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“Obfuscation”
Should this be the title
of your energy bill?
Abstract: Energy bills for “users” can be intimidating and poorly
understood by the person paying the bill. There are multiple
causes, including: I’m the clerk and I need to pay whatever I’m
billed; Energy bill? How would a close examination of this bill
help me?; I don’t care—I’m not paid on the basis of energy costs
—at all.
As a practical matter, a careful review and a designation of
responsibility for the reduction in payments for energy can almost
immediately return 10% or more to the customer (be it a water
utility or an industrial entity). This presentation will provide a
specific set of “how to’s” on the review and change (reduction) in
energy costs for the “user” of energy.

The intent of this paper is to
convince the reader of the value
of fully understanding your
electrical energy bill and tracking
energy costs continuously, and
reporting this information to all
who contribute to the monthly
cost of electrical energy.

By Don Voigt, PE
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he intent of this article is to convince the reader of the value
of fully understanding your electrical energy bill and tracking
energy costs, continuously, and reporting this information to all
who contribute to the monthly cost of electrical energy.
Ralph Waldo Emerson once said, “People only see what they are
prepared to see.” And this is the intent of this paper: to prepare people
to see and understand/act upon their energy bill (specifically, electrical
energy bills).
In the case of electrical energy bills for our facilities, consider
these to be an undiscovered cash trove. All of us implicitly understand
that we should look at and understand and act on energy bills. We
know this from basic psychology 101—What we focus on gets acted
upon, and we sense that we can influence the bill but we are unsure
how.
Why focus on energy bills? Based on multiple studies, when
energy consumption is continuously monitored and reported to the
users, that costs of energy (“the bill”) is reduced anywhere from 8
to 10%, and when people are made accountable for improvements
in energy cost reductions, bills decrease an average of 20 to 25%.
In other words, electrical energy bills, for our facilities, can be
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considered an undiscovered cash trove.
One would expect that larger consumers
of energy (where bills are thousands
of dollars), owners/managers would be
mindful of monthly bills… daily and hourly
consumption of power would be top-of-mind.
In fact, very few such entities measure/report
monthly energy bills. Often, the managing
executives never see any aspect of the cost
of energy, except, at the end of the year in
a budget summary. Electric bills are most
frequently simply paid as a routine practice
of “doing business.” As an example—based
on public information—Figure 1 (Source:
Wisconsin Focus on Energy) shows the result
of energy surveys of owners of public water
facilities (managers).

Figure 1: In order to affect change, a person
needs to actually see the facts. In the case of
energy bills, it is common for such bills to go
“unreviewed.”

However, you might suggest that such
energy costs are not a significant segment
of an entity’s costs, but this is definitely not
the case. Figure 2 (Port Wash Budget and

Figure 2. Energy Costs are a significant portion
of any industrial/commercial entity and budgets
frequently do not isolate energy from other line
items.
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pie chart) shows the energy costs of a city
populated at 10,000.
Energy is 10% of the entire city budget
(1 MM out of 10MM) and the water/
wastewater managers at the city’s plants
never saw a single monthly bill. Such bills
were simply sent to City Hall and paid by
the City Clerk (as normal practice of paying
monthly bills). As can be seen, a 10%
reduction in energy costs ($100,000.00)
might fund a library improvement—or, park
addition, etc. A 25% reduction would pay for
a new city administrator and support staff!
Any wonder, then, as to corporations such
as Walmart having a department devoted to
energy cost reductions!

Interpreting Energy Bills

Understanding your electric bill begins
with understanding how power generators
“operate” their generating plants. Energy
generation and distribution is a highly
complex and heavily regulated industry. The
stockholders of such generation facilities are
incentivized by the very regulations imposed
upon them to build more and monitor/control
every iteration of the generation/distribution
process. A wonderfully illustrated and
simplified explanation of the power provider
is found in the text titled: Reinventing Fire
by Amory Lovins of the Rocky Mountain
Institute (www.rmi.org). Figure 3 – from
aforementioned text – illustrates the dilemma
for such power providers.

Figure 3

continued on next page
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“Obfuscation” continued from page 13
As can be graphically seen,
energy generated is substantially
diminished (in end product) by the
time it is productively utilized. It is
also helpful to understand that main
power plants, unlike our usage, are
not readily varied to suit sensed
demand decreases/increases. Power
providers might be considered
“victims” of the nuances of the
users—from decreases in use of AC
during cool weather in the summer
to hourly variations in energy needs
due to manufacturing daily routines.
Main power plants are simply huge
facilities (from an expense and
maintenance standpoint). Also,
utilities/owners are struggling
to meet customer needs without
building more and larger facilities.
Overall demand for power is not
significantly increasing, while costs
of operation continue to mount. Not
to mention, in Florida, damaging
storms exacerbated by climate
change implications are only going
to get worse.
The escalation of demand
“peaks” due to changing habits
and changing costs, have further
increased costs for the generator/

power utility. Electric
Utilities commonly belong
to associations of generators
across state lines and into
regions. Also, “cross selling”
of energy amongst the grid of
providers (think in terms of
a water pressure grid) causes
costs (per kilowatt) to escalate
at peak times such that the
cost of a kw of power can
be ten-fold the billable rate
($1.00/KWh vs $0.10/KWh).
So, the utilities are being
squeezed on both ends – PSC
regulators vs. customers.

Smart Meters bring large amounts of new ways
to control power distribution….and, to bill in accordance with the cost to the provider of power.

Enter “Smart Meters”

Power utilities/generators have
been scrambling to install “Smart
Meters” (SMs). For instance, Florida
Power and Light (FP&L) has nearly
all of their customers “on” these
devices. Why? Well, several reasons
were initially given—such as;
knowledge of where power failed;
faster and less costly connection
and disconnection via remote digital
switching; improved diagnostic data
to pinpoint equipment problems and
outages before they occur; remote

This chart shows wholesale cost of energy can exceed 10X the billed rate….though
for short periods.
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meter reading…and others. In fact,
when smart meters are not installed
at customer sites (some folks cry
“privacy”), FP&L charges $89/meter
up front and $13/month in perpetuity
because of proven added costs to
FP&L for lack of digital information.
And, the incredible wealth of an
enormous amount of very detailed
information has facilitated an
entirely new awareness of “where the
power generator’s costs are coming
from.” IBM, Schneider Electric,
and other major manufacturers and
providers of hardware and software
are scrambling to develop the data
into more meaningful resources—
and, guess what? A whole new set
of “how bills are calculated” is on
the way. Increasing data/knowledge
is bringing a whole new level of
sophistication in tracing our usage
patterns and invoices/bills will
reflect such knowledge at an everincreasing pace. Examples—”time of
day” rates, seasonal rates, “demand
charges,” power factor premium
charges and the list will continue.
For a more detailed review of the
elaborate future of demand vs. rates,
see Chapter 5 of Reinventing Fire as
previously referenced. In essence,
SMs have or are changing or will
have changed the so-called rules of
engagement. And, for those wishing
to reduce energy costs, you will be
tracking the details of power costs,
fleng.org

times and lower rates on off
peak)
2.Seasonal Rates—reflecting
substantial changes from
summer to winter
3.System Demand charges
(highest demand for any
15-minute average interval
24-7 for the 30-day period of
the past month’s bill).
4.Customer Demand Charges
(sometimes called rachet
demand charges) (highest
Sometimes, energy cost interchange can seem
demand for any 15-minute
like “spy vs spy” – where each party (provider
and user) are attempting to outsmart the other! average interval for the past 12
months’ bills).
5.Power Factor premium—a
Not really maliciously, though—
charge which is mostly industrial
rather as a partner in the quest for
oriented and reflects the fact
“most efficient overall delivery.”
that underloaded motors have
From the end user’s perspective,
an inherent demand on the grid
SM data allows refinements of what
—even though the KW being
the user is consuming of the power
utilized does not reflect this “low
provider’s product, and at the costs
reflecting a synergy amongst seller
load” condition.
and user.
Specific examples of how this
Thus, the increasing wealth of
symphony plays out include:
data—and associated knowledge of
1. Time of Day rate structures
where costs are incurred—results in
(higher rates at peak demand
a parallel increase in complexity of
minute by minute, in a “spy vs. spy”
type of duel!
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energy bills. Rate structures reflect
data pools—An example of such
structures is found in the below table
from FPL.
The details of the more complex
bills offer deeper opportunities for
discounting/reducing energy bills.
How is this true? Well, let’s look at
an example. In a recent energy audit
of a public wastewater facility in
Wisconsin, the customer had a power
bill which shows that more than
40% of the power bill was due to
“demand charges” (see page 18 copy
of the bill).
Note the “Customer Demand”
and the “On-Peak” costs. These
“demand” charges are nearly ½ of
the bill for this customer. Where
did these occur and what can the
customer do to reduce them?
See the graph on page 18 of
the continuous power consumption
for this plant—as taken from the
Smart Meter located at the plant
and monitored 24/7 by the power
provider.
continued on page 18
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“Obfuscation”

continued from page 15

The incident shown as occurring
on 8/2/18, turns out, it was the
exercising of the plant’s standby
generator. When the generator is
started, the plant staff wanted to
reduce the load on the generator and
they shut down a series of motors to
ease the load. When the generator
was shut down, all of the processes

were demanding to be operated—in
unison—and the demand soared!
Obviously, now that the plant
is enlightened by the printout of the
occurrence, that will not repeat at
the same level. Yet, the tracking of
the power is by the power provider
and not by the user! So, what to do?
Well, simply install your own power
Example of a dashboard and related
hardware for the monitoring of peak
demand in a typical plant. Equipment
shown is from www.theenergydetective.com

monitor on your end! Above is one
example of a vendor and there are
others. These will soon be found at
plants ubiquitously. They will pay
for themselves in a matter of a few
months!
Bottom line, we, as designing/
implementing engineers, need
to be cognizant of the value of
energy monitoring. We need to
seek out online costs and online
monitoring, where available. And,
be ever aware of newly available
options to our customers and/or
users of power. Less diligence is at
best unprofessional, in a time and
day when environmentalism and
system responsibility should be a
watchword/phrase.
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