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Introduction

1 Introduction

3D Sy mbol &ablssicigtomers to graphically author their symbols for plant
design software like Intergraph® SmartPlant® 3D without programming knowledge. 3 D

Sy mb oil @drslesigned to meet customer needs in symbol development activities
including an interactive graphical design environment, import functionality from
sources like Microstation DGN files and export to a variety of data formats (e.g. Visual

Basic projects and Excel bulk load sheets for Intergraph SmartPlant 3D). 3D Sy mb o |
D e i g 13 Baged on an open, scalable architecture. Symbol data and symbol variants

are stored in Excel files and can be edited with Microsoft® Office or external automa-

tion software.

1.1 General conventions

This document contains many visual cues to help you understand the meaning of certain
words or phrases. The use of different fonts for different types of information allows
you to scan the document for key concepts or commands. Symbols help abbreviate and
identify commonly used words, phrases, or groups of related information

Typefaces

ltalic Indicates a system response, which is an explanation of what
the software is doing. For example,

The text is placed in the viewing plane.

Bol d Indicates a command name, parameter name, or dialog box
title. Command paths are shown using an arrow between
command names. For example,

Choose Fi | e  Yto lGu aenew file.

Sans serif Indicates a system prompt or message, which requires an ac-
tion be taken by the user. For example,

Select first segment of alignment
. 1 O Al OUDPA Indicates an actual file or directory name. For example,
The ASCII report is stored inthe | AUT O Ofil©D O
"I 1T A OUDPAXO Indicates what you literally type in. For example,

Keyini OE GET AtofloAditlkie ASCII file.
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Symbols

This document uses the following symbols to identify special information:

=/ Note — important supplemental information.
¥ Map or path — shows you how to get to a specific command or form.

@ More information — indicates there is additional or related information.



Installation

2 Installation
2.1 Setup

Requirements:
* Supported operating systems:

*  Microsoft Windows XP

* Microsoft Windows Server 2003
* Microsoft Windows Vista

*  Microsoft Windows 7

*  Microsoft Office XP, 2003, 2007 or 2010
*  Microsoft NET Framework 3.5

Optional:
= Intergraph SmartPlant 3D

Administrator rights are required on each computer to install CAXperts 3 D Sy meb-o | D
S | g.fRauras” is not supported.

Uninstall

To uninstall the software, select Co n't r o Ilfromptha d1agt henu. Then on

1 Windows 7: in large or small icon view, click Pr o gr a ms a.fdoufeeat ur

using category view,under Pr o g rddid®ni nst al l. a program
1 Windows Vista: in classic view, double-click Pr 0 g r a ms a.inttontiok at ur
panel home view,under Pr o g r,disdkini nst al l. a program

1 Windows XP/2000: (Double) clickthe Add or removwe. progr ams

Select the program you want to remove, and click Uninstall/Remove. Alternatively,
right-click the program and selectUn i nst al |

Setup command line (for administrators)

The following command line options are supported by the installer:

IS

Allow an install/uninstall to be run in silent mode. As a result, no screens or dialogs will
be shown.
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For example:

"C:\output\setup.exe" "/S"

/U:<<XML config file>>

2.2

This command line option must be used when calling the uninstall program from the
command line. This command also has an optional XML file that can be passed contain-
ing session variable values. For example:

Yy #8¥0 O C RAEIT A @0 O AGOAEG OOAT IvivAadwi ¢ &AL A QO O ABGAD
TETt @1y

Licence

Once the setup has been completed and the program is started, a licence key will be re-
quested as shown below.

Current demain name:  CAXPERTS01

Path to licence files:

C:\Program Files (B6)\CAXperts'Licensing),

I [y Reload ] I |1 Select path ]

Products Licence properties

# 7 SoftwareProduct K Error Licence file 'C:\Program Files (x86)\ CAXperts\Licensing! SoftwareProduct.lic' does not ex

o Warning! Mot all products are licensed. Demo mode ] [

CAXperts will need your C u r r eormia na m e issue a licence file (.lic).

Please place this licence file into the folder where P a t hl i tcodinl gegsts to, then
pressRe |l oad

You can also set the P a t h i tcodi nl eceesdifferent folder (e.g. a shared folder on a
file server) using S e | mad.th

= | Note: Without a valid licence file the software will run in demo mode.
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3D SymbolDesigner

3D Sy mbol B ealEgh-lgval 8ymbol definition modeller. Graphical primitives
may be parameterised; dimensions, position and rotation in space can be defined by
formulas. 3 D Sy mb o | iD@ss-dergitive so be careful when typing names and
formulas. All symbol data are stored in XML-structures which may also be exported.

Users may also define several variants of a symbol which can be stored in an Excel file
together with the symbol geometry.

We recommend the user to read the tank-with-nozzles tutorial first even if he or she in-
tends to build symbols for other disciplines.

Note — attributes and their interfaces are stored in Config.xls in the data subdirectory
ofyour3 D Sy mb o | ibsallationg Ad&parameters that are not already included
attheend ofthe At b ittab sfConfigxls .3 D Sy mb o | vidleckeckthe e r
parameter mapping (last line in the table of variants) against these attributes and will
mark all spelling errors and missing attributes with red background.

Sample 3D Sy mb o | @ogedsican beefaund in the Samples sub-folder of your
3D Sy mb ol doogrami fodder. & liese projects are included:

Project Di scipline LevRemar ks

Angle Piping (spec) ***  Includes manually created bulkload sheet examples

Compensator Piping (spec) ***%*  No bulkload sheets available

CustomInstrument Piping (custom instru- ** Sample bulkload sheets will be created by 3D SymbolDesigner (custom
ments) instrument tutorial)

GateValveHandWheel Piping (spec) ***  Contains two projects, sample bulkload sheets included

Tank Equipment & Sample bulkload sheets will be created by 3D SymbolDesigner (basic

tutorial)
Tee Piping (spec) ***  Includes manually created bulkload sheet examples and a Symbollcon

Basic tutorial: tank witlhozzles

This tutorial explains how to build and bulkload a storage tank symbol for Smar t Pl an't
3D

1. Find out which parameter names you need to parameterise the symbol in
Smar t PI. 8tandard idriks may be foundonthe Cust o ml ntabeof f aces
# &0 Ol COAI
&EA@3T AOOOnc &4 OOAT T g'$AIOA NS ADA ARHANACE DI Al You @illO
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find these names also on the Attributestabof 3 D Sy mb o | Drenfigklsg nner 0 s
A

{ vesdel by } @
| N

VessellL ISupportP

<> < >
SupportTh SupportlL

A

A 4

P

2.0pen3 D Symbol Designer
3. Open a new symbol project (LI in the F i ine@u)

4. We need five parameters: parVesselLength, parVesselDiameter, parSupportLength,
parSupportHeight, parSupportThickness. First of all you must select the Parameters
item in the menu tree. Then press the P a r a misuttore (/<) five times. This adds
five new parameter items to the project tree:

Project
~ | .| Value
4 [ Project
5 Settings
4 & Symbol
4 b Geometry
- W[l DatumPeintl ReferenceGeometry
4 5] Parameters
J Parameterl 0.000 m
J Parameter2 0.000 m
J= Parameter3 0.000 m
J= Pararmeterd 0.000 m
- iParameters ¢ 0,000 m

5. Rename the parameters: click on Parameter] in the menu tree (press F2 if necessary),
and enter DA @® OA T , ARepodtihis for Parameter2 to ParameterS with
DABOOAI $ E AicAOAOD

Project
a |, |[Value
4 [ Project
5 Settings
4 4] symbol
4 |y Geometry
- Wl DatumPointl ReferenceGeometry
4 [EiParameters
JF= parSupportHeight 0.000 m
J= parSupportLength 0.000 m
J= parSupportThickness 0.000 m
J= parVesselDiameter 0.000 m
J- parVessellength 0.000 m

6. The table of variants should now look like:

Marme DaturmPointl parsupportHeight  parSupportlength  parSupportThickness  parVesselDiameter  parVessellength
SmartPlant 30 DP:DaturmPointl [Parameterl Parameter2 Parameter3 Parameterd Parameterd

10
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Now enter the default values for the parameters into the table:

Name DatumPointl parSupportHeight parSupportlength parSupportThickness parVesselDiameter parVesselLength
Default P 016 m 18m 04m 22m 45m
SmartPlant 3D DP:DatumPoint] Parameterl Parameter2 Parameter3. Parameterd ParameterS.

7. Rename the “Default” variant and rename the SmartPlant 3D parameter mappings:
select the Parameterl cell and click the right mouse button. In the context menu
selecttheSet Smar t Pl a nGhoosd tBe right attribute tn thd liet box,
checktheOc c ur r e n ¢ end prdsstthe A o pbutyen (add OA: in front of
the parameter name, if the parameter is an occurrence attribute, i.e. an attribute
which may be modified at runtime in SmartPlant 3D). Repeat this for Parameter2 to

Parameter5. 3D SymbolDesigner checks the spelling.

Occurrence attribute [] Select interface first [ Add parameter definition ]
Attribute: Interface:
SupportHeight] »  DUAEquipmentSuppertHeigh - [ Apply ] [ Cancel ]

Prirnary unit: mm

parsuppertHeight  parsuppertlength  parsuppertThickness  parVesselDiameter  parVessellength
016 m 1&m 04m 45m 2.2m

1 Parameter2 Parameter3 Parameterd Parameters

8. The parameters now are valid and the background colour turned to green:

| variants

Name DatumPointl  parSupportHeight parsupportLength parSupportThickness parVesseDiameter parvessellength
(Testranis 016 m 18m 04m 45m 22m
SmartPlant 30 DPDstumPeintl QAL ght O ngtn OALU hickness O Diameter O ength

9. Select the Project.Symbol.Parameters node and click twiceonthe Ad @i pi ng por t
( bol t e doolpari@ms(#Pytoadd two pipe ports and twiceonthe Add pi pi ng
conn ebnttt)n((e':ﬂ) to add two nozzles.

10.Click twiceonthe Sp h e r i ¢ a Ibutt@ @), meervt the Cy | i budoa (%)
and twice on the B 0 button (%) to add the primitives for the tank geometry. The

11
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symbol tree should now look like:

Project
- .|‘u’a|ue
4 [EriProject
A Settings
4 |&] symbol
4 b Geometry
" || i Boxl SimplePhysical
" || i Box2 SimplePhysical
> | Cylinderl SimplePhysical
> W [l DatumPointl ReferenceGeometry
> | °|:|] PipingCennectorl SimplePhysical
& °|:|] PipingCennector2 SimplePhysical
i ‘ SphericalSegmentl SimplePhysical
i ‘ SphericalSegment2 SimplePhysical
4 5] Parameters

J= parSuppertHeight 0.160 m

J= parSupportLength 1,800 m

J= parSupportThickness 0400 m

J= parVesselDiameter 4.500 m

J= parVessellength 2200 m
> 3 PipingPortl 1
> [l PipingPort2 2

11.Uncheck (i.e. hide) all primitives except Cylinder] and expand the Cylinderl node in
the menu tree:

Project
- .|‘u‘a|ue
4 [iProject
5 Settings
4 |&] symbol
4 b Geometry
> T i@ Boxd SimplePhysical
T i@ BoxZ SimplePhysical
4 7@ Cylinderl SimplePhysical
4 M Gecmetry
* 43 Rotation
* ¢ Translation
/1 Visible True
» L1l DatumPointl ReferenceGeometry
4 e|:|] PipingCennecterl SimplePhysical

b °|:|] PipingConnector2

[T @ SphericalSegmentl

b ‘ SphericalSegment2
4 =] Parameters

SimplePhysical
SimplePhysical
SimplePhysical

J= parSupportHeight 0.160 m
J= parSupportLength 1.800 m
J= parSupportThickness 0.400 m
J= parVesselDiameter 4,500 m
J= parVessellength 2.200 m
[l PipingPortl 1
> i3 PipingPort2 2

12.EnterDAB® OAT , AntcGtkeEormula for the cylinder’s length (L1)
13.EnterDABG® OAT $ E AtRIDIA O

12
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14.Zoom out/in (/%) until you see the full cylinder in the view:

Project Optionz Licence
£
oaoeonr g
22CoPr | 5 show propertes
QEadas B te
oviea Cipbowa | roperts

Tenk x

3 Project
& Settings

4] Symbol

0 Rowation
@ Translation
vizble
i DatumPointt
“L{ PipingConnectorl
L PipingConnector?
@ Sphencalsegmentt
hercalSegment2

Velue

ReferenceGeometry
SimplePhysical

SimplePhysical

’

b 1“4
== | 5
1 >

'\Iﬂ/

. arameters
parSupportHeght 0160m
fe parSupportiength
fe parSupponThickness
fe parvesseiDiameter
fe parvesselLength
5 PipingPertl
5 PipingPor2
Nerme DatumPointl  parSupportHeight parSupportiength parSupponThickness pariesseiDismeter
1 06 m 18m 04m 22m
SmatPlant 30 o
4] symbol
Ready

15.Check SphericalSegment] and enter s 7 d&z  Ards(: dmto the formula of Rotation.Z:

The semisphere is now visible on the left side of the cylinder:

o

Project | fo: | Miew  Optioms  Licence

$
oeoaoa g
" 22CoPr | 5 show propertes
BRALDE [ O] | @
oviea cipbowa | roperts
Taik

5 Project
& Settings
T Background
W Camers
| Description

4 ¥ @ Cyindent
+ W Geometn
fo1
fu
0 Retation
b Translation
Visble
Z DatumPointl
{ PipingCennectorl
% PipingConnector?

B Geometry

4 O Rotation
fox
Sy

I 34
b Translation
Visible

Project

Nerme DatumPointl  parSupportHeight parSupportiength parSupponThickness pariesseiDiameter
1 016 m 18m 04m 22m

SmartPlant 30

Velue N
SimplePysical
SimplePhysical

SimplePhyzical

2200m
4500m

True
ReferenceGeometry
SimplePhysical
Simplephyzical
SimplePhysical

’

2l
PrpingPortl o
1"9‘ ]\_/]

4 symbol

Ready

'\Iﬂ/

13
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16.EnterDAB® OA | $ E Atdd@eAraetry. Dl andDABOOAT $EAI A O Y 1y
Geometry.R1:

4 B Project

0o
20"

3%00°
2200m
0550 m
True
SimplePhysics!
0160 m
1500 m
,,,,, t
N ?
N Pel
S
Name DatumPoint]  parsupportHeight parSupponiength parSupportThickness parveszeDismet pacieszellength PipingPorn e
1 016m 18m 04m m asm 1 I,\f'/
SmartPlant 30 ipo N %
4 symbol
Resdy

—

17.Switch to wireframe mode ( @00 ) and tick the SphericalSegment2 node, enter
PAB®OOAIT $ E Amtd@eArgetry.DI,DPABOOAT $ EAI Aitxd GeometripR 1

andDAB®OOAIT , ArtoCToasslation. X of SphericalSegment?2:

I

e

SimplePhysical
SimplePhysical
sical

parSupportThickness parVesselDiemeter parVessellength PipingPortl

04m 22m 45m 1
gth OATIUAVesselD Diameter OAIIUAVessell ength PP-PipingPortl

DatumPeintl  parSupportHeight parSupportLength
TestTanh 1 016m 18m
SmartPlant_3D DP:DatumPointl ght OAIU;

L
=

<L
] Symbol |

Ready

18.Tick the Box1 and Box2 nodes and enter D A200D D1 004 E EnfofGledhotdy. L1
and D AVOD DT 00, ikd @Orketry.L3 of both boxes. The supports should reach
into the tank, so the formula for Geometry.L2 of both boxes is DA GO OAT $ EAT AOAO

1 PADOBDDPI OO(AECEOD

14
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19.The formula for Translation.Z of both boxesis- & P ACOAOOAI $EAI AOAO Y =
DADODPDPI OO( AECEO Y

20.Enter b A A®© OA1 , AntoCI@amslation. X of Box2 to translate the box

21.Rotate Box2 by entering s 7 dz AnfoGts Rotation.Z

22.Tick PipingConnectorl and PipingConnector2. Rotate PipingConnectorl by entering
tsn dz AnfoGts Rotation.Z

23.Enter - DADA OOAIT $ E A if AntATeansilation. X of PipingConnectorl

24 EnterDAOBGABAT , Al @AB®OIOAT $ EAI Aitnd Tranylatipn. X of
PipingConnector2

25Set Geometry.L1 of PipingConnectorl and PipingConnector2 to DA B®O OAT $ EAT AOAO
Y f

26.The modelling of the tank symbol is now finished:

P,

PVvVe R OBERLS LNl Sl =<-&
,,,,,,,,, w AddFORlocp
w: QOO @OW® 33 D " HUBFTL® O
Points and Unes | Cantrol i

Bodies Parts and Connectors

&

Y4

27.Press the toolbar button (%) to export the symbol to SmartPlant 3D.

28.Select the parent node of the new symbol in the catalogue tree view on the first tab
(if you see only a node named “Catalogue”, double click it to open the tree). Press
the A d dutton:

- Horizontal Vessels
Horizontal Drum with Saddle
Complex Horizontal Cylindrical Vessel
Simple Horizantal Cylindrical Vessel
Storage Tank
Mew Mode

+ Heat Exchangers

15
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16

29.Select the new node and enter the name intheCat al o0 g eolemniand d e
description of the new symbol class in the K € yolumn (e.g. Horizontal Tank):

¥. SmartPlant 3D Wizard

Symbol | guid |
Symbol type and catalogue position
Catalogue node I Key ~ Add
=) jf Catalogue CatalogRoot
@ Cable RefDataCableRoot
l_{l Cableway RefDataCablewayRoot
- Conduit RefDataConduitRoot
‘E - Duct RefDataDuctRoot
=@ Equipment RefDataEquipmentRoot
! Architectural Architectural Equipment Asm
G- Electrical Electrical Equipment Asm
& HYAC HYAC Equipment &sm
# Mechanical Mechanical Equipment Asm
=] Process Process Equipment Asm
#-  Heat Exchangers Heat Exchangers Asm
=+ Horizontal Yessels Horizontal Yessels Asm
Complex Horizontal Cylindrical Ves... ComplexHorCylvesselasm
- Horizontal Drum with Saddle HorizontalDrumasm
% HorizontalTank
Simple Horizontal Cylindrical Vessel E24SAsm
Storage Tank StorageTankasm
[+ Vertical Vessels Vertical Yessels Asm
- Safety Safety Showers Asm
P Vehicles & Miscellaneous Design Aides Asm
& @ Equipment Components RefDataEquipment ComponentsRoat
: Interfaces RefDatalnterfacesRoot
- MNamingRules RefDataMamingRulesRoot L
@ - Piping RefDataPipingRoot
; PipingManufacturing RefDataPipingManufacturingRoot
& Space RefDataSpaceRoot 3
[ Start ] [ Cancel ]
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30.Keep this item selected and click on the B u i tdb:d

Project settings

| MName: TestTankl i

Author: CAXperts

Company: cpyperts GmbH

Comments:
Copyright: oy right© 2000 CAXperts GrnbH
Version: 01.00.00.00
Export details Errer logging
@ Faces () Edges () Points ) Logto symbol share @ Logto TEMP

Project target folder

__:/ C:\Users\ dd. CAXPERTSO1 Desktop\ New folder (3)

Compiler settings
@ Visual Basic 6 Visual Basic 2005
[] Try to make DLL binary compatible to the *_ref.dll in the target folder
Include advanced debugging code
gging
[ Compile project
pile proj

[C] Delete Visual Basic files after compiler run

Cancel

31.SelectFa csentheEx por t frahe.t ai | s
32.Click Br o w steesdect a target folder for the Visual Basic Project and the bulkload

sheet.
33.Uncheck all itemsonthe Co mp i | erframee t t i Nng s
34.When Visual Basic 6 is installed on your machine: Tick Comp i | e. proj ect

35.Click onthe St abuttbn. 3 5y mb o | D ewdl crguta tkeVisual Basic project,
its class files and the bulkload file in the target folder. Then it will start Visual Basic
(if available) and compile and register the symbol DLL.

36.Press OKtoclosetheSmar t Pl ant 3D .Wiwxo may cloaeitha d o w
CAXperts3 D Sy mb ol fdoogram. gner

37.1f Visual Basic was not available: Please compile the resulting Visual Basic project
on a machine where Visual Basic is installed and register the DLL on the target
system.

17
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38.Save and bulkload the Excel file using the append mode of the B u | Kk ltoel a d
vided with SmartPlant 3D:

Ezxcel files:
C:\Bulkload\T ankSymboltTestT ank1%\HorizontalT ank. xls Add.. | Reset

Delete I ‘QloLJ

- Reference data to bulkload ‘ Load I

Excel codelist files:

Add.

Delete
i~ Bulkload mode

(" Bulkload to a new catalog

(¢ Append to existing catalog

" Add, modify, or delete records in existing catalog

" Delete and replace records in existing catalog

[ Create flavors
i~ Catalog information

Database Type

] MSSEL ;]

Database server name: Database name:
] sp3d7 l] [I smaning_Catalog _v_]

— Schema |nformation-
Catalog schema server : Catalog schema database :

] pad? [lsmaning_Catalog_SCHEMA EI

Log file:
IC:\B ulkload\T ankSymbolsTestT ank14smaning_Cataloag.log _]

Symbol and custom program file location:
[C:\BulkloadhT ankSymbol\ T estT ank1

Bulkload : 9/3/2009 12:54 PM

18
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3.2

39.After the bulkload the new symbol is available in the catalogue of SmartPlant 3D:

117 Select Equipment @
&l| B|@x| of 2|8|6| & B 2l 5] 2
Address |'-.Equipment'-.PrDcess'-.Honzomal Wessels"Horizontal Tank I~ |
= £ Equipment MName | Symbol Definition | Definition
B0 Electrical | Test Tank1 ] Horizontal Tank CHor...  HorizontalTank.CHo
00 HVAC
f--(3 Mechanical
=0 Procsss

E 2 Heat Exchangers
=01 Horizontal Vessels
a1 Complex Horizortal Cylindrical Vessel
i1 Horizontal Drum with Saddls
&= Horizontal Tank
# 23 Simple Horizortal Cylindrical Vessel
w23 Storage Tank
#00 Varlical Vesssls
S 23 Safety
s 0 Vehicles & Miscellaneous

>

40.After placement, the symbol looks like:

(s — T TSR
e

718N

Second tutoriala simple custom instrument
(piping)

Please read the tank tutorial first to learn and understand the basic functions of 3D
SymbolDesigner, especially how to add, rename and edit nodes.

In this tutorial we will build a custom instrument part with two nozzles, a handwheel

and insulation for the body part and the nozzles. Note - piping symbols are using a
right-handed coordinate system with y-axis up in SmartPlant 3D.

19
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- Looking NE (45° from N ) and 35" Down]

ert Format Tools FProject Framework Tasks Window Help

| B ]| o] 2l lamme ENlplE] QlmlalE 2]

Zoom Area: select point 1 5/15/2007 542 PM

Create a new project

1. Click I to create a new symbol project.

2. Change the coordinate system orientation by pressing the Y-A X i Sbuttanfg ) ).

Add parameters

3. Select the Parameters item in the menu tree. Then click five times on the parameter

button (f).
Project
- | . |‘u’a|ue
@ [ Project
b P Settings
4 |&] symbel
4 b Geometry
b M| DatumPointl ReferenceGecmetry
4 5] Parameters
J= Paramneterl 0.000 m
J Parameter? 0.000 m
Jx Parameter3 0.000 m
J Pararmneterd 0.000 m
J= Parameters 0.000 m

4. Rename the parameters: click on Parameter1 (press F2 if needed) and enter
DABA AOI &Repedt this for Parameter2 to Parameter5 with DA @IOOA OT O( AECE Ot
DAGIOOAODT O$ E DIAGHAOREAOD ADNDOI AGET 1 4EEAET AOO

20
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Project
- |.|Value
@ [ Project
F5 Settings
4 &) symbaol
4 | Geometry
* |W/[l DatumPointl ReferenceGeometry
4 =] Parameters
J= parfctuatorDiameter 0.000 m
Jf= parfctuatorHeight 0.000 m
J= parFacetoFace 0.000 m
Jf= parlnsulationThickness 0,000 rm
J= parStemWidth 0.000 m

5. The table of variants should now look like:

Variants

MName DatumPointl parActuatorDiameter  parActuatorHeight  parFacetoFace  parlnsulationThickness  parStemWidth
MI 0 0 0 0 0
SmartPlant 30 DP:DaturnPeointl Parameterl Parameter Parameter3 Parameterd Parameterd

6. Enter now th

e default values for the parameters into the table:

Variants

MName DaturmPointl parActuatorDiameter  parfctuatorHeight parFacetoFace  parlnsulationThickness  parStemWidth
MI 4in 4in 5in 0.5in 03in
SmartPlant 30 DP:DatumPointl [Parameterl Parameter2 Parameter3 Parameterd Parameters

7. Rename the variantDe f aauMytCu st oml n:st r ument

Variants

Name DatumPointl parActuaterDiameter  parActuatorHeight parFacetoFace parlnsulationThickness  parStemWidth
MyCustomlInstrument 1 4in 4in 5in 0.5in 03in
DP:DaturnPointl Parameterl Parameter2 Pararmeterd Parameterd Parameterd

8. Rename the SmartPlant 3D parameter mappings: select the Parameterl cell and click
right mouse button. In the context menu selectthe Set Smar t Pl ant
Choose the right attribute in the list box, checkthe Oc c ur r e n c eandgresg r |
the A p p butyon (add OA: in front of the parameter name, if the parameter is an
occurrence attribute, i.e. an attribute which may be modified at runtime in
SmartPlant 3D). Repeat this for Parameter2 to Parameter5. 3 D5y mb ol Desi gner
checks the spelling. The parameters are now valid and the background colour turned

to green:

Variants

Name DatumPaintl

b mminaneer

parActuatorDiameter parActuatorHeight parFacetoFace parinsulationThickness parStemWidth

4in 4in 5in 0.5in 03in

SmartPlant 3D DP:DatumPeintl QAL ctuator:ActuatorDiameter QAU ctuator:ActuatorHeight OA:LFaceToFace:FacetoFace O 1Tl Thickness OAUAButterf

Add PipingPorts

9. ExpandthePi pi ngPor t

port

( b o I. ®ne RpingPaertevil betadded to the treeview and the list of

variants. Repeat the step once again to add a second one.
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@ [ Project
#i Settings
4 Z] symbol
4l Geometry

- Wk DatumPaintl ReferenceGeot
4 Z| Parameters

Jx parfctuatorDiameter 0102 m

J= parhctustorHeight 0102 m

J= parFacetoFace 0127 m

J= parlnsulationThickness 0.013 m

Jx parStemWidth 0.008 m

ﬁ i PipingPortl 1 PipingPortl PipingPort:
3 PipingPort2 2 1 2

idth PP:PipingPertl PP:PipingPo

Add nozzles

10.Click twice on the button for piping connectors (@Eﬂ). Press F2 to rename the first
nozzle node to 6 . | bnd the secondoneto6 . T .U{

11.Rotate 6 . T Bysl80 deg about the z axis.

Project
« [.|Value
4 [ Project
F Settings
4 |2 symbel
4 b Geometry
* [Wike DatumPointl ReferenceGeometry
4 7% Mozl SimplePhysical

% Geometry
4 L3 Rotation

KX
Y
rZ
& Translation
A UsesDatumPoint DatumPointl
S UsesPipingPort 1
* W1 WNoz2 SimplePhysical
4 [F] Parameters
J= parhctuatorDiameter 0102 m
J= parfctuatorHeight 0102 m
J= parFacetoFace 0127 m
J= parnsulationThickness 0013 m
S parStemWidth 0,008 m
Al PipingPortl 1
Al PipingPort2 2

12.Move VNozl1 to the one end of the instrument by typing the following into its
Translation. X subnode:

- DAOAAAOT ¥ARNDEDPET Ccol OOtst &1 AT CA0OT EAAQEIT T/ O31 AE/

OEPET CO0T OOt &1 AT CA0OI EAAQGETT | OEDET COT OOt 3AAC
13.Move VNoz2 to the other end of the instrument by typing the following into its

Translation. X subnode:

DABGAAOI 8AAA Y 1t ®EBEICADIOOEAAOEI T /031 AEAO/ ££O

,
0EDET COT 00§+t &1l Al CAGOEERAODDYt 3AAOET C/ O Oi | OAJ O

22
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Add graphical primitives
14.Click twice on the cone button (%), once on sphere (0), once on torus ( # ) and four
times on cylinder (®).

F

v v v

b Geometry
¥ W Conel

W Cone?

7 @ Cylinderl

7 @ Cylinder2

+ @ Cylinder3

7 @ Cylinderd
7|[l& DatumPointl
7| Spherel

¥ 9 Torusl
V" VMozl

Je’:ﬂ VMez2

SimplePhysical
SimplePhysical
SimplePhysical
SimplePhysical
SimplePhysical
SimplePhysical

ReferenceGeometry

SimplePhysical
SimplePhysical
SimplePhysical
SimplePhysical

15.Rename Conel to" T A,Wsne2 to" I A Spherel to" T ATausl to( AT A7EAAI
Cylinderl to 3 O ACylinder2to) T O" JG¥kinder3to) T O# Ul ET AAmde . | Uts
0y

Cylinderd to) 1 O# Ul ET AAOG6.

Project

(=} [ Project

Value

By ] symbol

=B Geometry
#{V]W Body1 SimplePhysical
# V] Bodyz SimplePhysical
V] Body3 SimplePhysical
@D;L._,, DatumPoint1 ReferenceGeometry
#{¥] § Handwheel SimplePhysical
#[V]€P InsBody Insulation
t;E@ InsCylindervioz1 Insulation
#= V] @ InsCylinderyNoz2 Insulation
#{V]@ stem SimplePhysical
#{¥]%] vhoz1 SimplePhysical
V] YNoz2 SimplePhysical

&y =] Parameters
b f ActuatorDiameter 0.102m
b fe ActuatorHeight 0.102 m
b f FacetoFace 0.127 m
J= InsulationThickness 0.013m
& F2 PipingPort 1 1
@ H1 PipingPort2 2
o e StemiWidth 0.008 m

16.Right click onthe ) T O" inddel select properties from the context menu and change

the aspect fromSi mp | e Pthly 53 « laRepeat thinfor) T O# Ul ET AAO6 . 1|

and) 1 O# Ul ET AAO6 . T UY

23
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Type:
@ Cylinder
Aspect:

lInsuIation v]

SimplePhysical
Dr:taiIPh*Ef:ical
Operation
Maintenance
ReferenceGecmetry
Centerline
Userdefined

17.Unselect all created primitives, except Bodyl and Body2, using the checkbox in
front of them.

18.Change to S/E isometric view as shown on the picture below.

Z
[

W

\'&K,‘:_.[

*\

Parameterise the primitives

24

19.Expand the " T A dadle and the' AT 1 Addlnode and type in the following formula
as value for the cone’s length (L1) property:
DAGAAOI 8AAAOKDPHET COT ORSIOXIOMI4EEAET AOO
OEDPEIT COl OOt &1 AT CA0 Ol EAAQET T
20.Change the value of the cone’s first diameter (D1) of the same node to dzt dzdike
value of a distance must not be zero, because SmartPlant 3D is not able to handle
zero-distance values.

4 || W Bodyl SimplePhysical
4 b Geometry

p gl 0,001 m
J D2 2033 m
U 0.049 m

(3 Rotation

# Translation

01 Visible True

21.Type in the following as value for the D2 property:

22 .Expand the Body2 and underlying Geometry node and set the value of L1 to:
DAGAAOI 8AAAOKDPHET COT OOt &1 AT CA-O( OA4EEAET AOO
OEPET COol OOft &1 AT CA0oOT EAAQEI I

23.Change the value of D1 to dzt dzdzts

24.Set the value of the cone’s second diameter (D2) to

25.Rotate Body2 by typing s = dz AnfoGts Rotation.Z property.
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26.Use the zoom-in tool () until the two cones fit to the view. Now it looks like this:

-
m—— =0

sVe OB OGRS LT’
0o 9w >3 D

27.Expand the Body3 and the appropriate Geometry subnode to change the diameter
value (D1) to the average outside diameter of the pipe by typing:

s0EPET C0T OOst OEDET ¢/ OOOEAASEAI AOAO 1 O0OEDET GOl OC
]

28.Change the L1 value of the Stem primitive toD A @IOOA O O( AECEO

29.Set the Stem’s diameter (D1)to DA @A 7 EAQE

30.Rotate the Stem by assigning y dz At @ts Rotation.Z property.

31.Change the Value of the Handwheel’s D1 property to DA @R i 7 EAOE

32.Type in the formula sD AIOGAOOA OT O0$ E AMAKOAD 7 EA Ofosthey
Handwheel’s radius (R1).

33.Set its angle (A1) propertytotsz &z AAC
34.Expand the Handwheel’s Rotation subnode and set Xtoydz AAC

35.0pen the Translation branch and type in DA @IOO0AOT O(-ABOBAI 7TEAOE Y
for the Y value.

36.SetZto-' AT 1T AOOUE AAINIA7AT I AOOUt 2
37.Switch on the checkboxes of Body3, Handwheel and Stem and zoom out until the
instrument fits to the viewport.

25
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4 ] symbol
4 |y Geometry

* || WF Bodyl SimplePhysical
* || WF Body2 SimplePhysical
> ¥/ Body3 SimplePhysical
» 1S DatumPointl ReferenceGeocmetry
» ¥ 3 HandWheel SimplePhysical
* | InsBody Insulaticn

¢ ] InsCylinderVNozl Insulaticn
@ InsCylinderyMoz2 Insulaticn

» [P Stem SimplePhysical
> 2% VNozL SimplePhysical
> 0% VNoz2 SimplePhysical

Now you should see something like that:

38.Expand InsBody and its subnode Geometry to set its length L1 to:
AT T AOOUt "T AUt ' ATiT AOOUt , s | AT TAOOUt " T AUfH ' Al
39.Assign the formula- A@s ' AT 1 AOOUt "T AUt " AT 1 AOOUt $ st
AT T AOOUL "T AUft ' AT 1 BAHG WO GH SWOEN 11 WEABI ploPadty.
40.Expand the Translation subnode and set X to-* AT i AOOUt "T AUust.' AT i AdOUt ,
41.Change to the InsCylinderVNoz1 primitive and expand its subnode Geometry.
Change the value of LIto 0 EDET CO0T OOt &1 AT CA/ O( OA4EEAET AGO |
DAO 001 ACET T 4EEAET AOGO
DAO 001 ACET T 4BPAET AOO
43.Move this cylinder by changing its Translation.X property to -D AODAAA OT & AAA Y
OEPET COT OOt &1 AT.CA0OT EAAQET I
44 Expand the branch InsCylinderVNoz2 and the underlying Geometry node. Assign
the formula0 EPET CO0T OOY+t &1 AT CA/ ®ADAOEBEAGERDOBBAET AOO
L1 value.

26
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45SetOEDET COoT OOt &1 AT CA/ O( OA/ OBAE ARG EAAG EAl G MdioiEl A BT AljO ¢
the D1 property.

46.Move the cylinder by setting' AT I AOOUt " 1T Auft: AT T AOOUt , s
DAO 001 ACET T 4felEXAET AOO

47.Tick all the remaining unchecked primitives. Now the viewport should look like this:

Export to SmartPlant 3D

48.The symbol is now ready to be exported to SmartPlant 3D. Save it first, and then
click the *® toolbar button to export it.

49.0Optionally: Press the Reload Button. The catalogue structure will be loaded from the
SP3D database. This will only work if a valid SP3D database server is available and
configured (see item 52).

50.Add a new node below the Catalogue-Piping-Custom Instruments node, select it,
give it a decent key and description and select it again.

51.0n the second tab (Build) choose your target directory. You also may tick the
checkbox Co mp i | e bepow thejCeoamtp i | e r topsc.€lhistwill ondy svork
if the necessary SP3D libraries (dll) are registered and VisualBasic 6 is installed on

this machine.

52.Press start. The project files will be written to the target directory, including a
bulkload sheet. If you didn’t selectedthec 0 mp i | e opton yoy naist compile
the dll and afterwards register it on the machine you want to bulkload on.

27
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53.Start the Bulkload tool and load the DLL. Usually the option Append to existing
catalog must be selected for this purpose.

+5 Bulkload %X
Reference data to bulkload
Load
Excel files: 4

C:haymboldesignersMyCustominstrurent. xks Add. FReset

Excel codelist files:

Bulkload mode

" Bulkload to a new catalog

* Append to existing catalog

(" &dd. modify, or delete records in existing catalog
" Delete and replace records in existing catalog

[ Create Ravars
Catalog information
Database server name: Database name:

SFID j |Isman|ng_catalng j

Schema information
Catalog schema server Catalog schema database

‘ lsmaning_catalog SCHEMA j

Log file:
|C: aymboldesignerilzmaning_catalog.log

Symbal and custom program file location:

[\\S paeh Symbals J

Bulkload 8/20/2007 10:24 Abd

54.Check the log file for critical errors

Note: The warning Failed to set the Symbollcon property is only an informative mes-
sage it does not affect the usability of the symbol.

55.Now you are able to use the symbol in SmartPlant 3D. The example bulkload sheet
defines the NPD at 4 in, so you will be able to place this symbol as a custom
instrument in a 4 in pipe in SmartPlant 3D.

I Select Instrument

[2)x| of = |nl6| & B & <=0 s 2

“Custom Instruments"CAX Instrument 1 =

-3 Custom Instruments A |l Part Number | Part Description | Mimor Behavior Cption

i3 3 Way Globe Style Contre May be mimored
23 Angle Valve with Diaphra
23 Angle Valve with Diaphra
3 Angle Valve with Diaphra
£ Angle Valve withElectric ,
£3 Annubar Type 1
23 Annubar Tvpe 2
= CAX Instrument 1

k= 23 Cortrol valve with double

Gt 3 Cortrol valve with double

Ee 2 Control valve with double
< > < b2

OK I Cancel

Address:

o s SO O S

28
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ing - [GraphicView: 1 - Looking NE (45" from N ) and 35" Down]
o nork Tesks Window Help

Insert Format Tools Project Frames ks Window He
= | 2] 2l=] of 2eslele| Slamle|@in|@le-| Ql=im|E 2

Zoom Area: select point 1 5/15/2007 542 PM

Third tutorial: a piping spec part
Start with the symbol project built up in the second tutorial.

1. Change all parameter mappings from occurrence (OA) to standard. Simply remove
the OA: prefix of all parameter mappings (except for InsulationThickness).

2. Click on the SP3D Export button () on the toolbar.
3. Selectthe P i p brangh. This will produce a piping DLL.

4. Choose your target directory on the second (Build) and adjust the database settings
on the third (Bulkload) tab.

5. Press start. The project files will be written to the target directory.

B cMycustomInstrument. ds
%mudﬁase.bas

ﬂ MyCustomInstrument.bmp
\_’-ﬂ MyCustomInstrument.dl
MyCustomInstrument.exp
MyCustomInstrument.lib
MyCustomInstrument.pdb
%MyCustﬂmInstrument.vbp
|’-i| MyCustamInstrument_ref.dl

6. The bulkload sheets (spec) have to be written manually for these parts. Samples for
such bulkload sheets may be found in the 3D SymbolDesigner Sample folder. Oper-
ator symbols may be built up in the same way: (0, 0, 0) is the construction base for
these symbols, do not include any nozzles or ports. The export target isalsoPi p. n g
To place operators in spec parts, add the operator placeholder to the base parts. Ad-
ditionally, add OA:1JSecOperOrient::Rotation to the attributes of this symbol. (see
the GateValveHandwheel projects in the Sample folder).
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B3 Microsoft Excel - 1_ADD_CAXGateValve. xis 7@
i3] Fle  Edit Yew Insert Format Jools Data  Window Help  Adgbe FDF Type aquestion forhelp = @ %
NEE RS R FE S-S 98- E s e [ -0 -|[Blu s |E[H-A- F
=5 i
A& [ B | [ [pJE[Fls[HI 1T Julk[L[m[n]o[r]a] R [slrlulvwlx]v]z[aa[ssf—
1
e
2 ® 2
of 2] 2z |=(2|2]|2]s
K HEREHHEEHERE
E 2| - al 2| 3 H HH I EEEE S
R =1 S 1 I I Y = Y I HEHHEHEHEHERE
= ey | £ =
wgo'gﬁ’ﬁaa gl = =] 8| = %Egﬁ%uggggg
@ - -3 el B I R S R ) T 1 L= = B HEAAEE EEEE
E ;6wwwwmm®:= ElE| S Slelzl2|a|= E::E
L] slel el el al=l=] =] 2l 2|2 HEE HETE HEEEEE EEE
= sl @|@w| 2| 2| 2| 2| E|I S E HEE EAEEEEEBEEE
=1 ElelElElEl =] =] =| =| 2| 3 + = HEHEEEEHEEEEE
S =3 =0 I D O ) - I I 8 S HEHEERHEEAEEE
| 2| Head o Hlo|lClT|C|lw]|lw]lw]| S|o]|wv = o] SlElFlE|lalzls|dla|alZ
| 3| Start
ol
| 5 | A CAXperts Gate Valve 1 2 2 in 1 CAX_GATE_VALVE_FL
| 6 | End
7
n ——
g9 hd
W 4 v w_ShortCodeHierarchwRule ¢ PipingCommodityMatiControlData s PipingCommodityFilter / | < ¥ |
Ready MM

7. Bulkload the part as described in chapter 3.2, item 54 and the following.
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Appendix (Graphical User Interface)

A

4.1

New

Open

Save

Appendix (Graphical User Interface)

Project tree view

Menu T e— .
Toolbar —
View J -
T
Symbol variants Status bar Common views

File

Ne \Wl)createsanew3 D Sy mb o | spnebsl praject.e r

O p e(LZ) shows a file open dialogue. 3 D Sy mb o | dDmpsti 3ygh eSy neb-o | D
S i g pragect files (.xIsx and .xls, Microsoft Excel files with symbol geometry data and
variants; .xml 3D SymbolDesigner XML symbol geometry data) and raw geometry files

(.raw, e.g. from CAXperts Ge 0 me t r y E wliich extattsogeometries from Mi-
croStation .dgn files and is included with3 D Sy mbol)Desi gner

S a =) stores the content of the active form. If the file name is unknown,aSave As
dialogue is shown.

Saveas

S a \a®opens a S a v edialdgaie where the filename to save the content of the active
form to can be chosen.
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Export toSmartPlant 3D

Ex p o rStmatrd P | (#pshows3 Ebnfiguration dialogue (SmartPlant 3D Wizard)
for the export to Intergraph SmartPlant 3D.

The dialogue shows two tabs for configuring the export to SmartPlant 3D.

Under ideal conditions, the Wizard will produce a Visual Basic project containing the
symbol geometry, compile it, register the DLL, produce an Excel file for the catalogue
bulk load and start the bulk load to the catalogue.

The S y mbtab provides a catalogue tree to select the target position in the SmartPlant
3D catalogue.

Di scipline Bul kl oac

Equipment Add/select a folder below Equipment V
Add/select a node below this folder

Equipment component Add/select a folder below Equipment V
Components
Add/select a node below this folder

Piping spec symbol Select Piping

Piping custom instrument Add/select a node below Piping-Custom V
Instruments

Piping custom specialty Add/select a node below Piping-Custom V
Specialties

Hangers and supports Select Supports

When the P i p iornSgu p p mddd isselected, 3D Sy mb o | Wik mddugenae r
Visual Basic project/DLL for a piping symbol (but no Excel bulk load file).

Note — A file called ComponentTree.xml is parsed in for this dialogue, which is gen-
erated by the R e | dwateh and may be modified manually to represent the catalogue
tree of the target system.

The third column shows the PartClassType of the symbol. If none is selected, 3D
SymbolDesigner will assume that the type is PipeComponentClass.

The B u i thbdhows the project settings from the project tree view and allows the con-
figuration of the Visual Basic code output and compilation.

1 Project target folder: the Visual Basic code goes here

1 Make DLL binary compatible: Recommended to be switched on, when
the Visual Basic code is not manually modified by the user.
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1

1

Include advanced debugging code: Recommended to be switched off,
produces debugging code in the Visual Basic project that may slow down
your system.

Compile project: works only when Visual Basic 6.0 is installed and all In-
tergraph DLLs that are usually needed for SmartPlant 3D symbol devel-
opment are available on the system. Starts Visual Basic and compiles the
Visual Basic project

Delete Visual Basic files after compiler run: cleans up the target directory

The St auttdn executes the workflow defined onthe S y mbandIB u i tdbd

Distributingsymbols
You have two options to distribute your symbols to client computers. You can have the
software automatically distribute new and modified symbols to client computers by us-
ing CAB files. If you choose not to use CAB files to distribute Visual Basic symbols,
then you must distribute and register the symbols manually.

Distributing gmbolsautomatically
Use the Package & Deployment Wizard that comes with Microsoft Visual Basic to cre-
ate a CAB file for the symbol. Then, put the CAB file on the Symbols share on the serv-
er. When a user on a client computer goes to place the symbol, one of the following

happens:

1

If the symbol is a new symbol, the software automatically pulls to the cli-
ent computer the dll in the CAB file on the server, and then automatically
registers the dll on the client computer.

If the symbol dll already exists on the client computer, the software com-
pares the version number of the dll on the client computer with the ver-
sion number of the CAB file on the server. If the dll in the CAB file is
newer, the software automatically pulls to the client computer the newer
dll in the CAB file, and then automatically registers the dll on the client
computer.

= Note — Because of Microsoft operating system requirements, the user on the client
computer must have Power User or Administrator access to the computer. If you do
not allow users to have Power User or Administrator access to the client computer,
then you must distribute symbols manually. For more information, see Distributing
Symbols Manually.

1. On the computer where you have created the symbols, start the Package &

ok~ wn

Deployment Wizard that comes with Microsoft Visual Basic.

Select the VB project for the symbol using Browse.

Click Package.

For the Package Type, select Internet Package, and then click Next >.

For the Package Folder, specify the folder that you have shared (C:\Symbols), and
then click Next >.

33



CAXperts 3D SymbolDesigner Reference Guide

6. On the Included Files page, clear all the checkboxes to the left of the file names to
remove them from the package except for the dll of your symbol. That is, the only
file name that should have a check next to it is the name of your symbol dll. Then
click Next >.

7. On the File Source page, verify that your symbol dll file is the only file listed, and
then click Next >.

8. On the Safety Settings page, keep the default settings, and then click Next >.

9. Click Finish.

10.Put the CAB file on the server symbols share.

11.0pen the Excel workbook that contains the symbol part and go to the part sheet.
12.Create a new column on the sheet called Codebase.

13.In the Codebase column, type %CAB_SERVER%\name.CAB where name is the
name of the symbol CAB file.

14.Type an M in the first cell of the row and re-bulkload the workbook.

Distributing gmbolsmanually

If the symbol being distributed is an existing symbol that has been modified, the major
version number in the Visual Basic project properties must be increased by 1. Increasing
the major version number by 1 forces the recomputation of existing symbol occurrences
when the Synchronize Model With Catalog command in Project Management is run. If
an existing symbol is modified and distributed, all the new symbol occurrences will use
the new symbol (unless the new occurrence uses an existing entry of symbol's cache). If
an existing symbol is modified and distributed, and an existing occurrence is recomput-
ed, it will use the new symbol if the recomputation results in creation of a new entry in
the symbol's cache.

1. Place the dll for the new or modified symbol on the server's symbols share.

2. On a client machine, copy the dll from the server to the local [Product
Directory]\CatalogData\Symbols\bin folder.

3. Register the new .dll by clicking Start > Run and typing: regsvr32 "[Product
Directory]\CatalogData\Symbols\bin\<name of dII>".

Repeat steps 2 and 3 on each client machine.

Recentdocuments
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The most recently used files are listed here.
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AboutCAXperts 3D SymbolDesigner

caA Jerls

. il i

3D SymbaolDesigner
Version 5.2,.13,10325
Copyright © 2005-2010 CAXperts GmbH. All rights reserved,

Licensed to:
DEMO
Imt=ngraph, the | EmartFlant zre registarad trademarks of Intergraph Corparation.
Microsoft =nd W sdemarks of Microsoft Corporation.
All other brands and prod =< are trademarks of their respective owners.

=l dizplays may be
gresment, contzins confidentizl and proprstany

used pursuant to spphcable softws
nformation of CAXperts an
may not be provided or otherwise made availsble without proper suthonization.

which iz protected by copynight 2nd trade secret law and
System Info...

About shows a dialogue with information about the software product and version, the
Sy st e nbuttbnrsthr® Microsoft System Information which provides useful addi-
tional information about the hardware and software configuration of the computer sys-

tem.

Exit

E X entls CAXperts3 D Sy mbol Desi gner.

4.2 Project

Variants

A variant is a named group of parameter values which can be used for testing the pa-

rameterisation of a symbol. Variants are exported to SmartPlant 3D bulk load sheets.

Insert variant

| ns arrti (&‘_J"ﬁ) ihserts a variant in the symbol project.

Delete variant

De | eatre (&™) deletes the selected variant from the symbol project.
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Parameter& custominterfaces

Addparameter

Ap ar a m@E-)iean element of the symbol tree which consists of a name and a val-
ue. The name is unique in the whole symbol project and can be referenced by any for-
mula. A parameter is mapped to a SmartPlant 3D parameter name by the SmartPlant 3D
mapping row in the variants grid of the symbol project. If a lookup in Config.xls in the
data subdirectory of 3D SymbolDesigner shows that this parameter name is there, the
parameter mapping will get a green background; else it will stay red which means that
this parameter will not be exported to SmartPlant 3D. The user can also change the
mapping using the context menu (right click).

Addtext parameter

At ext p a(Anismae demant of the symbol tree which consists of a name and a
text value. The name is unique in the whole symbol project and can be referenced by
any formula. A text parameter is mapped to a SmartPlant 3D parameter name by the
SmartPlant 3D mapping row in the variants grid of the symbol project. Text parameters
may contain non-numeric values.

Addcodelist mrameter
Ac od eplairsatm@@y e r

Define new attribute

Brings up a form to add single additional parameters to the config.xls.

Combine custom interfaces

Brings up a form where the user can select a folder with bulkload sheets and a target
Excel file. The function will evaluate all CustomInterfaces tabs and recombine them, the
output goes to the selected Excel file.

Bodies
305y mb ol Demtairg theefull set of shapes known from Intergraph PDS.

These are the rules as to how geometric transformations to a shape are applied:

1. The shape is placed at the origin of the world coordinate system (i.e. the locale
coordinate system of the shape matches the world coordinate system (marked red-
green-blue).

2. The shape’s geometry is scaled according to the values setinits. G e 0 msat-treey

3. The shape is rotated about the global X axis by the angle specifiedinits. Rot at i on.
item

4. The shape is rotated about the global Y axis by the angle specifiedinits. Rot at i on.
item
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5. The shape is rotated about the global Z axis by the angle specified inits. Rot at i on.
item
6. The shape is translated by the distances specified inits. Tr a n Sshb@e¢ i 0 n

Shapes already included with 3 D Sy mb o | doeadsdritgdbelaw (the anchor of
the shape is marked magenta-yellow-cyan)

Cylinder
L1
3D Symbol PDS Co mme
Cylinder. Right Circular Cylinder (1)
.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.D1 B
Cone

(
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3D Symbol PDS Co mme
Cone. Right Circular Cone (2)
.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.L1 A

.Geometry.D1 B

.Geometry.D2 C

Eccentriccircularcone

3D Symbol DPDS Comment

EccentricCircularCone. Eccentric Circular Cone (3)

.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.Al Angle of the left face
.Geometry.A2 Angle of the right face
.Geometry.L1 A

.Geometry.D1 B

.Geometry.D2 C
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Truncatedectangulaprism

L3

Ls La
L2

3Bymbol Desi (PDS Co mme

TruncatedRectangularPrism. Truncated Rectangular Prism (12)

.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.L2 B
.Geometry.L3 C
.Geometry.L4 D
.Geometry.L5 E

Eccentriaectangulaprism

A

Ls

Lo

L, Ls

3D Symbol DesPDS Commen't

39



CAXperts 3D SymbolDesigner Reference Guide

EccentricRectangularPrism. Eccentric Rectangular Prism (13)

.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.Al Angle of the left face
.Geometry.A2 Angle of the right face
.Geometry.L1 A

.Geometry.L2 B

.Geometry.L3 C

.Geometry.L4 D

.Geometry.L5 E

Octagnal ®lid

L1

L2
3D Symbol PDS Co mme
OctagonalSolid. Octagonal Solid (8)
.Translation.X X
.Translation.Y Y
.Translation.Z IEIL,
.Geometry.L1 A
.Geometry.L2 B Ignored
.Geometry.L3 C
.Geometry.L4 D
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Hexagonadolid

L1
La
3D Symbol PDS Co mme
HexagonalSolid. Hexagonal Solid (7)
.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.L2 B Ignored
.Geometry.L3 C
.Geometry.L4 D
Box
L1
A
Lo
v
Ls
3D Symbol PDS Co mme
Box. Rectangular Solid (6)
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.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.L2 B
.Geometry.L3 C

Triangulasolid

Lo
Ls
A/
L1
3D Symbol PDS Co mme
TriangularSolid. Triangular Solid (5)
.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.L2 B
.Geometry.L3 C
.Geometry.A1l D Ignored
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Extrudedsolid
ps( O,

pi(-1 ,

L1
p2( 1,

Additional UV points canbe addedbyl nsert Y Vepotiindes Y UV

3D Symbol Desi grPDS Co mme
ExtrudedSolid. User Projected Shape (9)
.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.L1 Projection

.Geometry. Vertices.UVVectorl.U 1 X

.Geometry. Vertices.UVVectorl.V 1Y

.Geometry. Vertices.UVVector20.U 20 X

.Geometry. Vertices.UV Vector20.V 20Y

Sphere

’\
NN/

3D Symbol PDS Co mme
Sphere. Sphere (17)
.Translation.X X

.Translation.Y Y
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.Translation.Z EL
.Geometry.D1 A
Semisphere

<

3D Symbol PDS Co mme
Semisphere. Semi-Elliptical Head (4)
.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.D1 A

.Geometry.R1 B

Rotationasolid
See extruded solid. There is no similar object in PDS.

Transitionrelement

D,

Lo Ls

L1
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3D Symbol PDS Co mme

TransitionElement.  Transition Element (15)

.Translation.X X
.Translation.Y Y
.Translation.Z EL
.Geometry.L1 A
.Geometry.L2 B
.Geometry.L3 C
.Geometry.D1 D

Eccentridransitionelement

A

D

L2

A~ >

L1

3D Symbol Des PDS Comment

EccentricTransitionElement. Eccentric Transition Element (16)

.Translation.X X

.Translation.Y Y

.Translation.Z IE]L,

.Geometry.Al Angle of the left face
.Geometry.A2 Angle of the right face
.Geometry.L1 A

.Geometry.L2 B

.Geometry.L3 C

.Geometry.D1 D
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Torus

3D Symbol PDS Co mme
Torus. Circular Torus (10)
.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.D1 A

.Geometry.R1 B

.Geometry.Al C
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Rectangulatorus

3D Symbol PDS Co mme
RectangularTorus. Rectangular Torus (11)
.Translation.X X

.Translation.Y Y

.Translation.Z EL

.Geometry.L1 A

.Geometry.L2 B

.Geometry.R1 C

.Geometry.Al D

Vesseknd

3D Symbol PD{Comment
.Geometry.D1 -

.Geometry.L1 -

.Geometry.EndType - E.g. DIN28013 or DIN28011

.Geometry.Al -
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Ports &onnectors

48

A parameter collection (I_':w'/, bﬂi I'E‘f‘, I'-f, I"ﬁ, I"rﬁ, ﬁ@)contains parameters which are usually
provided by SmartPlant 3D for the placement and dimensioning of nozzles. The user
can set values in this collection for testing purposes. The values are not exported, they
will be provided at runtime by SmartPlant 3D. Each connector needs a parameter collec-
tion of its own. Parameter collections get mappings with grey background colour.

Cable connector

ACabl e ¢ ((t_%'f)rs}&nbolises ithe start position and direction of cables leading
away from the symbol.

Cable tray connector

ACabl e tra }(ﬁ)@)mlhohses thd start position, direction and orientation of
cable trays leading away from the symbol.

Conduit connector

ACocdui t ¢ o(tff)“sﬁnboﬂises tthe start position and direction of conduits lead-
ing away from the symbol.

Piping connector

APi ping c(?l;l]nfmeeﬂythnrr I a b | )esymhobisgs zht¢ seart position and
direction of pipes leading away from the symbol.

Smart piping connector for datum point based nozzles on equipment

Smart piping connectors (E:ﬂ) use N1, N2, N3, N5 and OR1 to specify their position in
relation to a datum point. Therefore they can only be used within the Geometry subnode
of a Dat u mPadabjectnahd will work on equipment symbols only. The following
PlacementType values are allowed:

 Radial

1 Tangential
1 Axial

1 Skew

1 OffsetSkew



Appendix (Graphical User Interface)

Radial
Tangential
Axial
Skew
a4 |
e o I D P W
N2
< e
OR1N\_ X : s
P N1 N3]
Offset skew
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Elbow piping connector

AnEIl bow pi pi n(E}ﬂ) sgmbalisesahe ttadt position and direction of pipes
leading away from the symbol.

Foundation connector

AFoundati on (?9-@ sonibaliescthie gart position and direction of foundation
connections.

HVAC connector

AHVAC <con (FEB gymbolises the start position and direction of HVAC pipes
leading away from the symbol.

Hanger connector

AHanger ¢ ()b:r!ﬁ) sym@bolised the start position and direction of support/hanger
connections.

Datum Point

A plain project has already one datum point (i&). To add additional ones, please use this
button. Nozzles get always logically attached to DatumPoint] as long as they don’t be-
long to the Geometry subnode of another datum point.

Operator
AnOp e r d¥)eymbolises the position and direction of an external operator symbol.

Points &ines

UVve ct erbs added to E x t r usal lesidsdlect the .Geometry. Vertices subnode).
An UV ve c ti9 4 coordinate double representing a corner of the extruded two-
dimensional shape.

ACont r o tarPbeadddedito equipment symbols.

Control flowstatements
AddFOR loop

For laewepubwhen the user wants to builds symbols like ladders or stairs. Its Pa-
rameters subnode specifies from, to and step of the loop. All primitives in its Geometry
subnode will be put into a “For ... Next” loop in the Visual Basic code and should
therefore be renamed to a SmartPlant 3D variable output name, i.e. “ ”-ending.
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CSG operations
Addunion

A u n i @mcontain other nodes in its Geometry subnode. This might be helpful for
complex symbols with many primitives.

Parts

Conf i gumdecalocnu I([E)topens a “clone” of the Intergraph Configuration
Index Calculator.

4.3 Edit
Object

The Object menu item is used to rotate and translate an object that means to turn it
around the axes X, Y or Z or to move it without rotating in X, Y or Z direction.

Clipboard
Cut

C u ¢#) cuts the selected item to the clipboard.

Copy

C 0 p(2) copies the selected item to the clipboard.

Paste

P a s(Zepastes the clipboard content to the selected item

Properties

Show poperties

Show pr ehovwes thd profersies dialogue.

4.4 View

The Vi emwnu is for configuring the visual appearance of the 3 D Sy mbol Des i
Graphical User Interface (GUI) and of the open symbol project.
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Camera

Zoomin

If Z o oim (*) is clicked, the distance between the camera and the object becomes
shrunk (usually by factor 0.5).

Zoom aoit

If Z 0 o oo (') is clicked, the distance between the camera and the object becomes
stretched (usually by factor 0.5)

Translate view

Youusethe Tr a n svi a(‘?‘}'ﬁa tool to translate the canvas non-destructively; it does
not transform the image. Select the Tr a n svi athokand click-drag in the image to
translate.

Rotateview

You use the Ro t a&it () tool to rotate the canvas non-destructively; it does not
transform the image. Rotating the canvas can be useful for any number of reasons, in-
cluding facilitating easier painting or drawing. Select the R 0 t ait eetwol and click-
drag in the image to rotate.

Y-axis up
(+T) sets the Y axis = up axis (not recommended for non-piping symbols)

Z-axis up

(21 sets the Z axis = up axis (recommended for all symbols)

Program

St a baursggles the display of the status bar.
Gr itodgles the display.

Renderer

The R e n d elam@es an image by means of computer programs.

Solid

() represents an image as a solid object

52



Appendix (Graphical User Interface)

Wireframe

(G shows wire frame view

Transparency

(“4) sharp transmission of light through solid objects

Raster
(L)

Level of detall

Numeric value from 1 to 42

Window

The items in the Wi n d maau are for arranging the open 3D Sy mbol fdtesi gn
forms.

Cascade
Cas C(G&])eascadesallopen3 D Sy mb ol sbbewsndogsn e r

Tile Horizontal
Ti | e HoH)rzanangtsallopen3 D Sy mb o | sBbewsndogstineows.

Tile Vertical
Ti | e MJyréarraggas hllopen3 D Sy mb o | shbewsndowshinealumns.

4.5 Options

Level

A debugging level is the importance of a process step that has to be reached to generate
a log file entry. These debugging levels are available:

0: Logs only critical errors

: Logs all errors

: Logs all errors and warnings

: Logs all errors, warnings and major file operations
: Logs all errors, warnings and minor file operations
: Logs all errors, warnings and output operations

= =2 =4 4 -4 - -
AN LN AW N

: Logs almost everything (not recommended as it can slow down your
system)
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Log file folder

The log file folder is the folder where the 3D SymbolDesigner .log goes to. Use
B r o w steeséect a folder.

Database

4.6

IS

The D at a balsho&s a dialogue for configuring the database connection.

Licence

See 0.0 Setup command line (for administrators)

The following command line options are supported by the installer:

Allow an install/uninstall to be run in silent mode. As a result, no screens or dialogs will
be shown.

For example:

"C:\output\setup.exe" "/S"

/U:<<XML config file>>

4.7

54

This command line option must be used when calling the uninstall program from the
command line. This command also has an optional XML file that can be passed contain-
ing session variable values. For example:

Yy #840 O C QRAEIT A @0 OT AGOAEG OOAT IvivAadwl ¢ &AL A QO O AEGAD
TETt@ilyY

Licence

Help

® showsthe3 D S y mb o | ddlemeshelig n e r
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5.2

Appendix
Angles

Angles are interpreted in radians if they are not followed by a degree sign (°). You can
type PI or 180° for an angle of 180°.

= | Note — if you can’t find the degree sign on your keyboard, key in d g instead, this
will be automatically replaced by °.

Intrinsic math functions

SymbolDesigner includes a sophisticated parser for mathematical functions. These func-
tions may be used in any parameter cell in the project tree view (parameter cells are
marked with the & symbol).

Example for a formula keyed-in by the user:
Sin ( 60° 10 * Geometry.Cover. Geometry.L1/ 4 - 0.025 * OperatorDiameter

The formula shows the referencing style to other nodes: Geometry.Cover.Geometry.L1
references to the value of the Geometry.L1 sub-node of a graphical primitive named
Cover (e.g. a box). The colour/font style mark-up is automatically done by the parser:

For mul iFont styl

Op er at «Upright, blue

Nu mb e r ¢ Upright, black

Uni t s Upright, bold, black

Funct i Upright, purple

Var i a bl Italics, black

The parser also interprets several constants:

Constant Val u:

Pi 3.1415...
None 0
Point 1
Line 2
Fill 3
Hi dden 0
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56

Simpl ePhy 1

Det ail Phy 16

Il nsul ati o 32

Operati on 64

Mai nt enan 128

Ref er ence 25

=| Note — the constants are not necessarily constants in a mathematical sense. You
should use them as placeholders for the appropriate values which will be automatically
filled in by 3D SymbolDesigner: If in software A None means 0 but in software B
Nonemeans -1,3D Sy mb o | vl propginreplace None according to the ex-
port target.

These are the pre-defined operators:

Oper eOper at

+

)

Addition
Subtraction
Multiplication
Division
Power

Left bracket

Right bracket

These functions are supported by the parser:

Functi Functi on

Ab 5)(

Cox)(

Ex p)(

Fix(

I nd (

L nx}

Absolute value

Cosine trigonometric func-
tion

Exponential function

Natural logarithm

namDescription

Returns the absolute value of
X

Returns the integer portion of the operand. If is negative, F
X

tive integer greater than or equal to
x

Returns the integer portion of the operand. If is negative, |
X

tive integer less than or equal to
x

i r)eztums the first nega-

nretzturns the first nega-
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5.3

Ma x() y Compares . andy and returns the greater operand

Mi ®(Qy Compares . andy and returns the smaller operand

N o w)( Returns the date (in Visual Basic)

R n a)( Returns a random number.

x <0 The same number every time, using as the seed.
x
x=0 The most recently generated number.

x>0 The next random number in the sequence.

Sgx( Sign function Returns the sign of .
Six( Sine trigonometric function ~ Returns the sine Ofx (in radians)
Returns the square root of
Sqg )t (  Square root ul qu N
Ta Rr)( Tangent trigonometric func- Returns the tangent Ofx
tion
Ti me Returns  the  seconds  since  midnight (in 3D  SymbolDesigner)

Returns the time (in Visual Basic)

Ar ¢ &) n Inverse sine trigonometric ArcSin(x) =ArcTan(x / Sqrt (-x *x+ 1)
function

A1 c OP s Inverse cosine trigonometric ATCCOS(X) =ArcTar1(-x/ Sqrt (-x * « + 1)) +2 * ArcTan(1)
function

Ar c Tx@ n Inverse tangent trigonomet-
ric function

Units are defined in the Config.xls in the data subdirectoryof 3 D6y mb o | De s i

Derived math functions

The following non-intrinsic math functions can be derived from the intrinsic math func-
tions. These functions are not yet includedin3 D Sy mb o | Wtevdlibegineleded
in a future version of the software, so please regard the names of these functions as re-
served:

Functi oFunction nameDerived equival ents

Sex ( Secant Sec(x) =1/ COS(x)

Co Sg)c ( Cosecant COSGC(X) =1/ Sin(x)

Co Tan ( Cotangent CoTan(x) =1/ Tan(x)

Ar ¢ Xe c ( Inverse Secant ArcSec(x) = ArcTan(x/ Sqrt(x * M D)+ Sgn((x) -1) * (2 * ArcTan(1))
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Ar c Coxp e Inverse Cosecant ArcCoSec(x) = ArcTan(x/ Sqrt(x * o D)+ (Sgn(x) - 1) * (2 * ArcTan(1))
Ar c Cox)a Inverse Cotangent ArcCoTan(x) = ArcTan(x) +2 * ArcTan(1)

HSixh ( Hyperbolic Sine HSin(x) = (EXP(X) - Exp(-x)) /2

HCo0x ( Hyperbolic Cosine HCOS(X) = (Exp(x) + Exp('x)) /2

HTax ( Hyperbolic Tangent HTan(x) = (Exp(x) - Exp(‘x)) / (Exp(x) + Exp('x))

HSexg ( Hyperbolic Secant HSec(x) =2/ (Exp(x) + Exp('x))

HC o S ¢ ( Hyperbolic Cosecant HCoSec(x) =2/ (Exp(x) - Exp(-x))

HCo Ta)n ( Hyperbolic Cotangent HCoTan(x) = (Exp(x) + Exp(-x)) / (Exp(x) - Exp(-x))

HATr ¢ 8)i n Inverse Hyperbolic Sine HArcSin(x) = Log(x + Sqrt(x * X +1))

HAr ¢ &p s Inverse Hyperbolic Cosine HAICCOS(X) = Log(x + Sqrt(x * o 1)

HATr ¢ a n Inverse Hyperbolic Tangent HArcTan(x) = Log((1 + x) /(- x)) /2

HAr ¢ R)e ¢ Inverse Hyperbolic Secant HAICSQC(X) = Log((Sqrt(-x * . +D+1) /x)

HATr ¢ C xS Inverse Hyperbolic Cosecant HArcCoSec(x) = Log((Sgn(x) * Sqrt(x * . +1)+)/ x)
HATr ¢ CoxJ Inverse Hyperbolic Cotangent HArcCoTan(x) = LOg((x +1)/ (x -1)/2

Logarithm to base N LogN(x) = LOg(x) / Log(N)

5.4 Naming rules

There are some basic rules for how parameters and objects may be named:

1. Inside the tree view, any combination of Latin characters and numbers is allowed for
naming parameters and objects.

2. Parameter mapping names must obey the limitations of Visual Basic (no reserved
words, no names starting with numbers) and of the database used by SmartPlant 3D
(name length)

3. Parameter mapping names must be carefully chosen; they are loaded into the
catalogue and will remain there. Please ask the SmartPlant 3D catalogue
administrator in your company which parameter names you should use.

5.5 How to use the GeometryExtractor utility

The GeometryExtractor extracts equipment geometries from MicroStation dgn files and
stores them in plain ASCII files which canbereadby3 D Sy mbol.Desi gner

58



Appendix

CAXperts Geometrybxtractor 1.0.0.22

1. Select an output file for the RAW geometry data
2, Select the MicroStation file you want to import from

3. Select the graphical primitives you want to export using MicroStation's "Select”™ tool
4, Click the "Extract” button

Output file:

|c:‘l,tem|:l‘u:lrimiﬁ1.res.raw | [ Browse ]

Design file:

| | [ Browse ]
Extract ] [ Close

]

Select an output file for the RAW geometry data

Select the MicroStation file you want to import from

ClickExtract
Opentheraw fileinSy mbol Desi gner

o~ w0 e

Select the graphical primitives you want to export using MicroStation’s “Select” tool

= | Note — GeometryExtractor is still experimental, it will only export EQP primitives
done with Intergraph PDS. Geometry, translation and rotation values may differ from

the source’s value.
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6  Technical gspport

Need more help? Contact CAXperts support by email, online, or phone:

mailto:support@caxperts.com

http://www.caxperts.com/component/option.com contact
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