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Introduction 
The increased decentralization of electric power grids has created a 
unique set of asset management challenges for utilities. For many 
utilities, aging infrastructure such as utility distribution systems is 
inadequate and in desperate need of upgrades and repairs.  

Annual spending to operate and maintain utility distribution grids 
continues to increase. According to the U.S. Department of Energy's 
Energy Information Administration (EIA), utilities in the United States 
incurred $14.6 billion in distribution system operations and maintenance 
costs in 2019 alone. The EIA also reported that utilities spent $31.4 billion 
on capital investment to replace, modernize, and expand existing 
infrastructure on their distribution systems in the same period. 

Over the next decade, these costs will increase commensurate with 
broader adoption of rooftop solar and electric vehicles. The growing 
complexity of the distribution grid, extreme weather events, increased 
penetration of distributed energy resources, and increased sporadic outages have put pressure on utilities to improve 
grid reliability while controlling costs and effectively operating their distribution systems. 

To reduce operating costs, the utility sector must prioritize revamping and updating outdated maintenance processes 
and procedures as well as assets. As innovative utilities are increasingly leveraging data and technology to improve their 
asset performance management (APM) strategies, a paradigm shift has occurred. Historically, utilities have scheduled 
planned maintenance of assets. For example, in the "shoulder" months when electric demand is at its lowest, utilities 
would typically perform maintenance on their most critical assets such as generation plants, transmission lines, 
substations, and distribution systems. A more sophisticated, data-driven, and technologically advanced method of asset 
management has emerged in recent years. Today, many utilities are taking a "condition-based" approach to 
maintenance, thereby prioritizing maintenance based on need or likelihood of asset failure.  

By digitizing assets and leveraging operational and asset condition data, utilities can efficiently maintain grid assets while 
limiting downtime and reducing costs associated with unplanned failures. The ability to remotely monitor and diagnose 
asset health reduces truck rolls and helps utilities prioritize maintenance activities, reduce asset failure, and keep assets 

This IDC Technology Spotlight examines the importance of new innovations —  
in particular, new sensor technologies and analytic capabilities — that can deliver  
higher levels of grid reliability for utility companies while controlling costs.  

KEY TAKEAWAYS 
»Utility costs to operate and maintain power 

distribution systems continue to rise. 

»Utilities need to move toward advanced 
asset performance management (APM) 
strategies to effectively manage the grid. 

» Emerging edge, cloud, and sensing 
technologies are advancing APM strategies.  

»A successful APM strategy will require 
information technology/operations 
technology (IT/OT) convergence. 

» There are many risks associated with not 
improving traditional grid maintenance 
practices.  

AT A GLANCE 
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running that are operating in perfect condition. An advanced APM strategy helps predict and prevent failures through 
proactive maintenance. It can also inform standard maintenance practices and procedures by leveraging data and insights 
captured by grid line sensors. The ability to collect and analyze asset and operational performance data through devices and 
sensors in the field provides actionable intelligence and enhances utilities' overall asset management processes. 

The ability to digitize, monitor, diagnose, control, and automate utility distribution system assets greatly improves  
utility operations. Data-driven decisions can help utilities uncover efficiencies that lead to significant savings and 
improved grid reliability. 

Benefits of Data and Analytics in Distribution Grid Management 
Data and analytics can provide visibility and control that grid operators need. Some of the major benefits of grid sensors 
and analytics technologies are as follows: 

» Greater predictability. Utilities can use data to get in front of potential power outages or asset failures before they occur. 

» Lower operational, maintenance, and labor costs. Savings can be realized through accurate prioritization of 
maintenance, fewer truck rolls, better vegetation management, reduced failures and outages, and eliminated 
inspection rounds for assets that are in good health. 

» Greater grid reliability and resiliency. Distribution grid data and analytics help operators preempt outages,  
reduce unplanned maintenance, and manage new power demands from electric vehicles, rooftop solar systems, 
and surges in usage. As more distributed energy resources come online, distribution system operations will 
become increasingly complex. Understanding and detecting potential constraints and operational risks on the 
distribution system will be key in effectively managing the grid. 

» Operational efficiency. In addition to reduced maintenance and labor costs, a data-informed approach to asset 
performance management delivers operational efficiencies and helps utilities improve overall operating margins. 

» Increased productivity. The ability to monitor and diagnose assets remotely increases operator productivity and 
improves safety for technicians in the field. 

» Ability to extend the useful life of assets. In addition to preventing asset failure and effectively managing the grid, 
utilities can extend asset and equipment life cycles through proactive maintenance, providing significant savings. 

Intelligent Line Sensors and Analytics for Distribution Grid Management 
Today, intelligent distribution line sensors, applications, and analytics, such as those provided by Sentient Energy, can make 
the electric distribution grid safer, more reliable, and easier to manage. These advanced solutions deliver greater visibility 
and control, cost and resource efficiency, and essential insights that help utilities prepare for the future of grid operations.  

Utilities should consider the following capabilities in their technology road map as they invest in grid maintenance and 
modernization improvements: 

» Sensors and analytics for improved grid reliability. Intelligent sensors, distributed applications, and advanced 
analytics can deliver visibility into real-time and historical distribution grid performance, dramatically improving  
grid reliability, safety, and efficiency.   
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» Data and analytics for improved grid safety. Detailed monitoring and analysis of disturbance data from sensors 
provide utilities with critical information needed to preempt faults before they occur for improved safety and 
System Average Interruption Frequency Index (SAIFI) metrics.  

» Capabilities that enable improved efficiency. Sophisticated overhead and underground sensors are designed to 
capture numerous elements of distribution system performance for real-time detection of performance, faults, 
and disturbances. Advanced grid analytics can help operators manage the increasingly complex distribution 
demands such as consumer solar, bidirectional power distribution, electric vehicle demand, resiliency and incident 
management, safety, and asset management. 

» Greater visibility and control. Sensors and software must monitor the entire grid in real time and alert operators to 
faults and potential faults to reduce incidents and enable efficient responses when outages occur. Detailed 
disturbance and performance data and analytics allow utilities to pinpoint and proactively address potential faults 
before they occur. System data can enable operators to confidently make asset management decisions based on 
real-time grid asset performance.  

» Big data and trends analytics capabilities. Distribution grid management solutions must capture and reveal trends 
that are essential for future grid operations planning such as shared energy, energy pooling and redistribution,  
bidirectional power distribution, and increased demand from new technologies including electric vehicles, smart 
cities, and user-generated power sources. 

Challenges 

Utility operators are increasingly evaluating sophisticated digital offerings to improve grid operations. The challenge with 
introducing advanced technologies and new management methodologies is the ability to break down traditional silos 
that exist in power companies. Electric utilities, particularly operations departments and personnel, need to embrace 
information technology/operational technology (IT/OT) integration for transitional strategies to work. IT and lines of 
business must be on the same page when it comes to adopting and optimizing the use of grid analytics technologies.  
In addition, they'll need alignment to fully execute streamlined grid operations and maintenance processes.  

Teams that can collect, interpret, and analyze large volumes of data to gain actionable insights will have an upper hand  
in grid operations. To effectively capitalize on new grid management solutions, utilities should invest in adding data 
scientists and upskilling existing team members in data and analytics.  

Further, some offerings are mainly cloud based, and there is some risk in going to market with cloud products and 
services. Regulatory hurdles regarding how cloud investments can be capitalized are a big challenge for utilities that want 
to embrace the cloud, especially large investor-owned utilities in the United States. Sentient Energy and other providers 
of cloud-based technologies will have to work closely with utilities and regulators to reach a consensus on how utilities 
can capitalize their cloud investments and roll cloud investment costs into their rate base. 

Utility technology vendors will need a flexible deployment model that can accommodate cloud, hybrid cloud, and  
on-premises offerings, at least in the near-term, for a successful go-to-market strategy. Nevertheless, there is some 
expectation that the current challenging business environment will encourage regulators to embrace cloud technologies 
as their benefits to utilities and ratepayers becomes more apparent. 
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Conclusion  
The utility industry is in a state of transformation. What does a successful industry transformation look like? For many 
utility executives, the future holds more clean, reliable, and affordable energy for all with optimal operational system 
performance and reduced operational costs. 

Grid resiliency and reliability are some of the highest priorities for utilities, regulators, and customers — especially in the 
face of extreme weather events and higher penetration of distributed energy resources such as solar, battery storage, 
and electric vehicles. As the complexity and cost associated with grid operations and maintenance continue to climb, 
utilities are looking to new technologies and strategies. Many are shifting from schedule-based grid asset maintenance 
practices to condition-based management strategies that rely on real-time data and analytics. In addition, as utilities 
contemplate how to address today's grid challenges, they are also striving to successfully prepare for and meet the needs 
of the future.  

To address these challenges, utilities should invest in more advanced sensing and analytics technologies that give them the 
visibility and insights to navigate the changing utility landscape. In addition, utilities will have to prioritize investments in 
technical training and upskilling of their workforce. Further, IT/OT integration has never been more critical for a successful 
grid maintenance strategy as managing the grid of the future will require more data-driven insights and decisions.  

New digital APM technologies will help utilities manage and operate their grids. To the extent that Sentient Energy can 
address the challenges described in this paper, the company has a significant opportunity for success.    
 

About the Analyst 

 

 

 

 

 

 

 

John Villali, Research Director, IDC Energy Insights 
John Villali is a Research Director for IDC Energy Insights, primarily responsible for thought leadership in the 
area of utility digital transformation.  

https://www.idc.com/getdoc.jsp?containerId=PRF004670


Condition-Based Intelligence Takes Utility Asset Management to the Next Level 
 

 

 

 

 
Page 5 #US48844622 

TECHNOLOGY SPOTLIGHT 

 

MESSAGE FROM THE SPONSOR 

About Sentient Energy Products 

The Sentient Energy Grid Analytics System™ provides data and analytics that indicate potential or active trouble spots, 
making it possible for utilities to reduce outage duration and improve System Average Interruption Duration Index 
(SAIDI). 

Intelligent sensors capture detailed fault and current variability data:  

» Overhead: MM3™ is an intelligent overhead sensor with substation-class measurement, computing and 
processing capabilities.  

» Low Amperage: ZM1™ is the world's first advanced line monitor that can be deployed on distribution lines 
where very little to no amperage 

» Underground: UM3+™ line sensor is the latest addition to a growing suite of intelligent sensors and makes 
advanced grid analytics available for underground distribution circuits for the first time.  

» Grid Edge: Sentient Energy's Edge of Network Grid Optimization™ (ENGO) device and Grid Edge Management 
System™ (GEMS) work together to create the grid edge control solution for voltage optimization.  

The Ample® analytics platform delivers real-time, historical, and predictive data about grid health and performance, 
enabling data-driven decisions. 

Learn More at www.sentientenergy.com  
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