Raising the Bar:
Setting the New User Experience
Standard for the Grid

“It’s never been more crucial to equip utility personnel with a
seamless and frictionless digital user experience, supplying the
right data at the right time and empowering users to optimize their
operational decision making.”
- Jim Walsh, GM, Grid Software Solutions, GE Digital
Electric utilities are looking to move away from the responsive
model of old to become more predictive and prescriptive. Today’s
energy environment is too complex for the traditional approach
to be effective, where operators wait to react to an alarm
sounding, a notification pinging, or a customer calling. Within
today’s dynamic grid the pressure is on utilities to consume
and gain value from an unending volume of data, and to do so
both efficiently and proactively. This requires a user experience
(UX) that allows utilities to automate as appropriate, enables
personnel to optimize operations and simplify their workflows,
and that delivers effective data visualization which empowers
users to take action. The new model of UX is more than just the
data and visualization, it is the interaction with automation, and
that is expected to continue to evolve.
UX in and of itself is intrinsic to an effective software business
strategy. And the world of T&D utilities it is no exception. As per
a recent survey of GE’s electric utility customers, UI/UX was rated
as a key buying factor, with 86% of respondents identifying it as
an important consideration in their buying decision.
What exactly is UX? The User Experience Professionals Association
defines it as the following: “Every aspect of the user’s interaction
with a product, service, or company that make up the user’s
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perceptions of the whole. User experience design as is concerned
with all the elements that together make up that interface,
including layout, visual design, text, brand, sound, and interaction.
UX works to coordinate these elements to allow for the best
possible interaction by users.”1
And user interface (UI) comes in as part of the UX—UI being
the means by which operators visualize and interact with the
software controlling their grid. From the non-graphical user
interface used in the 80s to HTML5 technologies, UI development
has seen dramatic improvements over time and now provides
even more opportunities to facilitate usability and support the UX
as a whole.
This white paper emphasizes the importance of UX to the
industry and the need to collaborate with customers to define it.
It presents the design principles GE believes necessary to drive
UX to the next level in order to address the main challenges faced
by utilities, specifically in the context of a control room. This paper
also shares the findings from GE’s first-hand research into the
situation our customers face, before identifying the foundational
pillars of the new grid. Based on our experience working hand-inhand with our customers and first-hand research, these principles
help us to drive forward the product portfolio to the next level.
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The Broken User Journey
Spend a few hours in a utility control room and you will quickly
pick up on the urgency and organized chaos saturating the
room. Throughout the day, operators experience a capricious
journey, navigating a deluge of data coming into the control
room via a multitude of sources. Within the control room they
are surrounded by a slew of monitors displaying a multitude of
applications across various and different UIs, with numerous mice
and keyboards to operate. Wall monitors depicting the weather or
outage dashboards often augment the information onslaught.

experience cognitive overload, physical strain and heightened
levels of stress due to the negative user experience that is a part
of many utility control rooms today.

Despite the adoption of digital technologies, analog tools remain
in place to capture and process data. Operators use paper forms,
logs, maps, whiteboards, and other static displays to work as
a team or to monitor individualized workflows. In addition,
communications via radio, phone, chat, e-mail and text message
are also part of their day.

• Utilizing inaccurate data to make critical operational, business
decisions

This broken user journey appears to be a common one, with
companies often lacking a centralized mechanism or tool where
of all these steps and data inputs can be managed and integrated
into the network.

As per a recent survey of GE’s electric utility customers, the top
three success factors of an effective UX are that it:

As per recently conducted research by GE, we have found that
utility personnel are asked to process more information than is
physically and mentally reasonable, control room operators often

Operations must evolve alongside the environment and
technologies. Continuous optimization involves designing and
developing software solutions that prioritize UX. Otherwise,
utilities risk:
• Creating costly inefficiencies in work processes

• Extending outage durations, which can lead to regulatory noncompliance and increased customer dissatisfaction
• Demotivating valuable human assets

• Improves operator awareness and overall safety
• Helps users to make better, faster decisions
• Gives operators the ability to extract and understand the
enormous value of data

Top success factors of an effective UX

01
Improves operator
awareness and
overall safety
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Helps users to
make better, faster
decisions

Gives operators
the ability to extract
and understand
the enormous
value of data
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UX – A Solution to Utility Challenges
UX can play a pivotal role helping users make sense of data—we
can view it as the bridge between the raw data of a utility’s control
system and the operator. In an effort to better understand this
relationship GE set out to take a fresh look at the operators’ journey.
To augment the knowledge gained in GE’s 30+ years of delivering
software for utilities we worked closely with design researchers
and user experience designers from a world-class innovation
agency as well as directly with our customers. Over a span of
two months, contextual interviews were conducted with more
than 37 individuals at five customer sites to gain key insights and
understand the biggest challenges and opportunities to be seized
via a brilliant user experience.
Dispatchers, system operators, switching leads, field supervisors,
and dispatch control center (DCC) supervisors were among those
interviewed, providing perspective on role specific goals and
workflows. The following four sections outline the main challenges
identified by respondents.

Elevating the Customer Experience
Utilities are not unique in facing rising expectations with
regards to customer experience. An effective UX gives operators
the ability to extract and understand the enormous value of
data, improving operator awareness and overall safety and
empowering operators to make better, faster decisions, all to
deliver a better customer experience.
Customer experience is key across the business world and
is recognized as according competitive advantage to leading
companies. A recent Watermark Consulting Customer
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Experience ROI Study revealed that from 2007-2017 customer
experience leaders outperformed laggards by 120.7% and the
S&P 500 Index by 45.1% (measured by cumulative total return).2
Specific to utilities’ customer experience expectations, outages,
especially outside of major storm events, are less acceptable.
If they do happen, there is increased pressure for instant
visibility, fueled by the presence of social media and the general
instantaneity of digital technologies.
In the increasingly customer-centric environment, utility employees,
both in the DCC and the field, have a strong sense of mission. They
want to retain and improve their utility’s reputation. They feel
driven to better serve their customers and their communities. With
maintaining a good reputation as a prime motivator, respondents
spoke of the importance of being proactive. They want a UX that
helps them avoid outages and enables attentive communications
in the event of power interruptions. As such, it was clear that the
operators’ UX needs to empower them to, in turn, deliver a great
experience to their own customers.

Adapting to the Changing Work Model
Utility respondents want tools that deliver flexibility and
mobility, without compromising security. New flexible and
mobile-friendly platforms can boost productivity to help
operators collaborate in the control room. Further, they can
empower field crews outside of the control room to work more
efficiently on critical tasks with greater control in the field.
Additionally, some companies want to have the flexibility to further
extend operations by bringing in additional staff as support.
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Yet utilities often lack the solutions to be able to leverage this
assistance to the degree to which it is needed. This is particularly
problematic in severe outage situations.
There are opportunities for collaboration, but they often go
unrealized. With this in mind, GE believes that the UX can change
the work model for utilities, facilitating partnership within the
control room and well as the extension of operations to the field.

Enhancing Proficiency
Unsurprisingly, the number one priority for operators is improving
operator awareness and overall safety while keeping the lights on.
Meeting the growing demand for energy has prompted utilities
to diversify their resources and explore opportunities to balance
supply with customer need. Forecasting energy needs and securing
clean, reliable, and cost-effective electricity remains critical.

Improving the Operators’ Experience
Utility respondents indicated that workforce generational
differences can be clearly seen in today’s control room. The
seasoned operator with decades of experience, having come up
through the ranks from the field, may prefer voice communication
and paper tools. While newer hires, highly educated computer
science or electrical engineering grads, have experienced worldclass digital experiences every day of their lives. They lack
patience with traditional utility approaches and expect highquality software solutions that enable multi-tasking.
The risk associated with a retiring workforce is also real. In the
USA, industry surveys indicate that about 12% of the utility
workforce is ready to retire at any point.3

A challenge facing power companies today is the complexity of
digital technology. As per the recent research undertaken by GE,
training employees for technological proficiency is extensive, and
runs as much as four to six months for new hires. Yet utilities are
routinely seeing trainees wash out because of the complexity.
This leaves the fully-qualified system operators spread thin.
Those who are proficient with the technology may be the only
ones with that level of expertise in their working group.
Coupled with this situation is the ongoing data tsunami challenge,
utilities need better ways to gain insights into the changing
ecosystem. Operators want assurances that they can trust in
the data—they worry about opening themselves up to several
different interpretations of the data. Our interviewees want endto-end transparency that maintains data accuracy throughout the
integrated digital ecosystem, through devices and contexts, to
make critical, operational business decisions.
UX must take on the role of an enabler to both enhance operator
proficiency and reduce the risk of inaccurate data.
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It’s time to prepare to adapt to a workforce with new demands
and simplify the sharing of knowledge to continue operations.
Safety is always the top concern. In addition to demonstrating a
deep commitment to the safety of maintenance crews and the
public, respondents voiced concerns about the greater demands
of the digital environment. Most employees are working more
physically demanding schedules. With more information
sources, more screens, and a greater influx of data, staff and
crew are mentally fatigued. Compromising their cognitive and
physical capabilities presents safety risks throughout the utility
value chain.

Employee experience is also a key factor in business strategy.
According to a recent Harvard Business Review article,
organizations that focus on employee experience report up to four
times the average profit per employee and more than two times
the average revenue.4
UX is key to delivering an employee experience that adapts to
the workforce and delivers value for the utility. Utility operations
must value the potential of excellent digital employee experiences
in retaining and attracting employees. Software solutions are
about more than just making operations easier. The new digital
experience can be pivotal in satisfying users every day.

Setting the New User Experience Standard
GE’s research has confirmed the need and importance of placing
the users at the heart of the UX design process in order to
respond to the many challenges identified.
A lot is at stake in a technology industry that’s moving faster
every year. Having an excellent UX is about more than uptime
percentages. A top-notch user experience is about intelligence
and speed helping users make smart, real-time decisions and
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predict and quickly respond to outages. This new UX has to be
secure and address the need for reliability, safety, transparency,
proficiency, and flexibility. It also provides employee satisfaction
from doing their jobs easily and effectively.
Designing with the future of utilities in mind, GE believes the
new grid UX must be centered around four design pillars as
follows.
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Predictive

Human

Drawing on a much higher degree of system intelligence, this
system must provide predictive capabilities. Leveraging asset
knowledge, historic data, weather forecasts, and financial
considerations, the system must be able to recommend actions
directly to the operator based upon risk and priority. With the
system finding problems before they happen, pressure on the
operator is alleviated.

Even as we prioritize UX in this digital paradigm, human-to-human
interaction remains paramount. Software must enhance these
interactions. Humanized solutions which use natural language
and are context aware can support more rapid proficiency and
minimize change management pain points.

One step on the journey to automation, this new UX lets users
trust in accurate data and the power of decision-making supported
by machine learning and artificial intelligence.
Removing some responsibility from the utility staff, the system can
also be proactive in communicating outages to customers. Brand
reputation is improved with information sharing, while the system
takes on the routine notifications and leaves humans to handle the
more complicated, challenging tasks.

Personalized
Digital devices are part of our daily fabric in life and at work.
Thanks to evolving data technology and customer expectations,
most industries are witnessing major demand for individualized
products and services. UX must incorporate this demand for
greater personalization and mobility.
There is great demand for configurable solution to address
personable workflows to optimize individual workflow, as users
want digital experience curated to their needs and preferences.
The new system can be personalized at the user or team level.
The individual can create an individualized experience with views
into top priorities, and even share those setting with colleagues to
increase collaboration within the utility.
As an extension of collaboration, companies want greater
cooperation with other utilities to share resources, systems and
best practices. As a result, systems must become versatile—the
one digital solution that can be used in various ways.
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At the same time, the solution must enable human interaction
with automation and provide seamless workflows that help
eliminate unnecessary verbal communication or paper or analog
workflows. Without negating the importance of human exchange
of information, the solution must free up operators and other
employees to only need to communicate the essentials about the
more complex, challenging actions, i.e., the tasks where human
insight and experience make a real difference.

Omni-channel
Mobility is a primary appeal of digital devices. In developing the
next iteration of solutions we have recognized the need to be
flexible enough to help people work remotely beyond the DCC or
enterprise boundaries. The solution must also empower workers
in the field by giving them a reliable digital experience on mobile
devices securely tapped into the DCC.
Far superior to paper documentation, an omni-channel experience
offers access to work orders or asset documentation as well as the
ability to collaborate via voice, chat, email, or video. Meanwhile,
operators gain the peace of mind that field crews are in the right
place, at the right time, with access to reliable data. The operator
can even empower those crews to act autonomously in the field,
without having to call in and wait in queue for an operator to pull
a switch. Along with relieving the burden on the operation center,
this helps get the lights back on more quickly, which improves
customer satisfaction with the utility overall.
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A Modern Enterprise UI
To reduce the cognitive load and complexity of the systems for
operators and field workers, it is necessary to deliver a sleek and
compact modern look and feel, consistent across distribution
operations and the data network. Data harmonization can
deliver streamlined productivity with significantly improved data
governance, monitoring and control.

By making information clearer, by employing data visualization,
charts, and trends, and reducing the amount non-critical
information visible by operators, it will give operators the ability
to extract and understand the enormous value of data, improving
operator awareness and overall safety and helping users to make
better, faster decisions.

Conclusion
This whitepaper has detailed the contemporary context and
challenges faced by electric utility operators during their journey
and highlighted findings and insights based on GE’s qualitative
research and our industry awareness and expertise, to bring
forward a new paradigm in the UX offered to our users.

We are excited to drive forward this user experience effort,
working closely with our customers to provide an experience that
meets utilities’ ambitions and users’ needs.
Our team is at your disposal to demonstrate how GE is changing
this experience by applying this new paradigm to our portfolio.
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