 25 450 1 40 17 97 1807825 0 0 0 0 0 0[DLLB.DF| 009353d9-B27d 4427_B7chb-590a24afeads || 24f9c21b-ed9a-42a7-b21f-8f383bc5e538
™00 | PS_013_JDSM 2591.465 194 25 515 1 4130 17 97 2097125 0 0 0 0 0 O|DLLB.DF| 009353d9-8270-4427-87ch-599a24a8ea48 1436c83b-cecd-4133-b0d7-2bBd43763e75
50 | PS_013_JOSM 320.04 307 25 580 1 43 171535 233% 0 0/ 0 0/ 0 0|DLLBDF| 00935ad9-827d-4427-87cb-699a24al8eadd 8887021b-37 c5-4cab-82c8-Hc4B64850054
400  PS_013_JDSM 365.76 307 25 660 1 45 1[ 1535 2666 0 0/ 0 0 0 0|DLLBDF| 00935ad9-827d-4427-87cb-599a24a8ea48 || 6000404c-1cb0-493b-a439-4c1dabiZedcd
450 PS_013_JDSM 411.48 307 25/ 685 1 5736 11535 28555 0/ 0 0 0 0 0)iDLLB,DF| 00935ad9-827d-4427-87 ch-599a24adeadd 0c8622fa-3c1b-4347-8631-35e5a78bdBad
500 PS_013_JDSM 457.2 30725 755 1 59 171535 3575 0 0 0 00 0DLLBDF| 00935ad9-827d-4427-37cb-69%a24a8ea48 || d344a931-0415-4728-8302-4f52e792e3d1
550 PS_013_JOSM 502.92 320 38 835 1 5745 17 160 34845 0 0 0 0 0 0)iDLLBDF| 00935ad9-827d-4427-67cb-690a24aleadd b7d7b82b-086d-46c1-8862-cThdeSadc19
'BO0  PS_013_JDSM 543.64 320 38 &30 1 5fis 17 180 374% 0 0 0 0 0 0|DLLBDF| 00935ad9-827d-4427-87cb-6959a24a8ea48 cae53030-4cdc-423a-ad3{-f0fd0938 hea
650 PS_013_JDSM 594.36 320 38 945 1 65 17 160 40135 0/ 0 0 0O 0 0)iDLLBDF| 00935ad9-827d-4427-87cb-5909a24a8ea48 090e4886-c708-4e585-a0b9-da3bS8e55d0f
00 PS_013_JDSM 640.08 320 38| 985 1 g5 17 160 42655 0/ 0 0 0 0 0)DLLB,DF| 00935ad9-827d-4427-87cb-690a24aleadd Sef8742b-5875-4502-8132-117f0f35eSbe
"800 PS_013_JDSM 731.52 32038 1140 1 652 17 160 4882 0 0/ 0 0 0 0)iDLLBDF| 00935ad9-827d-4427-87cb-699a24aBeadd || d19de6f6-588d-4d6e-a2bd-c416dccs3B53
800 PS_013_JOSM B822.96 320 38 1250 1 Ii52 17 160 511 0 0 0 0 0 0|DLLBDF| 00935ad9-827d-4427-37cb-599a24adeadd e7324441-T8df-42ee-95b5-c16ca10eciid
"1000 PS_013_JDSM 914.4 320 38 1360 1 a2 17 160 584 0 0 0 O 0 0fiDLLB,DF| 00935ad9-827d-4427-07cb-69%a24a8ca48 || 2837d960-7062-45ab-8aT3-dbBeadedsTo2
"1200 PS_013_JOSM 1097.28| 320 38| 1575 1/ 1056 17 160 688.55 0/ 0 0 0 0 0|iDLLB,DF| 00935ad9-827d-4427-87cb-699a24a0ea48 1718853b-17e5-4510-bbe4-7 c0f5005dcdf
1400 PS_013_JDSM 1280.16| 462 60 1795 1] 14756 =Y 80435 0 0 0 0 0 0)iDLLB,0F| 00935ad9-827d-4427-87 ch-599a24abeadd 1a7ae48d-3963-4d6b-841 {-f2518cdEdEs9
"800 PS_013_JOSM 1463.04 462 60 2025 1 1464 i 23 81265 0 0 0 0 0 0|iDLLB,DF| 008935ad9-827d-4427-87cb-598a24abeadd || 905badch-5c31-48ec-al22-32edbaSfclEh
l 225x200 DN225x20... e 114 n7 13 1

£ |2s0000  [oNsOci0., | @ Miscellaneous % 123 2 1

% |2s00s0 | DN2sOxs.. = ) 123 E) 4

E 250200 | DN25OR0... | 9 Olets 114 123 113 -1 5

§ | ide Advanced Editing Table w= Pipes Seve to Catalog

E :: Valves & Operators

>

[=]

0_- Instruments

Total Part Families:

0

~
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Python Scripted parts

Advantage over block

e Good look and feel

* Simple and productive

-
III! Custom Python Scripts for AutoCAD Plant 3D — Part 1

Custom Python Scripts for AutoCAD Plant 3D — Part 2

Custom Python Scripts for AutoCAD Plant 3D — Part 3

Bolt Type

D &

~ TYPE =4 sTYPE=2 _$
~ mTYPE =3
~ mTYPE = 2
~ mTYPE = 1

Actuator Create Type

Catalogue Standard
Catalogue block

Catalogue Python
Custom Standard

Custom block

Catalogue Standard | Catalogue Block Catalogue Python 3D Block

Yes Yes Yes
Yes Yes
Yes

Yes Yes

~
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matpl:.tlib

pandas

yit = 0"z + pi + €t

i

Python

» Popular object-oriented language
» Easytoread

* Run as it is being compiled

g NumPy

&y SciPy

L2

TensorFlow

O
GO

~ N
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#%# create by Peggy Lin (Peggyv.linfaecom.com/Peggy.lin.sydEgmail.com) @24.0;.20;q
##% tested in Plant 3D 2013

from aga.math import *

from varmain.primitiv import *
from varmain.var basic
from varmain.custom import

@activate (Group="Valvebody", TooltipShort="GATE Valve", TooltipLong="GATE Valve", LengthUnit="mm", FirstPortEndtypes="FL", Ports=2)
@group ("MainDimensions")

Bparam (VLL=LENGTH, TooltipShort="Length of Valwve", TooltipLong="Length of Valwe")

@param (FLTHE=LENGTH, TooltipShort="Thicknsss of the walve flangs", TooltipLong="Thickness of the wvalve flangs")

Bparam (FLD=LENGTH, TooltipShort="0D of Valwve Flange", TooltipLong="0D of Valwve Flangs")

@param (OD=LENGTH, TooltipShort="CD ~f nins". TonltinTono="0D of Bins™)

Bparam (VLH=LENGTH, TooltipShort="H: ob4=B0X (s, L=0D%1.2, W=FLTHE, H=VLL/3.0%1.2).translate((0,0,VLHL+FLTHE/Z.0+FLgap))
Bparam (VLHI=LENGTH, TooltipShort="| okl.uniteWith (ok4)
obd.erase ()
def PS5 004 WGAT (s, VLL=100, FLTHE=! ob4=CYLINDER (s, R=VLL/&.0%1.2, H=FLTHE, 0=0.0).translate((0,0D*1.2/2.0,VLH1+FLgap))
adH=20.0 obl.uniteWith (ob4)
FLgap=3.0 okd.erase ()
ob4=CYLINDER (2, R=VLL/€.0%1.2, H=FLTHEK, 0=0.0).translate((0,-0D*1.2/2.0,VLH1+FLgap))
obl=CYLINDER (s, R=0D/2.0, H=VL] cbl.uniteWith (ob4)

obkd.erase ()
ob2=CYLINDER (s, R=FLD/2.0, H=FI]

obl.uniteWith (ok2) . ]
okhZ.erase() if QD > WVLL:

ob4=CYLINDER (s, R=VLL/&6.0, H=VLH, C=0.0)
ob2=CYLINDER (s, R=FLD/2.0, H=F else:
obl.uniteWith (ob2) ob4=CYLINDER (s, E=0D/6.0, H=VLH, ©=0.0)
ob2.erase () obl.uniteWith (ob4)
obd.erase ()

ob2=TCRUS (s, R1=CD/2.0, R2=VLL,

obl.uniteWith (ok2) ob5=CYLINDER (s, R=0D*0.45, H=VLL, 0=0.0).rotateZ(-90).rotate¥ (90) .translate((-VLL/2.0,0,0))

obZ.erase () okl .subtractFrom(oks)
obS.erase ()
ob2=CYLINDER (s, R=CD/2.0, H=VL
obl.uniteWith (ok2) z.setPoint ( (-VLL/2.0,0,0), (-1,0,0})
ob2.erase() s.setPoint { (VLL/2.0,0,0), (1,0,0))
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g._

¢ SubstitutionPalettes.xml

-
II ! Plant 3D Orthographic Demystified

Valve Alignment

N

PIDTo3dClassMapping.xml

Plant 3D
Catalogues

Spec

DefaultConnectorsConfig.xml
ProjectSetupSpecUpdateSettings.xml

Iso Symbol Type

<IsoSkeyMap xmlns:xsi="http://vami.w3.0rg/2001/XML5che

<!-- Begin: Fittings -->

<SkeyMap
<SkeyMap
<SkeyMap
<SkeyMap
<SkeyMap
<SkeyMap
<SkeyMap
<SkeyMap

SKEY=
SKEY=
SKEY=
SKEY=
SKEY=
SKEY=
SKEY=
SKEY=

"EL??" AcadBlock="Elbow"/>

"EB??" AcadBlock="Elbow"/>

"ER??" AcadBlock="ElbowReducing"/>
"PB??" AcadBlock="Bend"/>

"BE??" AcadBlock="Bend"/>

"PB" AcadBlock="Bend"/:>

"BE" AcadBlock="Bend"/:>

"MI??" AcadBlock="BendMitre"/>

BoltSizeMappings.xml
IsoSkeyAcadBlockMap.xml
IsoSymbolStyles.dwg
Plant3dIsoSymbols.dwg
IsoConfig.xml

Iso.dwt

~re
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» Sets out the information required by the employer, enabling suppliers to produce a BIM execution plan or

Employer Information Requirement

Digital Engineering execution plan;

Defines what the employer wants to get out of the project information model at each stage.
0 Who is sharing the information? — outline responsibility matrix
0 What Information is needed — Detailed Information Requirements
o0 When information is needed by? Project milestones

o0 Why the information is needed? Defined information purpose

~
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Satisfy Asset Information
Requirement

* Add custom properties to

object class
* Have a coding system
* Add to catalogue

* Add to project

Custom Properties

Llass seftings: Fipe Hun Component
Symbol

No preview available

Properties

Property Display Defautt Property oy Visible in ~ | Add..

Property Name Description  MName Value Type Acquistion - Read Only Area View  Object View E
“Warranty Expiry Wararty ... String None ] 1 Sl
“WBS_Levell WHS Leve... | LSCT String None O ] | Remove
“WBS_LevelZ WES Leve... | STOD11 String MNone O ]
“WBS_Leveld WBS Leve... | Acquisi... !v String Drawing.... ]
“WBS_Leveld WBS Leve... | M String Mone D
“WBS_Level5 WES Leve... | TH String MNone [l
“WBS_Level7 WBS Leve... String None |
“Weight Weight String MNone [l
“WeightUnit Weight Uit String None [
BOF Bottom of ... String MNone
BOP Meter BOP Meter String None O
COP Meter COP Meter String MNone O
COP_meter COP_meter String None ]
Effective_... Number None O

Fuid | Fluid e | List None | v

~



21/11/2019

Properties

Item  DWF - Generic Properties DWF -Pipe  Timeliner Material

Item AutoCad Entity Handle

TimeLiner Material

Property

Entity Transparency
Material

Class

PrnPGuid

Long Description
Flant Material
Schedule

Size

Status

End Type

Spec

Service

Line Mumber

Length

Walue

BylLayer

BylLayer
Fipe

21087 5c-62df-450a-8d 48-=f 272 1f 11921

FIFE, SCH 105, BE
55

10

100

Mew

FL

B4

0s
100-D5-B4-7747
550

Nwc out data output

Property
BOP

BOP Meter
COG X
COGY
CoGZ
COP Meter

ContentlsoSymba ..

CutLength
EndType
EngagementLen...
temCode

Length
LengthUnit
LineMNumberTag
LinearWeight Linit
MatchingPipeCd
Material

MNominal Diameter

P&ID DrawingNu...
Part FamilyLongD..

Part SizeLongDesc
Position X
Position
Position Z
Schedule
Service
Shop_Field
ShortDescription
Site 1D

Size

Spec

Status

TOP

Top Meter
UseFixedLength
WBS Level 1
WBS Level 2
WBS Level 3
WBS Level 4
WBS Level 5
WBS Level 6
WBS Level 7
Weight

Weight Unit

Value

25118.487

25118

247322750

-2135.774

25202.625

25202625
TYPE=PIPE.SKEY=PIPE
6000.000

mm

150-5L-B4-216
KG/M

168.275

S5

150.000

P4024-2

PIPE, 5CH 105, BE
DMN150, PIPE, SCH 105, BE
247666.828
853.291

SHOP

Pipe. Seamless
STOONM

150

B4

New
25286.763
25.287

False

LSCT

STOO0NM

4024

M

0004235
0.000
KiE

e Dwf data output

~r\



21/11/2019

Present model with custom data

Export model as 3D dwf

Y

Inventor and Dwf file Axis AutoCAD and Revit Axis
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Present model with custom data (cont.)

6 500 100.000 F—————--————-

30° Exported as 3d dwf

0,0
Project Coordinate

0,0
World Coordinate

345 520.000
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Units and Transform X
Model Units [s
Units Feet ~
Crigin
Origin (m}):
-2.423 [-22m [0.110 |

[reflected transform

Rotation
[ 0.000 = about

0 lo [1 a |
Scale

1 [1 i |

Cancel

3D Rotation Question

Units and Transfarm X

Model Units
Units Feet N

Origin

Crigin (m):

| -2.429 | |-2270
[Jreflected transform

&=
=
=
=

Rotation
! 90000 " p about

[1 0

Scale

[1

Y Ea)
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Euler's rotation theorem

In three-dimensional space, any displacement of a rigid body such that a point on the rigid body remains fixed, is

equivalent to a single rotation about some axis that runs through the fixed point.

It also means that the composition of two rotations is also a rotation.

AN
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Rotation order matters

Y
Y
Z X Z
Z
Y X

J
v
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1 0 0
R.(0)= |0 cosf —sinf

0 sinf cosf

Rotation matrix on X axis

Formula

cosf? 0 sinf
R,(8) = 0 1 0

—sinf 0 cosé

Rotation matrix on Y axis

cosfl —sinf
R.(0) = | sin@ cos?d
0 0

Rotation matrix on Z axis

0
0
1

Are
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Final Rotation Matrix

1. Rotate around X axis 90°;

2. Rotate around Z axis 82.163°

1 0 0 cosfl —sinfé 0
R.(6)= |0 cosf —siné R.(6) sinfl cosf 0
0 sinf cosf 0 0 1
1.0000 | 0.0000 | 0.0000 0.1364 | -0.9907 | 0.0000 m00 mo1 mo2
0.0000 | 0.0000 | -1.0000 0.9907 | 0.1364 | 0.0000 m10 mi1 m12
0.0000 | 1.0000 | 0.0000 0.0000 | 0.0000 | 1.0000 m20 m21 m22

angle = acos(( m00 + m11 + m22 - 1)/2) =115.58°

X = (M21 - m12)/((m21 - m12)2+(m02 - m20)2+(m10 - m01)2)=0.629938
y = (M02 - m20)/N((m21 - m12)2+(m02 - m20)+(m10 - m01)2)=-0.54917
z = (M10 - m01)/~((Mm21 - m12)2+(m02 - m20)2+(m10 - m01)2)=0.549171

yFal
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se_Model.dwg -Base_Model.dwg
se_Model.dwg -Base_Model.dwg B
e, - -Base

. Mode Units and Transform 5

A z Model Units
: Model Uinits
e Mode i : Site_M | !Miﬂme ters
odel.dw| Units [}g |Feet w -Topo_5i
e_Model, RUCTURE N
po_surw) Crrigin -Scan.n Origin
RES.d SEAnIW origin (m):
L Origin . -Scan.n
e = e | 30s600.000 | |s237500.000 | |0.000
ponwd || 306600.000 | | 6237500.000 | | 0.000000000000 -Scan.n
pn.nwd -Scan.n [[IReflected transform
< [ Reflected transform ~ PE_3DD
WIP_ Rotation
Rotation %
- -Services
o ® about
ool 15505

82.160 ® about

| 0.629838 | los4s171 | [0.548171

B{15/22.8)I TREADWELL GRATING
hlg
r
hlg
r

6(22.8)1 TREADWELL GRATING

A -7
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‘[“_—] STATUS
8 pR

—4 zonE 00
-4 zonE 01
- ZONE 02
- zoNE 03
4 zoNE 04
- zonE 05
- zonE 05
-3} ZONE 07
-4 zoNE 02
-4 ZONE 03
~M4 zonE 10
~" ZONE 11

Search with properties

& JModeibyZone 4] Plant 3D Model check

----- W Effective Length

-“ Tagged Line Mumber

| LM Tagged with D

i Plant 3D Object to be Tagged

2wss
A WBS Level 1
MM WES Level 3
A WBS Level 4
- WBS Level 5
Ml WS Level 6
M WES Level 2
M WBS Level 7

4] WORKLOTS BY SEARCH

- M WORKLOT 1

----- W workLOT 2

ﬂ WORKLOT 3
M4 WORKLOT 4

----- M WORKLOT 5

A
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Search with properties

Search in: -
Categaory Property Condition Value ey
| Standard v
- DWF - Pipe WES Level 6 Defined
=ST0011-PR-11-ME-EQUIPMENT 3DDWF.d A + DWF - Blind Flange WES Level 6 Defined
a + DWF - Coupling WES Level 6 Defined
a + DWF - Elbow WES Level & Defined
@ + DWF - Flange WES Level & Defined
| +DWF - Olet WBS Level 6 Defined
la + DVWF - Pipe Bend WEBS Level & Defined
-
% +DWF - Reducer WES Level & Defined
% +DWF -Tee W8S Level 6 Defined
a +DWF - Valve WES Level & Defined
a +DWF - Cap WES Level & Defined
a + DWF - Centrifuge WES Level 6 Defined
a +DWF - Conveyars WES Level 6 Defined
a + DWF - Furnace WES Level 6 Defined
a + DWF - Inline Instrument WEBS Level 6 Defined
a + DWF - Instrument WES Level & Defined
El +DWF -Lateral WES Level 6 Defined
a + DWF - Misc Equipment WES Level & Defined
a + DWF - Mixing Equipment WES Level 6 Defined
% + DWF - Pump WEBS Level & Defined ]
E
a [ Match Character Widths
Eil [ Match Diacritics
Ia [ Match Case
[ Prune Below Result
@l ¥ Search: !Default o |
| FndFirst | | FindMext | | FindAl | mport.. || Export.. |

A0
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Clash Detection

Clash Detective

# 01.New Structure vs. Existing Structure /A

Last Run: Saturday, 3 August 2019 3:57:16 PM
Clashes - Total: 30 (Open: 13 Closed: 17}

Name Status  Clashes [new  [Acive | [Reviewed [ Approved  Resolved
/& 01.New Structure vs. Existing Structure old 30 0 o 13 1 16
& 02 Mew Structure vs, Existing Pipeworks old 0 0 0 0 0 0
/& 03.New Streuture vs. Existing Utilities (Electrial, Cabletray and other Services) old ] 0 o 0 0 o
/A D4.New Structure vs. Existing Equipment old 0 ] o 0 ] o
& 05.Mew Pipeworks vs, Existing Structure Qold 37 0 o 0 10 27
/A D6.New Pipeworks vs, Existing Pipeworks old 154 ] o U] 2 152
/A 07.New Pipeworks vs, Existing Cabletray old 53 U] o 0 1 s2
/B 08.New Pipeworks vs, Existing Equipment old 2 0 o ] 0 2
/i 09.New Cabletray vs, Existing Structure old ] 0 o ] 0 o
/A 10.New Cabletray vs, Existing Pipeworks old 0 0 o 0 0 o L\,
ANEERY) hist Evisti hist A a a a a a a
IE.Add TestJ [ Reset All | Compact All ‘ Delete All | I@Updatu\l\ I
Rules | Select | Results | Repart ‘
- Selection A - Selection B
Sets Sets v
©¢F PIPE-SERVICES ~ P PIPE-SERVICES ~
@5 Model by Status & Model by Status
D¢ Model by Discipline & Model by Discipline
(&9 MODEL BY STAGE & MODEL BY STAGE
965 Model Elements 126 Model Elements
&P Demolished & Demolished
& Existing - Current State & Existing - Current State
B¢ Proposed Design & Proposed Design
W Revit-Sheet Cladding 85 Remaining
#7 Incompiled Model Items “Services - Existing to be remained
W Drainage - New (C3D) % Cabletray - Existing to be remained
b 5tructural - NEW] I |Concrete Structure - Existing to be remained|
Bk DTDTNG - Maw (DTN i LMoo Lo SHoo o be oo g s
(o] (2] (5]
- Settings
Tpe: | Hard v: Tolerance: |0.001m
Link: | Mone v | Stepsed: 0.1 L
[[] Compaosite Object Clashing

™
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Construction Simulation

Autodesk Navisworks Manage

-*\\I ‘

‘\‘|

-

LI

Trapelo Logistics Plan. nwd

I | Machzoi | Apl 2010 | May 2010
iy fmie |m| 2 ] i e 7 o I Lo wis | W6 wiz | wie | wis | wm | wa

| = ISTRUCTURAL FRAM... /™ 3192010 8:00:00 &M  4]1/2010 1/28]2010 8:00 [ |

| = ISTRUCTLRAL FRAM... —™ 4/2020108:00:0040  4/6Z010S:00:00PM  2/11/20108:00, b - | |
0= 3 5TAIRS =7 ATZDI0S0000 AN 4/7f2010 S00:00FM  2/16/2010 8:00 - |
[ = ROOF LEVEL = w s ot | —
| B ROOF SABPHASE 1 =L a P 4{26{2010 8:00 = || | |
|| ROCFSLABPHASEZ 'L 4132010 8.00:00 &M 4/15/2010 5:00:00 PM  4/2/2010 8:00 - _— |
0= ROOFSLABPMASED "L 4/16/2010800:00 AM  4]20/2D10 5:00:00 PM  S/4{20108:00:0 == | = |

| M ROOF SLAB PHASE 4 =L 421/2010 8:00:00 AM  4/23(2010 5:00:00PM  5/7/20108:00<C = =

. = ROOF SLABPHASES =L 4/26/2010 800:00 AM  4/Z8/2010 S:00:00 PM  5{12/2010 8:00 | — . =

= = sl [ [

™A
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Other use of Data

™
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Model and Data quality

* Make sure spec is reviewed and approved before use
» Have rules about pipe group before start P&ID
» Make sure all pipe is connected and with correct pipe number

» Object tagging match with the project standard

-~
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Questions?
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