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In the rapidly evolving landscape of multi-disciplinary industrial design, AVEVA Everything3D™ (E3D) 2.1stands

as a cornerstone technology for engineering, procurement, and construction (EPC) projects. As the successor to

the legacy PDMS system, E3D 2.1 integrates advanced 3D modeling with high-performance graphics and

automated drawing generation. This guide provides a deep technical exploration of the E3D ecosystem, focusing

on administration, the supports module, and core functionality protocols essential for senior designers and system

administrators.

The Architectural Foundation of AVEVA E3D™ 2.1

AVEVA E3D™ is built upon a sophisticated data-centric architecture that separates the graphical representation 

from the underlying metadata. This ensures that every component—from a simple pipe support to a complex 

distillation column—is treated as a discrete data object within a hierarchical database structure. Understanding this 

hierarchy is the first step in mastering the AVEVA E3D™ Database Management System (DBMS).

Database Hierarchy and Management

At the core of the system is the Project, which acts as the container for all engineering data. Within a project,

databases are categorized by their function. These typically include:

•  System Database: Contains project-wide settings, user permissions, and access control lists.

•  Catalog Database: Stores the specifications (Specs) for piping, structural profiles, and components.

•  Design Database: Houses the actual 3D model data created by designers.

•  Dictionary Database: Defines the User Defined Attributes (UDAs) and User Defined Element Types (UDETs) 

that extend the system's standard capabilities.

Proper database management requires a thorough understanding of the Administrator User Guide, specifically 

regarding the Project Creation Wizard. This tool automates the instantiation of these databases, ensuring that the

relationships between the System, Catalog, and Design databases are correctly mapped from the onset of the

project lifecycle.

Deep Dive: AVEVA E3D™ Administration and System Configuration

System administrators are responsible for the structural integrity and operational efficiency of the E3D environment. 

The Administrator Command Reference Manual provides the syntax required for low-level database 

manipulation and system auditing. Administering E3D involves more than just user management; it requires the 

configuration of Distributed Attributes and Status Definitions to track the progress of engineering entities.

The Role of User-Defined Attributes (UDAs)

Standard attributes provided by AVEVA (such as Name, Position, and Orientation) often fall short of specific project 

requirements. User Defined Attributes (UDAs)allow administrators to append custom metadata to elements. For

instance, a designer might need to track the "Paint Code" or "Vendor Lead Time" for a specific support. By defining

these in the Dictionary database, these attributes become available across the model and can be extracted into



reports or drawings.

Implementing Database Views and Status Control

To manage massive datasets, E3D utilizes Database Views. These allow users to query and display specific 

subsets of data without loading the entire project, significantly improving performance. Furthermore, Status 

Definitionsallow teams to implement workflow gates. Elements can transition from "Work in Progress" to

"Approved" or "For Construction," with permissions restricted based on the element's current status.

Technical Analysis of the Supports Module (TM-1818)

The Supports module of AVEVA Everything3D™ 2.1, detailed in technical manual TM-1818, is one of the most

critical components of the software. It is used to create, modify, and delete the various types of pipe and duct

supports. Unlike traditional CAD programs where supports might be simple graphical blocks, E3D supports are

intelligent assemblies that interact with both the piping model and the structural framework.

The Support Creation Workflow

The creation of a support involves several algorithmic steps within the E3D engine:

1.  Selection of Support Type: Choosing from standardized catalogs (e.g., hangers, shoes, or anchors).

2.  Attachment Geometry: The system calculates the intersection between the pipe (or duct) and the adjacent 

structural element (e.g., an I-beam or concrete slab).

3.  Parameter Configuration: Adjusting height, offset, and material thickness based on the calculated load and 

thermal expansion requirements.

4.  Validation: The system checks for clashes and ensures the support adheres to the engineering specifications 

defined in the Catalog database.

Comparison of Support Management Techniques

The following table illustrates the differences between manual support design and the automated E3D 2.1 Supports

module approach:



Feature Manual CAD Approach AVEVA E3D 2.1 Supports Module

Data Integration Disconnected graphics and 
spreadsheets.

Full integration with Pipe/Structure 
metadata.

Clash Detection Manual visual inspection. Automated 3D clash reporting.

Bill of Materials (BOM) Manual counting, high error rate. Automatic extraction from 3D model.

Parametric Updates Requires manual redraw if pipe 
moves.

Supports update automatically with 
pipe movement.

Specification Compliance Dependent on designer memory. Hard-coded spec limits in the Catalog.

The DRAW User Guide: Generating Engineering Deliverables

While the 3D model is the "source of truth," engineering projects still rely heavily on 2D deliverables. The DRAW 

module is the engine that converts 3D data into orthographic, isometric, and section views. The DRAW User Guide

outlines the procedural steps for creating highly accurate drawing sheets.

Automated Drawing Generation (ADG)

The ADG functionality in E3D 2.1 allows for the batch creation of drawings. By utilizing Library Templates ,

administrators can standardize the look and feel of drawings across the entire project. Key technical components of

the DRAW module include:

•  Draw List: A collection of 3D elements selected to be rendered in a specific view.

•  Backing Sheets: The title blocks and border frames containing project-level UDAs (e.g., Project Number, 

Revision).

•  Annotation Rules: Logic-based labeling that automatically pulls data (like Pipe Bore or Support Tag) and 

places it on the drawing sheet.

Customization via .NET and Command Reference

For organizations requiring high levels of automation, E3D 2.1 supports .NET Customisation. This allows

developers to write C# or VB.NET code to interact with the AVEVA core API. Typical use cases include custom

reporting tools, automated model validators, or complex geometry generators that go beyond standard parametric

capabilities.

The Administrator Command Reference Manualremains a vital tool even in the age of GUI-driven interfaces.

Command-line interactions (PML - Programmable Macro Language) allow for rapid data querying and bulk updates

that would be cumbersome in the graphical UI. For example, a single command can update the 'Status' of

thousands of pipe supports simultaneously, a task that would take hours if performed manually.

Practical Implementation: A Field Guide for Project Setup

Setting up a new project in E3D 2.1 requires a disciplined approach. Failure to configure the environment correctly 

at the start can lead to database corruption or data loss. The following checklist, derived from the Common 

Functionality User Guide, provides a high-level roadmap:



Phase 1: Project Initialization

•  Initialize the Project via the Project Creation Wizard.

•  Define the World Coordinate System (WCS) and Site origins.

•  Establish the Team and User access hierarchy in the System DB.

•  Configure the MDS (Multi-Discipline Supports) settings if specialized support libraries are used.

Phase 2: Catalog and Spec Development

•  Import or create piping and structural specifications.

•  Define User System Defined Attributes for specialized reporting.

•  Validate the 3D symbols (templates) for all components.

Phase 3: Design and Drafting Integration

•  Set up the DRAW module backing sheets and styles.

•  Configure the Inter-Departmental Design (IDD) checks to manage clash detection between piping, structural, 

and electrical teams.

Troubleshooting and Operational Excellence

In a multi-user environment, technical issues are inevitable. Common challenges include database locks, claim 

conflicts, and attribute mismatches. The Administrator User Guideoffers several strategies for maintaining

system health.

Managing Database Claims

E3D utilizes a "Claim/Release" mechanism. If a designer is working on a pipe, they "claim" it, preventing others 

from modifying it. A common error occurs when a user exits the software unexpectedly without releasing their 

claims. Administrators must use the Admin Command Referenceto force-release these elements to avoid

workflow bottlenecks.

Case Study: Failure in Support Propagation

Scenario:A piping designer moves a large diameter line, but the associated supports do not follow, resulting in

"orphan" supports.

Solution: The administrator must check the Support-to-Pipe association in the metadata. Often, this occurs 

because the 'Attachment' attribute was broken during a manual delete-and-replace operation. Re-running the 

TM-1818 Supports Update Macrorestores the parametric link and relocates the supports to their correct

coordinates relative to the pipe centerline.

The Future of Engineering with AVEVA E3D™

The transition from manual drafting to integrated 3D environments like AVEVA E3D 2.1 represents a fundamental 

shift in engineering methodology. By leveraging the Common Functionality User Guide and the Administrator 

Command Reference, organizations can build robust design environments that minimize human error and

maximize efficiency. The data-centric nature of E3D 2.1 means that the 3D model is no longer just a visual tool; it is

a comprehensive database that drives procurement, fabrication, and long-term asset management. As the industry

moves toward "Digital Twins," the technical accuracy of the E3D database becomes the primary asset of the

engineering firm, making the roles of the administrator and the lead designer more critical than ever before.

Ultimately, mastering E3D 2.1 requires a commitment to understanding both the graphical interface and the 

underlying data structures. Whether through the Supports Manual or .NET Customisation, the ability to



manipulate the system at a granular level is what distinguishes a standard user from a technical expert. By

adhering to the protocols outlined in the official user documentation and technical manuals, engineering teams can

ensure that their projects are delivered on time, within budget, and to the highest technical standards.
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