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PROJECT PROFILE / VOLTAGE OPTIMIZATION

CONSERVATION VOLTAGE REDUCTION
OFFERS A SOLUTION TO LOSS

Facing a time-sensitive request from the

state commissioner, a confidential client
decided to evaluate the effects of current and
forecasted near- and long-term adoption of
rooftop solar and electric vehicle infrastructure
in conjunction with voltage optimization

and conservation voltage reduction.




TESTING POTENTIAL SAVINGS
ON CIRCUIT UPGRADES

Understanding how new equipment affects a grid,

contributes to system losses and alters operating voltage

conditions sets the stage for optimization programs.

PROJECT STATS

CLIENT
Confidential

LOCATION
Midwest

COMPLETION DATE
2019

MODIFICATION
STANDARDS

+

OVER

2,600

DISTRIBUTION CIRCUITS

While preparing for an Integrated
Resource Plan (IRP) submission, a
confidential client was required to act
upon the time-sensitive request of the
state commissioner to outline voltage
optimization and conservation voltage
reduction programs. This request

led the client to realize that a full
evaluation of these impacts would be
necessary. In this way, the client could
inform the commissioner it had taken
the best course of action for these
programs as part of common practice
while offering its customers minimal
losses as part of the IRP budget.

The client determined a thorough
voltage optimization assessment
of its infrastructure would yield the
most value for the commissioner.
For this reason, the client elected
to incorporate the load impact that

electric vehicle (EV) infrastructure
and photovoltaic (PV) generation
would have on voltage optimization
throughout the system.

Due to the compressed timeline of
the IRP submission and commissioner
request, the team batched the study
cases into smaller areas with the most
information and historical Supervisory
Control and Data Acquisition (SCADA)
control system data available. To
maintain the highest level of accuracy,
our team worked alongside the client
to select 12 circuits, with the most
accurate GIS models, that could be
used to represent 5 topological —
urban, rural, underground, overhead
and mixed UG/OH. These circuits
served to represent a cross section

of circuits within the client’s more
than 2,600 distribution circuits.
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This approach provided estimated
expectations that could then be
extrapolated over the entire system
and inform the overall IRP.

Field walkdowns were conducted

for all the evaluated circuits to assist

in verifying the location of existing
meters as well as documenting points
where unmetered loads — lights,
telecommunications, broadband and
more — were located on the circuits.
This allowed the team to identify key
locations that could impact the existing
system model design.

This field reconnaissance information
was then used to improve existing
model quality and adjust modeling
parameters to more accurately
represent the conditions of each of the
selected circuits.

The anticipated losses and expected
operating voltage were evaluated
with the addition of varying degrees
of rooftop solar and electric vehicle
penetration, including near- and
long-term distributed energy

resource potential.

To determine which changes would
provide the most benefit among the
allotted near- and long-term time
periods, improvement scenerios
were conducted using three seasonal
instances. Each had a night and

day instance to evaluate the annual
existing, near-term and long-term PV
and EV penetration conditions. The
scenarios included:

* Cable upgrades for the worst-
performing conductor sections
(10%, 20%, 30% and 100%)

» Capacitor placement

* On Loading Tap Changing
(OLTC) transformer placement

» Source tap reduction
» Circuit voltage upgrade

» Circuit voltage update and
source tap reduction

The potential savings for each scenario
was extrapolated to represent the
more than 2,600 existing circuits over
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the most accurate dollar per kilowatt
loss savings. Cost estimates were
developed, and recommendations were
provided to indicate where voltage
reduction would be applicable and

for how long. This would meet the
state commissioner’s request for an
outline of programs.

Our findings on PV and EV penetration
are to be incorporated into the IRP, so
that the client can develop a proactive
improvement plan based on the results.
In this way, the client has evidence

to justify a more accurate budget for
these infrastructure improvements as
more PV and EV penetrations become
present on its system.

Additionally, the project overall has
revealed the limited reliability the
client’s system has, making it difficult
to take on major changes. Due to the
success of the studies, the client is

now requesting additional, broader
evaluations of the 12 selected circuits to
provide a profile of adoption required
to prepare for the future.



\\\

BURNS\\ MCSDONNELL.

burnsmcd.com | Offices Worldwide



