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How Machine Learning gives Utilities an Edge: 7 Real-World Use Cases 

Advanced Machine Learning capabilities are helping power utilities tackle common and on-going 
issues in the industry. The insights from data that Machine Learning offers are bringing utilities closer 
to their customers and accelerating focused, successful Digital Transformation. Greenbird’s Utilihive 
Datalake is at the forefront of the advances being made in Machine Learning capabilities for utilities. 

 

Introduction 

The need for Digital Transformation in utilities is undisputed. However, organizations often find the 
results of their Digital Transformation efforts disappointing.  

In this White Paper, we examine a common reason for this under performance, Digital 
Transformation without an understanding of customer needs. We look at the importance of 
Machine Learning and Data Analytics in supporting focused, customer-centric, Digital 
Transformation and offer four use cases where this can be achieved using Greenbird’s Utilihive 
Datalake.  

We then take a look into the near future and examine three further scenarios that affect utilities on 
an ongoing basis. These are areas where Machine Learning models are currently being developed 
that will give utilities an edge in a competitive market. 

 

Why Digital Transformations Fail 

A recent survey by Deloitte found that 95% of energy executives believe that ‘Digital transformation 
is a top strategic priority’.1 However, only 5% of companies report achieving or even exceeding 
expectations for their digital transformation.2 

Investing without Understanding Customer Needs 

One common reason for the failure of Digital Transformation efforts is an attempt to move too 
quickly through transformations. Many organizations, and utilities are no exception, attempt to 
rapidly expand their digital capabilities, anticipating demand that doesn’t exist, or doesn’t yet exist.3 
They adopt a ‘“if you build it, they will come” approach without understanding their customers’ 
needs.  

  

 
1 https://www2.deloitte.com/us/en/insights/industry/power-and-utilities/digital-transformation-utility-of-the-
future.html 
2 https://www.bain.com/insights/digital-transformation-for-utilities-more-tortoise-less-hare/ 
3 https://www.bain.com/insights/digital-transformation-for-utilities-more-tortoise-less-hare/ 



A Slow Adoption Rate of Technologies 

Utilities and power companies are increasingly adopting new technologies such as cloud computing, 
IoT, AI or robotic process automation (RPA), and more to help create new revenue streams, optimize 
distribution operations and improve customer engagement.   

Many companies are curious about the benefits of business analytics and Machine Learning for 
gaining a better understanding of their customers’ needs. It is currently one of the hot topics in the 
sector and continues to gain momentum. 

However, the adoption rate has been slow as organizations are either still considering how they 
should use these technologies or are in the very initial stages of implementing solutions4. 

The reasons for this fall into two categories.  

Technical issues, such as56: 

• moving towards new digital technologies that require utilities to integrate and connect more 
of their services, bringing old technologies online for the first time and potentially creating 
risks along the way. 

• difficulties with data collection and storage, for example, obsolescence management, 
diversity of assets and normalization. 

• issues with data quality, for example, digitalization of historic data. 

Non-technical issues, such as78: 

• a lack of expertise.  
• a difficult adoption process. 
• the need to empower end-users. 
• a lack of clear return on investment. 

As a result of these issues, utilities are often hesitant to invest in the very technologies that would 
help them understand their customers’ behavior and that would lead to successful Digital 
Transformation. 

To summarize, there are two major issues that stall proper data-driven transformation in utilities. 

1. Investing without understanding real-life customer needs. 

2.  A reluctance to invest in technologies that help utilities understand the needs of their 
customers. 

 
4 Attaran, M. & Attaran S. (2018, July). Opportunities and Challenges of Implementing Predictive Analytics for 
Competitive Advantage. International Journal of Business Intelligence Research, Volume 9 • Issue 2 • July-
December 2018. 
5 https://www.thinksmartgrids.fr/wp-content/uploads/2019/11/ThinkSmartgrids_livret-data_11.05-vdef-web.pdf 
6 https://www.logianalytics.com/predictive-analytics/the-4-common-challenges-of-predictive-analytics/ 
7 https://www.thinksmartgrids.fr/wp-content/uploads/2019/11/ThinkSmartgrids_livret-data_11.05-vdef-web.pdf 
8 https://www.logianalytics.com/predictive-analytics/the-4-common-challenges-of-predictive-analytics/ 



Applied Machine Learning and Advanced Data Analytics offer the answer. This powerful 
combination allows utilities to understand their customers’ needs, predict future scenarios and 
take the appropriate actions to meet these needs. 

In this whitepaper we will examine the specific issues and real-world scenarios utility companies 
must tackle to gain valuable insights from existing data. Interpreting that data will give them an extra 
edge in the competitive utilities market. 

In the first four issues we will demonstrate how Greenbird’s Utilihive Datalake enables utilities to 
employ Machine Learning and Data Analytics to develop the customer insights that drive successful 
Digital Transformation.  

We will then examine three further real-world scenarios that affect utilities and where leading-edge 
research into Machine Learning solutions is taking place. 

Utilihive Datalake: Harnessing the Power of Data 

Utilihive Datalake is purpose-built for utilities, enabling them to take advantage of consolidated data 
and optimize all aspects of their grid and business operations.  

It stores relevant utility data such as meter readings, grid measurements, alarms and events from 
the metering infrastructure into big data storage (data lake). By combining and setting the collected 
data in relation to structural master data for assets, service delivery points, metering points or grid 
topology information, utilities can create valuable insights to improve operations and the quality of 
services across the entire value chain.  

Utilihive Datalake utilizes Machine Learning, helping utilities to construct a picture of future 
scenarios so that the organization can plan how to react to potential events. 

Utilihive Datalake presents data through its role-based dashboard, using configurable smart 
visualizations to display insights to users or operators. Data and insights can be shared through a 
Data Insight Services API, making them accessible to any third-party system. 

 

The Real-World Scenarios 

1. Identifying Suspicious Metering Points 

This is a common problem for utilities. There are many potential reasons for suspicious metering 
points including malfunctioning end points, installation problems, wrongly configured SoR data or 
even the customer being the victim of fraud. 

Physically or digitally manipulated data or damaged devices are a real threat with some adverse 
effects on both the company and customer9. 

 
9 Hartmann, Thomas & Moawad, Assaad & Fouquet, François & Reckinger, Yves & Mouelhi, Tejeddine & 
Klein, Jacques & Le Traon, Yves. (2015). Suspicious electric consumption detection based on multi-profiling 
using live machine learning. 891-896. 



The customer will start to see large monthly bills and may switch provider without the utility ever 
knowing the reason for having lost a customer. 

Insights from data can clearly help prevent this situation. If a utility receives automatic detection of 
suspicious consumption data, it can be proactive in helping the customer find the cause of the 
unexpectedly high bills. 

Utilihive Datalake Solution 

Suspicious metering points such as unstable or very large consumption, give an early warning into 
unusual behavior.  
 
However, “Detecting suspicious values within the amount of meter time-series data generated is 
challenging, especially because electric consumption heavily depends on the context. For instance, a 
customer’s energy consumption profile may change during vacation or weekends compared to 
normal working days10.” 
 
In this case, data analysis can help facilitate customer clustering based on consumption patterns 
which can help distinguish fault and fraud detection11.  
 
Utilihive Datalake runs a Machine Learning model in the background to find suspicious points and 
then visualizes them with different colors on the interactive map. 
 
The image below is an example of what users may see on the visualization. 

 

 
10 Hartmann, Thomas & Moawad, Assaad & Fouquet, François & Reckinger, Yves & Mouelhi, Tejeddine & 
Klein, Jacques & Le Traon, Yves. (2015). Suspicious electric consumption detection based on multi-profiling 
using live machine learning. 891-896 
11 Z. Ma et al., "The Role of Data Analysis in the Development of Intelligent Energy Networks," in IEEE 
Network, vol. 31, no. 5, pp. 88-95, 2017. 



2. Assure Incoming Grid Data Integrity 

Data quality issues have become increasingly prominent, affecting the accuracy and effectiveness of 
electricity data mining and energy big data analytics12. A common issue for utilities is the potential 
for logical errors in incoming data. Utilities must identify these inconsistencies.  
 
An example of such an issue is power outages. An outage may hit an area and affect a particular 
station or substation. However, some metering points assumed to be connected to the station or 
substation may still be sending values whereas others not connected to that station have stopped 
sending data.  
 
This means that information related to the metering point connection is not correct and could 
potentially lead to some miscalculations and prediction errors. The utility needs to know about these 
issues so the problem can be fixed.  
 
Utilihive Datalake Solution 

The ability to check data integrity requires constant background verification and validation of the 
incoming data.  
 
Utilihive Datalake runs a strict validation of the incoming data. If there are any errors or 
inconsistences, the system notifies the user immediately.  
 
Below is an example of a notification that the Utilihive user would receive. 

 

 

 
12 Wen Chen et al., "Data quality of electricity consumption data in a smart grid environment", Renewable and 
Sustainable Energy Reviews, Volume 75, 2017, Pages 98-105, ISSN 1364-0321  



3. Grid Edge Insights 

Different types of utility customers vary in their consumption habits. Some have predictable energy 
usage patterns whereas others may have sporadic or extreme patterns or require large amounts of 
energy for EV charging at specific times of the day.  

Understanding these different consumption patterns and identifying where specific client profiles 
reside within these patterns allows utilities to tailor energy efficiency solutions.13  

One route to understanding consumers better, is to analyze appliance-level data for every customer 
across groups, including heating, cooling, lighting, refrigeration, water heating, pool pump, EV, solar 
and plug load; energy usage by appliance (in kWh, therms, CCF, cost); and time of use by appliance 
(load profile, peak usage, off-peak usage, duration, etc.) allowing them to understand where they 
are located at the Grid Edge based on specific data patterns. This enables utilities to improve their 
service delivery14.  

Utilihive Datalake Solution 

Understanding consumption patterns and grouping them to understand different types of customers 
is crucial to gaining Grid Edge insights. 
 
Utilihive Datalake runs a Machine Learning model in the background, constantly finding 
consumption patterns allowing utilities to make predictions for the likelihood of particular Grid Edge 
devices being used as a result of those patterns.  

 
Below is an example of the type of visualization the Utilihive Datalake operator would see in this 
type of use-case. 

 

 
13 Pombeiro, Henrique & Pina, André & Silva, Carlos. (2012). Analyzing residential electricity consumption 
patterns based on Consumer's segmentation. CEUR Workshop Proceedings. 923. 29-38 
14 https://www.kdnuggets.com/2019/01/how-ai-data-science-changing-utilities-industry.html  



4. General Real-Time Statistics 

Real-time reporting and visualization enable organizations to make better decisions and improve 
profitability. In fact, organizations with real-time visualization can obtain critical information within 
the decision window 78% of the time, or 22% more often than organizations without real-time 
visualization.  
 
In addition, organizations with real-time data visualization achieved a 15% increase in revenue 
generated from its operations15.  
 
Therefore, it is not surprising that reporting and visualization of the general state of the system is 
one of the features most commonly requested by management16. An example would be data 
showing the percentage of active metering points sending valid data in real-time. 
 
Utilihive Datalake Solution 

Utilihive Datalake can be tailored to capture and display real-time statistics and parameters that are 
important to individual utilities. Greenbird works closely with customers to understand the data that 
are the most important for the utility and their technical decision making. Additional real-time 
features can be added over time.  
 
The image below illustrates how real-time data from connected assets would appear on the Utilihive 
Datalake visualization dashboard. 

 

 
 
 

 
15 https://visualmatters.com/20-stats-show-power-data-visualization/ 
16 McKinsey & Company (2018): "The Digital Utility: New challenges, capabilities, and opportunities" 



Below are 3 further complex real-world issues for utilities that can be tackled with Machine Learning 
using Utilihive Datalake. 
 

5. Predicting Outages 

Power outages are costly for companies and disruptive for consumers17. In fact, studies have shown 
that electricity outages, on a kilowatt hour (kWh) basis, have far higher costs than both the price of 
electricity and the cost of producing and delivering electricity. It is not surprising that predicting 
outages and asset health is one of the most critical areas for utilities.  
 
Here are some examples of the cost and disruption that outages cause to various businesses18: 
 
• Data Centers: Studies have shown that the cost of a U.S. Data Center outage has grown to 

$8,851 per minute. Now consider a full day outage: just 24 hours of downtime could result in 
costs exceeding $12 million. 

• Manufacturing: A recent survey found that more than a quarter of manufacturing businesses 
experienced an outage at least once a month in 2017, with 58% reporting an outage lasting 
longer than an hour. For large manufacturing enterprises, a single hour of downtime tops the 
$5 million mark. 

• Retail: For large retailers, the cost of a day’s lost power can be as much as $5 million. 
• Healthcare: In a worst-case scenario, outages may result in lost lives.  
 
 
Next Generation Machine Learning Solution 
 
Better predictions of outages can significantly reduce their impacts or even prevent them entirely. 
Having advance knowledge of where outages are most likely to occur allows companies to position 
crews and resources close to those places so they can restore power more quickly. It also helps them 
ensure they have enough resources to restore power after a large-scale incident. 
 
There are many different causes of outages, but weather events are a common factor. If utilities can 
analyze weather data, asset and metering point behavior patterns, they are better placed to find risk 
time windows and grid vulnerability areas. If they can discover which areas are at risk due to old 
infrastructure or more vegetation, they can do the necessary work ahead of storms or other 
incidents to stop outages from occurring. 
 
This requires a complex Machine Learning model because it involves many different factors such as 
meteorological data, grid topology, power consumption information, asset and maintenance data 
and historical data from SCADA, ADMS and other systems of record. Greenbird is actively working on 
creating solutions using manage this complexity using Utilihive Datalake. 
 
Example visualization indicating how outages would be displayed. 
 

 

 
17 https://www.kdnuggets.com/2019/01/how-ai-data-science-changing-utilities-industry.html  
18 https://www.bloomenergy.com/blog/a-day-without-power-outage-costs-businesses 



 

 

 

6. Energy Theft 

Electricity theft and other “non-technical losses” (NTL) total a staggering $96 billion per year 
globally.19  
 
NTL is often a hidden cost and has enormous financial consequence for utilities, customers and even 
governments. They lead to higher prices for customers, safety issues and can threaten the financial 
sustainability of electric utilities.20  
 
One of the main causes of NTL in distribution networks is electricity theft. This causes significant 
harm to power grids, affecting power supply quality and reducing operating profits.21 
 
Next Generation Machine Learning Solution 
 
Utilihive Datalake allows you to visualize NTL in real-time. However, understanding where future 
theft is likely to happen would be an invaluable tool, but requires a complex Machine Learning 
model.  
 
Here we are showing a visualization from our experimental model in Utilihive Datalake. 

 
19 https://www.prnewswire.com/news-releases/96-billion-is-lost-every-year-to-electricity-theft-300453411.html 
20 https://www.prnewswire.com/news-releases/96-billion-is-lost-every-year-to-electricity-theft-300453411.html 
21 Li, S. et al. (2019, October). Electricity Theft Detection in Power Grids with Deep Learning and Random 
Forests. Journal of Electrical and Computer Engineering 



 

 

7. Consumption Predictions  

One of the new challenges utilities face as a result of the coronavirus pandemic includes their 
understanding of energy consumption and as a result has highlighted vulnerabilities within utility 
ecosystems. Residential loads have increased as more people stay and work from home, while 
demand across the commercial sector dropped drastically, leaving future grid patterns wildly 
unpredictable. With an urgent need for a more resilient approach to grid management, many 
utilities looking to adoption artificial intelligence (AI) to better understand these changes in grid 
loads and make smarter grid investment decisions.  
 
Long term electricity consumption forecasting is the basis for energy and grid investment planning. 
Poor forecasting, or a total lack of forecasting, has a negative impact on utilities. These effects 
include:  

• superfluous idle capacity resulting in wasted resources and financial losses. 
• higher operational costs for energy suppliers. 
• vulnerabilities in critical assets and areas of the grid. 
• overloading of the distribution grid and transformers causing asset failures. 
• potential energy outages. 

Increasing the accuracy of electricity consumption modeling helps utilities to avoid making costly 
mistakes.22 The greater understanding a utility has of each customer’s energy usage, the more 
accurately it can predict what the new grid will look like to execute upgrades or load shifts 
accordingly. 

 

 
22 Kaytez, Fazil & Taplamacioglu, M. & Çam, Ertuğrul & Hardalac, Firat. (2015). Forecasting electricity 
consumption: A comparison of regression analysis, neural networks and least squares support vector machines. 
International Journal of Electrical Power & Energy Systems. 67. 10.1016/j.ijepes.2014.12.036. 



Next Generation Machine Learning Solution 
  
There has already been a considerable amount of research into Machine Learning models for 
consumption prediction based on different factors. One method is to calculate and predict      
performance. Another route is to predict energy demand. Both models are a work-in-progress. 
Greenbird is currently developing new ways to efficiently tackle this issue. 
 

Utilities are facing complex issues on an almost daily basis. Coupled with this are the pressures of a 
highly competitive energy market. Ongoing Digital Transformation is essential for utilities to succeed 
in this environment, but it must be transformation that is focused on the needs of the customers.  

Machine Learning already offers utilities the tools to understand their customers better. Next 
generation solutions have the potential to solve the complex issues utilities are tackling every day. 

 

If you are interested in trends and the current concerns of the utilities industry, tune into the “Be 
Energized” podcast series. You will also find what’s happening in the industry and the future of 
utilities, its technologies and people who are leading the way in the sector here: 
https://www.greenbird.com/news 
 

 


