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Abstract:  Thisreport presents guidelines for a successful energy
management project. It acquaints the manager with the project management
tools that have been found to work well in energy management projects.
Furthermore, the roles of the project manager, the tasks he or she must

perform and the sequence of these tasks in such management projects are
explored.
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ENERGY MANAGEMENT

EXFCUTIVE SUMMARY

If you are reading this you may be asking yourself "wWhat deoes energy
management have to do with my business strateqy?" This paper makes
the argument that whatever your business is, you may have an
opportunity to improve the efficiency with which you turn labor and
materials intoc goods and services. FPresumably this provides your
business with a competitive advantage and your customers with more

service at less cost.

Cnce  you realize how energy management ties to your business
strategy, the next steps you take are crucial. Beyond the technical
issues of how to reduce energy costs are the management issues of how
to go about your energy management process. This paper prescribes a
process that, if followed, will assure a successful and cost
effective effort. The following questions are answered:

a. Who should be involved?

b. What needs to be done and in what order?

c. How are the various energy management options prioritized?

d. Where are the risks and how can I avoid these potential problem

dareas?

We encourage you to sericusly consider including an energy management
program as part of your business strateqgy. Your customers’
perception of your products’ value will increase.
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1.0 INTRODOCTION

1.1 Purpose

A successful energy management project tends to cut across many
crganizational lines. It requires that the manager be able to
pricritize technical alternatives, make use of economic analysis
tools, and employ project management technigues. Although the issues
involved in an energy management project may be technical in nature
the responsibility for these projects often belongs to a
non-technical manager. This manager may have good line management

skills but no exposure to project management skills.

The purpose of this paper is to present guidelines for a successful
energy management project. It will acquaint the manager with same
project management tools that have been found to work well in energy
management projects. To accoamplish this we explore the roles of the
energy management project manager, the tasks he or she must perform,
and a proposed sequence for these tasks. Each project is different.
large projects may involve many organizations. Small projects may be
accomplished with only two people. This paper puts forth some
generic gquidelines that may be used in either situation. Once we
have discussed and defined these quidelines, we illustrate them with
four actual energy management case studies. These case studies were
selected to illustrate how different types of organizations approach
the energy management project. Although this paper is not technical
in nature, we have also included some basic technical tools in the

appendices. These tools are summarized in Secticn 4.0 of the paper.



1.2 Part of the Overall Business Strateqgy

Ask yourself, "Why am I in business?" As any budding student of
management would tell you, your purpose is to provide maximum value
to your business’ stockholders?. An energy management program is
often ocne of the most cost effective options available that add value
to the business. As discussed further in Section 4.5 ard
demonstrated in Appendix E.2, a cost reduction effort that yields a
dollar of savings 1is often a better investment that an effort which
yields an additional dellar of sales. Once the project manager for
an energy management program internalizes this truth, it is the most
effective argument available for selling the program. Tieing the
program to effects on profitability and stockholder value is a very
convincing 1link to the business strategy and will help assure support
for this type of endeavour.

How did the cost of energy become such a major factor in the
financial success of organizations? For many years, energy was taken
for granted. Until the early 1970's, most people did not give energy
a seccnd thought. It had always been abundant. People assumed that
it always would be available. The low cost and seemingly endless
supply appeared to justify the assumption.

Then came the petroleum embargo of 1973-74. For the first time, fuel
oil, gasoline and other petroleum products became scarce for
consumers around the world., With this scarcity came a substantial
rise, on the order of four hundred to five hundred percent, in the
price of these products. Although the embargo seemed to indicate

that the energy problem was something that developed overnight, it
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actually was the result of a problem that began 20 years before. The
United States produced all the energy it and much of the rest of the
world needed until the early 1950’s. After that time, the rapid
growth of the U.S. economy, and its increased affluence accelerated

the demand for petroleum beyond the nation’s capacity to meet it.

The success of an ensrgy management program revolves around several
factors (Section 2 provides more detail on this subject):
i. Involving the right people at the right time;
ii. Assuring effective commnication between these people:
iii. Obtaining funding, successfully selling the program;
iv. Encouraging "ownership" of the process by these pecple;
v. Building credibility with the stockholders and senior management
thus assuring ongoing support:
vi. Providing for ongoing control of the effort through proper

management, training, motivation and energy measurement.

Today many utilities, energy oconservation companies and private
industries promote energy efficiency in retrofit and new
construction. Utilities offer many programs to assist companies in
using their energy systems more efficiently. Erginesring and

consulting companies assist them in recognizing possible waste areas.

Energy management provides the most cost effective method available
to minimize the continually rising costs of energy consumed in the
world today. By applying effective energy management practices,
energy waste can be eliminated. In addition to saving money,
eliminating energy waste will help to build a stronger and more

stable position for any organization and nation as a whole.
- -



1.3 Energy Management Defined

Energy Management is a program initiated by management or other
persornel to cbtain maximm energy efficiency in a business. It
recquires a company to initiate, design, analyze, and implement an
effective program which maximizes company profits by minimizing
energy costs. This is done by making the most use of a building’s
structure, energy consuming equipment, operating methods, and
personnel. The techniques used in an effective energy management
program are similar to that used by any business which has an
effective  administration, finance, marketing, or production
department. It may require the active involvement of management,
engineers, consultants, vendors, operating and maintenance personnel,

and utility representatives.

1.4 Research Method

The authors of this paper bring approximately 20 years of experience
in the field of eneryy to this paper. Their perspectives include
that of a consultant, vendor, utility and an end user. Their
exposure includes both successful encrgy management projects and
dismal failures. This diverse knowledge was pooled to develop an

cutline for a successful energy management program.

The outline was broken into tasks, and responsibilities were
assigned. A schedule was developed to ensure completion of this
research project within the time constraints of the class. The
schedule was used to show progress during class presentations, but is

not included in this paper.



The research began with an on-line literature search to campile
articles that others have written on the subject of managing an
energy management program. Interestingly, this search uncovered a
number of articles and books written in India and England, which
provides an international perspective, In addition, most of the
articles were written between 1978 and 1984, following the energy
crisis in 1973. The on-line literature search was supplemented by
searches in business and technical literature indexes. Most of what
has been written on the topic of energy management addresses the
technical nature of ensrgy conservation. However, several articles

provided important information on the management issues.

The information found in the literature search and that gained from
the authors’ experience were used to develop a model for a successful
energy management program. The model discusses the necessary
players, tasks and timing. A flow chart was developed to show the
prescribed method. A responsibility interface matrix (RIM)2 was
developed and is suggested as a tool for starting an energy
management program. Technical tools were gathered which are meant to
be references for evaluating energy saving projects. These technical
tools are summarized in Section 4.0, and supporting information is

contained in Appendices B,C,D ard E.



Finally, management case studies were selected to illustrate the
model . The case studies are projects in which the authors were
involved. The projects were selected to represent a wide range of
organizations, management structures and levels of success. Energy
managers and key players were interviewed, using a pre-determined
interview format. The interview form was developed with the intent
of gathering information on the selected case studies’ energy
management programs. A copy of the interview form can be found in
Appendix A. The completed forms were not included in this paper to
preserve the anomynimity of the participants. The management case
studies are presented generically in Appendix A, and discussed in

Section 3.0.



2.0 PRESCRIPTION FOR MANAGEMENT SUCCESS

2.1 Success Defined

There several ways to define success with respect to projects. The
first mode of success is in avoiding projects that do not have a good
chance of being successful. That is, by careful study of the
possible alternmatives, one can eliminate projects that do not fit
well with the goals of the crganization. Once a project is selected
it will be deemed a success if it is on time and within budget while
achieving all of its objectives. At this point a project’s success
can be measured both quantitatively and qualitatively. Quantitative
success can  be Tmeasured using energy accounting technigues.
fualitative success is a measure of the human issues involved in
running a project. These issues will contribute to the quantitative
success of the project. This paper will address both types of
issues. Many things can contribute to a successful project. We will

concentrate on those elements whose absence will make the project’s

success problematical. There areg four major reguirements for a

o

successful project.

First, it is important that the project have a clear goal and that
this goal 1is closely aligned to the organization’s goals. If the
project is not clearly in support of the organization’s geoals, it
will be difficult for it to compete for the time and attention of
those who authorize and fund projects. If the goal is not clearly
stated it will be difficult for the project team to work together
toward its achievement.



Second, th@mst be composed of the right mix of pecple
and skills to plan, implement, and maintain the project. The team
mist include as a minimm four basic elements: a high level sponscor,
a project champion to take responsibility for the project, pecple
with the necessary skills to actually implement and maintain the
project, ard,lastly, people who will be affected by the project

though they will not actively participate in it.

is necessary to generate cooperation across

organiZational lines. According to one manager associated with
energy  management, "I can’t stress encugh the necessity and
importance of gement . Everybody in the plant has to

kncw that whomever is rumning the coperation is behind good energy

management. " 3

The project champion provides the energy and enthusiasm needed to see
the project through. Jack Meredith refers to this person as the
"entrepreneur who sells the the idea throughout the firm".4 This
role may be played by the high level sponsor or may be the project

manager.

Often the skilled people required to do the energy management project
exist in the organization. They are the operators, maintenance, or
facilities people. These people have an important contribution
since, though they may not realize it, they know the facility better
than any cutside group can. If however, some additional expertise is
required or, if these pecple camnct be spared to work on this
project, additional ewpertise can be enlisted in the form of
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consultants and contractors. Use of external help increases the
importance of involving and educating the pecple in the organization
who will be living with the results of the project. If these people
are not irmvolved with the project they will have a tendency not to
take ownership of the completed project (Not Invented Here
syndrome) . At best this results in their ignoring the changes (i.e.
not maintaining the project) or at worst, there may be active

sabotage.

The fourth group of people to be included in the project are those
who are not required to actively participate but who will be affected
by the implemented project. Whenever there is a change made in
equipment or routine, the people who are affected will react to the
change. Typically, even 1if the affect of the change is good, the
reaction will initially be opposed to that change. The goals and
intent of the project should be made clear to all levels that might
be affected. Meetings, training, and publicity are three ways of
accomplishing this. 2 Onece the information is supplied to this
group of people careful listening to their concerns and suggestions
will help avoid serious problems with the implementation and success
of the project. Even if this group cannct actively contribute to the
success of the group they can effectively sabotage or even kill the

project.

Finally, there must be a well thought ocut plan based on accurate
information. The steps the manager should take in getting this

information and in formulating the plan are detailed in the fr:rllwing

wv”f”
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sections.



2.2 Prescribed Project Sequence

The first part of the model is a flow chart, Figure 2.1. This flow

chart shows the events that are common in Energy Management

projects. The flow chart has two purposes. The first is to acguaint
--"'--__-

the manager with the tasks that must be done in any energy management
project. The second is to show the order in which these tasks should

take place to best ensure the success of the project.

Energy Management Goal Setting

The push for an energy management project can come from the rank and
file of an organization. If this is so, an effort will have to be
made to attract the attention of a high level sponsor. This is done
by first selling the idea to your manager, who in tumm sells it to
his manager and so on. This is the normal procedure for getting any
project approved. It is important at this point to check the
proposed project to be sure it is in accordance with the
organization’s goals. If it is not then it will be very difficult to

find a sponsor.

More commonly, the project goal is set in response to a directive
from management to cut energy costs. In this case the manager
issuing the directive becomes the high level sponsor mentioned
earlier. Initially, this goal is simply stated in terms of facility
budget cost cuts. It is up to the assigned manager to come up with
the specific way of accomplishing this goal. After the oil embargo
and energy crisis of the early 1970s it was not uncommon for that
appointed manager to have energy management as his primary

responsibility. Corporate resource groups came into existence to
RV



Figure 2.1
ENERGY MANAGEMENT PROJECT FLOW CHART
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assist facility energy managers. In today’s erwviromment of reduced
energy prices and world campetition many middle management positions,
including that of energy manager, have been eliminated. It is more
commen at the present time to find that the manager who has energy
management responsibility also has other full time responsibilities

(i.e. school principal or maintenance engineer).

Project Responsibility Assicmed

Cnce the goal has been set a manager will be assigned responsibility
for meeting that goal. The project has the best chance of success if
the manager appointed will become the project champion. In the case
study summarized in Section 3.4, the manager tock the project upcon
himself in order to save staff positions that would have otherwise
been cut. In this case the manager became the project champion and
had no problem inspiring enthusiasm in his team. If the manager has
too many time demands already, the project will not receive the
attention it needs or will do so at the expense of the attitude of
the manager. The manager’s attitude toward the project is critical
to its success.

Once the manager has been selected there are several tasks that must
be started in order to formilate a project plan. These tasks ooccur

at the same time frame and should be coordinated carefully.

Gather 2ocourate Data

In order to generate energy management projects the manager must
first know where and how the energy is being used in the facility.
This 1is normally accomplished in several steps. First the energy

audit team is formed. This team must include scmecne that is very
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familiar with your facility and somecne who is familiar with the
concepts of energy conservation. If the necessary expertise is not
available in your organization outside sources should be considered.
In the case study concerning a semiconductor manufactrer (see
Section 3.3) the facility expertise was supplied by an engineer who
had recently retired and was brought back as a consultant. In many
cases that expertise will exist in house. Utilities and consultants
can provide assistance in recognizing energy project opportunities
and audit procedures. (For specific information on energy usage and
energy audits please see Appendices B and C.) The goals of the

project should be clearly communicated to the audit team.

Build Iateral Support

As the manager organizes the collection of energy data, it should
become clear that the audit team will be crossing into other
managers’ areas in order to acquire the data. It is important to set
up good lines of commnication with these managers before the audit
team begins its job. If these managers are not informed of what is
happening before it takes place, their initial response may well be
to protect their territory. Informal communication as well as formal
commnication are appropriate. If the managers involved have good
working relationships, their ocooperation will be easily cbtained.
This is done by informally providing information on what the project
is and encouraging their feedback on how it might affect their
areas. This informal commmication should then be formalized in
writing. If no relationships exist or they are not good working
relationships, a more formal initial comunication mode such as
letters and formal meetings may be necessary. In scheduling meetings

it is wise to involve the high level sponsor in order to commnicate
- 13 -



the source of authority for the project. The feedback obtained from
the other managers may point out possible areas of resistance that
the project manager should be aware of. As the project proceeds,
these lines of communication will provide valuable feedback that can
prevent costly mistakes (e.g. saving energy at the cost of poor
product quality).

Establish Communications Process With Sponsor

Good comminication with the high level sponsor will help to ensure
contirmed support. The sponsor has delegated some of the authority
to the project manager but still retains the responsibility for
successful completion of the goal. The sponsor will also be able to
provide infermation on the timing of funding reguests and any change

in the organization’s goals that might affect the project.

Building the Project Team
As the audit data is gathered, energy management opportunities will

become evident. In order to pricritize these opportunities, it will

ke necessary to put together information on the total cost of:

implementing these 1deas and to evaluate the affects of the
implemented plan on the facility’s operation. As each opportunity
presents itself there will be people associated with that opportunity
that need to be added to the project team. The right mix of people
may include the manager’s own staff, facility users, consultants,
contractors, corporate resources, goverrment sponsored resources,
verdors, or utility resources. Please refer to the discussion of

RFIMs in Section 2.3 for a detailed discussion of the potential

members of the pmje:\;:;m an E”jf
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Team building is more than simply assigning tasks to members of the

team. It is important for the manager to cammmnicate clearly the
responsibilities of all members. This helps eliminate
misurnderstandings. The implementation of a Respensibility Interface

Matrix (RDM)®can help establish what the responsibilities are and
what communication is necessary. A further discussion of RIMs will

be fourd in Section 2.3.

It is important for the manager to clearly commnicate the goals of
the team and keep them apprised of what is happening. In order to
motivate the team it will be necessary for the manager to understand
the needs of the team members (i.e. training, tools, etc.) and to
provide recognition of their contributions. If good formal
commanications are established (e.g. regular meetings) the team will
have a goc? understanding of the status of the project and how they
are doing. If good informal ocommnications are established, the
manager will get critical fesdback in a timely manner. Informal
comunication often uncovers information that might not make its way
inte formal channels until there was a serious problem. This type of
problem iz especially apt to happen on large projects with a long
chain of formal communication. A good example of this is found in

the case study in Section 3.2.

Economic Analysis

In order to proceed with project selection,the potential projects
mist first be analyzed economically. Information on capital costs,
installation costs, and maintenance costs mist be obtained. FPrcbable
savings resulting from the project must be estimated. It is very
important, especially on the first project, not to underestimate the

costs and overestimate the savings., If the project looks reascnable
- 15 —_



using conservative information it will stand a good chance of being
successful. It is important to use the econocmic analysis tools that
are appropriate within your organization. The high level sponsor can
assist the manager by acguainting him with the types of analysis
normally used to get funding. Financial justification methods are

discussed in Appendix E.

Proiject Selection

Once the project opportunities have been examined the project manager
will be able to prioritize them. The projects can be separated into
short-term, medium-term, and long-term strategies.’In order to
insure cooperation on future projects the first energy management
project selected should be quickly achievable and have a strong

chance of success.

How projects are prioritized will be a function of many factors.
Obviously a good economic payback is often important. However, the
best investment of the organization’s funds may be a project that
requires more capital and perscmnel resources than are available to
the manager in the current fiscal year. Starting with a project with
less economic appeal can get the energy management program off the
ground and allow the manager to prove his abilities to wupper
management., It is important to get the input of the upper level
sponsor when the manager is doing the prioritization. More detailed
discussion of issues in project prioritization can be fourd in

Appendix E.
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Funding Future Projects

After the manager selects the initial project, work can be started on
funding of future projects that could not be accamplished in the
current fiscal year. The upper level sponsor can supply information
on the process of applying for resources in the next fiscal year.
The success of the initially selected project will have a strong

affect on funding for the next project.

Implementing The Project

This paper is not meant to discuss the nature and tocls of project
management. Our purpose here is to touch on some of the management
issues imvolved in implementing a project. The interested reader can
find a wvariety of information available on the subject of project

management.

In order to implement the project in an organized manner, a detailed
schedule of events and the time allowed for their completion should
be drawn up. This allows the project team to know what is expected
of them and gives the manager an impartial way of evaluating their
performance. This project schedule should be reviewed at regular
meetings (formal commnication) and as problems or opportunities

arise (informal commmication).

Even if the project is being run by an cutside engineering firm the
responsible manager must still monitor the project’s nesds. Are the
right people available? Do they have the time and tools required for
successful completicn of the job? Is the project staying on schedule
and within budget? There will be times when the user’s authority is
needed in order to get the project back on schedule. It is important

to remember that while authority can be delegated, the responsibility
— 1‘? -



for the projects successful completion still rests with the manager

assigned to the project.

It is important to allow time and resources for the transfer of
knowledge (i.e. as-built drawings, operation and maintenance mamials,
etc.) to the end-user. The transfer of this knowledge is critical to
the qualitative success of the job. Cood commnicaticn is extremely
important at this stage. Progress reports should be caomunicated to
the upper level sponsor, the parties who will be affected by the
project implementation, as well as those actively involved in the
project. On large projects involving many contractors, engineering
firms, and suppliers the manager will need to keep in constant touch

in order to evaluate the performance of the project engineering firm.

News of the project’s campletior and success should be communicated
throughout the organization. This is the time for formal recognition
of those who made the project a reality through their efforts.
Recognition of those who have gone through training in order to use
or maintain the new facilities or procedures should alsc be

recogqnized.

Measuring Success

As was mentioned earlier, success can be measured both quantitatively
and qualitatively. 2As the project is implemented the manager should
also be setting up mechanisms to assess the results. It is important
to measure the success of the project for several reasons. Energy
accounting allows the payback of the project to be verified. This is
useful information when applying for future funding. Energy
accounting allows the manager to apportion rewards and recognition

based on actual energy savings. (Energy accounting is discussed in
- 18 —_



Appendix B.)

Reviewing the accuracy of estimates allows the manager to make better
estimates on future projects. These are quantitative measurements of

SUCOess.

In addition to these the manager should also review the qualitative
success of the project. Identifying where the roadblocks were in
this project can help the project team avoid or minimize them on the
next. One of the best measures of the qualitative success of the
project as seen by the project team is whether or not they would be
interested in doing ancther project. The manager should also
evaluate how the project is being accepted by the people who now use
the implemented project. This could be done informally if good

commnication lines exist or formally throgh anonymous surveys.
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2.3 Prescribed Project Organization

The Froblem
In order to be successful, an energy management project is
distinguished from many other projects by same key differences:

i. Participants in the project must be from all levels of an

organization’s  hierarchy and from a wide base within the
organization’s various functional groups:
ii. The project will continue over several years and entails not

only a flow of new activity, but a need to maintain that which

P"’; has been completed.

o
W ]

,\l The essbntial requirement for a large mumber and variety of people to
\prr actively participate over a long pericd of time, presents a challenge
p,ﬂ to the project manger. 1In order to assure eff—ctive camunication

0 amaryy  the p_rEjec:t participants, clarity of project responsibilities

-V and formalization of project ;lanning and prioritizing, special care
w,ﬁ,}vs " mst be taken. A tool has been developed which addresses each of

these needs: the Responsibility Interface Matrix® (RmM).

The Solutiaon

The purpose of the RIM is to overcome the barriers which may prevent
required commmication and the active participation of team members
from ocowrring. This is accomplished by formalizing and documenting
the work to be done, who is to do it, who needs to see it, who needs

to approve it and so on.
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As a method of providing the energy manager with a framework for a
successful project, an example RIM is shown in Figures 2.2 through
2.4. This framework is illustrated in more detail in Appendix A
through the use of four case studies. The three figures together
constitute the entire RIM. It was broken up into three figures in

order to fit them conveniently in the report.

Notice that each sheet has the same organizational labels in the left
column. These are the descriptions of the organizations and pecple
who may participate in the project. The labels acreoss the top of
each figure describe the major project activities shown on the
project flow chart, Figure 2.1, also called work packages. Not every
project will necessarily include all of these organizations or work
packages. However the RIM proposed here should be used as a starting
point to assure that key organizations and work packages are not

overlooked.

Work Package Definition

Set Goals:
The manager has the responsibility to be sure that clear
cbjectives are set for the project team. These can be both
general ("To make our facility energy efficient.") and specific
("The selected project will be implemented by this date.") Once
the general cbjectives are known, the group will be able suggest
possible projects to reach those goals.

Select Project:
The project team will easily be able to generate a list of
potential energy saving projects the will assist in meeting the

abjective. They will need to be analyzed and prioritized.
— 21 -



Ficure 2.2
Responsibility Interface Matrix
Management Work Packages

Set . Select . Build .Implement.Measure
Goals. Project . Project .Project .Results

End User

Off-site: Management . x . -
Purchasing

On-site: Management 3 : %
Engu‘raern‘q . i .

Goverrment . . . .

Utility

Consultants

Froject Management
Engineering Staff
Construction Group

Verdors

Sales Representatives
Technical Specialists
Service Organization

Contractors

- Primary Responsibility A - Approval Authority

- Review Responsibility N - Notification Required
Output of Work Package Required I - Inputs to Work Package
Work Done Here

= O
I

I
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Figure 2.3
Responsibility Interface Matrix
Financial Werk Packages

Budgetary Economic Selling Authorize
Estimates Analysis Project Resources

-

Erd User

Off-site: Management : . a .
Engineering . . " .
Purchasing i i 1

On-site: Management : . E
Enginesring . . -
Purchasing : . .

Goverrment

Utility

Consultants

Project Management
Enginesring Staff
Construction Group

Vendors
Sales Representatives . . i
Technical Specialists . = i

Service Organization

Contractors

P — Primary Responsibility A - Rpproval Authority

R - Review Responsibility N = Notification Required
0 - Cutput of Work Package Needed I - Inputs to Work Package
W - Work Done Here
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Figure 2.4

Responsibility Interface Matrix
Technical Work Packacdges

Identify . Energy .Information on.Measure
Projects . Audit .Technologies .Results

End User

Off-site: Management
Engineering
Purchasing

On-site: Management
Enginesring
Purchasing

Govertment

Utility

Consultants

Project Management
Enginesring Staff
Construction Group

Vendors

Sales Representatives
Technical Specialists
Service Organization

Contractors

P - Primary Responsibility

R - Review Responsibility

O - Gutput of Work Package Needed
W — Work Done Here
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W it
Build Project Team:

In order for the project to be successful the right mix of
pecple must be brought together into an organizaticnal structure
that promotes good commnication and productivity. A project
team is formed of people who have the necessary skills, roles,
interests and authority to accomplish the project.

Implement Project:
In order to ensure project success, the needs of those working
on the project, those in authority supporting the project, and
those affected by the project must be met. Good communication
between these groups will bring to light their needs. Same

examples are:

| — ]
Froject team:

Recognition, incentives, training for the job;

Sponsor:

Frequent two way communication of progress and satisfaction;

Those affected:
Input on the project to minimize adverse affects, information
about the project to promote good affects, training on new

procedures and equipment for maintenance.

The RIM process is particularly well suited to address the
commmnication issues and encourage participation by the variety
of pecple who nesd to contribute. Their roles have been
formally sanctioned thus they have been empowered to take an

active role in the project.



Same of the work to be carried out includes:

- Access to the plant for surveying, testing, balancing,
adjusting, and retrofitting the mechanical and electrical
systems;

— Preparation of plans and specifications for operating
procedures and/cr construction programs;

- Preparation of an operating manual for use by operations and
maintenance personnel;

- Training the permanent energy management coordinator and
cperating personnel to monitor, operate, and maintain the
systems and structure in accordance with the developed energy
management program;

- Reqular testing and servicing of eguipment;

= Cleaning activities to maintain maximum efficiency of filters,
louvers, heat transfer equipment, lighting fixtures
windows,ete. ;

— Re-establish operating parameters in accordance with the
intent of the program as changes cccur in building;

- Set up and maintenance of a data collection system to include
a description of all systems, their operating characteristics,

maintenance performed and menthly fuel and energy usage.
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Measure Results:
tne of the contrasts between an energy management project and
marty others is that many of the measures of success are visible
to many pecple and very easily quantified. The project manager
can use this to advantage by having those who did the work
participate in the ongoing operation and having them constantly
exposed, literally, to the profits from their work. The RIM
clarifies the "users" (read maintenance technicians, custodians
and production operators) need to know about the results of the

project.

Budgetary Estimates and Economic Analysis:
This portion of the project has an obvious place to everyone
early in the project. As mentioned, cne of the unique traits of
an energy management program is its long term nature. The
economic analysis process needs to be understood by all of the
active participants so that they feel comfortable with the
project selection method. In addition, the analytical process
needs to be updated periodically to assure a constant flow of
projects that contribute towards the organizations success. The
RIM can help to institutionalize this process and assure an

understanding of it.
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Factors which nesd to be understood and accounted for during

this phase include:

- Information on prevailing lease agreements as they cost
sharing agreements and the likelihood that a tenant will work
with the building manager on new operating methods;

- Calculate loads and flow characteristics to determine the
potential energy savings for each system or building
component ;

— Analysis of utility rates.

Selling the Project:
No matter how good the project is, ultimately if funding is not
approved it will fail. The RIM sets up a mechanism so that
early in the project the project manager has the opportunity to
identify an upper level management sponsor. This person then
needs to be "sold"™ on the idea so that labor and capital will be

available as necessary to assure success.

Authorize Resources:
Nothing will cause any project to end faster than a lack of
labor or capital. The project manager needs to use the RIM to
first identify the reguirements and then use it again to
comminicate what is behind the need for resources. Of course at
this point, the economic implications need to clearly be to the
advantage of the organization. Once the need and the benefit

are clearly communicated the chances for success are great.
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Identify Projects:
The prescribed RIM shows a large variety of people potentially
imvolved in this work package. The reason is that there are so
many opportunities for ocutting energy costs in a variety of
applications. The larger the group of people who participate in
the identification and selection of projects, the greater the
chance of these projects being accepted as meaningful and thus

being implemented and maintained over the years.

Energy Audit:
Typically this work package 1is performed by soameone with
technical training specifically in the field of ensrgy. They
can collect and tabulate operating costs, fuel and energy use
totals amnd other pertinent details. It is one of the most
important phases of the program. The large opportunities for
savings often become easily identified. It is crucial to openly
share the results of this phase with all members of the project
team so that the data can be verified by pecple who live with
the systems daily and be accepted as realistic and useful
results.

Information on Technologies:

Qualified contractors and vendors can provide information on the
latest technology, products, and materials. The cost to purchase and
install them, their actual performance in the field, and their

relative ease of operation and maintenance can also be provided.
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Utility company representatives should be contacted to obtain energy
consumption data, utility rates and possibly weather data. Depending
cn the policy of the utility company, utility representatives may or
may not wish to be imveolved in an on-site inspection. However, the
utility companies should:
i. Provide information on existing ard anticipated utility rates;
ii. Iman or rent meters to measure flow rates to test, balance, and

adjust systems for optimal performance.

Summary of the RTM Process:

At least as important as the RIM doouments themselves is the value
gained by putting the organization through the process. The
commmication and motivational benefits from the participatory
approach are tremendous. Of course the clarity of responsibility is

a great benefit and will help to assure success. ;{-

= 30 =



2.4 Summary of the Prescribed Model

tne of the key challenges is successfully selling the program to
management. Before an energy management program gets started it will
fail 1if sufficient funding, both capital and labor, is not cbtained.
A very well thought out and polished effort that ties energy
management to the business strateqy is a requirement of a successful
furding effort. As has been discussed earlier in this section, it is
imperative that funding be planned for and cbtained at appropriate
points during the business planning cycle to assure availability.
The prescribed seguence of activities and the RIM process provide a

proven route to success.

The next section of this paper illustrates how the recommended
process, described thus far, has been used in four different types of
crganizations. In addition, each of the cases has been included in
detail, in Appendix A, with a RIM to further clarify the use of the

model.



3.0 IITHSTRATTION OF THE MODEL

Management case studies provide excellent vehicles for demonstrating
actual experiences in management, leadership, delegation of
responsibilities, and implermentation of an energy management
program. Case studies demonstrate actual experiences in energy
management. As such, they serve to illustrate the model presented in
this paper and to encourage others to engage in energy-corientated
modernization activities.

There are four case studies sumarized on the following pages. Each

case study was chosen to represent a wide range in organizational

structures. Information from these case studies was cbtained through
/a/ personal interviews. A detailed description of each case study,

-’

its respective RIM diagrams, and a blank copy of the interview form

are attached in Appendix A. The four case studies are:

3.1 Grocery and Variety Store Chain

3.2 Municipal Govermment

3.3 Semiconductor Mamufacturer

3.4 Public School District
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3.1 Illustration : Grocery and Variety Store Chain

In 1978 this grocery and variety store chain developed an energy
management program which was initiated through top management. The
intensions of the company were to save money on operating costs and
promote energy efficiency. The company locked at all energy using
areas to minimize energy consumption without compromising product

integrity or client satisfaction.

Management assigned the in house engineering department the

responsibility for the project.
The engineering department established a detailed energy data base of
monthly energy consumption with the assistance of the accounting
department and local utilities

Goals were set to reduce the consumption at each location.

Management approved a budget to implement energy conservation

opportunities which showed a payback within three and one half years.
A team was formed consisting of engineering, accounting, maintenance

and outside sources 1like utility representatives, consultants and

vendors and goverrment agencies.

In-hcuse engineering expertise provided a thorough analysis of
possible altermatives
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Good cammnication between team members insured the project’s
success. Energy conservation opportunities with little or no

investment were the first to show immediate project success.

In sumary, the key points which assured success for this company

are.;

- Management’s support to reduce operating costs and provide a

budget for energy conservation opportunities;

- In-house expertise in the engineering department;

- Project team members commitment to upper management and company

prosperity;

- Project team members open communication channels;

- Employment of all resources within and outside of the company;

- Orgoing project activity and success through careful selection of

projects.

The key areas that lessened the project’s success were:
- The maintenance department’s umwillingness to accept new

technological advances;

- Maintenance departments or non-technical people maintaining the

more sophisticated equipment.
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3.2 Illustration: Municipal Goverrment

In the early 1980s a city council was faced with the requirement that
they build additional waste water treatment facilities. The goal of
an energy efficient plant was important since the city was small and
needed the most cost affective plant possible. The goals were set Ly

the city council.

Responsibility and procedure for a municipal project is governmed by
law. The project engineer is selected via a closed bid process. The
selected firm became the project management team for the city’s
project. Meetings were held with the city and the existing plant to

establish formal commmication paths and build lateral support.

In order to build the project team the engineering firm prepared
specifications and bid documents. The closed bid process was used to
solicit the team members. The general and sub contractors were hired
by the city. The engineering firm set up project schedules and

milestones for use in determining the progress of the project.

The project was implemented over a two year period. In the course of
project implementation the schedule often slipped due to
misunderstandings between different subcontractors. These
differences of opinion often had to be cleared up in formal meetings
with all affected parties in attendance. The time reguired to gather
all the parties together on a construction project can easily result
in weeks of delay. This is comon in any construction project and
requires vigilance on the part of the project engineer and end user

to keep it to a minimm,
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Although training was regquired by the specification for all egquipment
ard procedures, some of the eguipment used in the energy management
portion of the plant was neglected while time was spent on learning
the process eguipment. This was a sensible choice at the time,
however, the neglect was not corrected until the eguipment was out of

warranty and the maintenance crew was unable to work with it.

The project is now in operation. The contract calls for the project

management team to evaluate the operation of the plant one year after

operation has bequn.

Fey points:

Expertise was required that did not exist within the city. This was
cbtained by hiring a project engineering firm to act as project
managers and advisors for the project. The city retained final
decision making authority.

Mmicipal projects require special attention to the commnication
requirements. The long formal communication chain can result in
significant delays. This project had a minimum of such problems
since the engineering firm had a good relationship with their general

contractors.

Formal assigmment of responsibility is required by law on a municipal
project. It is done by the signing of contracts. In cther
crganizations there may not be a formal mechanism for assigning work
package responsibility. In these cases use of a tool like the RIMs

will aid the process.



It is easy to lose sight of the training needs of the end user,
especially on a large project. Failure to train the user on the
operation and maintenance of egquipment will result in lower
performance by that equipment. The problem is particularly aatte when
dealing with equipment that is new to the end user.
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3.3 Illustration: Semiconductor Mamufacturer

In 1985 this supplier of application specific integrated circuits
(ASIC’s) found itself spending ten percent of its annual expense
budget on utilities (excluding telecommunicaticns costs). There was
a consensus among the division’s senior management that this was far
too high and that opportunities existed for significant cost

reductions.

Goal Setting/Gather Accurate Data

A consulting engineer was contracted by the engineering manager to
lock for further opportunities and confirm the results of the studies
which had been done. When the consultant concluded his work he

presented it to all of the maintenance technicians and engineers.

Project Selected/Responsibility Assioned/Tmplement Prodect

By the end of the day after the presentation the maintenance
technicians had completed over half of the work on the first priority
item. This one item has netted an ongoing operating cost reduction
of over one million dollars per year! This initial project action

required no capital investment and minimal cost.

Build Iaters]l Support/Establish Communication with Sporsor

The divisicn general manager strongly supported the utility cost
reduction effort from the beginning. In fact he was the initiator.
Because of this, ongoing comminication with him was easy to maintain.
Cbtaining support from the necessary managers in the organization was
fairly easy. They all saw this as an opportunity to have an effect

on the division’s success.
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Build Project Team

As a result of the quick start before much had been formally done to
build the project team, a large percentage of the first priority item
had been completed. Nonetheless, in order to keep the project
successful over the long term people and funds were approved for the
remaining project activities. Engineers, managers, maintenance
technicians, custodians, and production operators were included to

assure long term maintenance of the procedures and eguipment.

Measuring Success

Each month utility costs are tabulated and posted in the building
cafeteria to keep pecple aware of the project’s continued progress
and success. Ammual utility costs to the division have been reduced
by forty percent. It is expected that within the next two years the

fifty percent mark will be reached.

Summary
In sumary, the key points which assured management success were:

-~ Team members who felt ownership of the problem and the solution;

- Strong, early support from senior management:

- Bmloying the necessary technical expertise to clearly evaluate
ard explain the alternmatives and teach the principles of energy
management to the entire department;

- Choosing an initial project which regquired minimal irwestment
but showed quick and easily measured results;

- Publicity for the success and rewards for the team members to
further encourage them;

- Credibility for the program from the quick results and ongoing
utility cost measurement:

- Ongoing project success through careful selection of activities.
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3.4 Illustration: Public School District

This case study describes the energy management program that a school
district started in 1982. Faced with budget constraints, the
Maintenance Manager decided to reduce operating costs rather than
cutting personnel. With support from the School Board, an energy
management program was started. During the next six years, help was
solicited from principals, teachers and students, resulting in energy
cost reductions of almest fifty percent. The following paragraphs
describe the school district’s energy management program in the

context of model developed in this paper.

Goal Setting

Goal setting was enhanced by a district wide energy policy. The
policy 1lists four measurable goals for which the Maintenance Manager
is responsible. See Appendix A4 for a copy of the energyy policy.
While many capital intensive projects were delayed due to budget
constraints, the formal program mandated by the energy policy ensures

that they will be implemented when budgets allow.

Planning

The planning function is performed by the Maintenance Manager. An
Energy Committee was formed for this function, but according to the
Maintenance Manager, "it was too hard to achieve a consensus, and
nothing ever got done." The Maintenance job description lists six
specific tasks to achieve the goals of the School District’s Energy
Policy. Four of these tasks involve planning. The documentation of
these tasks in the job description gives the Maintenance the formal
authority and responsibility for planning energy conservation

strategies.
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Team Buildineg

Team building started with the School District’s energy policy, which
states, "An effective energy management program requires a strong
commitment from all school district employees. Staff support is
important to the success of an energy management system." It was
further enhanced by the Energy Committes, which got commitment and
awareness beyond the school board and maintenance department. In
addition, monthly energy bulletins heightened awareness and prompted
calls from principals asking, "what can we do to reduce cur energy
usage?" Finally, the fact that 16 to 20 staff positions were saved
due to the first year of energy cost reductions, contributed to the

team spirit.

Communication Process

Comminication was both formal and informal. The Maintenance Manager
was recquired to present district anmual energy reports to the school
board. In addition, monthly energy bulletins were sent to the school
board and to the principals, which rated schools on their energy
usage and conservation efforts. It also listed projects that were
underway and ideas for future projects. Teachers developed an energy
curriculum, which by the nature of an educatiocnal institution aided
the commnication process. Informal commmnication was handled with
an open door policy. The Maintenance Manager talked with teachers,
parents and principals, "until they understood, or at least stopped

complaining.™
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Project Selection/Prioritization

The Maintenance Manager used two governmental programs for technical
assistance and funding. Both programs require a professional
engineer or architect to perform energy audits, identify energy
energy conservation projects and prioritize the projects identified
using a simple payback analysis. Once the projects were prioritized,
the programs required design documents to be prepared so that it can
go out to bid. The govermmental agencies then funded the energy
audit, analysis and a specified percentage of the cost to implement
the energy conservation projects. While the programs inmvelwved a lot
of paperwork and tight deadlines, the Maintenance Manager said that,

"the hassle was worth it."

Energy Accounting

Energy accounting is performed district wide. The energy accounting
program totals energy consumption, compares the total to a base year,
and totals the energy cost reductions since the base year. Graphic
results are sent to the school board and principals with the monthly
energy bulletins. According to the Maintenance Manager, "This
program aided significantly in gaining the support of the school
board."
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4.0 SUMMARY OF TECGHNICAL TOOLS

4.1 Energy Usage

Energy use in buildings is determined by climate conditions, the
working envirorment, and the eguipment required to carry out the
business functions. Each business has its own specific needs,
including people, equipment, and operating conditions. Therefore to
understand the energy requirements of a particular business or
building, it is essential to understand the business function,
equipment imvolved, and human factors. An evaluation can then be

done to minimize the energy consumption.

The efficiency of a business or building is camprised of three basic
systems. These are: energized, nonenergized, and human systems. The
energized systems consists of the mechanical and electrical equipment
like the heating, ventilating and air conditioning (HVAC), lighting
systems, electric motors, business eguipment, and so on.
Nonenergized systems are the floors, walls, ceilings, windows,
doors, etc. Finally, human systems are those comprising maintenance,
operating and management personnel, as well as tenants and other
users. Each of these three systems must be analyzed and modified to
achieve the necessary savings in energy. Therefore, effective energy
management requires that the entire pattern of energyy consumption be
analyzed so that changes made will be integrated into the full light
of the interrelationships which exist and the various effects which

will occur.



To measure the effectiveness of the building energy efficiency, the
benchmark normally used is the normalized annual energy use
(kbtu/sf/yr), also known as the Energy Utilization Index (EUIL). The
EUI indicates how efficient a business or building is relative to
other businesses or buildings. The relative range of the EUI depends
on the factors stated above and vary greatly. A list of EUI’s for
various businesses, building types and HVAC systems are provided in
Appendix B.1.

Eneroy Usage Analysis by System Type.

Once the total energy usage is analyzed and the EUI determined, the
next crucial area to determine energy required by each system type.
The system types described here refer to the energized systems stated
above. System types include the HVAC, lighting, damestic hot water
systems, electric motors, office equipment, etc. The energy consumed
by each one of these wvariables must be analyzed individually and
interactively. Once this has been done, the business or building can
then be analyzed by a descriptive chart known as a pie chart. The
pie chart is often referred to as the energy usage breakdown
diagram. A number of pie charts for various business types are
included in the Appendix B.3. Caution should be taken in applying
these directly to a particular business since they were cbtained fram
an existing business based on its specific weather and business

conditions.
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Modeling Energy Usage

Although it is possible to estimate the energy usage of each type of
equipment described above, manually, the mest actuate and preferred
method is with the use of a computer. A computer program provides a
valuable tocl in establishing what and how much energy is used by
each energy system. The computer software available today accounts

for weather and the interactions that exist in each piece of

equipment.

Most of the the simulation programs available receive initial input
in the form of data relating to installed systems and climate
conditions. The print outs should provide a reasonably acourate
estimate of monthly and anmial energy consumption. A comprehensive
list of simulation software has been published by ASHRAE, called

Bibli of ter
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4.2 Energy Audit

Performance of an energy audit is absolutely fundamental to the
successful development and implementation of an energy management
program. It is essential that the audit is made by qualified
perscnnel in an unbiased manrer. Whether the audit is conducted in
house or by a consultant, they must be able to recognize all possible

Energy audits are normally separated into three distinctive levels.
All three levels of energy audits begin with same basic procedure,
but the comlexity of the audit will deperxl on a number of factors.
Each level requires the energy auditor to develop the energy
management team, evaluate previous energy usage, analyze energy using
equipment, business operations, conduct an economic analyses, and
implement a plan. A detailed description of each energy audit level
and the analysis procedure in Appendix C.

Evaluation of Energy Usace

An important step in the vary early stages of an energy audit is to
evaluate previous energy usage. This is done by obtaining at least a
three year history of electrical and fossil fuel (natural gas, oil,
Propane, etc.) energy usage. This information can be cbtained easily
through the utility company. This information should then be logged
and graphed to analyze the variations in consumption and to compare

it to estimated goals.
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Then it is important to:

Establish a base year against which to compare;

Set a month by month energy budget or target, one year in advance;

Fecord all energy purchased or used on a monthly basis, in both

energy units (btu) and dollars;

Feport performance against your target or budget on a monthly basis

to your financial department. Include both energy units and
dollars.
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4.3 Energy Accounting

An energy acoounting system provides an opportunity to verify
predicted savings. By producing regular energy reports, the energy
manager can enhance awareness of the cost reduction program. Monthly
energy reports, comparing energy usage to targeted amounts, and total
eneryy savings since the inception of the program, will ensure senior
management’s attention the next time an energy budget is
submitted.” Monitoring the success of the first projects increases
the excitement and commitment for subseguent projects. This was
especially true in the case of the Public School District, where
reducing energy costs by 35 percent in the first year saved 16 to 20
staff positions and gained the commitment of the School Board,

principals, teachers and maintenance staff.

While energy costs can be totalled and graphed by hand, several
computerized energy accounting programs are available. A list of
programs and some literature on two of the programs can be found in
Appendix D. Two of the programs were developed by goverrment energy
offices arnd are available at no cost to other goverrment facilities.
Most of the programs allow energy usage to be normalized by any
variable that is appropriate to that facility. Each program has the
ability to report and graph total energy usage, targeted energy usage
and total energy cost reduction. Once the program is set—up, all
that is necessary is the input of the monthly energy consumption.
Cne vendor even provides this service and returns the monthly energy
use reports. It should be noted that this information can also be

analyzed using a personal computer spread-sheet program.
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These reports are valuable tools for monitoring energy usage in order
to spot and correct problems before they get out of hand. "Questions
concerning who should ocollect [ard input] the information, compile
and issue the reports will depend on the company structure, but the
responsibility for reading, analysing and initiating follow up action
muist rest with the appropriate line manager."!® When management is
familiar with the facility energy goals and the report format,
problems can be identified with a cursory glance at the energy
accounting reports. Energy measuring and accounting "...alters the
function of management because the problems of correcting faults
after they happen are alleviated by ensuring that potential errors
are avoided in advance."ll For example, cne large grocery chain
has over 60 stores on an energy measuring and accounting syste&‘m.lz
The Director of Operations can tell by a store’s kilowatt demand
profile that the refrigeration compressors are cycling, which
shortens the effective life of the equipment. He can dispatch a
refrigeraticn repairman to the store to fix the problem kbefore the
conpressor  fails, preserving the quality of the food, and increasing
the 1life of the eguipment. However most importantly, energy

accounting allows management to track progress toward energy goals.



4.4 pdditional Resources

Marly rescurces are available for assisting with an energy management
program. From trade literature to vendor information, from federally
funded energy studies to societies of energy managers, these
resources are available if you know where to find them. This section
will summarize the available resources and how they may be of use.
More detailed information can be found in Apperdix D. Some of the
resgurces are specific to Oregon or Washington, but similar programs
can be found in most states.

Financirg and Technical Assistance

Federal, state and local goverrments, as well as utilities, offer
many programs which your organization may be able to take advantage
of. While there were more programs available in the late /70s and

early ‘80s, the programs that remain are worth investigating.

Technical Assistance, in the form of technical information and
programs that provide energy audits or modeling, are available
through the TUT.S. Department of Energy (for schools and hespitals
cnly), Bonneville Power Administration, Oregon Department of Energy,
washington State Energy Office, Oregon State Extension Office and
most utilities. Most of these agencies have knowledgable people
willing to talk to energy managers and help them get started in the
right direction.
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There are resources that offer grants, tax credits and low interest
loans for energy conservation projects. While there was more money
available ten years ago, there are still ways to reduce your capital
irvestment costs if you can doaumment the energy conservation
potential. The U.S. Department of Energy Instituticnal Conservaticn
Program will fund up to 50 percent of approuved energy conservation
measures for schools and hospitals. Oregon Department of Energy
provides business energy tax credits and low interest loans for
energy saving or producing projects, and Washington State Energy

Office offers grants and low interest leoans to schools.

Professicnal Societies

Joining professicnal scocieties allows energy managers to hear what
others are doing in the field. There are some societies that
specifically address energy management, such as the Association of
Energy Managers, and there are some societies that address the
technical side of energy conservation, such as the Energy Division of
the American Society of Heating, Refrigeration & Air conditioning
Engineers. A lot of good information is exchanged at society
meetings and conferences; typically, there are speakers or tours

which allows one to get the information first hand.
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Trade J

Most professional societies have jourmals. In addition, there are
mary Jjourmals which address specific industries, such as
"Semiconductor International". Finally, there are Jjournals that
specifically address energy, such as "Energy User News". This
literature offers examples of what others are doing, anmal or
monthly lists of wvendors who carry specific equipment, and address
changes in the technology. It is recommended that an energy manager

subscribe to trade journmals to stay current in his field.

Shared Savings Companies

There are still a few companies that offer shared savings programs.
A shared savings campany pays for the initial capital investment and
receives in retwrn a specified porticn of the energy savings. This
is a very risky wventure because of variable energy costs, and
variances in energy consumption. For example, if the energy savings
are based on a period of low energy rates and low production, and
both energy rates and production increase in subsequent years, there
may be no energy savings, which has caused many companies to go
banknupt. For this reason, surviving shared savings campanies have
written their contracts to allow for all contingencies in order to
protect their investment. As a result consumers are suspicious of
the long contracts and use shared savings as a last approach to
financing. This is unfortunate, because shared savings can benefit
beth the shared savings company and the consumer, who may not have
any other method of financing.
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4.5 Pricritization

Whatever prioritization method you choose to use, energy cost
reduction projects are attractive methods for reducing the cost of
sales. "In a typical paper company it would take a 20% increase in
sales to realize the same increase in profits that would be achieved
by a 10% reduction in energy usage."ﬂ In other words, energy
projects  Jjust may have the edge in the campetition for rescuarces, but
you’ll never know until you analyze the opportunities. (This is

discussed further in 2ppendix E.Z2.)

Once a list of potential energy cost reduction opportunities has been
generated, they need to be pricoritized by considering the available
resources and the company’s strategic posture. Since top management
typically approves capital expenditures, it is important to present
the information in terms that they are familiar with. 2An energy cost
recuction opportunity is competing with other projects for a limited
amount of resources. Depending on the company’s strategic posture,
the best opportunity may be the one with the greatest short term
gains. If this is the case, a simple payback analysis may be all
that is warranted. On the other hand, if the corporate strategy is
oriented toward the long term, a life cycle cost analysis may be more
appropriate. It is important that a manager know the format used ard
the analysis necessary for budget approvals, and the implications of
the company’s strategic posture. If a project manager is not
familiar with these items, consultation with the high level sponsor

is warranted.



It is also important that an energy manager understand the campany’s
budget approval process. Typically, the process will include three
basic steps.  First, the idea must be evaluated for preliminary
feasibility. If the idea looks good on paper, but is not practical
because it increases maintenance costs or lowers productivity, it
will not be accepted. Secondly, the idea must be evaluated
economically. Companies wusually have a standard financial criteria
for evaluating capital expenditures. The costs and savings must be
well documented in order to justify the investment. It should be
noted that on the first few projects it would be wise to check the
savings and cost estimates with a few rescurces. It is important
that the savings are not overestimated and the costs are not
underestimated, because this would negate any kind of econamic
Justification or prioritization method, and jecpardize the success of
the energy management program. Resources for estimating ene~qy
savings may be found in Appendix B, and a discussion on estimating
first costs may be found in Appendix E.

Finally, assuming the company’s financial criteria is met, two
elements will be considered in the approval decision making process:
available capital and available manpower. The available capital is a
function of the companies cash flow at the time the capital is
requested. The cash flow 1is determined by the campany’s
profitability, and by other capital expenditures which are being
requested. The second element, the available manpower, will also
depend on the competing capital regquests. The limitations of
available manpower can be overcome by contracting the work out,
rather than having it done in-house, but this will also increase the

cost of the investment.
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This competition for the company’s resources further complicates the
decision making process. For example, if two requests for capital
are equally attractive investments, which should be chosen? Many
criteria should be examined such as tax advantages, life of the
investment, maintenance impacts, and of course how it supports the
corporate strategy. If the company has an enhergy conservation
policy, it will be necessary to prioritize this policy against the
generally accepted goal of providing the maximm wvalue to your

company’s stockholders.

The next section will summarize the various economic justification
methods (more detailed information on these methods can be found in
Appendix E). The final section of this paper will discuss a method
for analyzing the relative effect on profitability of investing in an

energy cost reduction project and investing in increased sales.

Pricritization Methods

Simple Payback Analysis: A simple payback can be defined as the
amount of time recquired for the savings generated by an optien to
equal the cost of implementing the option. A three year simple
payback is the standard criteria for evaluating investments in the
comercial sector.l? Simple pavback analysis is good for screening
investments. It is easy and well understocd, but it "fails to
consider the time wvalue of money, the impact of inflation, or the
differential escalation (the difference between the general rate of
inflation and the higher rate of inflaticn expected to affect energy
prices in general)."'® It is also can not be used to decide
between two mutually exclusive projects which have different
lifetimes. For example if one piece of machinery pays back in one

year, but cnly lasts five years, and ancther piece of machinery pays
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back in three years, but lasts twenty years, which is the most
economical? Simple payback analysis will not necessarily indicate

the best irnwvestment.

Return On Investment Analysis: The rate of return on investment
analysis is often referred to as an ROI. ROI analysis measures the
efficiency in using available resources. Since the available
resources are limited, management must try to get the most out of
those rescurces that are available. The ROI can be defined as
",...the interest rate at which the present worth of the cash flows is
zero."16 This method accounts for the time value of money and the
effective life of the equipment, and is commonly used to evaluate

alternatives.

Present Worth Analysis: The present worth analysis uses the time
value of money to translate future cash flows into terms of a present
worth. The present worth analysis can only ke used on projects with
equal lives unless samne cther criteria is provided, such as a service
period of comparison, or that the asset with the lowest anmual cost
replaces any asset with a higher annual cost. The "present value is
a more frequently used measure of economic merit than the comparable
annual amount, probably because it provides a better grasp of the

total commitment to, or potential of, a course of action. "7
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Savings to Inwvestment Ratio: The savings to investment ratio is
commonly referred to as SIR, or the benefit to cost ratio. " A SIR
compares the present worth of savings to be cbtained over an energy
management investment’s econcmic life, to what it costs today to make
that investment."}®  Since the SIR is a ratio of the savings over
the 1life of the project to the cost, a SIR greater than 1.0 indicates
that the cost exceeds the value of the savings, and that it will not

be a good investment.

Life Cycle Cost Analysis: Life cycle cost analysis is an accurate
method for prioritizing energy oonservation opportunities with
different effective lives. It was adopted by U.S. Government
agencies in the 60’s as a means of enhancing the cost effectiveness
of equipment procurement. This method incorporates the time value of
money over the effective life of the energy cost reduction project.
This method assumes that the equipment will be replaced with exactly
the same egquipment at the end of the effective or useful life over a
camon period of study. The cammon period of study is based on the
effective lives of all of the altermatives. For example if one
option has an effective life of 5 years, another option has an
effective 1life of 10 years, and the last optiocn has an effective life
of 15 years, a comon period of study would be 30 years. This
assumes that six of the first option, three of the second, and two of
the last alternmative would be purchased during this time peried. Of
course, technologies may have changed cduring the first piece of
equipment’s effective life, prompting management to use the life
cycle cost analysis again based on the new technologies. Life cycle
cost analysis allows an altermative to be selected based on the
minimm cost over the life of the investment instead of just the

first cost.
- 5? -



COther Important Considerations

Other considerations in the prieritization of energy cost reduction
opportunities, are the experience, skills and goals of the energy
management program. If the energy management program is just getting
started, one of the easier projects would start the program on the
right track toward success. This would allow staff to acguire the
necessary skills for the more challenging projects. Typically, the
low cost changes in operation or maintenance can have the most

dramatic effect in cost reduction.

For example, in the Semiconductor Manufacturer case, a change in
operatirg heating water valves tock one day to initiate, and netted
an ongoing energy cost reduction of over one million dellars per
year. This first energy project gave the confidence necessary to

lock for more challenging opportunities.

Subtle differences in the goals of the energy management program
mandate different prioritization metheds. If the main goal of the
program is to minimize energy usage and reduce the impact of the
unpredictable swings in wutility rates, then the cpportunity which
saves the most energy may be the best option. The first step in this
case would be to identify the sourves of energy consumption and rank
them from largest to smallest, and focus on the largest energy users
Tl on the other hand, if the goal of the energy management
program is to reduce operating costs, the foous needs to be on the
energy consuming systems which represent the largest energy costs.
The difference between minimizing energy usage and reducing energy
costs stems from the fact that cost for the same amount of energy is

different for electricity and fossil based fuels.
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Typically, the cost for electricity per Btu is higher than that for
foesil based fuels. This has prompted many organizations to switch
from electricity to fossil fuel, or from crude oil to natural gas.
While for periods of time one energy source will be more attractive
than another, care should be taken not to solely base the energy
management pricritization methods on market sensitive conditions,
because the market will change. The focus of the energy management
program needs to be on selecting the most efficient source of energy

for the application.

For exarple, natural gas burms more efficiently than crude oils and
is more appropriate for producing heat than electricity. This is
because electricity is a higher quality of energy which has greater
losses associated with generation and transmission. These losses are

passed on to the consumer in the form of higher utility rates.

By focusing on selecting the most appropriate energy source, the
program will be successful, regardless of the fluctuations in the

enerqgy markst.

Before you begin considering energy management as a key business
strategy, the relative portion of your energy expense to cther
expenses mist be understocd. The guestion to be answered is, where
can I get the best reburn on my efforts? If energy expense is
relatively insignificant, then this program wmay not be the kest place

to expend a portion of the limited available resocurce.
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Apperdix E.2 demonstrates a method for analyzing the relative effect
on profitability that two altermatives may have:

i. Invest in energy cost reduction projects;

ii. Invest in increased sales.
Although increasing sales seems to be most consistent with the entire
purpose of the business (provide goods and services to a custamer),
remembering that the real purpose is to provide the stockholders with

maximm value may lead to selecting the energy cost reduction route.

Without getting into detail (see Appendix E.2 for detail), the basic
concept is as follows:

The generation of additional sales will cause an increase
in costs for three primary reasons: the incremental cost
to produce an increment of output, the possible cost of
increased promotional activity and the additiocnal income
tax due to added net income. The reduction of energy
expense will cause an increase in costs for primarily two
reasons: the depreciation charge due to capital
investment, increased income tawx due to added net

income. Conceptually, the analysis is simple. Does
after tax income increase more using one method or the
other?

Because the mathematics get imvolved, the most attractive choice
often 1is not intuitive. Rigorous analysis will assure an
economically sound choice and contribute to overall project and

business success.

One last point for discussion. How do cother cost reduction programs
compare with energy cost reduction? In many aspects the two
altermatives can be treated as very similar. Financially, the
analytical procedure is the same for both and their comparison to

increasing sales is similar.
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The primary differences, if they exist, will be:

i.

ii.

iii.

What is the overall life of the savings? Often energy cost
reductions are effective for the life of the plant. This is not
usually the case for other cost reduction efforts.

Energy is likely to become an increasingly scarce commcdity.
The implication here is that, unlike most financial analyses,
the effects of inflation may not affect all components of the
analysis equally. Energy costs may climb at a disproporticnate
rate thus making the energy cost cutting option more attractive
long term.

Energy cost reduction efforts may have long term survival
effects for the husiness. As energy resources become more
scarce, the less energy a business requires, the less the risk
of less of ability to produce due to rationing or cother factors

that might limit availability.
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5.0 CONCILISICNS AND RECOMMENDATICNS

This paper has illustrated some of the complexities involved in
managing an energy management project. The results of the literature
search demonstrated that management issues in enerngy management have
been neglected. The existing models tended to focus on the technical
issues irvolved in an energy nmanagement project. While technical
issues are important, their mastery is insufficient for the success
of an energy management project. A project without proper funding,
without the involvement of all the necessary people, and without a
clear understanding of goals and responsibility assigmments will fail

reqgardless of the technical correctness of the approach.

There are many tools available to aid the project manager in running
a sucr=ssful project. We have discussed some of these tools and
illustrated their use with actual case studies. In particular the
manager will have a good chance of success if he employs both the

flow chart and RIMs suggested in this paper.

Energy management as an issue will only grow in importance as time
goes on. For the first time since the o0il embargo of 1972 the OFEC
countries are close to signing an agreement to limit production in
order to raise prices. As energy resources become scarce prices will
increase. Organizations that have minimized their use of energy
resources while getting the best productivity from those resources

will be in the best position to survive.
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TARELE OF CONTENTS

APFENDIX A Four Case Study Sumaries

A.1 Grocery and Variety Store Chain
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A.4 Public School District

2.5 Sample Case Study Interview Sheet (blank)



2.1 MANAGEMENT CASE STUDY #1

Type of Organization: Grecery and Variety Store Chain

In 1978 this grocery and variety store chain developed an energy
management program which was initiated by top management. The
intensiocn of the company was to save money on operating costs and
promote energy efficiency. The company looked at all energy using
areas to minimize energy consumption without compromising product

integrity or client satisfactien.

Management approached the in-house engineering department to take on
responsibility of the project. The enginesring department then
contacted local utilities for assistance in analyzing the energy
consumed by each store. A detailed data base was then established and
and the engineering department began working with the accounting
department. Monthly energy consumption was logged and goals were set

to reduce the consumption at each location.

The engineering department then began to lock at the energy consumed
by each store by system type. FEquipment at esach location was
identified and energy conservation opportunities (BECO’s) were then
analyzed to determine possible energy savings, cost of retrofit, and
Economic analysis. It was determined by management that energy
conservation opportunities which show a payback of 3 and 1/2 years or
better, based on a discounted cashflow analysis, were economically
feasible. However, a longer payback was allowed if a major remcdel of

the store was to occur. Then the payback period extended to 6 years.



The team normally incorporated in their energy management projects
include ergineering, accounting, maintenance and ocutside sources like
utility representatives, consultants and vendors and govertment
agencies. Tax credits are obtained through varicus programs to
offset the cost of each project. The communication procedure is
normally an open door policy between these groups. The team members
worked together to define the goals of the campany evaluate all
aspects of each ECO and implement each EQO in a scheduled timely

fashion as budgets are available.

The BEQC's providing the fast rate of return with no or low cost
irvestments were normally implemented first. Energy systems which
were the highest energy requirements are then evaluated and the ECO's
which appeared the most feasible from an economic and maintenance
standpoint are implemented. The highest 2nergy consuming devices in
this type of facility is refrigeration followed by HVAC and lighting
equipment. COutside sources are used to assist the company in
determine new altermatives and opticns available as well as the cost

required to install the eguipment.

The energy management program in place at this company is one of the
best in the northwest. Managements commitment, Constant evaluation
of the energy usage and altemrmatives by the engineering department,

arnd the open communication makes this project so successful.



In summary, the key points which assured success for this company

are:

- Managements support to reduce cperating costs and provide a

budget for energy conservation opportunities;

- Inhouse expertise in the engineering department;

- Project team members commitment to upper management and company

prosperity;

- Project team members open communication charnels;

- Employment of all resocurces within ard ocutside of the campany;

- Orgoing project activity and success through careful selection of

projects.

The key areas which lessensed the project’s success were:

— The maintenance department’s uwillingness to accept new

technological advances;

- Maintenance departments or non-technical people maintaining the

more scphisticated equipment.
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Fiqure A.2
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Figque A.3
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A.2 MANAGFMENT CASE STUDY #2

Type of Organization: Municipal Goverrment

This case study addresses some of the issues present on a municipal
goverrment energy management project. This particular case concerns
a waste water treatment project. There are formal constraints
imposed by the organization on how any project is run. In the case
of a mmnicipal project, where public money is spent, the project is

run mich more formally.

Goal Settirng

This project was initiated when DEQ informed the city of their need
for a new facility. The city had the option of building it
themselves with 75% govermment funding, or having DEQ build it
totally at the city’s expense. The issue became fairly hot in the

city’s politics but was eventually approved as a bond issue.

Broject Selected/Responsibility Assigned

Often the municipality will not have the manpower or experience to

run a technical project. In this particular case the energy
management project was only one part of a much larger new facility
project. This project started with a reguest for proposal for the
design. This request was responded to by engineering firms. The
successful low bidder was selected by the mmicipality in question.

Gather Accurate Data
Once the successful engineering firm was selected they acted as the
project engineer and manager for the city. They put together a

detailed design for the project. They also put together very
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accurate estimates on what the project would cost (to build and to
run and maintain) as well as what it would cost to replace the system
when it became cbsclete. This information was used to set costs for

customers using the facility.

Build Iateral Support/Establish Communication with Sponsor

The engineering firm began to build relations with the city managers
and the managers at the existing plant. Since the goverrment was
funding 75% of the project, the project engineer set up meetings with
the funding agencies to support the funding effort.

The facility design and estimates were used to apply for goverrnment
funding of the project. The rest of the furding was supplied by the
municipality, in this case, through bonds. The engineering fimm

assisted the city in meetings with federal funding agencies.

Build Project Team

The engineering firm wrote all the documents associated with going
out for bid on the equipment and services associated with the
project. Once the bid documents are accepted by the city, the
enginesring firm went cut for bid on the equipment and services for
the project. They evaluated the returmed bids and made
recammendations to the city as to who the lowest acceptable bidders
were. The city then hired a general contractor whe in turn hired
subcontractors to fulfill the requirements of the contract. At this
time the city was reguired by law to go ocut for bid on the
administration of the construction. It is common for the project
engineering firm to be successful if they bid. In fact, unless they
have done a poor jcob in the first part of the contract, they are the
firm of choice. It has been the city’s experience that changing

firms in the middle of a project can be the
A-8



source of major procblems. The engineering firm was maintained for

the contruction administration, the second part of the project .

Implement Project

The cammmnication on a project of this type is complex. The city
relies on the project engineering firm for all formal commmnications.
The project engineer’s primary contact is the general contractor.
The general contractor maintains commnication with all
subcontractors and direct vendors. The subcontractors are in
comminication with their vendors. Because of the length of the
commmication chain it is important to get all concermed parties
together in one room for meetings to resolve problems. If this is
not done the time it takes to resolve a problem can go on for years.
In this particular case, one piece of equipment failed to operate
properly for over a year before the problem was resolved. It's
resolution was made difficult by the fact that the parties inwvolved
were not local, were no longer on the job site, and did not have the
technical knowledge required to get the job dore.

It is alsc important for the duties of each party to be very clear.
The project scheduling on this job was done using computer software
to keep track of all the tasks.

Measuring Success

2As the project neared completion the city employees who were to nun
the new facility were brought over from the older facility. Training
on how the new facility was to be run was done. Since this facility
had several new processes that the clder facility did not there was a
large amount of training to be done. On a project of this size it is
easy for this training to require several years. Some of the more

automated items in the plant were ignored until they were ocut of
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warranty and in need of maintenance. Since these items were beyond
the expertise of those running the plant they were not "adopted" by
the employees. An exanple of the type of problem this can lead to is
demonstrated by a conversation I had when cut working on a piece of
equipment. I asked the head of maintenance what their plans for
maintaining these pieces of eguipment were. The head of maintenance
replied that he had a rifle in the truck that ought to do the jcb.
lack of training will cause failure of the equipment simply because
it won’t be maintained. The installation will save energy until the
equipment is in need of maintenance, The staff without training may
well decide to run the eguipment without the automation which will

result in the loss of energy savings sesn originally.

Fortunately, it was part of the engineer’s contract to evaluate the
running of the plant one year after commission. The need for
training in these areas has been noted and arrangements are being
made to correct the prcblem. Measurements of plant operation are now

being taken for submittal to the city and the federal funding agency.
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Figure A.4
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Figure A.5
Responsibility Interface Matrix
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Figure A.6
Responsibility Interface Matrix
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A.3 MANAGEMENT CASE STUDY #3

Type of Organization: Semiconductor Manufacturer

In 1985 this supplier of application specific integrated circuits
(ASIC’s) found itself spending ten percent of its anmual expense
budget on utilities (excluding telecomminications costs). There was
a consensus among the division’s senior management that this was far
too high and that opportunities existed for significant cost

reductions.

The operation of the facility had been recently turned over to the
division general manager. This occurred as part of a corporate
effort to remove as many staff functicns as peszible from the
centralized corporate staff and place them in those divisions who

required the service.

The division general manager tock advantage of the decentralization
to select a management team for the building operations group which
would, in addition to other key goals, successfully reduce utility
costs. A key point to make here is that not only were these managers
hired with their project management skills being an important
selection criterion, but the general manager strongly supported the
utility cost reduction effort from the beginning (in fact he was the

initiator) .
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Once the new management team was in place they set about defining the
project’s goals and schedule. All of the pecple in the building
operations department were asked to volunteer their ideas for
reducing utility expenses. These ideas were compiled into a single
list. The engineers in the department estimated the cost to
implement each option and its anmual savings. A consulting engineer
was contracted by the engineering manager to lock for further
opportunities and confirm the results of the studies which had been

done.

The consultant brought some expertise regarding modeling of energy
consunption which was not available within the department. This
expertise turned out to be crucial to the project’s success. Through
the use of this medeling the consultant was able to more accurately

estimate the savinos that would result from various strategies.

When the consultant concluded his work he presented it to all of the
maintenance technicians and engineers. He was able to show very
clearly why he recommended prioritizing the options the way he did.
A1l perscnnel who witnessed the presentaticn came away with a clear

understanding of what was to be done.

By the end of the next day the maintenance technicians had campleted
over half of the work on the first priority item. This level of
motivation was a result of the consultant’s ability to commnicate
effectively how energy was being wasted and how simple is was to
change the situation. By the end of the next week ninety five
percent of the work on the first item was complete and the cost
reduction was well underway. This one item has netted an ongoing

operating cost reduction of over one millicn dollars per year!
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How was such a dramatic and quick result possible? Several factors
played an important part:

1. Turning the building over to the division provided a sense of
ownership and control of destiny to the general manager and the
menbers of the building operations department.

2. Menbers of the department were openly encouraged to participate
in the idea generation, analysis and decision making portions of
the project. Data was available to all department members as it
was compiled.

3. The previous managers of the facility had not been motivated to
maintain it very well. This is often the case with pecple who
belong to a large corporate bureaucracy. As a result extreme
energy waste was ocourring in the heating, ventilating and air
conditioning (HVAC) system.

4. The consultant’s ability to camminicate clearly to everyone in
the department how much energy the HVAC system was wasting and
why gave these pecple a "cause".

The degree of the reduction was quickly apparent to every budget
center manager in the building. Their monthly expenses suddenly were
significantly lower. The utility cost reduction project manager made
sure through presentations and cash awards that everyone in the
division knew the magnitude of the savings and who the technicians

and engineers were who worked on the project.

As a result of choosing an inexpensive project which showed quick and
dramatic results, a degree of credibility was achieved with the
division’s senior management. This allowed the building operations
department to continue to work on the next highest priority items

with full management financial backing as necessary.
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The project has continmued over a three and a half year period of time

and is still underway.

The initial project action required no capital investment and minimal
cost. Subseguent activity has required some capital investment. As
a result of the initial success, the building operaticns department
has been able to plan for some capital investment each fiscal year
for utility cost reduction projects. Plamming these projects in
concert with the fiscal year financial planning process has assured

that funds have been available as needed.

Tax credits have been sought, as part of the State of Oregon’s
incentive for this kind of work, to offset the cost of each project

as appropriate.

Funds have been set aside each year for continued training of
personnel in the area of energy management as a result of the

SUCCess.

Each month utility costs are tabulated and posted in the building
cafeteria to keep pecple aware of the project’s continued progress

and success.

Anrmual utility costs to the division have been reduced by forty
percent. Tt is expected that within the next two years the fifty
percent mark will be reached. Each of the actions taken so far have

yielded a return on investment in excess of cne hundred percent.
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Needless to say this has had a dramatic effect on the division’s

profitability. Because the largest utility costs have tended to be

independent of production operations, the cost reductions have

reduced the fixed costs of doing business. This of course directly

shrinks the break even point for the business and makes the operation

much more attractive to the corporation.

In sumary, the key points which assured management success were:

Project team members who felt ownership of the problem and the
solution;

Strong, early support from senior management;

Employirg the necessary technical expertise to clearly evaluate
and explain the alternatives and teach the principles of energy
management to the entire department;

Choosing an initial project which regiired minimal investment but
showed quick and easily measured results;

Publicity for the success and rewards for the team members to
further encourage them;

Credibility for the program from the quick results and engoing
utility cost measurement;

Ongoing project activity and success through careful selection of

activities.
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Figure A.7
RIM: Semiconductor Manufacturer
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Figure A.8
RIM: Semiconductor Manufacturer
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Figure A.9
RIM: Semiconductor Manufacturer
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MANAGEMENT CASE STUDY # 4
TYPE OQF FACILITY: SCHOOL DISTRICT

LOCATION: WASHINGTON STATE

DESCRIPTION AND BACEKGROUNMD

This case study describes the energy management program that a
School District started in 1982. In 1982, the School District
maintenance budget was cut by 30 percent. Included in the
maintenance budget were the School District’s utility costs. It
was decided that instead of cutting maintenance personnel, the
utility costs needed to be reduced by 35 percent. The
Maintenance Manager met with the School Board and presented his
plan to reduce the utility costs by 5225,000 with 352,000
capital. The School Board unanimously decided to adopt the plan
and to draft an energy policy. With the support of the School
Board, the Maintenance Manager met with his staff and presented
the plan, and the alternative of cutting personnel. The staff
responded enthusiastically and volunteered ideas to cut costs.
The individuals who volunteered the idea were labeled "idea
champions", and they were responsible for developing the idea
into a workable plan. The crews worked after hours to implement
the plan and took pride in their progress. Every month, they
all got together to graph each school’s energy costs. In the
first year, the school saved $250,000 by cutting the energy

consumption by 37 percent.

When the Maintenance manager went back in front of the School
Board, he received a standing ovation for his staff’'s
accomplishments, and he also received a directive in the form of

an energy policy. The energy policy stated that "...energy



usage shall be accounted for and minimized without compromising
the comfort of the students.” It was decided that annual plans
be presented to the School Board itemizing capital expenditures
and paybacks for approval. It also became a tradition that
before the presentation of the annual enerqgy plan, the energy

savings for the past year were summarized.

During the second year, the Maintenance Manager contacted the
Washington State Energy Office (WSEO) to request assistance and
to try to get an idea of what other school districts were doing.
WSEOQ assisted by suggesting the school district participate in
the Institutional Building Program (IBP) and Institutional
Conservation Program (ICP), and also provided the names of
contact people in other school districts and promised a copy of
the WSEO energy accounting program as soon as it was finished.
Bonneville Power Administration (BPA) started the Institutional
Building Program to aide institutions in conserving electricity.
The program provides a free walk through audit to access
potential for conserving electricity, followed by a full energy
aundit and finally, funding for eligible measures. The
Institutional Conservation Program (ICP) was developed by the
United States Department of Energy and is similar to the IBP

program except that it looks at total energy usage rather than

HSE Bfectricity. All of the schools participated in one of
these programs to some degree. The audits allowed each school
to be compared, and energy conservation measures to be
quantified.

The Maintenance Manager contacted the other school districts,
and they compared strategies and energy use indexes (a measure

of energy use per square Ioot). A lot of good information was



exchanged, and the manager set a 5 year plan to cut the energy
consumption by another 12 percent. The first 37 percent was

relatively easy, but the next 12 would take more capital and

effort.
puring the next five years, many innovative plans were
implemented. First, he started a system for recognizing the

“idea champions”, where they were awarded certificates for thelr
efforts at an annual dinner. Each school‘’s principal was

involved by allowing one percent of the energy savings to be

added to the school’s budget. The students were involved by
having contests to identify ways to save energy. The teachers
developed an enerqgy curriculum. A training budget was
established for all personnel. Finally, the WSEC energy

accounting program was used to report each school's progress and
to help identify areas that needed work. These monthly reports
were sent to each school and graded each school on owverall
energy consumption as well as on improvement. Resulting from
these reports, the Maintenance Manager received calls from
principals who asked, “"what can we do to improve our energy
consumption", and "how can we minimize the effect of increased
after hours usage?". These questions prompted individual
consultation to maintain the awareness and excitement.
Communication was also handled on an individual basis. The
Maintenance Manager said that he would "...talk to the person
until they understood, or didn’t resist anymore.” He attributes
the success of the program to the support of the School Board,
and to the open lines of communication. The School District

suceeded in saving the projected 12 percent; a total of 50

percent in six years due to the team spirit and support and



commitment of the School Board,



Section: BUSINESS MANAGEMENT

Policy Title: Enerqgy Management

The Board of Nirector the llIl: School District recog
the need for a comprehensive e ﬂu manaqgement program and
committed to the develop maintenance of programs that
sepport the conservation of r and natural resources.

ni
i

s

An effective energy management program regulres a strong
cemmitment from all school district employees., Staff support is
important to the success of an energy management system.

The district's energy management program is expected to achieve
the following goals:

To enhance awares of energv conservation methods;
To encourage the e cient use of energy;

To institute effective BRergy management; and

CEY

To maintain energy usage and energy costs at a reasonable
level.

TSR Yo S L e LR

It is recognized that each district Facility varies somewhat as
to its users and programs and that energy saving methods
appropriate to one facility may not be appropriate to others.
Therefore, the cnergy management program of the district is to
be implemented with consideration for the unique conditions of

each facility.

September 9, 1987
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Figure A.10
Responsibility Interface Matrix

Management Work Fackages

Set . Select . Build .Inplement.Measure
Goals. Project . Project .Project .Results

End User

Off-site: Management . PW . RA NI i R,A& . RA
Ergineering .IR. I,R . BW,o0O . I,RA . P,W0
Purchasing = : 2 N & N g I

On~site: Management y N o N . N . N . N
Engineering . B . H N N N
Purchasing « WA .

Goverrment . . I,a ‘ H " R,A . R,A

Utility ¢ : 2 : N -

Consultants

Project Management = ; R . N 5 R,A

Enginesring Staff i . Pwo N E I

Construction Group i . - . PWO

Vendors

Sales Representatives . z I E N - W

Technical Specialists . : 4 > :

Service Organization A s . & H

Contractors

P - Primary Responsibility A - 2pproval Authority

R - Review Responsibility N - Motification Required

0 - Cutput of Work Package Required I - Inputs to Work Package

W - Work Done Here

A — 24



Figure A.11
Fesponsibility Interface Matrix
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Figure A.12
Responsibility Interface Matrix
Technical Work Packages
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KEY CONTACT INTERVIEW

This interview is part of a project for EAS 541 in P3U's
Engineering Management Program. The project’s goal is to
develop guidelines for a successful energy management
program. It will take approximately 10 minutes of your time.

NAME POSITION

FIRM PHONE #

l.Please describe your energy management program.

Z2.When and how was the program started?

3.What were some of the barriers that were encountered in
starting the program?

4.Does your company have an Enerqgy Policy? What is
it and when was it stated.

5.When the program started, how was communication handled?

3.a) Was it adequate?

5.b) Who is typically informed of changes due to the Energy
Program?

6.Did you utilize any outside assistance toc identify the
measures? State/Fed Program Utilities
Consultant Vendor Info Seminar Other

6.a) Did you find them helpful?

7.How do you prioritize the energy measures?




8.Are there ways to implement the low cost energy measures
without having to get your budget approved? Are these
easler to implement?

9.Was it hard to get approval on your first energy budget?_

9.a) Did this process improve on subseguent projects?

10.When do you suggest that a person start the approval
process on the more expensive measures?

11.What kind of approval process is necessary for capital
expenditures?

12 .Have you received any outside funding or financial
assistance? State/Fed Programs _ Utilities
Other How hard was it to get the §?

12.a) Would you recommend this process to others?

13.How do you stay current with new technologies?

14 .Do you have a budget for training maintenance personnel
about energy saving techniques?

15.00 you have an energy accounting program where you verify
savings?

16.Has your program been successful? What have been the
most important factors in your success?

17.1s there anything that you would change?
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Appendix C Energy audit Procedure

As described earlier, energy audits are normally separated into three
distinctive levels. Each level of energy audit and the on-site
energy survey is discussed in some detail below. It is recommended
that the reader consult some of the resources mentioned in the
Appendix and obtain information from as many sources as possible

before conducting an energy audit.

Ievel I

This level of energy audit records information on energy use
pattemns, design characteristics, egquipment, operational conditions
of the business, and establishes the energy usage indices as
described in section 4.1 of this report. This level of an energy

audit may not require an cn-site energy survey or ~utside assistance.

Ievel 11

This lewvel of energy audit identifies and estimates energy and energy
cost savings from little or no cost investments. It deals primarily
with operational and maintenance Energy Conservation Opportunities
(BECO’s). This audit requires a more on site-specific review of

facilities. It contains all the aspects of a level I audit.

Level IT

This is a detailed on-site energy audit that identifies and
cquantifies the cost effectiveness of operational and maintenance as
well as those ECD's which require a capital investment. A Level III

energy audit requires a detailed energy analysis of each energy



system. It may recquire the use of special diagnostic equipment such
as flow measuring devices. It normally requires the use of
specialized people who are qualified at erergy audits. Energy audit
specialists generally consist of mechanical, electrical, illumination

ernginesrs as well as architects.

Conduct i walk= audit.

A thorough systems approach to the building, eguipment, operational
conditions and human factors are needed. It is important to become
familiar with the operating and maintenance procedures as well as

the personnel. The site survey should an include investication of

the following:

The Building Ervelcope

The building ervelope consists of the roof, walls, floor, doors,
louvers and grilles. These factors have a significant impact on the
buildings total energy usage. Heat gain or heat loss from the direct
conduction of heat through the buildings surfaces accounts for major
portion of the ensrgy consumption. Consequently, a thorough
analysis of  existing conditions, ©possible improvements and
cost/benefit ratios should be made

Characteristics of the envelope that require identification are
(e-g.,built-up roof, masonry walls, double hung windows), number and
size, materials of construction. and "U" values. Because heat gain
and loss are functions of the building orientation, wall, doors and

windows on each side of the building should be listed separately.



ti Ventilat itioni HVAC
HVAC systems represent a large portions of the total energy usage.
See the Appendix B.3 for gquantitative requirements. There are all
types of HVAC systems found in industry, some very simple systems
like a unit heater or single package air conditioner to very complex
variable air volume (VAV) systems. Appendix B.1 shows a list of some
of the many different types of systems. It is recommended the reader
consult the ASHRAE handbooks for more information. The principal

controllable variables that contribute to HVAC energy use are:

Efficiency of the HVAC system;

The condition of the equipment and the controls;

The guality of maintenance;

The length of time equipment is operated;

The enviroment the equipment is to maintain.

Lighting

Lighting systems also represent a sizable load. There are a mumber
different types of lighting systems on the market, each having their
own efficiency, 1illumination characteristics, and maintenance
advantages or disadvantages. See the Appendix for the estimated
loads of lighting systems on various building types. Also it is
recommended to consult the Institute of Illumination Enginesrs (IIE)
handbooks and publications for system types, efficiency and
maintainability. During the site survey, each type and style of lamp

should be recorded as well as the envirorment.
Eim3



Domestic Hot Water

Domestic Hot Water (DHW) energy systems generally exist in a building
as well. The DHW energy system generally is not a major consumer, but
it can be in some building cperations like restaurants. The site

survey should record the following information:

Efficiency and type of water heating system;

Munber of users;

Nunmber of showers,if any;

Thermostat set points on all water heaters;

Cordition of insulation on water haters and hot water lines.

Electric Motors

Electric motors can also be a significant energy user. Electric

motors may be involved in industrial processes, refrigeration

equipment, pumps, fans, etc. When conducting the walk through energy

audit it is important to collect:

The size, type and function of the motor:

Operating hours;

Ermvvironment in which it installed;

The efficiency:



Miscellansous Fguipment

There all numerous types of miscellaneous equipment used in
commercial and industrial environments. Some of this equipment may
be used for ococking, comuters, office machines, and so on. Each
piece of equipment must be analyzed along with it operating
conditions.

In conclusion, there are all kinds of equipment which must be
analyzed. There a numercous books, workbocks, papers and publications
which are available and should be obtained from the particular

business of interest.
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Many resources are available for assisting in the evaluation of
opportunities, as well as financing or funding them. From
trade literature to vendor information, from federally funded
energy studies which not only identify the opportunities, but
also prioritizes them, to societies of energy managers, finding
the right resource is not always easy. For this reason, we have
compiled a list and some literature of some of the available

resources. The resources with an asterisk (*) indicate that
some additional literature follows. Many of the resources are
specifiec to Oregon, but similar programs can be found in most

states. Finally, two lists have been copied with the intention

of providing resources which are available nation-wide.

FINANCING AND TECHNICAL ASSISTANCE

1. The United States Department of Energy has an Institutional

L
Conservation Program (ICP), which is currently in its eleventh

cycle. This program is only for public institutions, such as
schools and hospitals. It pays for a walk-through energy audit
to assess the potential for saving energy, an energy study, and
half of the cost of eligible measures. The funding cycles are
very rigid, and the amount of paperwork makes this option
rather

cumbersome. However since its start in 1979, this program has
assisted in over 700 energy audits, 500 energy studies and
funded 380 projects. It is estimated that ICP clients have cut
their annual energy costs by almost $20 million.

r
2. The State of Oregon allows business tax credits for capital

investments which save energy or produce energy. The 35



percent credit includes the costs for design, materials and
labor. The 35 percent is prorated over five years: tei percent
the first two years, and five percent the remaining 3 years.
The c¢redit must be applied for bhefore the equipment is
purchased or installed. A copy of an application form is

included in this Appendix.

3. Bonneville Power Administration (BPA} started a design
assistance program for new bulldings called "Energy Smart Design”
in 1988. In this program, BPA will pay for computer modeling
of energy saving design features. Up to 52,500 will be allowed
in this program. Call your electric utility or Jim Kehoe of

Oregon Department of Enerqy at 1-800-221-8035.

4. The Oregon Department of Energy offers loans for energy
projects. The loans pay for the energy components of new
construction or remodeling projects. Design costs related to
the energy aspects of a project can alsoc be covered. The program
offers low-interest, long-term, fixed-rate financing. These
factors often allow energy project savings to exceed the loan

payments. Call Dave Neitling toll free at 1-800-221-8035.

L The Oregon Department of Energy offers technical
assistance to Oregon cities, counties, and special districts
free of charge. The service incledes energy audits, project and
eguipment evaluations, staff training, access to printed
information, and help in starting energy management programs.

Call Mike Byers toll free at 1-800-221-8035.



6. The Oregon State Extension Office is a clearing house for
energy information. They also offer lunch forums and seminars

on energy related topilies. Call Gus Baker at 1-323-8750.

F.2% The Washington State Energy Office offers Public Schools

loans, grants, technical assistance, energy management training

%

and an in-house developed energy accounting program.

SOCIETIES
l. Association of Energy Managers (AEM)

2. Association of Energy Engineers (AEE)

o Rmer@cgn ~ Soclety of Heating, Refrigeration & Air
Conditioning Engineers { ASHRAE ) Energy Management
Division

4. Washington Association for Energy Efficient Schools

TRADE JOURNALS

1. Energy Users News

2. Heating, Piping and Air Conditioning
3. Plant Engineering

4. ) gme?ican Society of Heating, Refrigeration & Air
Conditioning Engineers Journal

5. Food Processing Journal

6. Chemical Engineering

7. Control Engineering

8. Pulp & Paper

9. Water & Wastes Digest

10. wWater Engineering & Management

o EPRT Journal



DEPARTMENTOF ENERGY

OREGON DEPARTMENT OF ENERGY PROGRAMS
TO HELP THE CLIENTS OF ARCHITECTS AND ENGINEERS

Oregon architects and engineers can help their clients pay for energy
projects with the programs of the Oregon Department of Energy (ODOE). ODOE
offers lpans, tax credits, and technical help. Customer service and simple
forms are aspects of all 0DOE programs.

Energy Design Asssitance

00CE and the Bonneville Power Administration (BPA) can help building
designers with a2 free, no-strings-attached technical assistance service. The
service will use advanced energy analysis tools. And, it will help building
designers save energy and lowsr operating costs. Often these savings come
with ne increase in building costs. The service is open to all new commercial
buildings in the state. It is offered on a first come, first served basis.
The project is funded through June 1988,

Call BPA's Jim Kehoe to learn more: (503) 230-5751.

Business Energy Tax Credits and Technical Assistance

ODOE offers businesses a tax credit for energy saving or producing
projects. The credit offsets 35 percent of design, equipment, and
installation costs. It is applied for after the project is designed, but
before equipment is bought and installed.

ODDE's energy experts will help you evaluate proposed projects.

Call Curt Nichols toll-free at 1-800-221-8035. Curt's direct line in
Salem is 378-54981.

Small Scale Energy Loan Program (SELP)

SELP offers loans for energy projects. Businesses, homeowners, and public
agencies can all get SELP loans. The loans pay for the energy components of
new construction or remodeling projects. Design costs related to the energy
aspects of a project can also be covered. The program offers low-interest,
long-term, fixed-rate financing. These factors often allow energy project
savings to exceed loan payments.

Call Dave Neitling toll-free at 1-800-221-8035. Dave's direct line in
Salem is 373-1032,

lechnical Assistance Program

ODOE offers technical assistance to Oregon cities, counties, and special
districts free of charge. The service includes energy audits, project and
equipment evaluations, staff training, access to printed information, and help
in starting energy management programs.

Call Mike Byers toll-free at 1-B00-221-B035. Mike's direct line in Salem
is 378-2856.

B25MARION ST. NE, SALEM, OREGON 97310 PHONE 378-4040 TOLL FREE 1-800-221-8035




OREGON BUSINESS
ENERGY TAX CREDIT

APPLICATION FOR
PRELIMINARY CERTIFICATION

WIND, BIOMASS, AND
GEOTHERMAL

Oregon Department of Energy
625 Marion Street NE

= ——

378-4040 or Toll Free 1-800-221-8035




Qregeon Business Energy Tax Cred’
Application for Preliminary Certificatian

Oregon busimesses that fnstall projects te save or produce enmergy can get a stats Lax
credit. Recycling proajects, and resgarch, develeosment and demgsnttrabicn praiec

qualify. The tax credit eguals 215 percent of the 2ligible projsct costs.

ks also

You must be an Oregon taxpayer to claim a credit. You must own gr be the ceniract buver of
the project. The eguipment must be used by you or lezsed to anglher person or business in
Oregon. Work on Lhe project must begin by December 31, 1930 and end by December 31, 1993
Projects that save ensrgy must have a timple payback of more than one year.

Here is how Lo apply for and claim the tax credit.
BEFORE you start your project:

1. Fi1l gut the attached 2pplication for preliminary certification. "Send $t, with the
application fees, to the Oregon Department of Energy (CUO0E) before vyou buy the
equipment or instal) the project.

r The applicatioen fees are bassd on your eligible prejsct cost. There 15 a processing
and a filing fes.

The processing fes 15 0.3 percent of your eligible project CUSL.‘ If ODOE denies
your gpplicatien, we will return this fee to you.

The filing fee 15 nonrefundable, This fee 1s %25 if your eligible project cost is
55,000 or less. If it 1s more than 35,000 the fiting fee s §50.

3. 0D0E will review your application. The review takes about three weeks. If your
project is approved, O0O0E will issue a preliminary certificate. This states how
muech of the project cost gquelifies for the tax credit. You may start your project
after you get preliminary ceriification from QOODE.

AFTER you complete your praject:

1. Apply te 0ODOE for fimal certification. If the project cost 1s $10,.000 or more, you
mest send a letter from a certified public accountant that verifies the project
cost. If your project cost is Yess than $10,000, send cepies of Lhe invoices,
cancelled checks or receipts that show proof of payment.

£ 000E will review your final applicatien. If it is approved, OO0OE w131 i1ssue a fimal

1 certificate. In nc event can ODODE approve more than 10 percent above the amount
shown on the preViminary certificate.

Had

The tax credift is takem over five ysars. Yoo must claim it starttng either the year
the project 1s finished or the year DOQE issues 2 final certificate. You must
include a copy of the Final certificate with your tax return each year, Unused
credits may be carried forward for up to thres years.

Questions? Call OODDE toll-free at 1-800-221-3035. In Salem, call 37&-4040.



QREGON BUSINESS ENERGY TAX CREDIT
Application for Preliminary Certification

Wind, Biomass, and CGeothermal Projects

Use this form to apply for preliminary tax credit certification for a
wind, biomass, or geothermal energy project. You must send this form to
the Oregon Department of Energy (OQDOE} before you buy the eguipment or
install the oroject. '

Geothermal projects must have an installed capacity of one megawatt or
less ta get the tax credit.

You must enclose the required fees with this application.

ODOE is required by law to disclose information in this application to
the public on request. Proprietary information may be exempt from
disclosure. Mark on each page any information that you want kept

confidential. The Director of ODOE will make any decisions on public
disclosure of information in this application.

IMPORTANT: [T you do not answer all questions that apply to your project,

we will return your application.

T. MName of Business or Personi(s) who will Receive the Tax Credit

Name Phone

2. Mailing Address

{Street or P.O. Box}

(City) (State’ (2ip)



8.

PROJECT DESCRIPTION

5 e

b

Sketch the project layout. Label major eguipment, such as
pumps, generators, and boilers. Use arrows to show directions
of energy flow. Include flow rates in units such as gallons per
minute, cubic feet per minute, or pounds per hour,

List model number and manufacturer of the major pieces of
equipment. List the size or rating of eqguipment.

for a wind project with turbines of 100 kW or less, attach a
test report for each type of turbine.



RESCURCE SUPPLY

Which resource will the project use?

/I Wind /1 Geothermal I T Biomass
Attach data to show the resource can be used for the life o the
project. Here is what must be included.

a. For a wind energy project: The average monthly wind speed for
12 months. Measure wind speed at the hub height of a horizontal
axis wind machine, or at the equator of a vertical axis wind
machine; or, measure wind speed at two heights, one at least
10 meters above ground.

k. For a geothermal energy project (except & hzat pump systemd: A
plot of well head temperature versus time at the design Tlow
rate at steady state temperature. A heat pump shall have a

ceefficient of performance (COP) rating of 3 or greater Tor the
given resource's inlet temperature.

c. For a biomass energy project: Data that show the resource is
available in an amount that meets the project's fuel needs.
What are the Fuel's characteristics?

. LICENSES AND PERMITS

List all federal, state, and local licenses and permits the project
must have. Describe the status of your applicaticon for each one.
Attach copies of those you have obtained.



2.

13

PROJECT GOALS

Questions 13, 14, 15 and 16 may not all apply to your project. To
find out which of them you may omit, check the boxes below.

What will your project do?

a. [/ 1 Save energy on-site. (If yes, skip Questions 15 and 16.)

b. { f Produce electricity. If yes, what will you do with the
electricity?

£ 0 Sell it to a utility only. (If yes, skip Questions 13 and
4.3
LT Use it on-site only. (If yes, skip Question 16.)
L7 Use it on-site AND sell it to a utility. (If yes, answer
all gquestions.)
ENERGY USE

Calculate the energy use for the past 12 months for the building or
process the project will serve. Examples of process uses are
boilers, industrial processes, and commercial laundry units.

Write the energy use below. You must show how you arrived at your
answer. Aftach copies of utility bills for the past 12 months if the
building or process user is on a meter.

a. Calculate energy use here.



d. Show how you calculated the net energy savings.

15. ELECTRICITY PRODUCTION

a. Estimate the net amount of energy the project will produce sach
month during the FIRST FULL YEAR it runs. MNet means what is
left after subtracting losses and the energy needed to run the
project. You must show how these amounts were Fa1cuiated,

January kb
February kHh
March Krh
April kHh
May kHh
June kWh
July kHh
August kih
September kh
October kkh
November kkh
December kkh

First Year Total kKb




€. List expected power saless revenues for genmeration sold to the
utility.

Annual ¢/kuh Sales
Year kih b Rate = Revenue

I

Bt P

L

wh 0o =~ O

10
11
12
13
14
15
16
17
18
15
20

RRRRRRRRRRARRARRRN
SRARRARRARARRERRRA

Energy Revenue = $
S Energy Revenue = _  wears (above) = ___ average
Yearly revenue.
If applicable, what is the project's estimated sale of capacity?
kW X $/kM-yr = $__ annual capacity payment.
Add the revenues from the electric energy and capacity.
5 ave. yearly revenue + § annual capacity = %

TOTAL



You must send the total fee with your application. Maks checks payable
to the Orzgon Department of Energy.

Read the statement below. IT you agree to all of the points, sign and
date it.

I understand that ODOE approval and certification of my project is for
tax credit purpeses only. ODOE does not guarantee or in any way assure
the performance of any eguipment, the quality of any system, or the
reliability of any dealer.

The answers I hawe given in this application are correct. The project
will comply with all local, state, and federal requirements. I will get
all needed permits. I will permit ODOE to inspect the project to make
sure it gualifies Tor the tax credit.

I understand that if I give false information about the project, or if I

refuse to permit ODOE to inspect the project, I will not get the tax
credit.

BEFORE YOU SIGN -- Have you:

! [/ answered every guestion that applies to your project?

{ / made a check for the fee amount payable to the Oregon Department of
Energy?

If your application is not complete, we will send it back to you.

Signature of Tax Credit Applicant Title Date

GM:if
2569)(d1,F6)
02/25/86



I‘If]ping school administrators achieve energy excellence in their facilities is serious business at the Energy
Office, Our nine year track record of working with schools throughout Washington has improved the energy
efficiency in 150 school districts--some by as much as 30 percent. To gain even higher marks, we're forming
partnerships with other districts to help them reduce energy costs. Money for these services is from the federal
Power Washington oil overcharge funds. Here is what we offer:

L.oans - One of W3EOQ's newest services, school districts can now borrow up to $200.000 to inance projects with paybacks up (o
years. There is a ope-time five percent administraton fes, ‘1:- l *1.511 yment tfm’.: are five years or less Il'-‘:'J'\ Marcotte, transpo
supervisor of :h-= Enumclaw School District, states that © rog! r'nur-{ 5'r-' have five years 1o pa;

loan and then v is avatlable to other disirices o wse .f. 5 4 r free.”

Grants - Up to $2,500 is available to each district for energy saving projects. One panticipant, Wahkiakum School District, installed
energy efficient lighting in their gym. Superintendent John Thomas best summed it up by stating: “Each time we turn o the lghts, we
have 8,000 watrs of energy savings!”

Technical Assistance - WSEQ engineers are available to analyze and propose energy efficiency improvements. This analvsis enables
managers to make the best decisions. This technical assistance is available on a limited basis with prionty given to smaller districts
with no previous engineering analysis. Rich Camer, Superintendent of the Carbonado School District, stated, "Energy Office
engineering assistance hag allowed us to make informed decisions,”

ENACT - This free energy accounting sofrware racks up to five years of energy use and cost information for 50 depariments
facilides, 500 wility meters, and provides weather comactions for 15 weather stations located throughout the state. Kent Manin,
business mannger at Port Angeles School District. rates this award-winning package as “an excellent piece of software.” According 10
Martin, "ENACT has given us the capability of identifiving what areas need to be investigated and where there are opportuniries |
save energy and money. It has also been extremely usefid for collecting and interpreting that information for ather manggers,”

(&

Energy Management Training - Our objective is to improve energy management practices and help schools achieve significant
energy and cost savings ihmubh the training of school personnel. “Training in energy management is ree ognized g5 a significant need
It assures the success of amy energy efficiency improvements.” - Greg Lee, € I'H"Ib'l.l].t'l_. t. School Facilities Section, SPL

For more information on these and other energy saving opporunities, contact

TN wsEo e

Schools Energy Program
809 Leglon Way 5.E., FA-11
Olympia, WA 985041211

(206} 58 65000 or SCAN 321-5000




STATE ENERGY
W OFFICE

ENACT Is Available FREE To Public Schools

ENACT, the award winning energy accounting software program, is available FREE to qualified
public schools K-12 now. The fifteen schools that participated in using ENACT rate this product
as superior to other products they have used.

Kent Martin, Assistant Superintendent of Business at Port Angeles, states, "ENACT has given us
the capacity of identifying what areas need to be investigated and where there are opportunities
to save energy and money. It has also been extremely useful for simply collecting information.

The ways to communicate that information (reports and graphs) are super...an excellent piece of
sofrware."
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What Will ENACT Do For You?

ENACT is a key component to any Energy Management Program. It allows you to track energy
consumption, costs and allows you to comunicate your results with administrators and other
decision makers.. ENACT is the repornt card you need to belp grade the success of your
conservation measures or operation and maintenance routines, and control costs!

ENACT can monitor up to 350 facilities and 500 meters;

ENACT can keep account of your fleet fuel usage;

ENACT weather corrects data for buildings.

ENACT calculates the Energy Utlization Index in Btus per sq. ft/yr, or by
students/month or any other "user-defined” units and calculates the performance index;
cost avoided per month for up to five years.

ENACT provides performance feedback with a variety of graphics and reports.

0 ENACT allows each manager to have the needed information to monitor performance
and control costs.

o Q00

o]
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ENERGARD CORPQORATION

snergy management and diagnoatic serrices
F.O. Hox 4741, Beilevue, WA 95009 (204) 8E1-2451 Jas th.

ENERGY SERVICES AGREEMENT

SJ0 Consulting Engineers ST (Same)

50LD TO
1500 SW 12th St. Re: {client name)

Fortland, OR 97201

CONTACT Mira Vowles Title Mech. Engr. Phone.  EE03) 226-30921
Ueility Bill copies will be sent by X Phone X

Send reparts ta:r _ ¥

*E.‘\TERGY ACCOUNTING, Maonthly monitoring of energy use and costs information from utility bills.

Attach lisc of buildings. Include Building Information Survey(s) for each building if appropriate.

MONTHLY REPORTS for 1 buildings 03 D0. per manth per building,

Annual parbuilding 3 724, , total annual 3 7120.

Less 1055 discount for prepayment §

Subtotal 3

First yesr only, add:  INITIALIZATIONS far 1 buildings @3 290.  perbuilding 3_ 290,

Total 3

Terma: Monthly Reportiog billed monthly, net 20, 10% discount for annuzl payment in advance.
Imitinlization to be paid with aubmittal of initial data.

Indicate number of Report copies required by Level: . B 2} 3} 4)

*EFERG"I' ENGINEERING [CONSULTING.

TECHNICAL ASSISTANCE {hra}{days] Q % per (hel(day). Total
Terma: Billed monthly, net 30, Travel sutside Seattle area and materials are fct covered by this Apgresment.

L S g . o - < . o
ENERCY TRACKING. Regular monitoring of ENERNET Satellite data {min. one acceas per wveek per Satellitel,

TRACKING for Satellites, access time(s) per week, © % per month per Satellite,

Annual per Satellite § , tetal annual 3

Leas 10% discount for prepayment 3

Tatal ¥

Terma: Billed monthly, net 30, 10% discount for annual payment in advanca.

Effective {datz) the undersigned requests the indicated Energard energy services and authorizes

Energard hereby to correspond directly with utility companies regarding Custemer’s propristary account infermation.

For Energard: For Custamer: g Dace
Vivian T. Balasciec. Corporate S1s. Mgr. C03.C.0T .88




ENERGY ACCOUNTING
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QUIKREF GUIDE TO ENERGARD ENERGY ACCOQUNTING REPORTS

THE INDIVIDUAL FACILITY REPORT

CURRENT darc. Billing information for all meters was available through this date at
report time.

FREVIQUS date. The lirst of the month preceding the month in which the current
date falls.

BASE YEAR or REFERENCE date. The ending date of the Base Year. Savings are
being calculated by comparing the Current Year {365 days) to the Basc Year.

Scction [L ENERGY USE INDEX. The Index is a one year total of BTU per square
foot dividad by total annual heating and cooling degree days. The Index i calculated
for cach meter. The total of all individual Indexes is the Energy Use Index. The
BASE YEAR INDEX is the Energy Use Index for the date from which savings are be-
ing calculated.

ection 11. SAVINGS/ . A dollar value is calculated for the difference berween
the Base Year Index and the Current Index, based on current annual cost. Knowing
how much any loss is costing ino dollars is helpful in judging how much to spend on

solutions.

Section TI1. ANMNIUUAL FUEL COST. Annual cost of fuel is an unmodified total of the
acrual dollars paid for the energy used in the previous 365 days.

Section IV, RELATIVE BASE LOADS and WEATHER COMPENSATION. All buiid-
ings have a certain base load of energy use that is not sensitive to weather. The
RELATIVE BASE LOAD of each building is calculated based on its minimum periods
of energy use, and the weather modification is adjusted accordingly.

Sectign ¥, ANNUAL FUEL CONSUMPTION. Annual use of fuel is presented in each
fuel’s native units, the fuel units in which the cnergy use is reported on the utility
bills {excepr for Other Fuels, which are presented in Therms). BTU per square {oot is
a value which is additive, and these values for current and previous for each fuel are

shown net, with appropriate totals. The values in this Section represent consumption
without any weather modification,

SAVINGS FOR <PREVIOLUS MONTH> The values shown here are savings/loss for
the specific calendar month indicated.

AVERAGE USE AND COSTS FOR LATEST BILLING PERIOD. Certain daily valuess
have proved useful. AY DAILY USE in fuel units and AV DAILY FUEL COST are
computed based on the consumption and cost from the most recent utility bill

CURRENT BILLING PERIOD COST per MILLION BTU is invaluable in-
formation for the encrgy manager faced with the responsibility for choosing
between types of equipment which use different fuels.

ELECTRIC DEMAND MONITQRING. DEMAND is not used in the Index computa-
tions, but since it represents a sizable portion of the cost of electricity, DEMAND for
the current and previous billings are shown here for monitoring purposes. A useful

comparison is made to the twelve month average DEMAND so that scasonal system
loads will not be misleading.



APPENDIX

SOURCES OF INFORMATION ON
ENERGY MANAGEMENT
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General Energy

American Planning Association. Communiry Energy
Planning. Washingros, 1979,
Papers presenied 2t the Ociober 1979 APA confer
ence including the rwo main subject areas of com-
munity cnérpy management sysiems and the envi:
ronmemal impact of synthetic fuels projects, (1]
PP

Applied Reésearch [ntegration. Communisy Energy
Managemens Workshop and Gaming Situation,
Bosioa, 1979, .
A description af the game used a1 the October APA
canvention 1o tedch planncrs abowt the intricacies of
the esteray management process. Mostly discussion
of who are the actors and how do they make crergy
related decitions. A hypothetical large and small
city are described in terms of their encrgy sitwa-
nons. 51 pp.

Applicd Resource Integration, Lid. New Englonds
Ervrgy Future: The Impact on Public Planning
Workshop Proceedings. Bosion, MA, 1979.
Specches at an APA confergnce on the New Eng-
lind region’s specific energy problems, Good read-
ing but no specific data. 44 pp.

Argonne National Laboratary. Community Energy

Plungs and Planning Methodologies: A Preliminary
Bibliergraptiv. Arzonne, 1L, 1979,
An crcellent biblingraphy with bath local energy
management stedies, and mors general manuals on
comprehangive community energy management
planning.

Argonng National Laborstory. Comprehensive Com.

munity Emergy Monsgpemem: Program. Argonne,
IL. 1978,
The program is designed 10 allow local com-
munitics 10 utilizz ihe framework for 3 “methodal-
oy develaped by DOE 10 complete a series of
ections in 2 peocess thar will result in an action plan
w0 meet enerey objactives as defined by the commu-
nity,

Ronnevifle Power Administration, Proposed Frscol
Yeair FORE Precgram: Braft £I5, Ponkind, OR, 1979,
This stutemient covers the poremial impact of the
mujor new Facilitics and maintenance programs
propesed Tor fseal yoae 19EE 210 pp,

Bunnevilly Power Sdmimsiranion, Digeussion Paper

o o Pagific Npahuwest End-Use Energy Congrmp
tteen Dara Baze. Ponland, 1978,
An end-use SReTCY CONSCMDMEN Sna bave is an
vrgamized badz of infomation that describes n
dieval v ey s aplized ot the pednt o1 final
cimsympsen, Tosneper disgusses how this data
bhase Lan asnd eacres planming inoihe Pagilic
Nophwest. 53 pp.

Honngville Power Admumistration. Eaviennmenial
fapuer Sidremens; Boaneville Power Adeiars fi-
tot’s 19T Wheelesale Rete fncrrdse. Portland, OR |
Crctirbar 1970

Bannzville Power Administranion. Time Differ

entited Pricing Analysis, Ponland, OR, 1979
Eaplains Bonneville Power Adminsiration’s study
of time-differentiated pncing as one of several al-
wwmatives which were consilered w prepanng 2
propasal for new wholesale power rates for 197922
PR-

Bonneville Power Admimsiration Power Ourfosd

Muy M50 theough 199081, Ponland, R, 1980

A repon thal forecasty eleciric energy supply and
demand in the Puaecific Morthwest regon from 1950
throagh 1990

Borneville Power Adminisiration. Deaft Exviron.

menral Stmement, Fiscal Year 1979 Proposed Pro-
ezam. Porlind, Seplember 1977

Drafi EIS for proposed construction of fiscal vear
i%79 new [actlity addiions and modifications 1o
BPA's ¢lectric transmission systdim for ldaho, Man-
1ana, Oreson, Washington and Wyoming.

Bonneville Power Administration. Environmenial

Swuement - BPA 1976 Proposed Prozram. Port-
tad. OR 1975,

A presepiarion of BPA's construchion and mainte-

nunce procram peoposed for FY 1976, wal. | Vol
i

Bonneville Power Administiation. The Role of the

Bonneville Power Administeatipn i the Pacific

Norkwest Power Supplv Svsien. Portland, OR.
Summary Report

- BPA power resources, acquisitions. planning

and operaiang,

BPA power trangmistion

. The rale of BPA

. The Alumes environmental stalamari

. The ragionzl electric power supply system

viply.

]
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Caroll and Nathams. Land Use Confignrctions and

the Usilizerion. of Diggributed Evcrgy Techrology
(Deafiy. 1977

An ssue paner 1o determane Teasidility of future
pmcomes in which energy svstems uribzing diser-
buted technolognes orfe emploved 10 meel stale en-
erey demands. Stodes land use.

Ceatral Puzal Sound Evonomical Developmen Dis-

st Eaprey Asiistanee Project fur the Corerad
Puger Soiwnd Redivn = Final Repoel, Pliase ) Sea-
- T

This repor discusses The resulis of an eramination
of e lrved ul energy bse and the patsm of that use
v the monufugrunng seciors of the comral Pees
Soamd re g Jondugied By the Ceniral Puce: Soaad
Eoooumine Bevelaspiment Distngi. 120 pp

L_ii} W Seane  Eaveey 98 Continty Qe

Scanle. 1976

This study fun minal eport) i dsneacd 0 deter-
mine Seattle s elecine encrgy demands aod re-
sources fior the aext I3 vears, theough 1990 3
sirhuries.



Cuty of Seaitle. Energy 1990 Final Reporr. Seale,
1976
A final report on the City of Seatile swdy of a
comprehensive plan of action or goals thar must be

undenaken for the city 10 became enerpy sufficient.
3 \olumes.

Cuy of Tacoma. Comprehensive Communiry Encrgy
Management Program. Tacoma, WA, 1978,
This proposal 1s intended 10 prepare a comprehen:

sive community ¢nergy program for the City of
Tacoma. 68 pp.

Cline. Ann. Ciy Energy Planning in a Small Scale
Communire. Richmond. Indiana, 1979,
This: paper outlines the steps 10 follow in staning
engrgy manzgemen! planning i a smaller commu-
nity. Fairdy clementary. 6 pp.

Commoner, Bamy. The Netional Erergy Plan: A
Critigue. Scientists Instingie, for Public informa-
tion, Washingion, 1977,

A criticism of the President’s national energy plan:
points out defects, effects on consumers vs. indus-

try, effecis on-cconomy and environment, long-1ecm
effects_ 17 pp.

Congressional Quarterly. Energy Policy, Washington,
April 1979,
An-analysis of Presiden: Caner’s energy program.
reorganizaiion of energy agencics. major energy
legislation, backzround on eneryy fssues, |973.78
energy legislation. 249 pp.

Congressional Rescarch Service. Update - Energy.
Washingion, 1979,

Heporns, istue brielS, papers and studies by the
Congressionzl Research Service. 13 pp.

Ekft;in: Power Research Institute. Energy. Economic
Crowth ard Heman Welfare. Palo Alto. CA, 1975,
An ensrgy aconomist examines the relationships
between energy and prosperity and calls for policies
10 achieve energy supply and environmental goals.
X pp.

Environmenial Information Center, Inc. Energr’ 4
Buyer’s Guide ro- Environmental Meeia, New York,
P74,

A directory of books. magazines, films, and infar
martion sources dealing with energy, 57 pp.

Encrgy Research and Developmant Administration
Choosing an Elecirical Energy Futire for the
Pacific Namhwest: An Alievmure Seenaests, Final
Drafr. Washinston, 1977,

Thit repost propoies an “ahemate scenars ™ which
shuws the fessibality of mecting the regwn’s elecri-
b meeds withour comaructing any additwesd nu-
chear or col-fired powoer plants n the neat Xiyean

bovond those already approved ur undet Contrug-
twgn . 177 pn.

Eaviranmental Research Cenier; Washinglon Siate

University. Washingion Stme Energy Office. Wash.

ingten Stare Encrpy Use Profile 19601978 Olvm-
pia, 1979

This repont conlaing base dats and informaton con-
ceming the pricing of various forms of ¢ncrzy. 35
well 1 supply and demand data for all consuming
seciors in Washinglon State. Also documented are
energy flows into, within, and out of the state. Ths
repon is pan of the currently expunding energy
information system at the Washington Stase Energy
Oifice.

Ford Foundation. Energy: The Next Twenn Yewrs.
Ballinger Publishing Co., Cambridge_ Mass.,
1979,

A study which looks into the field of encrzy and

projects what the energy outlook will be in the next
20 years. 628 pp

Encrzvy Research Group, Inc. Mimor, Mirrvr on the

Hzfl. Waliham. MA, 1979,

Sell-percepuions and 1the geopolitics of gnecgy 24
.

Hanman, Richard. Whar Regionc! Councils are Doing

in Energy. National Association of Regional Coun-
cils: Washingion, 1977,

This repon describes energy programs that are
being implemented by regional councils. I7 pp.

Leapue of Women ‘“olers of Washingion. Energy

Sources for Washingron Srate. Olvmpia, WA_ 1976

A basic, easy 10 understand dssessment of eneroy
resources in Washinglon State, 29 pp.

Leving, Amory. “Energy Sirategy. The Road Naot

Taken? Fureipn Affaies, Oct. 1976.

Cine of the standards in the emerpy policy feld.
Presents 1wo hasic options: the “sofi™ path, which
includes conservation and changing values, and the
“hard” path, which ingludes nuclear power and
miznsive use of electricity with highly cenirahzed
comirol. His bias = clearly in soft iechnologies. and
he presents a very strong case. 33 pp.

Mathematical Scences Morthwest. Ind. Everiy Lse

Invenrory, Puger Sound Area. City Leght R&D Proj-
ect 73:J6. Seanls, WA, 1973,

Study of engrgy consumphion in Kine. Kisap.,
Frerce and Snohomish Counties during 1972, resi-
demital and commercial, transponation, indusirial.
Many tables. 33 pp. and appendices

Mechanical Enginecring Depunment of Washinzton

State Universiy. " Symposium an Pregualilicition
of Thermal Power Plant Sues o the Pacitic Xonh-
west ™ For the Power Planning Commuttee of the
Pacific Northwest River Basing Commission
Pullmun, WA, 1979

A seport on the nberent problenss of sitifie laree
thermal power plants, 78 pp

Mubhi. Social Agency. Elvetricite I%:% scanie, W3

A pamphict thit provides balanged informatnsn vn
the crtical elecingal encrpy dedisins Taiing the
Pacific Nunhwest regon. 10 pp

Natanel Elecincal Contracions Assiciatin. Tiva! Ea-

frgy Management. Washingion, 1479



A valuntary, fMlexible program for saving enersy
The Total Energy Management approach is besed
on the premise that each building should be looked
av in terms of s il energy consumpnion rather
than the separate and discrele companenis of the
birilding.

National Research Council. Energy Modeling for aa
Uncenatn Future. 1978,
A‘study 1o assist the American peoplerand povern-
ment in formulating energy palicy. A very wechnical
assesement of all alternmives forenercy n the U5,
with much emphasis on nuclear pawer. 2235 pp.

Monthwest Air Polluiton Awthorty, Eavironmeénsal
Impact Siatement — Proposed Addition of Combus-
tfon Tirbine Uriits 2 and 3 at Whitehoen Generating
Station, Mount Vermon, WA,

Milume | - Deaft EIS
“olume H - Final E1S

Oregon Depanment of Encrgv. Commninine Enmergy
Planming, Salem, OR.
A publizarion 1o assist COMMUONINES N Conservas
tion, encrgy efficiency. and 1o encourage renewable
resources_ 65 pp. ]

Pacifie Menhwes: Regional Commssion. Pecific

Nerthwest Innovation Group = 14 Month Propress
Reporr, VMancouver, Wa, 1979,
A progress repart on the Pacific Monhwesr [nnova-
tion Group work in zothenng end disseminating
information. technological and scieatific innova.
tions 1o assist govermnmental entities m the Pacidfic
Morthwest, 95 pp,

Pacific Nonhwest Regional Commission Nemhwes:
Energy Policy Projecr. Vancouver, WA, 1977,

The siudy describes possible enerey futures of the
Paeifie Norhwest and the likely impao of plausiole
palicy alternatives available 1o the region. § Mols:

I. Executive summary — energy policy analysis

2. Energy conservation policy — social gspecis

3. Enerey demand modeling and forecasiing

4. Encrezy supply and environmenial impacts
[conven.)

5. Energy supply snd environmental impacts
(unconven,)

6. Conlngency planning

1. Institntional consirgims snd opponunines (X)

8. Instiunonal consiramis and pponennizs (B

8. Imegrating policy analysis

Pacilic MNomhwest River Basin: Commsswn o Revies

of Power Planning in the Pacific Seminerst Vag-
comver, WAL 1977,
This repur contiens swnman andeemainn on the
whote Pacelit Sunbwest ebectny pioagr plamning
provess Luad forcessisoexstipg wand planned cis
pacety. ahiemative technulogies, shontall projec-
tions, and envieonmenial considersions ape allcov-
ered nthe repon. It would Be sood o find @ more
current edinon. 112 pp

Pacific Nomhwest River Basins Commission, Power
Plaaning Orpanizarions w ke Pucific Morthwest, .
978
An inventory of power planring drganizations and
the areas they sarve in the Pacific Nonhwest 30 pp.

Pzcific Northwest River Basins Commissin. Review

af Power Planning in the Paciic Nornfwest Calen-
dar Year 1978, Vascouver, Wa, 1979,
[ncludes chapters on new activities, continuing dc-
tivities, load estimuotes for the future. pawer re-
sources existing and feasible research and devel-
opment. Many useful tables. |02 a0

Pacific Morhwest Liihties Cooference Comminiee.

Ecanumercic Model — Eleciric Sales Forecasi. Pon-
land, OR, 1978.
The repor describes the PNUCC economeiric sales
forecast, the ccongmetric model and the input:
values which were used in developing this year's
[grecast, 220 pp.

Puger Saund Council of Govemnements. 4 Propesal for

& Comprehensive Community Enerpy Management
Program, Seanle, 1978,
A propesal for the Snohomish County Subregional
Cauncil 1o ondertake 2 multi-sactor countrywide
comprehensive énerey management program
[CEEMP).

Resnurces for the Fuiure. Enerey, Lid.: An Overview
and {rtergretation of Encrgy in Ainerica’s Future —
the Cholces Before Us. Washingion, 1379,
Advance publication of overview of comprehgnsive
study of technical. economic. institutional, envi-
ronmegnial and health and safery aspects of alrarma
tive energy Tutlures. 63 pp.

Resources for the Future. Anawal Report #1978, Wiash:
inglon, 1978,
A reporon the work of Resowrces far the Fuasure,
whose purpose 11 15 to-advance research and educa-
tion in the development. conservation. and use of
natural respurces and the improvement of the guals
uv of the environment. 103 pp.

Resaurces for the Fuure. Resuwrces fir the Furere
F9e Publicaripas, Washingion, 1979
Alis of allpubbeamons of the RFE Foundaimn, 33
-

Sawver and Bnowles, Erergy e Emplovient. Soat.
the, WA, 197,
The repon dissusses the impacts vn empiovment as
a result ol ingrewmsad snormy prioe and o o possible
cartaitment of taergy Tt alse answers the question
"Can emplovenent and govwih oegur waithour pro-
poRianuE invrenss i eneres ™™ T pp

Seartle: kanp County Munwopad Lesgae. Mumeipal
League Repun, * Regwndl Power Planning. Munic-
ipal Leagoe Conclusions and Retommendutinns,
Seartle WAL 1978
Leasue’s recommendations it Seattle Cire: Council
on rezonal plan for elecemeal engrex plunning and
conseranon 10 pp



Amith, V. Kemry. Regidlating Energy: Indicative Plan-
ning or Creeping Nationalization? Resources for
the Fotyre, Waghingion, 1978,

The economic and social impacts of regulating en-
ergy. 4 pp.

Sorensan, Gary W. Encegy. Gromih and Emplosment.

The Question of Linkages. Secattle, WA,
A study dealing with the relanonship between ea-
ergy andd cmplovment in the Puger Sound regon.
This study s closely felaned 1o the Sudy done by
Sawyer and Knowles

Toledo Melro Area Council ul Govemnments. Cor-

prehengive Communtiny Energy Mancgesent Plan-
ning in @ COG Emvirpnment ol Modeling the Bcre
Deva, 1979,
This paper summarnzes the sieps which the Teleda
COG went through 1o become “insolved™ inenergy
management. Appendices have schematics of mod-
els and dava argarization lechagues. 12 pp.

Urban [nstilute. Trave! Behatior and Energy Con-
sumption for Space Heating and Cooling, Washing-
1on, 1579,

The above topics. are chapiers from a soon (o be
refeased study on “The effects of aliernative pa-
tems of urban development,” 235 pp.

Summaries of discussions which involved evere
imaginable inlerest graup on (he encrey scene, A
goed source of background information on many
energy dsues, 127 pp.

U.S. Executive Qifice. Office of the White House
Press Secretary. Fact Sheey on the President’s Pros
gram. Waghington, 1979
This press release summarnizes the Caner 2nersy
policy proposals from A 10 Z. 28 pp.

Li.5. General Accounting Qffice. Region ar the Cross-
roads = The Pocific Nornhwesr Searches for New
Sources af Electric Energy Washingion_ 1978,
This repon discusses options for the Pacific Narth-
wesl in mecting 83 cleding ensiey needs through the
year 2000 and the BPA's role in mecting these noeds,
135 pp

U.S Depanment of Hoousy and Lirban Develop-
ment. Econumic Evaluation of Total Emeryv. Wash-
inglan, J973
The objective ol this stidy w oo deselop econamic
evaluation guidelines which could be used by whe
privaie and public sedtors o 3 “soreenmg wol” 0
determene the apphoabulily of wial cnerpy srsscms
for residential developments. 280 pp

L.5 Departmen of the Intenr. Fae Sl oof the Boass

eiville Power ddminstration in the Pacific Norh-
wen Poewgr Suppile Svstem (I foine s Participos
i ta the Hvadeg: Fheemal Povge Progream — Sim-
mary Report. Pondand, OR, W77,
Discusses BPA's "Role EIS.” supply forecasung,
alternative endrgy sowrces, rofe of OPA, tables cs-
timating Pagific Nemhaest electnic power réduire-
ments [980.1998, energy politey und policies 54
PP

- L

5. Depanment of Transponation. Tronsperration

Energy Contingency Planning: Local Esperienace,
Washengion, 1979,
This report presents 3 brief summary and excerpled
ponions of six energy contingency plans from
Memphis. Seanle (METRO), Los Angekes, Wiath-
ingron, D.C., Dallas-Forth Worth, and
Minneapolis-50. Paul. 161 pp

University of Kentucky, College of Business and Eco-
nomics. Groweh end Change. Lexinglon, KXY,
1979.

Proceedines of a conference on regional energy
probiems and national ¢nergy policies. 142 pp.

Washingion Public Interest Research Group. Electric

ir¥: Forecasis and Alternglives for the Pacific
Narthwest: A Public Interest Perspective. 1977,
A study of future need for electriciny in the Pacific
Nonhwest, including section on forecasting and
alwmatives, with wmbles. Emphasis on conserva-
tion, Includes bibliography. <0 pp.

Washingron Public Interest Research Group, The Fu-
rwre of the Aluminum Industry in the Pacific North-
west. Seaule, 1978,

University of Washingion and Washingion Siate En-
ergv Office. Olympia, WA, 1977,
Part 1: A Glossary of Institetians
Part 2: A Glossary of Technical Terms

V.S, Congress. Sznate Commiliee on Energy and
Natural Resources. Pacific Northwesr Electric
Power Supgiy and Conservarion Aci: Hearing on 5.
2080, 94th Congress. Ind Session, August 24.25,
1978.

Testimony that was recgived dunng the heanngs of
the Commitiez on Energy and Natural Resources
regarding the Northwest power bill.

U.S. Depanimen of Encrgy. The Marlonal Energy Act.
Washinzipn, 1978
An informztion kit that summanzes the Nanonal
Energy Agt - conservalion, coal conversion, utility
r2ic reform, natural gas and 1ax credits. 25 pp.

LLS. Depaniment af Erergy. Managing the Sovial and
Ecaapemic tmpaces of Energy Development, Wash-
e, 1977
The in-enigaion of strategwes for calculning the
~spcisl costs” of energy development and compen-
saing communities and individuals who bear the
trunt of continued fforts 10 exploir energy re-
soumces in the Unived Stares. 32 pp,

LS. Depastment of Eneres. Boaneville Power Admin.
utration Propesed FY 1980 Program = Fing! Envi
rortenial lmpact Statement, Wishingion, 1979
The final EIS covering BIWs FY 1980 proposcd
precrams, 250 pp.

LS. Depantment of Energy. E1A Publications Diree-
fory. Washingwon, 1979,
The first direswory of publizations published under
the acspicay of the Eneres Information Adminisira-
upn (ELa) In this issue can be found dessriptions of
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PRICRITIZATION METHODS

3.1 Simple Payback Analysis

Energy conservation opportunities which reduce energy costs
without sacrificing product quality are generally acceptable,
but they must compete with other investments. A three year
simple payback is a standard criteria for evaluating
-nvestments, found from surveying over 120 Oregon commercial
facility managers. An energy conservation opporturnity which
pays back in less than three years is usually worth examining

closer, In this way, simple paybacks are used for screening

energy conservation options.

A simple payback can be defined as the amount of time



required for the savings generated by an option to equal the
cost of implementing the option. For example, a payback of two
years indicates that the total dollar savings at the end of two
years is eqgual to the cost of implementing the option. Two
factors are needed for calculating the simple payback: the
initial cost of the option, and the net annual savings. The

simple payback expressed as a formula would be:

Initial Cost

Simple Payback =

Net Annual Savings

The initial cost of the measure can be broken into the

materials cost and the implemetation cost. The materials cost
can be obtained by calling several manufacturer’s
representatives. It should be noted that two costs can be

obtained in this way: the list price and the contracter’'s cost.
The difference between these costs can be as much as 100
percent. Por this reason, it is important that the correct
cost be used. If the work is to be done inhouse, and only a
few of the items will be purchased, the list price must be
used. However, 1if the work will be contracted out, or a
considerable guantity of the items will be purchased, the
contractor’'s cost may be used. When calling & manufacturer’s
representative, it would be & good idea to ask for the names of

people at other companies who have installed this equipment.



These references can provide valuable information. For
example, the initial cost of their project can be used to
estimate the cost of your project, but you should carefully
compare the size and complexity of the two projects, and allow
for inflation if a considerable length of time has elapsed
between them. Any problems that they encountered can be
discussed, and by asking them how they would have done it
differently can provide some valuable input. In addition, you
can ask the name of the contractor that they used, and if they
would wuse them again. This type of information from several

references will help you evaluate your project.

The cost of implementing the energy conservation opportunity
includes the design costs, administration costs, training costs
and the labor to install the equipment. Design costs should be
included when the complexity of the measure mandates that an
engineer develop drawings and specifications for bidding.
Design costs range from 5 to 10 percent of the capital costs.
Administration costs are proportional to the complexity of the
measure. These costs include contract procurement, approval of
invoices, inspection of work, and evaluation of change orders.
The administration costs increase when financing or funding is
applied for through a governmental agency. Training your

personnel in the operation of the enexrgy saving equipment adds

to the total project cost. Training costs include the
contractor’s time and materials, as well as the cost of vour
personnel’s time. This is usually well worth the expense,

since it increases the energy savings through optimized system

use. The cost to install the equipment can be estimated using
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one of the several cost estimating manuals. Other resources
include asking the manufacturer’'s representative, or the
references that you called, or calling a contractor that

installs the equipment.

I1f the work will be contracted out, a minimum of 20

percent should be added to cover the contractor'’s overhead and
profit (0 & P). This percentage will vary with the local
economic climate. PFor instance, if the contractor has too much
work, he may raise the percent of O & P to cover the costs of
hiring additional personnel or purchasing eguipment. On the
other hand, if there is wvery little work, the contractor may
lower the percent of O & P to avoid laying off personnel or to
keep idle equipment busy. This percent of O & P is difficult
to estimate, for this reason, it is recommended that several
contractors be called to ask for budget estimates on the work

involved.

The second element in the simple payback analysis, the net

annual savings, includes the energy savings, the projected
energy cost, and the annual increase or decrease in maintenance
costs. Many resources can be used to estimate the amount of
annual energy savings. These resources include the American
Society of Heating, Refrigeration and Air Conditioning
Engineers (ASHRAE) handbooks, trade journals, consultants and
vendors. The use of vendor supplied energy savings should be
verified by asking for references of similar installations, or
by one of the above resources. The projected energy cost is an

estimate of what the Utilities will be charging for the eEnergy



over the life of the equipment. A conservative estimate would
be 120 percent of the current energy costs. Finally, the
annual increase or decrease in maintenance costs must be
considered. For example, changing from incandescent to
fluorescent lights reduces maintenance costs, because
fluorescent 1lights do burn out as quickly as standard 1light
bulbs. A heat recovery prcject, on the other hand, will
usually increase the maintenance costs, because the eguipment
will have to be cleaned regularly to maximize the thermal
transfer. These increased maintenance costs can be large
enough to negate the energy savings, and therefore, must be
considered. The net annual savings can be expressed by the

following formula:

NET ANNUAL SAVINGS = (ENERGY SAVINGS) X (PROJECTED FUEL COST)

- (CHANGE IN ANNUAL MAINTENANCE COST)

The simple payback analysis is one of the easiest methods
of evaluating energy conservation opportunities, but it can not
be used to decide between two similar projects which have
different effective lifetimes. For example if one piece of
machinery pays back in one year, but only lasts five years, and
another piece of machinery pays back in three years, but lasts
twenty years, which is the most economical? The simple payback
analysis alone does not answer this question. Another
disadvantage of this method is that it "fails to consider the
time value of money, the impact of
inflation, or the differential escalation (the difference
between the general rate of inflation and the higher rate of

inflation expected to affect energy prices in general)."



3.2 RETURN ON INVESTMENRT ANALYSIS

The rate of return on investment analysis, often referred

to gs ROI, measures the efficiency in using available
resources. Since the available resources are limited,
management must try to get the most out of those resources that
are available. The ROI can be defined as "...the interest rate
at which the present worth of the cash flows on a project is
zero." This analysis accounts for the effective life of the
equipment, and is commonly used to evaluate alternatives. The
return on investment is the interest rate for which the

following equation is true:

(PRESENT WORTH OF NET SAVINGS) - (INITIAL COST) = 0

The procedure for finding the interest rate is an iterative
process. First, the energy savings, maintenance costs,
depreciation expenses, and income tax payments are estimated
over the life of the egquipment. If appropriate, a salvage
value is also estimated. Then the present value of these items
is calculated. The present worth considers the time value of
money for future investments and savings. It can be calculated

using the following formula:

PW = (FUTURE CASH FLOW) X =meee—e--

Where: i = interest rate



N = number of years in the future

The present worth factor can also be found in tables that have
been calculated for different interest rates and number of
years. A copy of these tables and an example of how to use them
can be found in any engineering economics book. The ROI has
the advantage of comparing investments with different life
expectancies. A return on investment greater than the current

interest rate is considered an acceptable project for funding.

A simplified ROI analysis, called return on capital, is

often used as a first cut in the evaluation of energy
conservation opportunities. This analysis, sometimes referred
to as ROC, does not consider the time value of money. The

return on capital analysis can be expressed by the following

formula:

(NET ANNUAL SAVINGS) - (INTEREST PAYMENTS)

(INITIAL COST)
The Iinterest payment is included if funds are being

borrowed to pay for the initial cost of the project.

3.3 LIFE CYCLE COST ANALYSIS

Life cycle cost analysis is an accurate method for

prioritizing energy conservation opportunities with different
effective lives. It was adopted by U.S. government agencies in
the 60's as a means of enhancing the cost effectiveness of

equipment procurement. This method incorporates the time value

of money over the effective life of the energy conservation



measure. This analysis assumes that the equipment will be
replaced with exactly the same equipment at the end of the
effective or useful life. The first step in this analysis is
to find a common period of study using the effective lives of
the alternatives. For example, if one option has an effective
life of 5 years, another has an effective life of 10 years, and
the last alternative has an effective life of 15 years, a
common period of time of 30 years is used. This assumes that 6
ef the first option, 3 of the second, and 2 of the last
alternative are purchased during this period. The next step is
to calculate the present value of all of the cash flows during
the study period. Use the present worth tables included in
Appendix D. Energy savings are subtracted, and expenses are
added. The alternative with the smallest present worth over
the period of study is the best investment. Life cycle cost
analysis allows an alternative to be selected based on the

minimum cost over the life of the investment instead of just

the first cost.






E.2 Analysis: Cost Reduction vs. Added Sales
This appendix demonstrates a method for analyzing the relative effect
on profitability that two altermatives may have:
i. Imvest in energy cost reduction projects;

ii. Imvest in increased sales.
Although increasing sales seems to be most consistent with the entire
purpose of the business (provide goods and services to a custamer),
remenbering that the real purpose is to provide the stockholders with

maximm value may lead to selecting the energy cost reduction route.

Because the mathematics get involved, the most attractive choice
often is not intuitive. Rigorous analysis will assure an
economically sound choice and contribute to overall project and

business surcess.

Before proceeding with an explanation of the financial analysis,
there are a few gualitative points for discussion. How do other cost
reduction programs compare with energy cost reduction? In many
aspects the two altermatives can be treated as very similar.
Financially, the analytical procedure is the same for both and their

comparison to increasing sales is similar.

The primary differences, if they exist, will be:
i. What is the overall life of the savings? Often eneryy cost
reductions are effective for the life of the physical plant.

This is not usually the case for other cost reduction efforts.



ii. Energy is likely to became an increasingly scarce commodity.
The implication here is that, unlike most financial analyses,
the effects of inflation may not affect all components of the
analysis equally. Energy costs may climb at a disproportionate
rate thus making the energy cost cutting option more attractive
long term.

iii. Pnergy cost reduction efforts may have long term survival
effects for the business. As energy rescurces become more
scarce, the less energy a business requires, the less the risk
of loss of ability to produce due to raticning or other factors
that might limit availability.

Table E.1 is a comparison of two income statements. The example used
in the table shows how the effects differ for a $300 cost reduction
and a 5300 increase in sales.
The basic concept is as follows:
The generation of additional sales will cause an increase
in costs for three primary reasons:
1. The incremental cost to produce an increment of
output;
2. The possible cost of increased promotional activity;

3 'I.‘he additional income tax due to added before tax
income,

The reduction of eneryy expense will cause an increase in
costs for primarily two reasons:
1. The depreciation charge due to capital investment;
2. Increased income tax due to added net incame.
In order to carry out the example, assumptions about exactly how much
each of the above factors affects expenses had to be made. Care must
be taken whenever this analysis is performed to confirm the

assumptions for each factor.



Table E.1

COMPARATIVE INOOME STATEMENT:
REIATIVE PROFITABILITY of INVESTMENT IN ADDITIONAL SALES v.s. UTILITY CQOST REDUCTION

ASSUMPTTONS :

(1) Significant economies of scale or major capital investment are not a factor.

The

mﬁlmstofsal&spermntassmesﬂmtﬂmefmeﬂmstbasedoesmt

significantly change, only variable costs rise as a sales increase.

conservative assumption. For this analysis fixed costs are assumed to be 30% of

the total initial case cost of sales expense.

(2)
(3)
(4)

This is a

Change in energy expense does not affect sales level or other expenses.

For the sake of comparison a 45% cost of sales is assumed in the initial cases.

Added anmual depreciation charge due to investment in energy reduction project is

based on straight line depreciation, a 10 year project life and for this example
the ratio of annual savings to investment of one to one.

INCRFMENTAT, EFFECT of an ADDTTTONAT. DOITAR of SATES

INITIAL CASE (3)| _SAIES INCRFASE: 3%
PERCENT PERCENT
IMOUNT of SAIES | _AMOUNT of SATFS
SALES $10, 000 $10,300
IESS: COST of SALES (1) 4,500 _45.0% 4,595 _44.6%
GROSS MARGIN 5,500 55.0% 5,706 55.4%
IESS: AIM, MKTG, ENGR 3,000 30.0% 3,090 30.0%
OPERATING INCOME
EEFORE TAXES 2,500 25.0% 2,616 25.4%
LESS TAX: 50% 1,250 _12.5% 1,308 _12.7%
NET OPERATING INCOME $1,250 12.5% $1,308 12.7%
TOTAL EXPENSES 8,750 87.5% 8,992 87.3%
INCREMENTAL EFFECT of an ENFRGY EXPENSE DOIIAR SAVED
INITIAL CASE (3)| ENERGY COST CUT: 30
PERCENT PERCENT
BMOUNT  of SAIES | _AMOUNT of SAIFS
SALES $10,000 $10,000
IESS: ENERGY EXPENSE (2) 1,000 10.0% 700  7.0%
ADDED DEPR. (4) 30 0.3%
ALL OTHER EXPENSE 6,500 65.0% 6,500 65.0%
OPERATING INCOME
BEFORE TAXES 2,500 25.0% 2990 21.9%
IESS TAX: 50% 1,250 _12.5% 1,385 _13.9%
NET OPERATING INCOME $1,250 12.5% $1,385 13.9%
TOTAL EXPENSE 8,750 87.5% 8,585 B85.9%

INCREMENTAI. CHANGE
PERCENT
AMOUNT  CHANGE
5300 3%
95 2%
206 4%
90 3%
116 5%
58 5%
558 5%
$242 33

INCRFMENTAT, CHANGE

PERCENT
AMOUNT  CHANGE
$0 0%
(300) -30.0%
30 N/A
0  0.0%
270 10.8%
135 10.8%
135 10.8%
(165) =1.9%




Figure E.1 extrapolates the results of Table E.l over a range of cost
reductions and increased sales. Within the region where the
financial assumptions used are valid, (ie. sales costs increase at
the assumed rates and energy costs fall at the assumed rate) the
relationship between revenue increase and after tax profit is

linear. Care must be taken not to extend conclusions beyond the

limits of the medel for an individual case.

Figure E.2 demonstrates the sensitivity of return on investment to
changes in the ratio of anmual energy cost savings to initial
imvestment, while holding the other factors constant. In the example
used in Table E.1, the ratio is $300 annual savings to $300 initial
investment for a ratio of 1:1. The after tax anmial profit in this

example is $135. Computation of Return On Investment (ROI) is

discussed in Appendix E.1.

Figure E.2 will help you determine the point at which investment in
energy cost reduction is no longer attractive to your organization.
This is often referred to as the hurdle rate. This point is the
return on investment rate below which investment in the project is
less profitable than some other use of the capital or too expensive

compared to the cost of borrowing the money.

A thorough analysis of how the variocus assumptions stack up for each
case must be carried out before using the model presented here,
However, with the proper care, the model will assist the energy cost
reduction project manager in selling the program to management as a

viable part of the overall business strategy.
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