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Auditing for Energy Savings:
Do We Really Need
Star Wars Technology
And the Third Decimal Place?
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ACCURACY AND TECHNOLOGY

Over the past twenty years I have had the opportunity to review a
number of commercial and industr ial audits. Generally, the y have been
technically sound, but I have been perplexed at the extremes that appear
in these rep ort s. Many seem to fall into one of two categories; sufficiently
vague or too detailed. Also, the very detailed rep orts hav e a tendency to
rely on Star Wars technology for a major portion of their savings.

On one hand a rep ort may be so vague that the varia tion in the
projected sa ving s ma y be plus or minus 100%. "If this recommended
measure is implemented th e annual sa v ings sho uld be between
$1,000,000 to $2,000,000." Or, at the other extreme, the rep ort may try to
be too precise and qu ote energy savings with decimals; "You will save
129,227.5 kWh annually with the application of enthalpy cont rols." In
both situations it appea rs that some thing is missing, the application of
good solid technology sprinkled with common sense.

In dealing d irectly with cus tomers I have found that most sim ply
want accurate rep roducible results. For a rep ort to be meaningful to a
customer and stand an y chance of having its recommendations imple
mented, it mu st:

• Reflect results based on the customer's goal s and objectives. If a
customer's reason for having the audit is to min imiz e energy ex
penditures, the rep ort mu st focus on rate-related options, as well as
energy improvements. For example, cert ain load factor or dem and
based rat es with low cha rges may actually provide a di sincenti ve to
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sewing. Cus tomers hav e purposely used additional en ergy or in
crea sed their pea k demand in order to qualify for a lower rate .
Wh ile this is not sound energ y or environmental rea soning, it does
meet the cus tomer's goa l and should be addressed.

• Reflect results based on the cu stomer's econom ic criteria. If a cus
tom er has a specific[inn pa yback or ROJ limitation, it is fruitless to
include high-tech strategies or recommendations that do not con
form . How ever , it is always best to test the firmness of their criteria.
Do they reall y mean two years, or will they consider a thr ee year
paybclck?

• Provide sufficiently accurate information (but not too detailed ) for
the custome r to make an informed decision and assure them that
the projected savings will result. Cu stom ers with a sound technical
understand ing of their facility, or even tho se with a lim ited techni
Cel l background, are often skeptical of rep orts that pred ict results
too precisely.

While this may appear to be a reasonably straigh tforw ard simple
task, for mclny it is not. let's take a brief look at the two types of repo rts
(the \'clgue and the detailed) and see ho w they stack up in overall effec
tiveness.

SUfFICI ENTLY VAGUE

The sufficiently vag ue type of rep ort can also be referred to as the
"sufficicntu, l'l7gUl' so that I can 't beheld accountable and won't get into trouble
report." As wi th all reports these start out with the best of intentions, but
wind Li p recommending measures based upon generalized ass um ptions
of saving potential. Such as, "Based on 200 motors wi th an average size
of 25 H P an d an ass umed efficiency of 88%, the projected ann ual sav ings
associa ted with up grad ing to pr em ium efficiency motors sho uld be be
tween .. .." f requently hard (me tered) data is not used in determining the
projected sav ings.

We have all enco untered this type before. There is a lot of gloss,
color, and gra ph ics. They look very profession al and are visua lly im pres-
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sive . Usually about one-third to one-half of the report is dedicated to
self-serving biographical sketches, statements reflecting their expertise,
and lists of satisfied customers. However, as far as meaningful content,
meeting the customer's needs, and overall effectiveness are concerned
these reports fall short. They are usually relegated to a back shelf on
some plant engineer's office to collect dust and ultimately become part
of a high school recycling program.

TECHNOLOGY AND DETAILS

The reports that intrigue me the most are those that recommend
Star Wars or cutting edge technologies and strategies, without first thor
oughly examining the benefits of proven technology. While it is not a
prerequisite, many are steeped in detail and quantify savings to the sec
ond or third decimal place. Don't let me give the wrong impression,
being hung up on theoretical accuracy is not totally the domain of the
Luke Skywalkers of energy auditing. There are many who try and apply
proven technologies with too fine a pencil point.

For admittedly understandable reasons, there are those that are
fascinated with technology and a high degree of accuracy. However, we
cannot lose sight of the fact that when we perform an energy survey we
are agents of the customer. It is our responsibility to provide technical
expertise that will result in a report that gives the customer recom
mended measures and strategies for meeting their goals and objectives.
In addition, we want to do everything feasible to save energy and im
prove the environment. Ultimately, however, if we are to have any im
pact at all, the product must be a report that provides accurate meaning
ful information.

The first step in doing this is assessing the customer's needs. Ques
tions that need to be addressed include: What are their goals and objec
tive? In other words, what do they want to get out of the audit? Also, do
they have a long term energy strategy? What are their constraints (tech
nical, financial , political)? Who are the decision makers?

Once these and other pertinent questions have been answered, the
next step would be to gather information relating to the facility's opera
tion. Here is where accuracy becomes a two edge sword. We must be
sufficiently accurate, but temper our calculated accuracy with reality.
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ACCU RACY IS ONLY AS GOOD AS THE INFORMATION

Perf orming a comprehensive ene rgy survey on a commercial or
industrial facility requires a thorough understanding of energy sources,
end use applica tions and processes, utility rate structures, and how all of
thes e int errelate. Whil e it does involve a high degree of technical skill, it
is by no mean s an exac t science .

While aud it rep ort s will var y in level of detail and appe aran ce,
nearl y all will include some language that denotes the results sh ould be
con sid ered eng inee ring cstimnte«, based upon the information provided
by the customer during the survey. To some this ma y seem to be a wa y
of explain ing results that ma y not match proj ections. But there is ver y
valid reason for including such wording in a rep ort. A rep ort can only
be as accura te as the information provid ed .

Un less a custome r is willing to pay for audit per sonnel to be on- site
for an extens ive period of time (which most are not ), an aud it is a "snap
shot" or brief look at the ope ration of a facilit y. He or she on ly gets a
glim pse of how a plant is ope rated . When plant personnel are asked if
th is br ief look is representativ e of typical op eration, the an sw er is usually
yes.

Bu t is it reall y? With out accurate first hand information , it is very
diffi cult for an auditor to say, with a high level of confidence, that a
specific p lan t or p rocess ope rates exactl y in the observed manner ove r an
extens ive period .

Part of the pr oblem lies in the fact that there is a gre at difference
between perception and reality. To illustrate this point, we performed a
sun 'ey (ligh ting only) on a large multistory s tate government office
build ing. Accord ing to the building op eration s manager and the mainte
nan ce supe rvisor, all sys tems were essentially shu t down in thi s one shift
building on weekends and after 7:00 PM during the work week (excep t
during the heating season). Systems we re turned on about 5:00 AM, so
that eve ry th ing would be read y for occupa nts beginning at 7:00 AM .

Accord ing to their description of the building's op eration, the load
factor shou ld have been in the 35% to 45% ran ge. In reviewing the elec
tric ut ility billing records the load factor was shown to be 71%. In fact ,
nothing was bein g turned off. The operations and maintenance supe rvi
sor per sonn el knew how the bu ilding wa s supposed to ope rate, but had no
idea how it was actua lly being contro lled .

This is just one of several examples that could be used to illu strate
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the need for audi t personnel to research and valida te information that is
used in the report. However, one can never be sure, witho u t ph ysically
observing or reviewing accura te detailed consumption inform ati on, that
data is cor rect.

TH E IN FORMATION IS ACCURATE

Let us ass ume that for the sake of arg umen t the info rma tion we
ha ve obtained is very accurate. Wha t ass urances do we ha ve that the
facility wi ll operate in exactly the same manner for the next year? How
many potential variables are there in the operation of a bu ild ing or
p lan t? If we were lucky eno ugh to have very goo d inform ati on , how
many othe r factors (wea ther, market influ ences, etc.) wo uld have to fall
into pla ce for our results to be within 5% of our proj ected values? It can
be said wi th a reason able degree of confide nce that the inform at ion
ob taine d during most aud its, unless metered for extended periods, is not
suff icien t to yie ld results with in 10% of our best calcu lated efforts.

This is not to say that we sho uld not str ive for accuracy. Every
effor t sho uld be mad e to obtain the most accura te an d reliabl e informa
tion available. We sho uld, however, recog nize that our best effor ts might
be qu ickly rendered woefully inaccurate by factors beyond ou r con tro l.

PROVEN TECH NOLOGY AN D STA R WARS

Techn ology has always fascina ted many of us. There is an allure to
be the firs t one on the block with a new innova tive techn ology that may
reduce energy or help the environment. The refor e, it is onl y nat ural that
we try and app ly all that is new in the energy techn ology arena to help
our cus tomers. In doing so, however, we may not be represent ing their
best interests, if we do not first apply the off-the-shelf proven technol
ogy.

All too often vendors, and even some engineers, look to technology
for the reso lu tion to a p roblem witho ut first fully understan ding it. Only
after the customer 's concerns and curren t ope ra ting proced ures are un
derstood can the audi tor determine how best techn ology can serve them.

Again look ing at a lighting exa mple, a small ind ustrial facility was
pro vided a rep ort that recommended that a new ligh ting techn ology be
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installed to min imize overall energy expenditures. The analysis focused
on the exis ting ope ra tion (annual operating hours), without first deter
mining if the curren t operating strategy wa s necessar y. As it turned out,
throu gh more effective use of existing lighting controls, the system op
erating cost was significantly red uced , without a substan tial cap ital in
vestment. Re-exam ining the recommended technology, the revised pay
back was then we ll beyond what the customer deemed acceptable.

While statistically valid numbers are not available, it is arguable
that it is the application of older prouen technologies and strategies that
hold s the grea tes t potential for energy savings. While not the least bit
attrac tive, proper sys tem maintenance can be the most effecti ve way of
reducing ene rgy consumption and dollars. In many facilities appropriate
and regular maintenance on steam, compressed air, and HVAC systems
can do more for improving efficiency and min imizing ene rgy expendi
tures than new technologies.

This sho uld not be construed as an effort to di scourage the appli
cation of new technologies. On the contrary. I firml y believe that an y
time we can automa te the control of an energ y consuming system and
rem ove the human element, we have a greater likelihood for savings.
Therefore, we sho uld strive to recommend new technologies, but onl y
after we hav e assessed the situation, made sure that the systems are
prop erly ma intained, and examined the available proven options .

SUMMARY

The ult imate measure of an effective audit rep ort is the customer's
confide nce in the rep ort and the level of recommendations that get
implem ented . It is onl y through an understanding of the cus tomer's
opera tion and their limit ations that we can provide a meaningful report.

Realizin g the number of variables that can influence energ y con
sumption in any facility, it would appear to be counterproductive to
spend time der iving precise ene rgy and dollar sav ings, espec ially wh en
the accuracy of the data itself may be questionable. In addition , proper
sys tem maintenance and off-the-shelf technologies hold the greatest po
tential for saving energy and improving the environment. New technolo
gies can be very effective and they certainly ha ve their applications, but
they should be cons ide red after othe r viable op tions have been thor
oug hly examined.
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