FEATURE // ASSET INVESTMENT PLANNING

o
=
=
=2
=
=
=
o
=
)
1=
2
5]
=
—
Eal
1=
=
]
15
15
>
>
—
>
=
o
=
=}
1=
2
2
S
=

30

CREATING A
ROAD MAR.EOR

INVESTING
INUTILITY
INFRASTRUCTUR

CASE STUDY: HOW HYDRO OTTAWA DEPLOYED AN
ASSET INVESTMENT PLANNING TOOL

By Jenna Van Vliet, Hydro Ottawa and Boudewijn Neijens,

Copperleaf Technologies

Investing to improve aging infrastructure
is critical if a utility is going to remain
reliable and safe.

Hydro Ottawa is the third-largest,
municipally owned electrical utility in
Ontario. It serves more than 320,000
residential and commercial customers
in Ottawa and Casselman in Eastern
Canada. Like many utilities, Hydro
Ottawa built large segments of its
distribution system during the 1960s,
70s and 80s. In recent years, the utility
found itself needing to invest in its aging
infrastructure at an accelerated pace to
improve system reliability and reduce
interruptions. The company needed a
strategic approach to asset investment
planning to achieve its goals.

In October 2012, the Ontario Energy
Board (OEB) raised expectations for
evaluating utility investments by releasing
anew policy entitled, Renewed Regulatory
Framework for Electricity Distributors:

A Performance-Based Approach. This
policy clearly stipulates that planning is
the foundation for rate setting, and that
standardized methods and tools should
be developed for preparing these plans.

In early 2014, Hydro Ottawa launched
an initiative to define and deploy a new
asset investment planning program
within one year. At the highest level,

Customers
320,000

Population base
Approx. 900,000

Service area
1,104 sq. km

System peak (Summer)
1500 MW

Annual energy
7,800 GWhr

Distribution substations
84

Station transformers
170

Distribution transformers
45,000

Total poles

50,000

Circuit length
5,720 km/3,554 mi

the company's goal was to implement
a solution to identify the investments
that deliver the greatest overall value
to the company — while respecting

This article originally appeared in the Summer 2015 issue of Western Energy magazine. Reprinted with permission.

funding, resource and timing constraints,
and remaining within the organization’s
tolerance forrisk.

This case study describes Hydro
Ottawa’s process to select and
implement an asset investment planning
solution, and shows how the company
now uses predictive analytics and
portfolio optimization to produce
interdependent short- and long-term
plans forits projects and programs.

IDENTIFYING THE
OBJECTIVES

Hydro Ottawa gained corporate
sponsorship forits initiative by focusing
on three main objectives:

|. Better decision making: Improve
the company's decision-making
framework and investment planning
capabilities to demonstrate to the

board and the OEB that the investments
selected deliver the greatest value to
the organization. Hydro Ottawa also
had to demonstrate that the process
was sufficiently rigorous to support and
justify the proposed capital budget.

2. Improved planning process
efficiency: Improve productivity and
efficiency in the planning process,
spend less time searching for and
manipulating data, and dedicate more
time to making decisions.



3. Meet or exceed OEB regulatory
requirements: Tackle the new OEB
requirements and lead the way in helping
other utilities meet these high standards.

ONE SOURCE OF THE TRUTH
First, Hydro Ottawa hired Ontario-
based Montera Corporation to help
assess the company’s current state,
identify gaps and provide unbiased
supportin selecting a solution. The
company's process for planning
investment decisions was well
established, but also very convoluted,
with multiple versions of the same
information fragmented across multiple
systems. This created inefficiencies and
an overreliance on a handful of subject
matter experts who knew where specific
information could be found, and how to
manipulate the data.

Hydro Ottawa realized that its processes
were not sustainable in the long-term,
and would not support its requirement
to handle multiyear budget planning. The
company needed a single investment
repository, “one version of the truth,”
where staff could collaborate on the
most current planning data. This would
help reduce the amount of time spent
managing spreadsheets, and establish a
robust set of business processes to make
investment planning more effective and
efficient.

INTEGRATING SHORT-TERM
AND LONG-TERM PLANNING
The second improvement area was

to continuously adapt the company's
forward-looking plan to the results of
executing projects. Nothing goes exactly
according to plan, and planners were
finding it difficult to answer questions
such as, “What is the impact ofa
project going over or under budget?”
and “What value do we get from
deferring or advancing a project?” The
company wanted to be able to adapt to
execution shortfalls, examine variances,
and redirect funding and resources to
projects that would deliver the greatest
additional value.

The other challenge was linking actual
accomplishments to longer-term plans.
If, for example, the plan was to replace

The goals and objectives set out
by Hydro Ottawa are aligned
with the ISO 55000 standard for
asset management. The core of
this standard is value realization
from assets—ensuring that the
right measures are being taken,
and that these activities support
the mission and objectives

of the organization. Key
recommendations include:

P Identifying and
evaluating asset risks and
opportunities, and how they
change over time;

Developing integrated plans
that both address those
risks and opportunities, and
support the organization’s
objectives; and

Establishing processes to
monitor plan execution
and achieving planned
objectives.

1,000 power poles in a year, but only
500 were replaced, it was difficult to
determine the impact of the shortfall on
the long-term plan without a lot of time
and effort.

PREDICTIVE ANALYTICS

Last, but not least, Hydro Ottawa
wanted to better understand the
sustainment needs of its assets. The
company wanted to predict how assets

DEFINE THE
INVESTMENT
FRAMEWORK

DEVELOP PROJECT
AND PROGRAM
STRATEGIES

degrade overtime, and to determine the
optimal, long-term investment strategies
forthose assets. Its goal was to better
understand the risks and impact of its
assets degrading overtime, and to gain
confidence that the company was making
the best decisions to properly sustain
those assets.

THE APPROACH

The process of evaluating current
processes, and mapping out their desired
future state, enabled Hydro Ottawa to
create a business case to support the
investment and implementation of a
commercially available, asset investment
planning solution. After careful
evaluation, Hydro Ottawa selected

the Copperleaf C55 Asset Investment
Planning & Management (AIPM) solution.

Copperleaffacilitated a series of
workshops with key Hydro Ottawa
stakeholder groups to break the problem
down into individual steps. Then the
team created a rigorous, repeatable
process that incorporated evidence-
based data and the organization’s
engineering, operations and financial
expertise. The first three steps of the
process are:

Defining the investment

framework

This step is the most crucial
because it involves developing a value

OPTIMIZE THE
OVERALL
INVESTMENT PLAN

OPTIMIZE THE NEAR
TERM WITHIN THE
PROGRAM FUNDING

CREATEA
STRATEGIC

RE-OPTIMIZE
THE PLAN

PROGRAM RESERVE

ENVELOPE

PREDICT FUTURE

PROJECT

TRACK PROGRESS

AND RE-PLAN

REQUIREMENTS

Figure 1: AIPM Business Process (Source: Copperleaf Technologies)
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framework as the basis for how all
investments are valued. The value
framework is used to determine the
merit of an individual investment,

and it also serves as the means to
compare investments when they are
competing for resources in a constrained
environment. The approach used by
Copperleaf defines value based on what
the organization is trying to achieve.
Hydro Ottawa's strategic plan and
objectives, asset management policy,

key performance indicators (KPIs), risk
tolerances and other information fed into
this process.

Specific criteria, or value measures,
were developed to quantify the

value generated by each investment.
These individual value measures were
weighed to align with Hydro Ottawa’s
organizational priorities, using criteria
such as reliability, safety, environmental
risk, financial risk, financial benefits and
compliance.

Next, Hydro Ottawa decided on a
three-year, near-term planning horizon
and a six-year, overall planning horizon.
The time frames were influenced by
specific organizational and regulatory
requirements. For some analyses, a long-
term planning horizon of 20 or even 50
years was also considered.
program strategies
Organizations typically
have their own approach as to which
investments should be represented as
projects versus programs. Hydro Ottawa
identified 180,000 assets and 330

near-term projects for consideration,
including:

Developing project and

O Projects: primarily station assets
such as station transformers,
transformer tap changers, breakers
and batteries.

O Programs: distribution assets such
as poles, transformers (pole mount,
underground and vault), manholes,
cables, switchgear and re-closers.

The team of subject matter experts
used C55's Asset Analytics to identify
station assets requiring investment, then
developed various project strategies for

dealing with those assets. C55's Program
Analytics was used to model the future
sustainment needs of Hydro Ottawa’s
distribution populations based on risk
and economics, and to analyze the
program level impacts of various funding
scenarios.

To evaluate the benefit realized by
spending money to proactively replace
assets in a population, a baseline program
is always considered. The baseline is the
program in which no money is spent on
proactively replacing assets, i.e. running
the assets to failure. [f there is benefit

to be derived by proactively replacing
assets, then it is expected that some level
of proactive spending will reduce the
reactive spend and failure effect so that
the total program cost is diminished. The
total cost of the program is the sum of:

O Reactive spend: the cost of
replacing an asset in reaction to the
asset’s failure. The reactive cost of
replacement may be higherthan the
cost of a planned replacement.

O Failure effect: the cost of the lost
service to the end user resulting
from the asset’s failure.

O Proactive spend: the cost of
replacing an asset when the
replacementis performedin a
planned manner.

The reliability benefit of a programis
expressed as the difference between the
cost of the baseline program and the sum
of the reactive replacement spend plus
the failure effect cost of the program.

Toillustrate how this works, Figure 2
shows selected results from the analysis

performed on Hydro Ottawa's wood
pole program. The analysis suggests that
replacing 150 poles peryear results in the
minimal total cost. However, replacing
300 poles peryearis only about $1.4
million more expensive over 50 years,
but it more than doubles the reliability
benefit overthis period. The total cost
of the program is therefore one criterion
that should be taken into account,

but in cases such as this, marginal
improvements could also be considered.

Optimizing the overall

investment plan

Invariably, when it comes
time to create the budget, the requests
to spend money typically outweigh the
available funds and/or resources. So
the question becomes: How does an
organization decide which projects and
programs levels to include in the plan?
Hydro Ottawa used the optimization
capability within C55 to help with these
difficult decisions.

Optimization is a mathematical process
that determines the optimal set of
investment alternatives —and the
optimal timing of each investment
alternative — that deliver the maximum
value, while respecting the funding,
resource, timing and project-dependency
constraints. Optimization incorporates
how value and risk change over time to
help an organization make the proper
decisions about which projects to defer
or move forward.

Each of the viable project and program
strategies that were developed by the
Hydro Ottawa subject matter experts
in the previous step were included in the

Total Cost Over 50 Years

$800M

$600M

Total: 862 Total: 911

$400M 761 poles

replaced
reactively

862 poles
replaced

Total Cost - in Dollars

reactively

$200M

No Proactive Spend Replace 150

Total: 975
675 poles e
replaced rep éce

reactively reactively

Replace 300

Total: 1046 Failure Effect

I Reactive
596 poles
[ Proactive

——Reliability Benefit

Replace 450

Figure 2: Program Analytics for Hydro Ottawa’s Wood Pole Program
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optimization analysis. In the first round

of optimization, only one alternative

was deemed viable for each project —
whereas each program had multiple
alternatives. Approximately 330 near-
term projects were analyzed, as well as
two programs with various alternative
levels of investment. In future years, more
programs, and more project alternatives,
will be considered.

The results of the optimization process
are shown in Figure 3 for each of

the six years in the planning horizon.

The amount of total project spend is
represented in blue and the cost of the
total program spend is represented in
green. The constraints for spending were
imposed on the optimization algorithm
by Hydro Ottawa.

Some of the investment value criteria
include elements that represent the
mitigated capacity, compliance, financial,
safety and environmental risk. Figure 4
shows overall how risk is mitigated by
the optimized investment scenario for
the set of projects and programs that
were analyzed. [t compares the baseline
risk (the risk the Hydro Ottawa would
face if the investments were not made)
against the residual risk (the risk Hydro
Ottawa would face if the recommended
investments were made) for each year

in the planning horizon, for the subset of
Hydro Ottawa’s assets. It can be seen
that the unacceptable risk (high in this
case) is significantly decreased in 2016,
and has been eliminated by 2017. Eventhe
medium level of risk has been significantly
curtailed by 2017 and remains low
throughout the planning period.
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VALUE-BASED, RISK-
INFORMED DECISIONS
In the end, what Hydro Ottawa
implemented was an enterprise-wide
framework to consistently assess
investments and realize the greatest
value from its assets. It will allow the
company to:

O Make investment decisions that are

aligned with its strategic framework

O Manage its capital project and
program plans efficiently

O Optimize the use of scarce resources

O Improve project execution rates
by analyzing variances to identify
trends, gaps and corrections
actions (which can all be audited for
accountability)

O Predict future investment
needs based on asset condition
degradation and risk models

O Integrate all data sources

O Buildasolid foundation for rate setting

$60M

$50M

$40M

$30M

[ Program

Total Cost - In Dollars

$20M

I Project

—4—Constraint

$10M |

2015 2016 2017

2018 2019 2020

Figure 3: Optimized Investment Scenario

“We now have a robust process in
place to create, manage and optimize
all of our asset investments across the
distribution system,” said Jim Pegg,
Hydro Ottawa’s manager of asset
planning. “With Copperleaf C55,

we now have much better visibility
into the sustainment needs of our
asset base overthe long-term, and
we can clearly demonstrate that our
investment plans are aligned with our
company priorities.”
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