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Report Snapshot

What has changed?

For decades, information technology (IT) has been a crucial component of utility operations. Analytical
IT tools and services are evolving at a rapid pace, and there are a number of maturing and emerging
options for co-ops.

What is the impact on electric cooperatives?

Analytical tools can be used to extract insights from the large volumes of system and member data that
co-ops collect on a daily basis.

What should co-ops know or do about it?

There is opportunity for co-ops to use data strategically in decision-making with the support of newly
available analytical tools. Examples of innovation and success in this area can be found by looking at
other co-ops’ efforts in building and deploying analytical teams and products. When planning data
analytics, it is important to realize the long process for developing analytics, and to consider priority
data gathering and related objectives.




Data Analytics: Lending Insight to Intuition

Executive Summary

Analytics has become pervasive, showing up in all parts of our lives. The National Football League has

introduced Next Gen Stats™ into our Sunday game watching. Data analytics has changed this country’s
most-watched sport, and it is changing our daily lives, our ways of doing business, and even how co-ops
are leveraging data.

This article shares experiences from five co-ops of varying sizes, each at different stages in their
exploration of data analytics:

X/
¢

K/

K/
L X4

Powder River Energy Corporation, WY

PRECorp leverages analytics in all departments as a core component of managing costs, finding
savings through detection of failing connections before outages occur, optimized hardening of their
system and strategic selection of construction projects.

Lumbee River EMC, NC

Lumbee is using analytics in their business systems to proactively adapt to industry growth in solar
and electric vehicles (EVs) and prepare for related consumer member expectations.

Tri-County Electric Cooperative, TX

Having built a culture of data-driven decisions, Tri-County is finding significant savings through
analytics their team has developed to address challenges they had in managing contractor costs and
in taking over power purchasing.

Horry Electric Cooperative, SC

Starting with a core team excited about data, Horry is developing their analytics team, to move from
a reactive to proactive mode of responding to situations.

United Power, CO

United Power continuously improved their use of data in their planning process, starting with
Supervisory Control and Data Acquisition (SCADA) data, progressing to billing data and eventually
AMI data. United Power heavily leverages vendor software, Microsoft’s Power Query and Esri to
solve problems across the co-op.

Complementing years of operational experience with data-driven insights is a progression (see Figure 1).
It is based on a team, growing often from a small catalyst of a couple of individuals to champions in all
departments; starting with analytics tools in existing systems and growing into use of dedicated analytics
tools to address an expanding range of business needs.
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Data Complemented Intuition
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Figure 1: Process for Intuition-Based Decisions
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The Future is So Bright

Analytics has become pervasive, showing up in all parts of our lives. The National Football League has
introduced Next Gen Stats™ into our Sunday game watching. Coaches, who have always made
decisions based on players’ stats, now rely on advances in analytics for real-time game decisions. With
the help of on-staff analysts, a coach’s intuition is complemented with play-by-play recommendations
based on percent likelihood of success. Through technology now commercially available to us all,
Amazon advertises Amazon Web Services (AWS) and machine learning to power the Next Gen Stats
engine. Each play is dissected through statistical analysis of each player, as well as analysis of real-time
video from numerous camera angles. Data analytics has changed this country’s most-watched sport, and
it is changing our daily lives, our ways of doing business, and even how co-ops are leveraging data.

What Does Analytics Mean to You?

For almost 100 years, co-ops have been bringing electricity to the most remote locations in the U.S.,
often doing so on shoestring budgets. Serving rural America has required co-ops to make the most of
what they have, often relying on staff to perform multiple roles that other utilities might cover with
several personnel, each with specialized skills.

The need to keep operations lean impacts investment in technology as well. Co-ops rapidly adopt
technology when its value is proven, as we have seen with co-ops leading the industry in Automated
Meter Reading (AMR) and Advanced Metering Infrastructure (AMI) deployments.! However, co-ops
often do not have the capacity to be early adopters of unproven technology and cannot afford trial and
error to test whether there is value in a new
approach.

Analytics might seem like pie in the sky — fun to
imagine, but unlikely to be useful in comparison to
the years of intuition which co-op managers have.
But many co-ops are finding analytics are like a
microscope, adding magnification and clarification
to insights that intuition suggests.

It is often easy to overlook analytics as tailored to
futuristic and superficial ideas. When thinking of
artificial intelligence, ChatGPT comes to mind as
a way for college students to write essays more
easily. And when we see virtual reality goggles on
TV, they are often associated with gaming and Figure 2: Data Analytics Support
movies. Big data is associated with more volatile Co-op Operations
industries, such as finance and marketing.

1 https://www.cooperative.com/programs-services/bts/Pages/Advisories/Electric-Cooperatives-Lead-Industry-AMI-
Deployment.aspx
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But data analytics is not out of reach, even for busy co-ops consumed with daily foundational tasks like
addressing members’ bill and payment concerns, preparing for and responding to storms, managing peak
demand, and ensuring system reliability and safety from external threats. Work plans are focused on
applying members’ funds as efficiently as possible to balance reliability and growth objectives, and co-
ops across the nation are already discovering how analytics can be an effective, integral part of that plan.

All the co-ops interviewed for this article indicated that data analytics has allowed them to save money
overall and to use their limited resources more efficiently.

Co-ops are starting by leveraging analytics to solve problems they have today, from using the insights to
guide construction investment decisions, to earlier detection of issues affecting members - even
sometimes before the members realize there is a problem. The more that co-ops explore applications of
analytics, the more they are discovering ways analytics can improve operations and solve problems.

The Future Becoming Today

NRECA is continually doing research to inform co-ops about advances on the forefront of technology,
and one of the biggest buzzes today is artificial intelligence (Al).

Artificial intelligence has evolved to process vast amounts of data, including video, and it supports
technologies as wide ranging as:

e Self-driving cars, which make decisions humans do today,

e ChatGPT, which gathers information from across the web and presents it in a way that sounds like
a human,

e Microsoft Copilot, which is incorporating Al into their searches (with Bing) and as a tool in
Microsoft products, and

e Google Image Search, which allows image-based searches on the web.

The advances that are driving these futuristic changes in our daily lives are also being introduced to
electric utilities.

Articles such as NRECA’s “An Introduction to Industrial Augmented and Virtual Reality”’? have
highlighted new technology entering the co-op marketplace. Jo-Carroll Energy, for example, uses virtual
reality to train staff on the inner workings of equipment in their substations from an office environment.
The Virtual Reality (VR) training program was developed with DMI, a Dubuque, I1A company that
specializes in the digital scanning of buildings and operational equipment for use in VR and other
applications.

2 https://www.cooperative.com/topics/data-analytics/Pages/Industrial-Augmented-and-Virtual-Reality.aspx
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As seen in a NRECA recent article about Al trends at co-ops, “Tech Trends: Co-ops and Artificial
Intelligence,”® companies like Sync Energy are leveraging Al for electric utilities. Sync offers easy-to-
use predictive grid failure analytics tools that leverage machine learning and big data to improve
resiliency against severe storms and other disasters. They claim that initial pilot project results have
shown over 80% accuracy in predicting the sources of outages and that their platform enables utilities to
run complex simulations in a no-code analytics environment.

While some analytics seem futuristic, many are underway today. NRECA recently announced* a new
project with five distribution co-ops funded by a DOE award. Through the Community-Integrated
Distributed Energy Resilience (CIDER) initiative, NRECA will partner with California-based Camus
Energy, Emulate Energy in Sweden, and five electric co-ops to demonstrate how current, affordable
technologies can aggregate DER—from solar to batteries to backup generators—to serve members
during wholesale rate increases and disaster recovery.®

“We’re trying to find DER control techniques that provide benefits to the communities the co-ops
serve,” said David Pinney, NRECA Principal of Analytical Tools and Software Products and CIDER
principal investigator. Using technologies such as this, co-ops are leveraging data to make better
decisions, especially in unique situations.

Other utilities are using imagery to improve vegetation management, which is still one of the most
manual and human-based processes at utilities today. Many utilities have turned to outsourcing to
optimize spending, but those utilities have limited visibility to effectively source, manage, and audit the
vegetation work completed. One company, GeoDigital Insight, which has historically helped many co-
ops via its Stakeout staking and design software, is offering a 3D data-driven approach to vegetation
management. GeoDigital uses LiDAR® and 3D imagery to help in identifying encroaching vegetation
and in the process creates a 3D model of distribution assets.

3 https://www.cooperative.com/remagazine/articles/Pages/Tech-Trends-Co-ops-and-Artificial-Intelligence.aspx
4 https://www.cooperative.com/news/Pages/DOE-Awards-2-9M-to-NRECA-Effort-to-Link-Distributed-Generation-Sources.aspx
5 https://www.cooperative.com/news/Pages/NRECA-Picks-Five-Electric-Co-ops-to-Test-DERMS-Grid-Reliability-Solution.aspx

® LiDAR stands for Light Detection and Ranging, a remote sensing method using light to measure distances.
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Where Co-ops Are Today

Many solutions to leverage data and analytics are advertised by vendors and determining the best
approach for co-op situations can be challenging. Understanding what has worked at co-ops who are
already implementing data analytics applications can help provide useful insights to make better sense of
the options.

The following are highlights of five co-ops who are at varying stages of implementing analytics. Each of
these co-ops provide helpful examples of how analytics have saved them money and how they are
approaching this new technology in a well-planned manner.

Case Study 1: Powder River Energy: Steps to a Moonshot

Powder River Energy Corporation (PRECorp) and its

predecessors have served rural Wyoming for 80 years. POWDER,

PRECorp members range from large coal mines and f ’A—'M.'—??G‘V
coal bed methane to farm, ranch, and suburban, and CORPORATION
small-town residential members. Serving roughly A Touchstone Energy® Cooperative M.
27,000 meters spanning 17,000 square miles with =
11,000 miles of distribution and transmission lines,

PRECorp is acutely aware of the cost of maintaining and operating their system for their members.
PRECorp is a great example of a rural co-op using data analytics in tangible ways to make better
decisions for the members.

Proactive Failure Prevention

PRECorp caught the attention of the U.S. Department of Energy (DOE) in 2023. Quentin Rogers, VP of
Engineering, shared, “One [success] that we're kind of proud of is we won a contest with the DOE about
a year ago called Digitizing Utilities, where we leveraged the AMI data to detect connector failures
before they happened.”

Poor connections or crimps, such as those to
transformers or tap wires (see Figure 3), lead
to eventual failures. These failures not only
cause outages, they also can result in wildfires
in PRECorp’s dry climate. PRECorp used the
meter reported voltages and flags to identify
anomalies when compared to load. When
voltage was changing and the load was not,
they knew something may not be right.

To identify anomalies, PRECorp used an Figure 3: Images of crimps on transformers and tap
analytics capability called machine learning. wires. (courtesy of PRECorp)
While it may sound complicated, machine
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learning simply describes a process of looking at data for known good and known bad situations, and
then looking for similar patterns elsewhere to uncover potential issues.

In addition to improving reliability for their members and avoiding hazardous wildfires, PRECorp’s
investment in analytics had economic benefit for the co-op membership. Given their rural territory, the
reduction in the cost of truck rolls was greater than the amount they invested in analysis. While other
methods, such as infrared scans, can be used, PRECorp found that the analysis of AMI data was more
successful at finding potential issues.

Developing a Strategy

While the connection failure detection was a revolutionary project in many ways, PRECorp’s adoption
of analytics was the result of an intentional strategy to increasingly use data across the co-op for making
decisions. PRECorp’s 2018 Strategy Map, shown in Figure 4, laid out their approach to their
“Moonshot.” While some co-ops delay such endeavors until they have margin to pursue them, PRECorp
was motivated by challenges they saw in 2018, which drove a need to reduce costs and increase
efficiency while continuing to improve service quality.

PRECorp Moonshot
Drive down costs so that the first megawatt hour of energy usage is at or near zero by 2050.

PRECorp Purpose
Positively influencing and improving lives for those we serve by providing refiable energy and services
while paving the way for access and affordability.

We will be pioneers of excellence in the Cooperative Network while delivering extraordinary value to our members, embracing a visionary outiook,
leveraging accelerating technologies, empowering our team and engaging our membership.

mmmwnum W-u-n-uwwhuﬁrn-nnmly
MONITOR, PREDICT AND HARNESS THE MITIGATE WHOLESALE MEMBER ENGAGEMENT
POWER OF ACCELERATING TECHNOLOGIES POWER SUPPLY RISK AND COMMUNITY DEVELOPMENT
Leverage accelerating u:crmmg es 10 improve core Seize opportunities ",, additional growth Facilitate business cmuban and development to
business performance & forecasting capabilities. benefit communities.

P2 P3.
Develop an Increase data-
innovation culture and driven decision making
team capabiilties. toimprove overall |

hmhmnm-m
that are fair and cquitable.

Partner mth other chu'aqc
cooperatives 10 achieve fechnology to more
economies of scale & effectively manage
strengthen member power sysiems.

Eam member loyalty
hrough continued
focus on
core business.

Internal Processes

PA. | P8,
Understand and prepare for Develop more flexible contracts Increase political, economic
advanced energy solutions. and rates with power supply. and regulatory influence of membership.

T T3 T4
Maice investment in, and Increase flexibity, ogility, J i Plall for msmm Leverage avdkMe
continuous imgrovement of resilience and risk tolerance talent and skills from ail
people, 8 top priority. in the organization. competitive and flexible. monrﬁmhw; employees.

Keeping Member Owners First + Sustainability « Competitive Rates and High Quality Service
u”m"'w ‘Support and Develop the PRECorp Team  *=  Enhancing the Quality of Life of our Members
team and culture Satat . 26 . - A 1 .

Figure 4: PRECorp’s 2018 Strategy Map

Full version can be found at: https://www.precorp.coop/sites/default/files/documents/PRECorp-
Strateqy-2017-DRAFT-3.0.pdf
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In 2018, PRECorp’s CEO at the time, Mike Easley, shared that their Moonshot was to “drive down
costs, so that the first megawatt hour of energy usage is at or near zero by 2050. Using Moonshot
thinking to drive performance and push organizational success is not new in business, but for us, it is a
big change.”

This type of thinking has led to the adoption of analytics tools by many across the co-op. Individuals in
all departments have become “super users” to collaboratively drive change by bringing insights from
each of their areas.

Optimized Hardening

Optimized hardening, PRECorp’s approach to prioritization of work plan projects, is another great
example of the change they are embracing.

The process started in 2015 when PRECorp completed a long-range plan that identified over 700
possible projects. From that, they used a weighted evaluation exercise by asking engineering,
accounting, and operations groups and all stakeholders to identify what each group believed they should
be spending their money on. PRECorp then combined the results of this exercise with reliability data
and costs to define a long-range capital spending plan. Prioritizing projects across the entire system was
a huge success and avoided any one individual’s projects from being unduly favored.

Additionally, PRECorp has used Unmanned Aerial Vehicles (UAVS) to do full inspections of the
180,000 structures across their system over three years, getting detailed high-resolution photos, GPS,
and infrared on all those structures. In parallel, PRECorp has worked over the last two years to get
information via the Intelligent Vegetation Management System (IVMS).

Using this data, PRECorp ran an analysis on their system with line design software to find out where
they might have low clearances, whether structures might be over-utilized for loading, or where they
might reinforce the system by adding guy wires or trusses, or replacing poles, without having to rebuild
the entire line. This ongoing analysis allows PRECorp to make selective improvements to lines, both
reducing the cost of improvements and leveraging the targeted improvements to boost resilience, which
leads to increased member satisfaction and further cost reductions from fewer truck rolls.

Beyond this, PRECorp’s satellite vegetation management vendor provides digital elevation models from
which PRECorp creates a 3D model of their system in software to identify where conductor overlaps
occur and where the conductors are prone to gallop. PRECorp can also use that 3D model to do finite
element analysis with PLS-CADD’ and SPIDAcalc to determine whether the structures are over or
under-utilized. This enables them to determine where a guy might be added, for example, that could
withstand a 90-mile-per-hour wind instead of a 60-mile-per-hour wind. Again, this enables PRECorp to
make selective improvements and save the cost of otherwise having to rebuild the entire line.

Additionally, PRECorp has found ways to significantly improve the data they are getting from pole
inspections to further support their optimized hardening by using a tool called Resistograph® to perform
pole inspections (see Figure 5).

" PLS-CADD stands for Programmable Logic System — Computer Aided Design and Drafting

9
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This tool uses a needle-sized drill bit to drill into the
pole. Along the path, it logs the torque and force
required to drill, creating a graph of density of the pole.
The results are precise enough to visualize the growth
rings in the wood. This process has added a layer of
objective data to PRECorp’s pole inspection program
compared to the data previously gathered using sound
and bore or other technologies.

Knowing the actual condition of the wood has reduced
capital spending by avoiding premature pole Figure 5: Picture of a Resistograph Tool
replacement, as well as supporting better prioritization

of spending. By cross-referencing this to pole age and
type, PRECorp has been able to strategically identify and replace a lot of poles of a specific type
installed over a certain timeframe that otherwise would have led to costly outages.

PRECorp envisions additional benefits from using data to drive system improvements, but overall,
investment in data analytics is saving their members a significant amount of money.

Case Study 2: Lumbee River: Preparing Today for Tomorrow’s Need

Like many co-ops, Lumbee River Electric Membership

Corporation (LREMC) is at the beginning of their journey

with data analytics. LREMC is owned by the more than LUMBEE
54,000 members that they serve across five eastern North —__RIVER EMTC
Carolina counties. They currently serve more than 61,000 '

accounts spanning more than 5,900 miles of distribution

line.

In their portion of the country, LREMC is seeing significant changes to the services they have
traditionally offered, including considerable growth of solar installations on their system over the past
several years, both residential and commercial. In addition, they are seeing considerable growth in EVs,
which coincides with growth they are seeing through new subdivisions each year.

LREMC is a great example of a co-op that is exploring analytics from a starting point very similar to the
traditionally conservative starting point of many other co-ops across the country. LREMC is in the early
stages of deploying a new Landis+Gyr AMI system. In doing so, they see the value of the data it will
generate in helping LREMC adapt to the solar and EV-related changes in their traditional model.

The system changes and introduction of important technology have spurred Vice President of
Engineering & Operations, Matt Epps, to create a core team focused on data services. LREMC has
individuals who have worked to enhance their use of data. Brett Kinlaw, who came from a Geographic
Information System (GIS) background, was named the core team’s Director of Data Services and tasked
with building this new capability. As with many GIS experts, Brett has leveraged the data available
through the utility’s Esri ArcGIS platform to identify insights into their system for years.

10
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A lot of interest is already being expressed within the co-op in accessing better data, even before the
core team has developed the tools they hope to leverage. Across all parts of the co-op, including HR,
finance, member services, engineering and operations, people are excited to find better ways to manage
what they do and their departments. And as costs rise, LREMC is looking for ways to more intentionally
manage costs and keep their rates as affordable as possible. They believe that data analytics will help
them with affordability.

LREMC is looking at both short-term and long-term data analytics goals. In the long-term, LREMC
believes that having a strong internal team with the ability to tailor their analytics to provide answers for
each unique situation will be very important. But in order to achieve that, they are creating several short-
term steps that can grow as the use of analytics grows. Initially, LREMC plans to hire an AMI specialist
to manage their AMI system, and a data analyst to leverage the data across AMI, Order Management
System (OMS), GIS, SCADA, and other systems.

In developing their tools, LREMC is looking to initially leverage the analytics capabilities that their
AMI, NISC Mosaics, GIS, and other tools have in conjunction with an exploration they are doing into
leveraging distributed energy management systems (DERMS). Together, LREMC believes these tools
will provide valuable insight into the changes in their system. From there, they anticipate using their
internal staff to create additional capabilities through configurable analytics platforms such as Power BI.

LREMC’s measured approach allows them to make an appropriate level of investment today, while
continuing to strengthen their analytics capabilities going forward as they see a return on that initial
investment.

Case Study 3: Tri-County Electric Cooperative, TX: A Culture of Data-Driven
Decisions

Tri-County Electric Cooperative (TCEC) service territory includes
16 counties, more than 10,000 miles of distribution line, and more
than 107,000 member-owners in North Texas. Over a period of five
years, TCEC has become a much more data-driven organization.
Over that time, TCEC has not only delved into their existing data to
make better decisions, but has also developed processes to gather
new data. The mindset toward being a data-driven organization was
fostered by TCEC’s senior management. This supported the
growing use of data across the organization. As an example, Kelsey
Gustainis joined TCEC five years ago, bringing firsthand experience of the value of analytics in
engineering to her new position as Engineering Manager. Kelsey’s previous co-0op recognized the value
of analytics in the areas of substation and circuit historical load reporting, and Kelsey saw opportunity to
apply that value to Tri-County’s capital construction project process.

TCEC invests heavily in distribution line projects each year —and like many co-ops, TCEC had been
having trouble with contracts taking longer and costing more than proposed. Rebuilds of several miles of
line that had been proposed to take four months were extending for many months longer. In addition,

11
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contractors were passing through adders like traffic control, tree trimming, and rock trenching, which
caused their material and labor-based estimates to miss the mark, making it that much more difficult to
track project costs appropriately.

To get control of the process and rein in costs, TCEC restructured their bidding process. Requests for
bids were defined with a specific timeline for which the contractor would provide a fixed fee. TCEC
created forms to capture the agreed-upon terms and to enable contractors to request adjustments. These
standardized forms enabled TCEC to match data from the bids to data captured from the project. TCEC
created a dashboard for better visibility of project costs and materials, so now they could track the
performance of each contracted capital work plan job.

The dashboard (and the data analytics behind it) allowed TCEC to share each contractor’s performance
with them, clearly indicating the number of times the projects met, beat, or extended the timeline or
proposed cost. The availability of this data has given TCEC a lot of leverage with contractors to ensure
the work is done well and at a good price, and it is all due to TCEC’s diligence in putting the contract
data into a database, connecting that data to their work order systems, and making sure the personnel
maintain the data validity.

TCEC has also developed a system to manage their power supply costs in response to being allowed to
change how they were purchasing power staring in March of 2023. Like others, TCEC leverages off-the-
shelf tools that provide load, temperature, and supply cost forecasts. But TCEC incorporates these
standard forecasts into their own tool that gathers additional data, such as hedges, bilateral, and day-
ahead purchases already made, and performs additional analysis pertinent to TCEC’s territory. For
example, as a Texas utility, TCEC’s demand is highly dependent on minor temperature shifts when the
weather nears freezing. With analytics, TCEC is able to dig into these anomalies and find patterns that
help them control volatile supply costs.

Because TCEC focused its investment in data analytics on areas that would potentially yield big cost
savings, there was a high likelihood that the investment would provide a good return for their members.
When asked about how other co-ops should work toward building this capability themselves, Kelsey
shared, “Start with personnel. | would make sure co-ops know that they should be prioritizing technical
individuals, people who are capable of doing this in-house.” Hiring people with a data mindset may not
be traditional, but it will be essential for co-ops going forward. “My biggest recommendation would be
to invest in people.”

Case Study 4: Horry Electric Cooperative: A Proactive Approach to
Helping Members

Horry Electric Cooperative serves 75,000 members with

5,700 miles of line South Carolina. For Brian Swart, HOI'I'y ElECtl'iC
analytics is all about taking co-ops out of the reactive .

mode of responding to situations and into a proactive Cooperatlve, Inc.
mode. Brian is the Software Development Supervisor at A Touchstone Energy® Cooperative 41

Horry and has been with the co-op for 16 years. In the
early years, Horry was ahead of the curve in fully
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implementing their AMI system. At that time, many of the tools available for analyzing data were much
less sophisticated and much more expensive than they are today. In Brian’s early years, he worked to
build data models that could handle poorly formatted AMI data in a way that made it useful.

Today, Brian and his team focus on the story that data has to tell. With the amount of data that systems
are generating, it is easy to get lost in all that data and miss what the data is saying. The Horry team
works hard to make data actionable, working with each business unit to understand the unique
challenges they are having and how data can help.

The team was inspired by a conference presentation years ago in which energy experts shared how they
could detect usage anomalies in their customers’ systems. From this, the Horry team went on to develop
an algorithm that detects usage anomalies a lot faster than they were able to previously. In one instance,
the new process enabled Horry to inform a member of a dripping water faucet after only 3 to 4 days,
thereby proactively preventing the high bill that member would have received.

Now, co-op staff are excited about the positive conversations they are having with members whom they
are helping proactively, rather than the negative conversation of informing a member of excess charges
after the fact. The process Horry’s team developed detects heat strips that are stuck on and water heaters
that are going bad, and it does so quickly. Not only has this increased member satisfaction (as well as
saving members money), but it is also saving Horry money. Horry had been offering courtesy discounts
for large overages. Now, those courtesy discount cost Horry much less.

Developing this process required close interaction between the data team and the customer service team.
Initial attempts resulted in detecting some false issues. But by working together, the effort developed
buy-in from the whole group, and it refined the process such that there is now high certainty that
anomalies are worth following up on.

The work at Horry has highlighted the value of data scientists at the co-op. Horry recently had its
second-highest year of member growth and as such is adding crews, service reps, stakers, and others to
serve the new members. Similarly, Horry sees the importance of investing in its technical staff to help
everyone use data to work more effectively. As Horry adds stakers, for example, they evaluate their
ability to use field data tools in addition to their other skills.

This underscores the usefulness of sharing data across the system. In the past, it would not have been
uncommon for a dispatcher of 40 years to have memorized the system forwards and backwards. But
Horry recognizes it is unlikely that this depth of system knowledge will exist going forward due to
retirements. Using data tools helps provide depth to new workers who have not had the benefit of those
40 years.

Looking ahead, Horry is evaluating the new tools that are being introduced by vendors and considering
what is best to leverage off the shelf and what is best to tailor on their own. Brian is excited about what
their business software provider, Meridian, is looking to provide and finding the best balance of what
Horry can procure and what his team should maintain.
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Case Study 5: United Power: Continuously Improved Planning

United Power has been leveraging AMI data to improve their
planning process, and so much more, for years. United Power
serves more than 106,000 meters across six counties in north-
central Colorado.

Your Touchstone Energy” Cooperative p(.T

Jared Weeks, Planning Engineer Manager, has been improving

how his team uses data in planning for years. Traditionally,

long-range plans were updated every 10 years, and then every 5 years and now, through the processes
they have developed, United Power is able to update their plans annually to reflect the changes that are
occurring.

Initially, SCADA data was the source of system load that helped United Power predict future demand.
The challenge with SCADA data, however, is that it is missing a lot of data on customer mix and rate
class distinctions for residential, commercial, industrial, and oil and gas members. To improve this, the
team started adding customer information system (CIS) billing data into their analysis. This provided
member information based on monthly energy usage. However, once they were able to bring AMI data
into the analysis, the team was able to capture demand, which filled in a lot of the holes and made the
information more accurate and trustworthy.

Now, the team is looking to further improve the data. They utilize a service, Atlas EV Hub, that
publishes information on EV ownership by zip code for 17 states®. Using this, along with information
from the U.S. Census Bureau, has allowed them to create a weighting by census block that can go into
their planning model.

In addition, United Power has worked with Sandia National Lab and NRECA recently on a project to
improve the meter phasing information in their model. The mesh system that they now have is no longer
able to indicate phase as their previous PLC-based system had. By taking an entire year’s worth of AMI
data, the analysis develops patterns based on voltage characteristics. The idea is that each phase should
move together and that by looking at a long enough horizon, you should be able to see these patterns
without doing any external tests to inject changes into the system.

By doing this, United Power is able to identify reasonable probability that a group of meters is on phase
A or B or C —and from this, they can identify the smaller percentage of meters that are uncertain, that do
not align with the rest, or are mislabeled in GIS. The process, however, is not foolproof. Sometimes the
analysis indicates that 60% are on one phase and 40% are on another. In these instances, the team can
double check the results in the field. What they have found is that phases can easily get moved on a tap
and result in quite a few customers on a different phase, which greatly impacts planning and phase
balance adjustments. With this tool, United Power can keep the model up to date cost-effectively and
have high confidence in the outcome of planning.

8 https://www.atlasevhub.com/materials/state-ev-registration-data/
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When asked how others could start using analytics more, Jared recommends building progressively on
what you know. Moving from Excel to Microsoft Power Bl, for example, is a reasonable transition that
opens a lot of power. From Power Bl, you can then become familiar with Power Query, and then it is
natural to become familiar with the data that is stored in your Structured Query Language (SQL)
databases. Not everything can have an return on investment (ROI) calculated on the front end, but by
diving into the data and discovering what it shows, the value quickly becomes apparent.

The team at United Power is also a heavy user of Esri’s ArcGIS for visualizing data. Taking data from
tables and graphs and displaying it geographically provides a whole new level of insight. Once people
see it on a map, they immediately start thinking about the impact and what can be done to change any
issues it highlights.

Figure 6: Phasing Results in the GIS Interface
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Today’s Market Landscape

This report provides a sampling of vendor offerings, which is not exhaustive. Co-ops are encouraged to
do their own due diligence, to consider all vendors and technologies and determine the one(s) that would
best fit their own specific situation and needs.

Co-ops have many software tools which they can leverage for developing analytics. In general, the
options include both electric utility specific software offerings, as well as industry agnostic analytics
platforms that can be configured for utility analytics. Both have value and a place in the set of tools to
consider.

NRECA periodically surveys the co-op community to track IT system adoption, vendors, and popular
integrations. The most recent survey results from 2019 are available to NRECA voting members.®
While analytical tools, sometimes called Business Intelligence software, are widely used to enable
analysis, other product categories are increasingly incorporating analytical views and capabilities into
the data they manage. Because any analytical effort requires good source data, many other IT systems
are required in support.

Industry-agnostic analytics tools provide capabilities for connecting any data, analyzing it, and making it
available in dashboards and maps. Software in this category includes Microsoft’s Power BI, Tableau,
Esri’s ArcGIS platform, Snowflake, and others. These tools are the natural evolution of Excel, which is
used extensively by businesses today.

Analytics within utility-specific software packages provide insights into many sets of problems much
more efficiently than something a utility would create themselves. However, today industry-agnostic
analytics tools are an important complement to enable co-ops to explore their own unique analytics
questions. The examples shared above by each of the co-ops interviewed included combined use of
industry-agnostic platforms along with application-specific software.

The applications designed specifically for utility use include software specific for finance, customer
service, operations, and engineering. They include systems which have been used for years and are now
enhanced significantly by leveraging analytics to provide new insights into the data these systems
contain. They also include new systems which are leveraging analytics in a manner not practical before,
to offer solutions not possible before. There are many applications of both. This article highlights a few
examples from several categories, allowing those interested to further explore the possibilities being
expanded each year.

NISC

National Information Solutions Cooperative (NISC), a provider of business systems that many electric
co-ops have used for over 50 years, is enhancing its offerings to provide additional advanced analytics.
Over the years, many co-ops have leveraged out of the box reporting tools built into NISC and other

9 https://www.cooperative.com/programs-services/bts/Documents/Secure/Reports/2019-Co-op-Technology-Survey-Final-
Report.pdf
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business systems to extract basic information. A natural next step for many co-ops is the expansion of
this reporting into gathering more powerful business intelligence.

NISC introduced its Mosaic (Business Intelligence and Reporting) platform, for this purpose, several
years ago. As part of the rollout of that solution, NISC found that many co-ops were either unfamiliar
with the concept or did not have the resources necessary to develop the content it created. In response to
these challenges, NISC developed out-of-the-box templates members can use as-is or tailored to meet
their individual needs. These templates were a catalyst in helping co-ops find insights that would
uniquely benefit their consumer-members.

Steve Pascoe, Product Marketing Manager, shared that NISC realizes that the changing energy
landscape is going to require co-ops to have better real-time data for operations. A separate NRECA
article© talked about Advanced Distribution Management Systems (ADMS), which co-ops are
increasingly considering for coordinating control of their substation and downline feeder equipment.
NISC believes that the natural evolution of equipment-level information and control will be dependent
on meter-level data for real-time operations and the ability to understand how meter-level changes are
impacting feeders. Meter-level data would include AMI, other downline data sources like solar inverters
or behind the meter information such as EV charging.

Several years ago, NISC added a time-series

power flow calculation tool, which has now

been incorporated into their Operations (S ——
Analytics (OA) platform. Time-series analysis e
had been used previously for traditional load
allocation planning, but by connecting it with
interval data gathered continuously in their
meter data management (MDM), NISC created 1T 1 B
an operational dashboard that leverages AMI . -

data for system loss, voltage, and device l ‘ I >

loading. According to Steve Pascoe, Product
Marketing Manager with NISC, “Leveraging P —— N
AMI data in a business intelligence package
can offer tremendous value to a utility.
Processing interval, real-time data for
operational analytics for the entire utility
network gives much stronger insights, which
co-ops can leverage for planning and
operations.”

@ © > | Theedsy e o >

Figure 7: NISC's Operational Analytics Package

NISC’s perspective is that increases in behind-the-meter distributed generation, storage, and other assets
will require real-time visibility in conjunction with a system model to understand the impact on these
assets on the distribution system.

10 https://www.cooperative.com/programs-services/bts/Documents/TechSurveillance/Surveillance-Evolution-into-Advanced-
Distribution-Managment-System-August-2023.pdf
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Tools to Complement Traditional Utility Systems

Beyond NISC, Meridian and others are continuing to expand the analytics offerings in their business
systems. In addition, there are many other utility specific software tools to leverage.

MDM platforms have, for years, provided analysis of and insights into meter data, such as Harris
Utilities Smartworks, IPKeys, and PCS — CSA. For many years MDM platforms have provided
traditional functions such as validation, estimation and editing (VEE) to sanitize data and the ability to
detect abnormal usage, as well as tools for sharing usage and other information more effectively with
consumer-members. They offer the ability to flag issues in the AMI network that are causing unreliable
meter reads, and they are able to highlight issues uncovered by tamper flags and other anomalous
activity in the meter.

Complementing traditional billing accuracy data, MDM vendors are expanding their analytics offerings
to include analysis of operational parameters, such as blinks, voltage, outage, and transformer loading.
In addition, they are looking to use AMI data to validate that load control is operational and to detect
and provide insights on electric vehicle charging.

Imagery-Based Data Analysis

Expanding into less traditional data-driven decision making, an increasing number of vendors are
offering imagery-based data analysis, which is helping utilities with expensive challenges, such as
vegetation management and construction planning.

One company that has worked with multiple co-ops is Overstory. Overstory gathers satellite imagery
and uses machine learning algorithms to analyze the imagery and make recommendations for vegetation
management. By aligning the imagery with a co-op’s GIS data, Overstory is able to geolocate structures
across the imagery, allowing the analytics to evaluate distance between trees, height, species, and issues
that may occur for vegetation encroachment and fall-in. Using this data in the planning process enables
co-ops to focus trimming in areas of greatest risk and tree trimming bidders to use the data to give better
cost estimates.

Another vendor leveraging field imagery to help co-ops better manage their distribution system is
GeoDigital, which has developed multiple processes to leverage a combination of satellite imagery,
drones, and LIDAR. In helping utilities with vegetation management, GeoDigital’s Insight platform
performs analytics on 3D data to identify needed work areas. The platform also allows for work-
management to flag these areas, so that issues can be addressed.

GeoDigital’s platforms also allow use LIDAR and high-resolution imagery to create 3D models of a
distribution or transmission system. This 3D model can be used for asset inspection and asset
management. It can be incorporated into line-design software platforms for detailed structural analysis.
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Tools in Your Toolbox

A broad range of analytics tools can be leveraged across the co-op. While each of the co-ops interviewed
for this article recommended leveraging tools that can be purchased off the shelf from vendors, they also
strongly advocated for having a talented team and complementing those off-the-shelf tools with tools
that can be configured to draw insights specific to your situation.

This approach is similar to the way in which most of us use
commercial tools today. Finance systems, operations
software, and member service systems all provide valuable
functionality and insights into the data they work with. But
regardless of the system, we often find ourselves looking for
answers that the tool cannot provide.

When the software does not give us those answers by
default, many of us naturally go to Excel. Each of the co-ops
we talked to indicated that analytics tools are the natural
evolution beyond what we have been stretching Excel to do
for years — and it is essential that co-ops have people on staff
who can be comfortable using this next generation of tools.

Knowing what tools are in an analytics toolbox is critical to Figure 8: Components of
understanding how they relate to each other, the progression Analytical Solutions
from simple to advanced tools, and how to enhance your

staff’s capabilities.

Dashboarding — A First Step

Dashboards are the most essential component of an analytics toolbox. Providing every member of your
staff access to data they work with through dashboards allows them to dig into and understand the
quality of their data, to see patterns, and to uncover opportunities for further improvements they could
make in how they work.

The following screenshot is from a dashboard created using Power Bl. Dashboards can allow staff
unique visibility around:

e Member service orders, causes and effort to resolve.

e QOutages, durations, locations, repair costs and frequency.

e System losses, loading, growth, and efficiency.

o Power supply costs, demand costs, and effectiveness of mitigation.

While many software systems provide some of this information by default, providing personalized
dashboards is relatively easy for a many in your co-op to create. Not everyone in your co-op needs to be
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a data scientist or IT professional. One or two individuals with an affinity toward data can create these
and make them available to teams across the co-op to explore.
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Figure 9: Dashboarding Capabilities in Microsoft’s PowerBI

Data Preparation and Organization — Knowing and Trusting Your Data

While dashboards provide insight for users across the co-op, organization and sanitization of your data is
essential for that insight to be useful. Many co-ops have found staff in their organization that are
comfortable with looking at data and manipulating it as part of their existing job.

Frequently, a co-op’s GIS team is a natural place to find individuals for this. While many think of GIS
as a process of creating maps, GIS professionals have many skills that go well beyond mapping. In fact,
GIS staff commonly have experience in:

e Databases.

e Web Service connections to external data sources.

e Statistical analysis in ArcGIS.

e Python and other processing languages to manipulate data.

The process of taking data from its native sources, organizing it, and putting it in a structured location is
referred to as Extract, Transform, and Load (ETL).

The Transform step in this process aligns data sourced from multiple systems. For example, meter 1D
could be stored in one way in an AMI system and in another in CIS or GIS. Transforming data into a
consistent format so it can be analyzed across various systems is a critical step.
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Quentin Rogers from PRECorp stated that “having a good plan upfront on how your data is going to be
housed, where it’s at, keeping it clean, and trying to improve the accuracy of it is always important. And
really maybe the biggest thing is just knowing your data, how accurate it is, and what you can make
decisions on. This is much better than having blind trust or no trust at all.”

Machine Learning — Looking for Patterns

Many of the tools that are used for data preparation can also be used for much deeper analysis, such as
machine learning.

As noted previously, machine learning is the process of using an algorithm to look at data and find
patterns. As a part of this process, the analyst identifies portions of the data called “features,” which are
characteristic of patterns that they are trying to recognize and what kinds of values called “labels” will
need to be predicted. For example, load forecasting models typically use historical demand, historical
weather, and future weather forecast features to predict future demand labels.

Some co-ops are interested in determining whether load control receivers in the field are still functioning
or in need of repair. Looking at AMI data for the member’s house can provide some insight as to
whether demand is reducing during a load control period. However, because the load may or may not
have been running during the load control period, and because the AMI meter likely reflects load of the
whole house (not just the device being controlled), more analysis is needed to determine whether load
control is working at that location. Historically, this was achieved by looking at many load control
events and determining statistically whether there is a load response.

Emerging machine learning-based analytics can be used to more easily and accurately discover
information about load control. By visiting a percentage of the locations to determine whether the
receivers are working at those locations or not, the analytics can tell the algorithm what known good and
known bad receivers look like. A machine learning algorithm will use this information to “learn” what
patterns look like and uncover similar patterns in the rest of the data. The output from this can point staff
to locations that are highly likely to be bad and avoid sending staff to locations that are likely good. This
reduces effort and saves money by replacing bad units that were not contributing to the reduction of
demand charges.

Writing machine learning algorithms requires expertise beyond that of a casual user. This step can be
reserved for co-ops that have already mastered simpler analytics and invested in hiring (or training) a
data analyst with these capabilities.
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Where Should | Go From Here?

Developing a new data-driven approach to problem solving is an evolution of both technology and
culture. Each of the co-ops interviewed talked about the software systems they continue to adopt and
their efforts to encourage the use of those tools across the organization.

While the process will vary from one co-op to another, it typically starts with a single individual or
small group working to solve a problem immediately important to them. The following figure provides a
high-level perspective of how the process can build to a broader group addressing key business solutions
and leveraging increasingly sophisticated tools. Eventually, analytics becomes pervasive throughout the
culture, solving problems in all corners of the co-op.

Technology Evolution Team Evolution Areas of Focus

w Off-the-shelf Business ‘ Finding Your Analytics | Tackle a Problem

Application Data Mining Catalyst Important to You

Building Your Own Business

Intelligence Views & Maps Building Department Expand to Key Business
Structuring Data Across \‘ Champions Needs
Systems ) ~
- Adding Depth through Expand to All Corners of
; Leverag!ng Advanced ‘ Data Scientists the Cooperative
Techniques / ’

Figure 10: An Analytics Strategic Roadmap

Approach to Technology

A reasonable starting point for a co-op new to analytics is to leverage data mining tools in existing
software systems. As discussed earlier, many vendors provide tools for mining the data their software
systems are collecting. For example, a co-op could mine metering data using tools available in AMI or
MDM system, customer data in CIS, outage data, SCADA data, etc. Through this process, you will
begin to see the value that data mining can provide, and you will likely start asking questions that the
tools cannot answer by default.

This leads to a desire to dig a bit further and understand the data better. At this point, most co-ops start
leveraging a dedicated data analytics tool. Depending on the expertise of the person, this is commonly
either a business intelligence tool, such as Power Bl or Tableau, or a GIS tool that exists as part of the
Esri platform. Most co-ops find value in leveraging both, as they each have their strengths. Business
intelligence tools are great at summarizing statistical information from data across multiple databases.
Esri’s GIS tools, which are also great at providing statistical analysis, are much better than business
intelligence systems at overlaying multiple geographic datasets into a composite geographic picture.

Once a co-op recognizes the value of tailoring views to meet their unique needs, they often realize the
importance of taking the time to map out the data across their multiple systems, making sure that they

22



Data Analytics: Lending Insight to Intuition

have clearly identified the systems of record for their various data and that they have a picture of how
that data relates across systems. This step is commonly connected with data clean-up.

Beyond building your views of well-structured data, co-ops eventually evolve toward leveraging more
sophisticated techniques to benefit from data. This step need not necessarily come last. Sometimes,
external vendors may provide solutions. For example, Overstory uses machine learning with satellite
imagery to guide vegetation management. United Power worked with Sandia National Labs to identify
meter phasing by analyzing patterns in voltage fluctuations in AMI data.

Strong analytics tools available from many sources can be combined to meet the unique business needs
of a co-op.

Propagating the Culture Across the Cooperative

More important than the technology, however, is the culture you create in your co-op and the learning
you encourage across the organization.

The culture change toward data analytics may start within any group: GIS, IT, engineering, or customer
service. But the group from which the investigation starts is less critical than the earnestness to
demonstrate the value of analytics through small projects.

The co-ops that are successful at leveraging the early stages of this culture change encourage champions
within each department to become owners of their data and catalysts for others in their group. As
Quentin Rogers explained, PRECorp’s long-range planning process was transformed when it was no
longer driven by one group, but leveraged the needs across the co-op.

Co-ops who successfully expanded their use of analytics all looked to address key business needs. In
one example, there was a strong need to provide data around power supply. In another, it was finding the
most efficient ways to address system upgrades. Another was controlling vegetation management costs,
and yet another was controlling contractor costs. Analytics is only beneficial to the extent that it helps
your business work more effectively. Intentionally addressing key business needs provided the co-ops
discussed in this report a valuable return on their investment.

As the interest expands across multiple teams, the value of hiring staff with a data-driven mindset
becomes more apparent. Co-ops accomplished this through adding requirements to their job descriptions
to attract individuals comfortable with technology and interested in data. They also did this by
eventually bringing on a data scientist skilled in digging into data for patterns.

23



