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Custom Plugins for Oil & Gas CAD
Platforms: Enhancing Specialized
Workflows

Introduction

The oil and gas industry is a complex ecosystem that relies heavily on precision, efficiency, and
safety across all stages of operations, from exploration and drilling to production and
decommissioning. At the heart of this ecosystem is computer-aided design (CAD) to design,
model, and manage infrastructure. However, generic CAD tools often fall short of the highly
specialized needs of oil and gas professionals. Custom plugins built specifically for oil and gas
CAD platforms have emerged as a powerful solution that transforms workflows, minimizes
errors, and improves cross-disciplinary collaboration.

This whitepaper explores the strategic role of custom CAD plugins in optimizing oil and gas
workflows. It provides insights into real-world applications, benefits, challenges, and future
prospects, supported by industry data, technical examples, and visual infographics.



1 INSTANDART

Market Overview & Industry Trends

CAD platforms have become mission-critical across oil & gas engineering — from conceptual
design through operations. In 2025:
e Around 80 % of top-tier oil & gas engineering firms use CAD for plant layout, piping, and
structural design.
e The global CAD software market was valued at US $12.6 bn in 2024, projected to reach
US $19.2 bn by 2032, growing at a 9.5 % .
e The oil & gas software segment itself was worth US $32 bn in 2023, forecasted to grow
at ~7.5 % CAGR through 2030.
e Specifically, oil & gas-specific engineering software — including CAD — is projected to
grow from US $1.25 bn in 2024 to US $2.03 bn by 2031, at 6.9 %.

$19.2B 9.5%

Projected CAD Market Value CAD Market Annual Growth
by 2032 Rate

$32B 62%

Oil & Gas Software Market Growth in Qil & Gas
(2023) Engineering Software by 2031

This growth is driven by the need for higher design precision, digital transformation, automation,
and compliance — areas where vanilla CAD platforms fall short without targeted enhancements.

Main trends:
e Cloud & Collaboration. Cloud-based CAD holds 45-60 % market share, with adoption
growing fastest — 12-15 % annual growth rate. Cloud-native tools and Saa$S plugins
facilitate real-time collaboration between offshore, EPC, and operations teams.
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Cloud-based CAD Market Share

Annual Growth Rate

e AIl/ML Integration. Around 35 % of new CAD platforms now embed Al-assisted drafting
or generative design features. In oil & gas software, Al-driven analytics and predictive
maintenance are key growth drivers.

of New CAD Platforms

Al-Powered Features

Al-assisted drafting
Generative design features
Predictive maintenance analytics

Automated design optimization

e Digital Twins & Simulation. Digital twins are widespread in major players like BP, Shell,
and TotalEnergies, with use increasing in plant layout and equipment modeling.
Simulation and VR/AR integration ranges from 27 % to 41 % penetration in modern CAD

tools.
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Major Oil Companies

BP, Shell, and TotalEnergies lead digital twin adoption for plant operations

l

Plant Layout Modeling

Widespread use in equipment modeling and facility optimization

o

VR/AR Integration

27-41% penetration in modern CAD simulation tools

e Regional Insights. North America leads usage (~35-38 % market share), followed by
Asia-Pacific (28-30 %), which is the fastest-growing region. SMEs represent ~30-35 % of
oil & gas CAD users and are the fastest adopters of cloud and plug-in automation.

North America Asia-Pacific

35-38% 28-30%

Market Leader Fastest Growing

Other Regions

32-37%

Emerging Markets
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Role of CAD in Oil & Gas

CAD platforms in oil and gas are used for:
e Pipeline and facility layout design
3D modeling of offshore and onshore rigs
Structural and stress analysis simulations
P&ID (Piping and Instrumentation Diagram) generation
Clash detection and interference analysis
Document control and revision history
Key platforms in this space include AutoCAD Plant 3D, AVEVA E3D, Bentley OpenPlant, and
Intergraph Smart 3D. Yet these platforms often require adaptation to meet project-specific
standards or client requirements.

Limitations of Generic CAD Platforms

Oil & gas projects involve highly specialized needs — such as:

e Clause-driven tagging (P&ID/instrument loops)

e Complex BOM generation meeting API/ASME requirements

e Pipeline hydraulics or thermal simulation

e Interoperability with ERP, PLM, GIS, and digital twin systems
Generic CAD platforms often force manual workarounds, causing delays, inconsistencies, and
cost overruns.

What Are Custom CAD Plugins?

Custom plugins are modular software extensions built to tailor existing CAD platforms to better
suit oil and gas operations. Written in languages such as .NET, C++, Python, or LISP, these
plugins can automate repetitive tasks, enforce standards, add domain-specific calculations, and
integrate with third-party systems.

Plugin Types:

Automation Plugins (e.g., automatic tag generation)

Validation Plugins (e.g., standards compliance checks)

Data Exchange Plugins (e.g., ERP or GIS sync)

Simulation Plugins (e.g., pressure drop or thermal analysis)
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Automation Data Exchange
Plugins Plugins

Validation
Plugins

Simulation Plugins

Key Benefits of Custom Plugins for Oil & Gas Workflows

e Time Efficiency. Automate tasks like isometric drawing generation, BOM exports, or
P&ID tagging. Improved Accuracy
Plugins reduce human errors and ensure design consistency across large teams.
Compliance with Standards. Custom rulesets can automatically validate designs against
industry codes like ASME, API, ISO, or project-specific standards.

e Cross-Platform Integration. Connect CAD data with systems like SAP, AVEVA NET, or
cloud-based maintenance databases.

Performance Gains: Statistics & Infographics

Task Time Saved Error Reduction
Isometric Drawing —60 % -70%
Tagging & Loop Numbering —45% -80 %
BOM Compilation -55% —65 %
Standard Checks -50 % —75%
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Isometric Drawing Tagging & Loop Numbering
TIME SAVED ERROR TIME SAVED ERROR
REDUCTION REDUCTION
_

4

BOM Compilation Standard Checks
TIME SAVED ERROR TIME SAVED ERROR
REDUCTION REDUCTION

Infographic: A stacked bar showcasing pre/post-plugin productivity and error rate reductions.
Annualized productivity per mid-size firm:

e 400+ man-hours saved per project

e Estimated labor cost savings: US $200 k+ per year

Technical Considerations in Plugin Development

Aspect
Platform APls
Data Schema
Ul/uXx
Performance
Security

Version Compatibility

Considerations

Understanding Autodesk ObjectARX, AVEVA E3D APIs, etc.
Aligning plugin logic with CAD data structures

Seamless Ul within native CAD interface

Optimization for large datasets

Protecting proprietary design data in plugins

Ensuring plugins work across CAD platform updates
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ROI and Productivity Metrics

Metric Before Plugin  After Plugin  Improvement
Drawing generation time 8 hours 3 hours 62.5% faster
BOM preparation 6 hours 2 hours 66.6% faster
Error rate per 100 drawings 7 1.5 78.5% improvement
Man-hours saved per — 400+ hours  Significant ROI
project
S Drawing Generation = BOM Preparation
Time
£
e BEFORE
BEFORE
8 . -
—_
hrs
hrs

66.6% Faster
62.5% Faster

& Error Rate (per 100
drawings)

&
BEFORE AFTER

7 Bl 1.5

78.5% Improvement

ROI:
Custom plugin investment: $25,000 — $100,000
Annual savings for mid-sized firm: $200,000+ in man-hours and rework
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Performance Comparison

Drawing Generation BOM Preparation
8h
&h
3h
2h
Before After Before After
Error Rate
7
1.5
Before After

Real-World Application Scenarios

1. AutoCAD Plant 3D Loop Tagging
> Reduced hours spent on manual loop and instrument tagging by 40% on a refinery
project.

2. GIS-CAD Sync for Pipelines
> Automatic alignment sheet creation saved several weeks in cross-disciplinary
workflows.

3. AVEVA E3D Offshore Rig Validation
> Custom plugin streamlined load analysis and clash detection; errors fell by 70%.

4. CAD-ERP Integration
> SAP integration plugin enabled near real-time BOM updates across engineering and
procurement systems.
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Challenges & Mitigation

e Upfront costs & in-house expertise — Mitigate via phased development and vendor
partnerships
CAD version compatibility — Use CI/CD testing and modular architecture
Security/data protection — Implement encryption, key management, and access controls
Maintenance burden — Establish version support and documentation policies

Future Trends Impacting Custom Plugins

e Al & Generative Design: Plugins may provide intelligent routing, auto-correction,
context-aware modeling.

e Digital Twins & Real-Time Sync: CAD plugins connected to live asset data — per BP and
others’ adoption.
Cloud & SaaS Models: Plugins evolving into microservices accessed via the cloud.
Open Standards / Interoperability: Plugins increasingly supporting IFC, ISO 15926, and
PLM/GIS integration.

e Smaller Firms, Bigger Gains: SMEs now driving plugin adoption via cloud-first,
pay-as-you-go models.
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Al & Digital Twins
Generative & Real-Time
Design Sync

Cloud & SaaS
Models

Open Smaller Firms,
Standards Bigger Gains

Conclusion & Strategic Recommendations

Custom plugins deliver transformative ROI in CAD workflows — boosting productivity, reducing
risks, and laying the groundwork for next-gen workflows powered by Al, cloud, and digital twins.

e Start small with high-impact modules: e.g. BOM export or tagging automation

e Focus on integration with core business systems (PLM, ERP, GIS)

e Adopt modular, maintainable architecture

e Explore Al-driven enhancements for tasks like clash detection
InStandart specializes in designing, building, and deploying custom CAD plugins for the oil &
gas industry. Our expertise spans:

e Seamless AutoCAD Plant 3D, AVEVA E3D, Bentley OpenPlant plugin development

e Al-enhanced design tools and cloud-integrated workflows

e Full lifecycle support: from technical consultancy to post-deployment maintenance
Let us help you unlock efficiency, accuracy, and digital transformation potential — through
specialized CAD automation.
Contact us today to schedule a complimentary workflow audit and custom development
roadmap.
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