
Continuously saving energy

Xcel Energy achieves conservation voltage reduction, peak 
demand management and active power losses minimization with 
EcoStruxure™ ADMS IVVO solution.

Implementing Energy Efficiency 
with IVVO
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About Xcel Energy

Xcel Energy is a utility holding company based in Minneapolis, 
Minnesota, operating an electric distribution network across 
eight states and serving over 3.7 million of  electric customers. 
Xcel Energy is dedicated to leading the clean energy transition, 
improving customer satisfaction, and maintaining affordable bills. 
A key focus for Xcel Energy is to provide clean electricity while 
enhancing the customer experience, and the company was among 
the earliest to pledge to carbon-free targets.

The Challenge

Xcel Energy recognized the evolving perspectives of  end 
customers, energy industry and utility industry. 

End customer perspective: End customers desire more energy 
options. They are showing interest in products to generate their own 
energy, including purchasing and signing up for community solar 
generation options. End customers have become more sensitive to 
their energy prices and less tolerant of  the service interruptions. 
Also, their preferred ways of  interacting with their utility have 
changed, as they now expect the communication to be via web and 
mobile.

Energy industry perspective: The industry has faced a significant 
decrease in the price of  solar energy, an increase in energy-
related competition, while electric demand growth has been 
stagnating. Emerging distributed energy resources (DERs) including 
renewables, energy storage, microgrids, energy efficiency and 
electric vehicles pose a disruption to the traditional utility model.

Utility industry perspective: The competitive landscape has 
become significant and maintaining top performance ratings 
in the industry becomes increasingly difficult as other utilities 
continue to improve through automation and technology. New 
dynamics in the distribution grid are introducing advanced needs 
for its management. The aging infrastructure, price sensitivity and 
demanding rules and regulations are pressuring the utility business 
as well.

To keep up with the needs of  its customers, regulators, and 
investors, and to reinforce the trends in the energy and utility 
industry, Xcel Energy has embarked on a grid modernization 
journey. The IVVO project was initiated to deploy advanced 
technology with the challenge and expectation of  delivering energy 
and demand savings to the customer base, as well as environmental 
and operational benefits.

Goal
A modern grid that delivers more 
of  what customers expect from 
their energy company; cleaner, 
more reliable energy, more ways to 
save money and a better customer 
experience.                                          

Challenge
Xcel Energy was tasked with delivering 
energy and demand savings to its 
customer base through improved 
advanced technology and operational 
efficiencies.

Solution
EcoStruxure™ ADMS and its 
integrated Volt-Var-Optimization 
(IVVO) solution provided one pillar 
of  Xcel Energy’s strategy, allowing 
for centralized, automated, and 
continuous optimization of  distribution 
grid operations.

Results
Xcel Energy has generated 330 GWh 
of  energy savings (~$25M) within the 
first 43 months by using Schneider 
Electric’s grid management solution. 



60%
DER growth within 4 years in 
IVVO targeted area

2000
DA devices

 ~3000  
feeders in ADMS

 3000+  
total planned feeders in 
ADMS

Platform for the Future

Everything started two years prior to the IVVO project initiation, when Xcel Energy 
made a strategic decision to implement an Advanced Distribution Management System 
(ADMS) as a platform for the future. Xcel Energy’s specific challenge was the large 
implementation scope, as it included multiple distribution control centers and an overall 
service territory with more than 3000 feeders. A project plan was developed to include 
phased implementation of  three different ADMS instances and the relevant distribution 
applications, like IVVO and FLISR, to better manage the operational and change 
management aspects of  the deployment.

Key priorities

•	 Realtime network modeling of  entire 
distribution system

•	 Increased situational awareness

•	 Voltage optimization

•	 Faster outage restoration 

Key objectives

•	 Reduce carbon emissions

•	 Improve reliability and power quality

•	 Enable more DER connections

•	 Support new customer services

Energy efficiency

Energy efficiency is a concept to ensure customer satisfaction by operating more 
effectively, thereby eliminating waste and reducing customer energy bills. In addition to 
financial savings, reduced energy usage has corresponding fuel savings and avoids 
CO2 emissions creating direct environmental benefits crucial for fighting climate change. 
A utility also avoids transmission and distribution infrastructure costs and line losses as 
well as creates reserve capacity needed to assure reliable service.

Xcel Energy established a strategic goal to enhance customer experience through 
improved energy efficiency and reduced outage durations. The initial distribution 
application chosen for implementation was conservation voltage reduction (CVR). 
Customers of  Xcel Energy began to experience the benefits of  CVR as soon as it was 
implemented in their area, and these advantages have continued to expand over time.

Smart solution

The technology suite deployed by Xcel Energy includes:

EcoStruxure™ ADMS

•	 Advanced monitoring, analysis, control, 
optimization, planning and training 
functions

•	 Integrated Volt-VAr-Optimization

•	 Fault Location, Isolation, and Service 
Restoration (FLISR)

Field Area Network (FAN)

•	 High availability, utility owned and 
operated communications network

Distribution Automation devices

•	 Load tap changers, voltage regulators

•	 Capacitor banks

•	 Reclosers, sectionalizers

•	 Remote operable switches

•  Secondary voltage static VAr 			
    compensators 
 
Advanced Meter Infrastructure  
Emerging technologies

•	 Advanced metering infrastructure



Working together as one project team

The successful implementation of  IVVO functionality hinged on the strong collaboration 
between our project team and Xcel Energy’s team. We rallied around shared objectives: 
seamless integration of  technologies, improved end user experience, and tangible 
customer benefits. The team members’ expertise, dedication, and enthusiasm from both 
sides led to the achievement of  our anticipated outcomes. Additionally, a customized 
project timeline, ongoing progress monitoring with adaptability, and swift resolution of  
identified risks all played key roles in the project’s successful execution. 

EcoStruxure™ ADMS IVVO 

Xcel Energy uses state-of-the-art IVVO 
solution to achieve conservation voltage 
reduction, peak demand management 
and active power losses minimization. 
EcoStruxure™ ADMS IVVO implements 
centralized, automatic, and continuous 
24/7 optimization of  the distribution grid 
by:

•	 Keeping voltage levels and reactive 
power flows optimal

•	 Detecting communication and operation 
issues on devices and automatically 
excluding them

The IVVO user interface includes one 
tool that encompasses all commands 
and applications of  automatic IVVO that 
Xcel Energy uses for: configuration, 
control, monitoring and evaluation of  the 
effects. In addition, semi-automatic and 
manual modes are used during the IVVO 
commissioning stage for each area.

Seamless implementation of  IVVO is 
enabled with the out-of-the-box interface 
that supports all types of  field device 
controls. Out-of-the-box reporting of  the 
gained CVR benefits has also proved to 
be a useful component of  the product.

In addition to controlling LTCs and 
capacitor banks, in this case IVVO also 
integrates with the grid edge secondary  
devices providing optimal control of  
dispatchable secondary capacitance as 
well.

 
Model-based and rule-based approach

EcoStruxure™ ADMS IVVO’s unique 
capability is that it supports both model-
based and rule-based approaches in 

its decision making. The rules-based 
approach utilizes SCADA and/or AMI 
data as its input, while the model-based 
approach considers the results of  
Distribution State Estimation and Load 
Flow in addition.

In this project, model-based IVVO was 
the objective from the beginning, as it 
ensures greater energy savings and 
benefits while automatically ensuring end 
customer voltage is well understood and 
supported. To enable model-based IVVO 
execution, a complete network model 
build needs to be in place.

For Xcel Energy, enhancing the GIS 
data  and network model quality was 
an investment that was made not just 
to enable IVVO, but as a foundation for 
improved situational awareness and 
enabling other advanced applications like 
FLISR. It also enables improved operation 
and planning of  the dynamic grid with 
high levels of  DERs.

Having a rule-based IVVO option as well 
was beneficial, and this project confirms 
that it helps utilities implement IVVO 
large-scale early in the project to gain 
immediate benefits, and then gradually 
move to the model-based approach to 
leverage the full potential. 

EcoStruxure™ ADMS includes a set 
of  tools used for validating and smart 
defaulting of  the GIS data, as well as 
for verifying the quality of  the load flow 
and state estimation results. The network 
model validation tools, developed 
based on the extensive experience 
in implementing advanced DMS 
applications, assisted Xcel Energy in 
tuning of  the network model. 



Research projects with NREL

During the implementation of  ADMS, Xcel Energy and Schneider Electric participated 
in two research projects with the National Renewable Energy Laboratory (NREL). The 
first project, focused on data remediation, assessed how the different levels of  the 
impedance model quality and measurement density affect the performance of  model-
based IVVO. The outcome was the optimal ratio that guided Xcel Energy in their GIS data 
enhancement efforts. The second project, “ENERGISE,” tested the IVVO application in 
areas with greater solar penetration, including the presence of  dispatchable secondary 
capacitance. The outcome was confirmation of  performance, including the areas with 
heavy adoption of  solar generation.

Commissioning IVVO

Initially, a pilot area was chosen to roll out IVVO, and all essential measures were taken to 
ensure the successful implementation of  IVVO in this area. These included:

•	 Upgrading the local LTC controller, allowing for additional local intelligence and 
enhanced control capabilities from ADMS

•	 Commissioning SCADA data to obtain communication with the field devices

•	 Tuning of  the network model data to achieve model readiness

•	 Commissioning Volt-VAr devices

	 o   Modeling local control

	 o   Mapping of  the SCADA points and point to point testing devices

	 o   Defining rules for device supervisory control

	 o   Configuring IVVO with proper control signals

•	 Configuration of  IVVO application and validation of  operation

•	 Updating business process and assigning adequate permissions to users

Implementing IVVO in the pilot area lasted for 3 months. Further commissioning of  
IVVO on new transformer areas was simpler, as some of  the steps had already been 
performed. In average, it takes 1 month to commission model-based IVVO on a new 
transformer area, once the prerequisites are in place.

IVVO benefits 

IVVO energy savings were first realized in the pilot area in February 2019. As the number 
of  areas has expanded, so have the benefits. Currently, model-based IVVO is active in 
49 transformer areas, while rules-based IVVO is enabled in 41 transformer areas, with 
intentions to extend model-based IVVO to 120 areas in the coming years.

Happy ending with new beginnings 

In collaboration with Schneider Electric, Xcel 
Energy effectively utilized the IVVO advanced 
application, resulting in 330 GWh of  energy 
savings (equivalent to approximately $25 million) 
within the initial 43 months. This achievement 
was accompanied by the gradual deployment 
of  the functionality across 90 substation 
transformer areas. The efficient implementation 
of  the ADMS solution, alongside the fine-
tuning of  the network model, played a pivotal 
role in establishing a strong foundation for planned applications and future use cases. 
Xcel Energy is now looking to further expand the implementation of  IVVO and FLISR 
applications using Schneider Electric solutions as part of  their efforts to enable the grid 
of  the future. 

330 GWh
energy savings (’19 – Aug ’22)

1-1.5%  
demand reduction

90  
transformers with IVVO

~30  
more transformers with IVVO 
planned within the next year

 ~$25M  
savings (’19 – Aug ’22)

 2-3%  
energy reduction
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Learn More

Discover Smart Grid Solutions Discover EcoStruxure™ ADMS EcoStruxure™ solution for utilities
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