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In an industry where change is the only constant, staying 

ahead of technological advancements can seem overwhelming. 

However, keeping in step with evolving technology offers 

big benefits, such as increased efficiency and strengthened 

resilience, particularly in the utility industry. While traditional 

2D design methods were once sufficient for substation design, 

as we embrace technological progress and the growing 

complexity of infrastructure projects, digital transformation for 

all components of utility system design has become essential.
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served the industry well, substation design is falling behind 

as more power system components, such as foundations, steel 

structures, control rooms, and communications systems, are 

designed using 3D technology.

THE BENEFITS OF 3D DESIGN FOR SUBSTATIONS

While transitioning to 3D design comes with challenges, 

including potentially significant initial costs for software and 

training, replacing legacy systems incompatible with new 

3D technologies, and defusing internal resistance as teams 

adapt to new workflows, processes, and tools, the long-term 

benefits of 3D modeling and design significantly outweigh the 

drawbacks. These benefits include:

	» Enhanced Visualization: Models provide a comprehensive 

representation, allowing stakeholders to easily understand 

spatial relationships within the system, which may include 

virtual reality walkthroughs.

	» Digital Twin Implementation: Digital twin technology 

enables predictive maintenance, optimized performance, 

and increased system reliability.

	» Real-Time Collaboration: Many 3D design tools are cloud-

based platforms with shared interfaces. These enable 

multiple users to work on the model simultaneously, 

facilitating collaboration and quicker decision-making.

	» Improved Accuracy: Detailed 3D models accurately 

represent every substation component, reducing errors 

and omissions, minimizing rework, and identifying clash 

detection.

	» Effective Stakeholder Engagement: 3D models are more 

intuitive and accessible than 2D drawings, increasing 

stakeholder engagement.

	» Simulation and Scenario Planning: Design tools often 

include simulation capabilities, allowing teams to visualize 

potential issues and proactively test scenarios before 

construction.

	» Streamlined Processes: Establishing streamlined processes 

prevents information siloing and enhances project 

coordination, aligning project and organizational goals.

	» Documentation and Reporting: Software platforms 

can generate detailed and standardized reports and 

documentation, providing clear and concise information for 

project reviews, approvals, and regulatory compliance.

	» Training and Onboarding: Interactive 3D models can 

help new team members quickly grasp the project scope, 

accelerating the onboarding process.



|  3  cmaanet.org



|  4  cmaanet.org

About the Author

Krishna Yalamanchili, PE, is a power services manager at Gannett Fleming. 

He has 18 years of experience as a professional in substation design, power 

system analysis, procurement and construction support, project management, 

and client relationship management.

About the Article

This article was written for the online Gannett Fleming Projects page. 

Founded in 1915, Gannett Fleming


