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In the high-stakes environment of industrial engineering, the precision and integrity of 3D models are paramount. 

AVEVA PDMS(Plant Design Management System) has long stood as the industry standard for complex plant

design, providing a multi-user, database-driven environment for the design, construction, and maintenance of

massive capital projects. As the engineering landscape shifts toward integrated cloud solutions and digital twins,

understanding the foundational mechanics of PDMS remains critical for engineers and technical writers involved in

the Oil & Gas, Power, and Marine sectors.

The Evolution of AVEVA PDMS and the Transition to Modern Platforms

For decades, AVEVA PDMS has been the backbone of engineering, procurement, and construction (EPC) projects. 

Its core strength lies in its DABACON(Database for Construction) technology, a proprietary database management

system designed specifically for the rigorous demands of 3D engineering. Unlike file-based CAD systems, PDMS

allows hundreds of designers to work simultaneously on a single project model without the risk of data corruption or

synchronization lag.

While AVEVA is currently transitioning its user base toward AVEVA E3D Design, the legacy and technical

principles of PDMS continue to influence modern workflows. The move to the cloud-based modern world offers

enhanced visualization and performance, yet the underlying logic of element hierarchy, attribute assignment, and

database consistency remains consistent. Understanding PDMS is, therefore, a prerequisite for mastering any

advanced plant design software.

Technical Architecture: The DABACON Database and Project Hierarchy

To master AVEVA PDMS, one must first grasp its data structure. Everything in PDMS is stored as an element

within a strict hierarchy. This hierarchy ensures that data is logically grouped and that administrative permissions

can be applied at various levels of the project.

The Administrative Hierarchy

•  WORLD (World): The root of the entire project database.

•  SITE: Represents a physical area or a major division of the plant.

•  ZONE: A sub-division within a Site, often used to group specific systems like piping, structural, or equipment.

•  ELEMENT: The specific design components, such as a pipe branch, a structural beam, or a pump.

This hierarchical approach allows for efficient data querying and reporting. For example, a structural engineer can

isolate all elements within a specific 'ZONE' to perform interference checks or generate a Bill of Materials (BOM)

without affecting other disciplines.

Deep Dive: PDMS Structural Design Module

The Structural Designmodule within AVEVA PDMS is a comprehensive suite of tools used to create steelwork

and concrete structures. It provides a logical framework for designing everything from simple equipment supports to

complex multi-story platforms.



Core Components of Structural Modeling

Structural design in PDMS is divided into specific sub-modules, primarily Beams & Columns and Panels & Plates

. The technical execution relies on the following primary element types:

•  FRMW (Framework): Used to group related structural members.

•  SBFR (Sub-Framework): A secondary grouping level within a Framework.

•  SCTN (Section): Represents an individual structural member, such as an I-beam or a channel.

•  PANE (Panel): Used for floors, walls, or any planar surfaces.

•  PLTX (Plate): Used for detailed steel plates, gussets, and stiffeners.

The Structural Modeling Workflow

1.  Setting the Design Environment: Designers begin by defining the 3D grid and coordinate system. This 

ensures all structural members are positioned accurately relative to the plant's datum point.

2.  Member Selection and Specification: PDMS uses a Catalogue (CATA) system. Designers select sections 

based on predefined engineering specifications (e.g., ASTM, DIN, or JIS standards).

3.  Positioning and Orientation: Each structural element is defined by its POS (Position) and ORI (Orientation) 

attributes. PDMS allows for precise control through the use of P-lines (Positioning lines), which represent specific 

points on a cross-section (e.g., Top of Steel, Neutral Axis).

4.  Connectivity and Trimming: Beams and columns are connected using Joints. PDMS automatically calculates 

the necessary 'trimming' to ensure that members do not overlap and that the physical intersection is accurately 

represented for fabrication.

CAD Interoperability and File Formats

In a multi-disciplinary engineering project, data exchange between different software packages is inevitable. AVEVA 

PDMS provides robust interoperability features to facilitate the import and export of 3D data.

Commonly Supported File Formats



Format Type Primary Use in PDMS

STEP (.stp) Neutral 3D Exchanging high-fidelity 3D geometry 
with mechanical CAD packages like 
SolidWorks or Inventor.

IGES (.igs) Surface/Wireframe Legacy format for transferring surface 
data between various CAD systems.

DWG/DXF 2D/3D CAD Importing 2D plot plans or exporting 
3D models to AutoCAD for drafting 
purposes.

SAT (ACIS) Solid Modeling Transferring precise geometric solids.

SDNF Steel Detailing Specialized format for transferring 
structural models to fabrication 
software like Tekla Structures.

The Role of AVEVA Gateway

To manage complex interoperability, AVEVA Gateway acts as a bridge. It ensures that when data is imported (e.g., 

an equipment model from an external vendor), the intelligence of the model—such as nozzle locations and 

orientations—is preserved. This is critical for downstream activities like Clash Detection and Piping Stress 

Analysis.

The User Interface and Essential Navigation

The PDMS User Interface (UI) is designed for professional efficiency. Key UI components that every technical user

must master include:

•  Design Explorer: A tree-view representation of the project hierarchy, allowing for quick selection and 

navigation of elements.

•  3D View: The primary graphical window where the model is rendered. Users can manipulate the view using 

rotation, zoom, and panning tools.

•  Command Window: For advanced users, the command window allows for the execution of PML 

(Programmable Macro Language) commands, enabling automation of repetitive tasks.

•  Attributes Utility: A pane that displays the properties of the currently selected element, such as its name, type, 

material, and dimensions.

Technical Analysis of Material Take-Off (MTO) and Reporting

One of the most powerful features of PDMS is its ability to generate highly accurate reports and Material Take-

Offs (MTO). Because every element in the model is linked to a database entry containing its specification and

weight, the software can calculate the total mass and quantity of materials required for construction.

Mathematical Logic in Reporting

The reporting engine uses a query-based logic similar to SQL. For example, to calculate the total weight of steel in

a specific ZONE, the system executes a summation function:

TotalWeight = :2�…`olume of SCTN * Density of Material Specification)



This level of precision eliminates the human error associated with manual calculations, significantly reducing

procurement waste and ensuring that structural foundations are designed for the correct loads.

Comparison: AVEVA PDMS vs. AVEVA E3D Design

As organizations upgrade their infrastructure, it is important to understand how PDMS compares to its successor, 

AVEVA E3D Design. While PDMS provides the technical foundation, E3D introduces modern enhancements.



Feature AVEVA PDMS AVEVA E3D Design

Graphics Engine DirectX 9 / OpenGL Advanced DirectX 11+ / High-Res 
Rendering

User Interface Classic Menu/Toolbar Ribbon-based Modern UI

Database Technology DABACON Enhanced DABACON (with Cloud 
support)

Laser Scanning External Integration Required Native Point Cloud Integration

Drafting Separate 'Draft' Module Integrated 'Draw' Environment

Automation PML PML and .NET API Support

Case Study: Addressing Structural Design Failures through PDMS

Consider a real-world scenario in an offshore platform project where a main deck beam was found to have a clash

with a high-pressure piping line. In a traditional 2D workflow, this might not be discovered until the construction

phase, leading to expensive rework.

The PDMS Solution

1.  Clash Detection: The designer runs a global 'Clash Check' in PDMS. The software identifies an 'Hard 

Interference' between the SCTN and the PIPE.

2.  Dynamic Modification: The structural engineer moves the beam by adjusting its POS attribute. Because the 

model is 'live,' the change is instantly visible to the piping department.

3.  Consistency Check: PDMS runs a Data Consistency Check (DCC) to ensure that moving the beam hasn't 

disconnected any secondary braces or violated minimum clearance standards.

4.  Updated Deliverables: Once the clash is resolved, the DRAFT module automatically updates the general 

arrangement drawings to reflect the new position, ensuring that the fabrication team receives the correct data.

Troubleshooting and Operational Best Practices

To maintain a healthy PDMS environment, certain operational standards must be upheld. Common issues and their

technical solutions include:

1. Database Locking and Access Issues

In a multi-user environment, users may occasionally encounter 'Claim' errors where an element is locked by 

another user. Solution:Use the UNCLAIM command or the Admin module to release the lock, ensuring that the

database integrity is maintained without data loss.

2. Overlapping Elements (Clashes)

Excessive clashes can lead to inaccurate weight reports. Best Practice:Implement weekly 'Clash Clearance'

sessions where different discipline leads (Piping, Structural, E&I) review the clash report and assign responsibility

for resolution.

3. Model Corruption and 'Ghost' Elements

Elements that exist in the database but do not appear in the 3D view can occur due to interrupted save sessions. 



Solution: Regular database RECONFIG (Reconfiguration) and CHECK/FIXroutines should be performed by the

Project Administrator to purge orphaned data.

Future Implications: Digital Twins and the Cloud

The transition of AVEVA PDMS data into the cloud is not merely a change in storage—it is a shift toward the 

Digital Twin  concept. By integrating the 3D PDMS model with real-world sensor data via the AVEVA Connect

platform, operators can monitor the structural health of a plant in real-time. This 'living model' allows for predictive

maintenance, where the 3D model serves as a visual interface for complex engineering data, far outlasting its initial

role in the design and construction phases.

As technical writers and engineers, the mastery of AVEVA PDMS provides the specialized knowledge required to

navigate these complex digital ecosystems. By understanding the hierarchical structure, the nuances of the

structural design module, and the critical importance of CAD interoperability, professionals can ensure that the

massive industrial facilities of tomorrow are designed with the highest standards of safety, efficiency, and technical

precision.
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