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In the high-stakes environment of industrial plant design, the efficiency of engineering workflows depends heavily
on the robustness of the CAD tools employed. CADWorx Plant Professional, a suite developed by Hexagon PPM,
stands as a cornerstone in the industry for specification-driven design, offering an integrated approach to piping,
equipment, and structural modeling. This guide provides a deep-dive analysis into the architecture, operational
mechanics, and implementation strategies of CADWorx, focusing on its core modules: Plant, Equipment, and
Structure.

The Core Framework of CADWorx Plant Professional

CADWorx is not merely a drafting tool; it is a specification-driven modeling environmentthat operates on top of
established CAD engines like AutoCAD and BricsCAD. The fundamental principle of CADWorx is that every
component placed in a 3D model is governed by a specification file (typically a .prj or .spc file). This ensures that
engineering standards—such as material grades, pressure ratings, and dimensional standards (ANSI, DIN, JIS)—
are strictly adhered to throughout the design lifecycle.

The Hierarchy of Specification-Driven Design

At the heart of the CADWorx ecosystem is the Specification Editor. This utility allows administrators to define the
rules that govern how piping components interact. The hierarchy generally follows this path:

* Project Level (.prj): The master file containing all specifications and catalogs used in a specific facility or
project.

« Specification Level: Defines the service (e.g., Steam, Cooling Water, High-Pressure Gas) and limits the
components to specific sizes and ratings.

e Catalog Level: The underlying database of physical dimensions for every bolt, flange, pipe, and valve.

By centralizing these rules, CADWorx minimizes human error. For instance, if a designer attempts to connect a

Class 150 flange to a Class 300 pipe, the software flags the mismatch or prevents the connection entirely, ensuring
technical integrity from the outset.

Parametric Equipment Modeling and Integration

The CADWorx Equipment module is designed for the rapid creation of 3D vessels, heat exchangers, pumps, and
tanks. Unlike manual 3D modeling, which involves Boolean operations on primitive solids, CADWorx Equipment
uses a parametric approach. This means users define components based on dimensional variables (length,
diameter, thickness) rather than geometric coordinates.

Component-Based Assembly

An equipment item in CADWorx is a collection of primitives organized in a tree structure. Typical components
include:



» Heads: Ellipsoidal, Torispherical, or Flat.

e Cylinders: Representing the main shell of a vessel.

« Nozzles: These are critical as they serve as the base component for piping connections. The nozzle's location
and orientation dictate how the piping module will eventually interface with the equipment.

e Supports: Skirts, legs, or saddles that provide the structural interface.

A key technical feature is the ability to add User Shapes. When a standard parametric shape does not suffice,
designers can define custom geometry and assign it "“intelligence," allowing it to be recognized as part of the
equipment assembly for weight and center-of-gravity (COG) calculations.

Structural Integration: Transitioning from CADWorx Steel to Structure

One of the most significant evolutions in the Hexagon PPM suite is the transition from the legacy CADWorx Steel
module to CADWorx Structure. While the legacy steel module focused on simple member placement, CADWorx
Structure introduces a purpose-built environment for structural BIM (Building Information Modeling).

Key Differences in Structural Modules

The following table outlines the technical evolution between the legacy Steel module and the modern Structure
module:



Feature CADWorx Steel (Legacy) CADWorx Structure (Modern)

Object Logic Line-based geometry with applied Intelligent objects with data-rich
profiles. properties.
Modification Manual trimming and extending. Automatic miter and cope

adjustments.

Member Dialog Basic selection of L, C, and FB Advanced library including custom
shapes. profiles and plate tools.
BIM Integration Limited export capabilities. Full CIS/2 and IFC support for

structural analysis.

Legacy Support Standard profiles only. Command for converting legacy steel
to structure objects.

The Member Selection Process

In CADWorx Structure, the Select Steel Member Dialog Boxis the primary interface. It allows for the selection of
various international standards (AISC, Eurocode, etc.). Technical writers and engineers must note that CADWorx
Structure operates on a "rule-based" placement system. When two members intersect, the software can
automatically apply coping or clipping based on predefined structural rules, significantly reducing the drafting time
required for complex frames.

Technical Setup and Directory Management

Proper installation and configuration are the bedrock of a stable CADWorx environment. The software relies on a
specific directory structure to locate configuration files (.cfg), libraries, and specs. A common failure point in
enterprise deployments is the mismanagement of the Support Directory.

The .CFG File Architecture

The configuration file is a text-based file that governs the software's behavior. Key variables within the .cfg file
include:

1. SpecificationDirectory: The path where .prj files are stored.

2. LibraryDirectory: The path for data files and component blocks.

3. UnitManagement: Defines whether the project uses Imperial, Metric, or Mixed Metric (metric dimensions with
imperial nominal sizes).
Pro-Tip:Always maintain a "Master Configuration" on a network drive. Localized .cfg files lead to inconsistent
modeling across a team, which can cause catastrophic errors during the isometric generation phase.

Advanced Workflow: From 3D Model to Automatic Isometrics

The ultimate goal of any CADWorx Plant model is the production of Isometrics and Bills of Materials (BOM). This
process is handled by the ISOGEN engine, which is integrated directly into CADWorx.

SKEY and Component Mapping

For a 3D component to appear correctly on a 2D isometric, it must have a valid SKEY (Symbol Key). The SKEY is
a four-character code that tells the ISOGEN engine which symbol to draw. For example, a gate valve typically uses



the SKEY 'VAGA' If the SKEY is missing or incorrect in the specification, the isometric generation will fail or
produce an unreadable drawing.

Database Linking (DB Link)

CADWorx allows for Live Database Linking. By connecting the model to an external SQL or Access database,
every component placed in the drawing is mirrored as a row in a database table. This enables:

¢ Real-time material tracking.
e Cross-referencing with P&IDs (Process and Instrumentation Diagrams).
e Automatic generation of procurement lists.

Field Guide: Step-by-Step Custom Component Creation

When a project requires a component not found in the standard catalog, a technical workflow for User Shapes
must be followed:

1. Model the Geometry: Create the physical shape using standard 3D solid modeling techniques in the CAD
engine.

2. Define Connection Points: Use the ATTACHCOMPONENT or similar command to define the 'In' and 'Out’
nodes. This tells CADWorx where the pipe enters and exits.

3. Assign Data: Use the USERPROFILE command to assigh metadata such as weight, manufacturer, and
SKEY.

4. Add to Specification: Use the Specification Editor to add the new User Shape to the project's .prj file so other
designers can access it.

Troubleshooting and Performance Optimization

Operating a complex 3D plant model can lead to performance degradation. Effective management requires a
systematic approach to troubleshooting.

Common Error Resolution

e "Size Not Found" Error: Usually occurs when the pipe size selected in the model does not exist in the current
specification. Check the Setup Size/Spec Panel to ensure the correct ranges are active.

¢ Orphaned Components: Components that lose their connection to the specification. This often happens when
a .prj file is renamed or moved. Use the CHGTEXT or SPECUPDT commands to re-link components.

e License Failures: CADWorx uses the SPLM (Intergraph SmartLicensing) or similar systems. Ensure the
license seat is reserved and the server path is correctly pinged in the CADWorx Installation Guide steps.

Performance Matrices

To optimize large-scale models, consider the following technical adjustments:



Action Technical Impact Benefit

XREF Management Splits the model into smaller files Reduces RAM usage and improves
(Piping, Steel, Equipment). load times.

Layer Isolation Toggles visibility of non-essential Increases GPU redraw speed.
components.

Database Sync Running DB Sync periodically. Cleans up orphaned data entries in

the linked SQL table.

Synthesis: The Future of Industrial Design with CADWorx

The integration of CADWorx Plant, Equipment, and Structure creates a unified environment where data flows
seamlessly from the engineering office to the fabrication shop. As the industry moves toward Digital Twin
technology, the accuracy of the CADWorx model becomes the foundation for the entire lifecycle of the plant. By
mastering the specification-driven workflow, parametric equipment modeling, and the transition to object-oriented
structural design, engineering firms can ensure they deliver projects that are not only accurate but also highly cost-
effective.

Understanding the interplay between the Support Directory, the Specification Editor, and the 3D Engineis  the
hallmark of a Senior CAD Administrator. As tools continue to evolve, the core principles of data integrity and rule-
based design remains the same, ensuring that the complex puzzles of modern industrial facilities can be solved
with precision and speed.
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