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Three Levels of Energy Audits
(Pre-Contract Considerations)

LOllis Braquet, P.E.
lndcpcnden! Ellergy Consultant

The term "energy audit" is commonly used to designate a wide
variety of energy related functions. There is much confusion through­
out the energy industry when the term is referenced. Definitions range
from a very simple and inexpensive process, to one of high complexity
and expense.

The primary intent of this article is to provide a structured defi­
nition for various types of energy audits while explaining their simi­
larities, differences and applications of each type. By establishing a
framework of three audit 'types' including their associated scopes,
deliverables, and approximate cost ranges, professionals should be
able to more confidently prepare audit proposal requests (RFP), audit
services contracts, proposal responses, and contract negotiations.

BAC KC ROUND:

The genercll process of perform ing an 'energy study' on a facility
for the pu rpose of ident ifying ene rgy usage and perh ap s find ing wa ys to
bett er uti lize the energy for maximum efficiency has been practiced since
the beginnings of the industri al age . The more recent, formal term of
"ene rgy audi t" has gaine d popularity since the 1970's ene rgy crises. The
mod ern concep t of the "energy audit" has evolved alm ost continuously
for the past 25 years as energy costs, government regulations, new tech­
nologies, en vironment al concern s, and emerging bu siness services have
all concen tra ted on the cost effective strategy of energy conservation.

Aud its can be performed on all facility types (residential, commer­
cial, an d ind us trial), and may include the entire facility or be limited to
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a targeted area of the structure, specific equipment, or isolated pro­
cesses / systems. All utility services (electric, gas / oil, water, sewerage/
waste disposal, steam, etc.) may be included in the scope of an audit,
which may also include environmental impact parameters (particularly
in. the consideration of refrigerants, boiler emissions, and chemical pro­
cess applications).

Energy audits can provide the basic groundwork for major equip­
ment and structural retrofits, in development of energy service contracts,
in certification of compliance to governmental laws and regulatory codes,
for corporate energy planning, as a basis for R&D projects and grants, and
as documentation for funding approval, and financing, of projects.

The ultimate purpose of an energy audit's results will dictate the
scope and detail required which will in turn specify the type of audit
required . It is important for energy professionals and facility managers
to be aware of the various types of energy audits so as to best specify the
audit, which meets a project's objectives without undue complexity, time
delay, and expense.

BASIC DEFINITION:

In the most basic definition: "an energy audit serves the purpose of
identifying energy usage within a structure, plant, process, or equipment
system and then identifies opportunities for conservation."

All types of energy audits will include the following three parts:

1. Data Acquisition: Identify where and how a structure, process, or
equipment uses energy along with the costs and utility issues af­
fecting the energy consumption.

2. Data Analysis: Perform analysis to identify energy conservation
measures (ECMs) which when implemented, will make the energy
usage more efficient, less expensive, and / or more environmentally
friendly.

3. Recommendations: Present a final report detailing what was found,
areas for improvement, and recommended actions usually accom­
panied with some type of economic justification.
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TYPES OR 'CLASSES' OF ENERGY AUDITS:

The complexity and documentation required along with the budget
available will usually dictate the type of audit performed. Because audits
are some what customized for each site 's particular needs, they will tend
to var y somewhat in scope and content. While no exact, hard-fast rules
exists whi ch dictate the type and cost of an audit, most audits will gen­
erally fall within one of the following three categories:

A. Walk-Through Audit
(Simple Audit, Preliminary Audit, Screening Audit)
This is the simplest, quickest, and least costly typ e of audit. Its

purpose is to be a "big picture" survey of the structure, process, or
equipme nt and then to identify areas for potential energy savings. Only
basic information is obtained regarding energy usage and util ity issues,
and a visual inspection is performed during the 'walkthrough' of the
facility to determine if there are an y operational saving opportunities.
Min imal inter viewing of site operational personnel may be performed
during the walk through. (Detai led measurements, metering or testing is
normally not performed in this class audit.)

Typi cally, this type of audit will uncover major problem areas and
those oppo rtunities for simple and/or quick pa ybacks. A quick compari­
son of the facility's Ene rgy Use Index , EUI, (Btu / sq. ft.) against industry
stan dard published indexes can provide a quick estimate of the possible
sav ings potential. The final report format is simple and depending on the
nature of the results, the Walk-Through Audit will determine the need
for more detailed specific analysis. When results indicate appreciable
savings opportunities, a more advanced type of audit can be justif ied.

[For CO lll pll l'i1 tiue discussion p"rposes only: The cost of the Walk-Through
Audit CIlI I I'II nge [rom a f ree service (typically provided by electric and gas
utilities, energy service companies, state and federal agencies, and eVell some
cquipment ucndors) lip to a contracted fixedfee of $0.01 to 0.03/sq. ft . Typically
II 111 ill iinlI lII fcc of $500 to $2,000 (ioell under a thousand dollars for most single
fllllli ly homes) or so will be required to cover minimal time and report prepara­
i ion casis.]

B. Site Energy Audit (Mini-Audit,
General Audit, Complete Site Audit)
The Site Energy Audit basically enhances the Walk-Through Au-
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dit process (see'A' above) by the inclusion of detailed data collection
including: utility rates and contracts, energy usage profile, specific mea­
surement, metering and / or testing of energy utilization equipment and
even structural components as required for documentation. Interviews
will be conducted with various site operational and business personnel
to better understand the facility's operational parameters and business
needs.

A Site Energy Audit requires that a more detailed analysis of the
data is performed with usage patterns and EUls evaluated against estab­
lished norms and guidelines. In many cases a rough model of energy
usage will be developed (this may use software models and for addi­
tional cost , may be a dynamic model reflecting various operating condi­
tion s during the year, throughout the day, etc.) to assi st in predicting
ene rgy cons ervation and potential savings opportunities. Finall y, a fi­
nancial analysis will be performed on each identified energy conserva­
tion measure (ECM) deemed financially viable to determine the justifica­
tion of the required investment based on the customer's investment cri­
teria.

This type of energy audit will usually identify and quantify all
ECMs which can meet reasonable investment justification. The report
will provide sufficient detail and documentation for most firms to act on
the recommendations without additional study. This type audit is nor­
mally sufficient for most applications where completeness and cost effec­
tiveness is de sired without excessive detail or unnecessary depth.

The Site Energy Audit almost always involves the services of pro­
fessional engineers and/or certified energy professionals. There is usu­
ally a fee for the Site Energy Audit, although it will be directly propor­
tional to the size of the facility and/or the quantity and complexity of
equipment, as well as the scope of the technical and financial analysis
required. It should be noted that many energy service companies (ES­
COs) will provide this class audit "free" as part of their contracted 'pack­
age: but will normally have a guaranteed fee should the final service
contract not be signed. A simple contract or letter agreement can initiate
this class audit.

[For comparative discussiol1 purposes ol1ly: Minimum fees to cover time and
report preparation for these audits will range from $2, 000 to well over $5, 000.
Typical fixedfeesfor these audits will generally range from $0. as to $0. la/sq.



Stra tegic Planning for Energ y and the Enviro nme n t

f t. for simple equipment cOI ifiguratiOlls or large area sites; awl SO.1U to 50.15/
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expensiuc, with mid-sized integmted plant audits running uvl! 0l'l'1' SlOO,OOO.
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apptications, etc.) are required or requested as a component l~f this type audit,
audit fees will be highl'1' , ref/ectil'e of the research and addiiiona! allalysis rc­
quircd]

C. Comprehensive Audit (Maxi Audit,
Detailed Audit, Technical Analysis Audit)
This class of audit will be the most complete, complex, time con­

suming, and expensive of all aud its. However, mu ch of the deta il and
complexity ma y not be required or justified for man y appl ication s.

The Comprehensive Audit will further enhance the data collection,
mod elin g, finan cial analysis, and rep orting of the Site Energy Audit (as
detailed in 'B' above). This class aud it will require that all phases of
energy purcha se and util ization are iden tified, measured , documented ,
and evaluated for inclu sion in the final report. Techn ically, this audit
sho uld result in an ene rgy model wh ich can acco unt for most all energy
use and cost at a site. This requ ires that every structu ral an d equipment
sys tem be modeled and eva luated for possible energy conservat ion op ­
portunities. Extensive interviews will be cond ucted wi th site operationa l
and bu siness personnel to fully apprecia te the facili ty's operationa l pa­
rameters and business need s. This is an extreme ly data intensive project.

The analysis phase involves d ynamic modeling (typically u tilizin g
a software model) of all the energy usage at the site as well as for eve ry
ECM identified . The subsequent 'ranking ' of these ECM opportunities
th rou gh financial analysis will be presented with specific recommenda­
tions. Typ ical financial analysis in this class audit will involve full life
cycle investment analysis with cons ide ration for taxes, depreciation , and
O&M impacts. Various financing and leasing options are usually in­
cluded along with specific vendor quotes for major cost item s.

The final report for this audit is all-inclusive, typi cally lengthy, and
in a formal format. In summary, "no rock sho uld be left unturned " in
thi s class audit. This type audit may require that the auditor provide
certain guaran tees for his recommendations as well as ongoing support
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services for the implementation and monitoring of the installed ECMs
(although for this discussion, these additional services would be
"adders" to the Comprehensive Audit, and would increase the cost of
the ult imate contract).

Ob viou sly, this class audit requires the services of professional en­
gineer s and / or energ y professionals. Typ ically , a professional energy
consultant or engineering firm will perform this class audit. All phases
of this audit process are detailed and costly to prepare. Some of the
reas ons to perform this type audit include: to obtain special financing,
for government grant applications, for R&D project funding and docu­
mentation , for regulatory compliance issues, or deta iled documentation
to meet a site' s corporate ene rgy/business qualifications.

The Comprehensive Audit usually be performed through a more
formal cons ultan t serv ices contract and may even be bid out on a type
process. Costs tend to be high as representative of the all-inclusive na­
ture of the audit. Fees will typically be directly proportional to the size
of the facility and /or the quantity and complexity of equipment, the
scope of the technical and financial anal ysis specified in the contract, and
the liability level / guarantee of the recommendations. Typically, indus­
trial sites will not perform this class audit on a gros s site basis due to the
excessive data collect ion and costs required.

[For compara tive discussion purposes only: Minimum fees to cover time and
report preparation for these audits will usually run well over $10,000. Typical
f ixed fees for these audits will generally range from $0.10 to $0.20/sq. ft. for
simple equipment conf igurations large area sites; and $0.20 to $0.30/sq. f t. and
up for more complex equipment configurations or smaller area sites. Wilen
specialty and innovative technologies (such as cogeneration equipment, Izybrid
HVAC system involving various fuel sources, extensive heat recoveryapplica­
iions, etc.) are required or requestedas a component of this type audit, audit fees
will be higher reflective of the research and additional analysis required. As
already mentioned, legal guarantee liabilities and/or ongoing services and sup­
port for ECM installations will also tend to increase the total contract [ee.]

As a final consideration it is suggested that a site 's energy manager
and perspective audit consultant initially sit down and discuss the vari­
ous serv ices which can best meet a facility's needs. Using the abo ve
de scriptions may prove useful in this discussion in terms of deciding
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exac tly what typ e services will be requ ired and, jus t as impo rtan t, wha t
services are not required . A typ ical result of th is di scussion may be a
"hybrid " audi t contract that initiall y uses a Walk-Through Audit to se t
the stage from which negotiat ions can pr oceed on a very specific se t of
conside rations for a Site Energy Audit. This will limit the scope of the
audit, red uce the data and time inp uts, and ult imately prod uce a more
usable rep ort at a lower cost. Perha ps only a few, high cost saving ECMs
can be financed initially. After their implementation, the savings gene r­
ated can fund additional audi t serv ices, which will support addi tiona l
ECM installations wi th their respec tive additional energy cost sav ings,
and so on.

The primary goal here is to facilitate energy conse rvation, was te
reduction, and operational cost sav ings. The appropriate ene rgy audi t
wi ll serve as the catal yst to initiate this objective.

Hopefully, this article has taken some of the mystery and guess­
work out of the energy audit dilemma. By better understanding the
nature, scope and cost structure of the various audit types, energy pro­
fessionals should be better prepared to de velop and negot iate audit
service contracts.
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