
 
 

Malaysia’s Largest Renewable Energy Utility Pilots Digital Twins to Optimize and Modernize 

Operations   

 

Leveraging Bentley’s Applications at Their Bakun Hydroelectric Plant Saves 70% in Modeling Time and 

Sets a Benchmark for More Sustainable Hydropower Development in Sarawak 

 

• Sarawak Energy operates hydroelectric power plants in Malaysia, providing affordable, reliable, 

and renewable energy. 

• Aspiring to be a digital utility by 2025, Sarawak piloted a digital twin project at their Bakun 

hydroelectric power plant. 

• Their digital modernization efforts required open, integrated modeling applications to develop 

intelligent 3D plant models.  

• The successful pilot project demonstrates the digital twin as a crucial component to improve plant 

reliability and efficiencies for more sustainable hydropower development in Sarawak. 

 

Digital Twins Underpin Utility Modernization  

Capitalizing on the abundant rainfall and water resources on the Malaysian island of Borneo, Sarawak 

Energy provides affordable, reliable, and renewable energy within the state and beyond. Sarawak is 

Malaysia’s largest renewable energy provider, generating 3,452 megawatts of hydroelectric power, 

with 2,400 megawatts of that installed capacity coming from their Bakun facility. Situated in a remote 

area, three to four hours from the nearest big town, Bakun is the most critical hydroelectric power 

plant operated by Sarawak. Therefore, it was selected to implement their digitization blueprint to 

modernize and optimize business operations. 

 

Aligned with their digital roadmap, Sarawak wanted to create digital twins to improve collaboration 

and facilitate data-driven decision-making to support operations and maintenance of their remote 

hydropower plants. “Digital twins bridge the physical and digital platforms of our hydropower plants 

by consolidating relevant [multidimensional] information in a single platform to enable visualization 

of [plant assets and their performance status,]” said Paul Kan Wilson Jetan, senior IT executive at 

Sarawak Energy. Aspiring to be a digital utility by 2025, and supporting energy and environmental 

sustainability, Sarawak initiated a digital twin pilot project for one of the turbine generator systems at 

their Bakun plant. 

 

Challenges Generating Intelligent Plant Models 

The scope of this pilot project required creating intelligent 3D plant models. However, Sarawak faced 

challenges given the unavailable and inaccurate digital as-built drawings of the actual site and existing 

assets, compounded by limited site accessibility, slow network speeds, and compatibility issues with 

third-party applications. “The development of comprehensive 3D solid models for brownfield assets 

from as-built 2D drawings and engineering documents is a costly and time-consuming process,” said 

Jetan. To overcome these difficulties, Sarawak realized that they needed flexible, integrated 

technology with customization capabilities to ensure modeling integration with third-party enterprise 

applications. 
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Due to the unavailability of digital as-built documentation, Sarawak first had to scan the relevant data 

and documents, converting them into a digital format prior to beginning the project. They also 

required a high-resolution drone mapping and ground laser scanning solution to access, capture, and 

process data and images of the existing Bakun facility into a reality mesh. To generate an accurate 

plant digital twin, they then had to model the critical assets and equipment and integrate the models 

with the digitized maintenance records and engineering documentation, and the 3D reality model. 

These digitization processes required a streamlined technology approach for efficient and cost-

effective development of a digital hydroelectric power plant. 

 

Integrated Technology Facilitates Digital Facility Management 

“To streamline the process, the pilot project at Bakun leveraged the Bentley solution to develop 

hybrid 3D models, which consist of 3D solid models for the critical assets and 3D reality models for 

the remainder of the turbine-generator system,” said Jetan. Sarawak used ContextCapture to process 

136 gigabytes of drone-captured photos into highly detailed reality models that were further 

augmented with LiDAR scanned images. Leveraging MicroStation and Bentley’s open modeling 

applications, they developed the 3D solid models and piping and instrumentation diagrams, linking 

the equipment maintenance and engineering documentation to generate intelligent 3D models. 

 

To better visualize the assets and ensure seamless integration with third-party enterprise applications 

with minimal configuration, Sarawak used PlantSight. The customized digital twin solution enables 

Sarawak to visualize data related to key operation performance metrics and derive actionable insight 

for more informed decisions regarding management of the Bakun facility. “Beyond the engineering 

work to develop the digital twins, the team has also developed a 3D presentation of the pilot project 

at Bakun HEP, using LumenRT to showcase the capability of digital twins to our business 

stakeholders,” said Jetan. 

 

Digitization Drives Savings and Sustainability 

Throughout the digital twin development, Sarawak leveraged Bentley’s collaborative modeling and 

visualization technology, reducing the time to develop the as-built designs by 70%. Having a digital 

interactive platform facilitates real-time communication and remote operation, minimizing and 

optimizing the number of staff on site by approximately 30%. It also reduces travel frequency to the 

Bakun plant by 40% to help reduce the carbon footprint. Integrating a digital twin with asset 

performance solutions and connecting it to real-time monitoring systems enhances visualization and 

contextualization of the operations and maintenance data, which is expected to reap cost-saving 

benefits and improved reliability and efficiency of the hydropower plant. 

 

“The pilot project has successfully showcased digital twins as a critical enabler for the remote 

operation of hydropower plants,” said Jetan. It demonstrates the capability of digital twins as one of 

the key technologies to optimize and modernize hydropower plant operations and maintenance. As 

part of Sarawak’s digital roadmap to transform business processes and harness the value of their data 

to improve efficiency and productivity, the digital twin solution enables more efficient use of water 

resources for more sustainable hydropower development in Sarawak, supporting clean energy 

transition.  
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Image Caption: Sarawak leveraged Bentley’s collaborative modeling and visualization technology, 

reducing the time to develop the as-built designs by 70%. Image courtesy of Sarawak Energy. 

 

Author: Richard Irwin is solution marketing manager with Bentley Systems. He can be reached at 

richard.irwin@bentley.com. 
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