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detailed energy analyses and for the installation of energy-saving
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'determine the impacts of the program and the factors that contribute
to achieving and sustaining energy savings. Amon,9 these factors,
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elements of the mana4er's role in effective energy conservatism are
highlighted. Major areas consideted include: energy and the
organization; energy and management decisions; and management and the
energy conservation process (focusing on evaluating in-house
resources, performing energy analyses, developing and implementing
enfrgy management strategies, and maintaining the enei-gy management
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Source of InfOrmation for the.
$ Guidebook

The information in this guidebook
is based ante field evaluation of.
grahtees in the Institutional
Conservation Program (ICP). The
IC?, authorized by the National
Energy Omservation Policy Act of
1978 (NECPA) and administered by
the Deptutment of Energy, provick30
%a Lira audits and 60% matching
gran for detailed energy analyses
and for the installation of energy-

! savinecardial improvermonta to
schools and hospitals. The'

4evaluation studied the of
a; sample of Cycle I and de II
ICP grantees in order to
the in pacts of the program and the
fictors that contribute to achieving
altd sustaining. enemy savings.
Among these factors, strong and
effective kodershiy by institution
managers was clearly linked to the
success of energy conservation
programs. Thys, this guidebook
seeks highlight the key elements..
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'1. InOoduction
Energy. Conservation Works

Are you one of the key managers
of arinstitutiolial building or
ceinplex? The results of a nationwide

: evaluates of the Institutional
Conservation Program, a DOE-
', ponsaed grant 'program that seeks
to help eligible nonprofit institutions

A Save fuel and avoid - costs,
detenninecltmat ingtitu

in the first two t
cycles and -that imphimented
comprehepsive energy conserve
programs co the average achieved
cmisiderable reductions in their

consumption: ',
, Grantees saved an average of

13.2% of their prerICP
(=gumption.
ParticipatiAg schools reduced
energy usage bi 21.6%; hospitals
by 8.3%.
Oil Usage reductions b34 grantees
totaled ak estimated 2.25 miIikin
barrebi.Of U.pw year.

Where top managementAtoak a
Along rule in the conservation
program, institutions enjoyed twice
the energy saviigs of other grantees.
And, where managers had daily
Contact with operating persconel,
greater savings generally occurred.

Have You Read and Shelved
a It Energy ConserVaticas
Hapdbook br Two?

This guidebook is different from
energy prograni "cookbooks"
because it addresges the concerns
and responsibilities of institutional

/ managers in conducting successful
energY tonseavation programs. The
guidebook is keyed to managers of
schools and hbspitals and the
information' jaeatiiin' s is grounded
in of case studies of

. institutions that participated in the
ICP. Most (*those schools and
hospitals nhieved'impressiVe
savings, yet evaluators discovered

t

Alt

several factors that kept pal-admits
from attaining an eve greater
energy conservation potential. TMs
handbook describes the teaks
involved in deieloping asuccessful
energy conservation
potential problem areas siasuccess
stories documented in the field. So,
whether you've read lithose eiktrgy
handbooks" before, or are

. cmisidering tae idea for the first
dine, you will find

&formation inthe that follow.
For additional ICP evaluation
findings, see An Evaluation of thO
Institutilmal Conservation Program:
Prepared for U.S. DOE by The
Synectics Group, Inc. under
subcontra4 to Opportunity'
Systems, Inc. April .30, 1983.

a
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Conservation Pommy'Must Be.
Thorough Begin With
To* Management

You are ilte key to the success of
any ener* ccosenraticei program in
your institution. The weight of .your
autgherityrand the effectiveness of
your management and delegation
will determine whether enthusiasm
is mustered, plans are" implemented,
procedural are canpliai wits,
equipment is installed and
maintained. Your interest.,
pendia! or implied through
dblegation' to a competent staff, will
keep the program operating at
maximum efficiency. This fact was
proven time and again in field
studies. It will be discussed in &tail+
in the first section of this
Other management mean
'in an energy conservation program
that were identified during the ICP
evaluation are discussed in following.
sections.

A Short Description of
Typical -Conservation
Program

F.

A discussion of the major points
in an energy conservation promarn
is in order before we examine
problems and success in various
areas. The following steps are fairly
typical

r

0

1

.

1. Assess Your Mistier vs.
&orgy' eareavetkoWhat
minion-criented vahms (e.g,
patient cordon, lxight
classrooms) are you unwilling to
modify for the sake of reducing
energy consumption and costs?
What regulations and codes
must be maintained?

2. Evaluate In-House
tResoureeeHow much .

information is currently on hand
conierning energy consumption,
operation of systems, etc.? Has
your institution ever undergone

2 an energy analysis? What is the
" level of technical knowledge and

skids of maintenance staff?

a

? ) L
a

3. inform and Energy
AnnlYnis--This systemitic 4

'analysis of the energy use
patterns_of a facility determines
the financial.* other benefits
'of carrying ouevarious energy
conservation activities. It can
vary earmously in cost and
scale, but It will - you
with information .0Ptkma.

4. Develop a StrategyOn the
basis 9f the- audit, determine
what level of savings you will
seek at what costaDecidewho
will.manage and drive the
prcgram. Will you woe O&Ms
only or Invest in some capital
improvements (ECMs)?

6. Implenputt the StrategyThis
calls for persisterce, patience,
good planning, and the

*investiture of authority frorp
. the top.
6. Keep the Program

GoingMonito results, fine-
tune operatices, keep equipment
in good repair, and continue to
stimulate participation and
energy consciousness.

This general wilrbe
elaborated upon as disicussf the
various findings the IC
evaluation and ramifications
for the overall energy conservation
pnxess. The rest qf this stiidebocic
is organized into the folk:ming 4*

sections:
Energy and the Organization.
Energy and Management

Deciskgs.
Management and the Energy

Conservation Process.,

ti
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Positive Incentives Can
Eulutnce Results

To produce effective,retndts, once
your lIoliky on energy and its
priority in the organization are
delineated, you need to promote
participadon in your energy
conservation program. To the extent
that pottive and continuous
incentives can be built into
program. the more likely it is
the policy Will result in tauta
and continuous milts.

e For exaMPle, within an institution.,
a monthly newsletter can inform the ,

'entire staff of the energy .

is of a,partacular
t. In addition. the
can also announce new

is and techniques for saving
ersyrgy. In school districts,
publishing and slisseminating the
goals arid results of individual
schools, and providing public
recognition of tl results can foster

of competition to inve-Ove,
Einally. financial':

vide positive

Potitive Incentives
E0hanCe Results

At one ICP evaluation site, 4
schools in a district were visited.
The' system:s administrator
was co with ways to save

and was reasonably
well on general technical
methoa h is management 'approach
is to allow each principal to handle
the task in hi§ own way. Added
incentives to principals were that the
dollars saved through energy
conservation we* returned to the ,

schools, energyfaccomplishments
were published monthly, and4I'Elt\
month the echOol achieving the
greatest results .was awarded the
district :a energy conservation flag..

The result was-considerable daiky
awareness of energy reeults and 4'N
degree of competition among the
schools. For example, the Find*
at one high school was very
enthusiastic about saving energy.
He reported that he continually
looked for additional O&Ms to the
point that'he received complaints
fromparivits that water coolers had
been turned off. The ECMs installed
ithrough ICP included ineulatiOn In
ceilings and flows, air conditioning
retrofit, and window reductions. The
dollars returned to theschool from
the savings of the ECMs and mtive
O&M efforts al owed the principal to
'purchase and install window iihackla
tlyoughot4 the school. .

11.1.

-.

ParticiPa
rewards .alwa
incientives.

Your Energy err The
Team Leader

adequate technical skills' to
understand, adjust., and diagnose

(. the enera stems in
facility; or knowledge anouglr to

the mcessary sidlls, and
delegate the resPcalsibtlities
adequate time and'authwity to
carry cat oPerating Policies
effectively. without conflicting
with other duties or Eniorities;
well-defined responsibilitiegg
relating to/daily operations,
periodic maintenance, and overall
facility energy performance
adequate mechanisms for
feedback energy use and cost
dati, instruments, etc. needed

regular assessments of
'ty's energy system11 1:,r1

Having made = deciaket to
invest time and energy
conservaticsi, you m
specific responsibilities staff
and organize an energy management
team. This may, be accomplished
within your facility's existing
organizational structure, or you 'fttay
need to revise the existing structure
or possibly increase your staff.

The most effective energy
management structure places you at
the top with authority to oversee all
operations, investments, and enfrg
decisions. You then need an energy
manager, who has daily contact with
the maintenance; staff, technical
knowledge of the energy
conservation terhnologies you
kmdertake, and.the authority to
make decisiorit and implement
change.. The motions of the
pen= to accept this position may
vary' by. the type, size and
catiplexity of your, institution. For
example, in a sine!' school district or
individual school,. this hiay be.yru
Howerveri in a large urban school
district, tudversity, or hospital an
energy manager may be Ow current
director of your pbyskal Plant;.in
some cases a new position may need ..
to be created for the !nem
manager. Reprdkea of where tge
positkm is located within your

. organizational structure,-the energy
manager's job must imiuder

e 1'1

t manager, then, is in a
to lead th4 institution's day.

today energy commrvatinn
activities.

Strong Leadership and
Technical Skills are -

Associated *ithincreased
Energy Performince r7

In the ICP evaluation it was -found
that institutions where there were
structured mem programs and
wInne the quality of the energy .
manager was rated excellent, energy
savings averaged about 20%. Wheire
th energy manager vies rated less,
than excellent, ,the average savings
'were 9%. This supports the principle
that people are vital to energy
saving&

ep

11,
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3. Eiergy and 1.

Management
Decisions
Establish Energy as a Cost
Cain. lament. in Decision'
Maldng

"A piecemeal approach to energy
cohse rvation. may result in periodic
investments that achieve some
energy savings. However, the more
comprehensive task of the top 1
manager should be to analyze the
degree of cost effectiveness that is
aclieved by energy saving actions as
compared to other cost saving
efforte, Energy conservation is a
relatively recent addition to the fop
mariager's tools and techniques for
controlling operating costs,

Whether YoU any the energy

4

conservation tool or some other cost
saving mechanism is a key question
for you in both near-term ancl long

/range Planning. The answer will -

become clear from a simple
ctunparison of cost effectiveness.
However, you must ensure that the
dollar benefits of energy
conservation are conscientiously
reviewed-on an equal level with
conventional cOst-savinis
considerations. Furthermore, just as
you wouldn't invest ids new staff
moniker without monitoring his or
her performance, you should plan
into every energy Conservation
expenditure methods c and
instrumentation as appropriate, for

the actual results. The
added of this, if any, can be

as part the necessary
to save " If energy

conservation always could
'be relied an to accomplish a known
restilt regardless bf their
environment, qua_ lity of installation,

adjustrumti, preventiVe
maintenance, etc. this y, t be an
tumecessary (=Isidore

I.

f

Eneigy Management Through
budget Responsibility is
Effective

What might be the cost -
effectiveness of shifting a
hypotheticral laundry operation from
a daytime to a nighttime schedule?
Viewed from a 11111TOW perspective,
the conclusion might he negative,
because the energy cost savings .
from operating large energy
consuming equipment during of
peak hours could be greeter than the-
additional labor costs of right shift
operations. However, by establishing
the objective Of reducing laundry
costs as a budget responeibility for
the'department's manager, and by
providing useful data to the
manager on energy versus other
gperating costs, the manager may
reach a creative voluntary solution.
If energy conservation becomes the
tool for the depaltment manager' to
reduce the laundry budget, it will
Probably be used effectively. The
manager will then seek assistance '
from Maintenance and other solutes
once the basic costs and benefits are
presented dearly. 4

I

= 12
a
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* Ile#and Feedback
A univirsid obaervption

throbgimut ICP-eyaluatiOn, was
that after 91 had been .tipent fpar
hardwire gad systesim WI/educe

. energy consumption, the fitattY's
-Ace ihrinagement did not know .

whithek the projected energykoet
savings had beim ichieved. Altliough
a few technical managers bad;
maintained of total 'loom*
and annual
throughout the I P involvement,

. almost nor %) had scrutinized such
-records in enough detail to be'
informed on the overall achievement.
Even in the cases where actual
results indicated less achievement
than projected, there had been no
attempt to diagnose or correct the
ECMs perfixmance. The common
management attitude was one of .
blind faith that the-projected
savings would automatically occur.
Thereime, in order fix tektioty
ifyou're getting your
worth, you must
for monitoring both

equipnwnt yoq install, and the
iadividuals who operate rind ..
maintain that eqtupment

9

bagel* Monitoring
Programs Avoid Wasted and
Inefficient, rinergy Ike z

the ICrivis intended to4...

ficilitate .-= in energy ..
ammuliptlog, irts obscived.thot
very few institutions.hA3 the' .

Administzative cir,inechimical
capacity for SySteMatically
mcmitoring 99 9 controllfng tht maj
Mars' that " cause high
amsumption. In the cases where

-mOnthly, seasonal, cif-nu:re
notniallr-annual ainnit4xing of
consurt9t'on Is performed, there
does not seem to be an effective
application the resulting
knowledge .the puhmse of
reducing consumption.

7% of the sites visited
where had bee® employed
reported some type of monitoring
activity, only 17% actually qieterqd
energy performance. It is doubtful
that timely investigation and
a:creedal of inefficient.hardware
operation is resultin,g,frtim the
monitoring. activities. -For example,
one hospital that included daily
monitaing orelectricity
consumption, peak demand, and
ternikautures pn an hourly basis
simply stood results in a desk
drawer. No attempt was made by
the maintenance staff to use the
mcmitoring repents for Indira -

br,

conservation.
la I

-Yaw Entrgy Personnel Oust
lairve Modivn.ETpertise

A_ "vhis mentioned earlier,'you
imstil you haifre neither the skills
nor the tote the daily
tasks of energy conservationito a
relieh% staff person (or pawn*
Coitreffective-esaergy saving actions I.
will create dernane f _s(s,
cretroli and efficient .operation of ,
today's more ted systems

equkprhent. the past,simpli.
°ens* systems required only.people
who could keep equipmebt
operatink; the *sent and future . -
require mtich greater talent to Insure
not fully that equipment works-but
that it is id all times optimally
'adjusted and contraWto maintain
efficiency. If-you choose modern
hardware mute to shying money zou

jnust also- invest in the people to
assure, that the hardware does its
best.

.0,

Effective Managers and Staff
Augment' the Energy Savings
of Sophisticated Equipmeut

The ICP evaluation, experience
repeated, found that managers
apparently assumed that
soPhisticatec.1 "arm-age" eneril7
efficient eqtupeseiat could be
maintained and operated by `
personnel ivith "Model 7' trOining
and wage sodas. The frequent result
was that equipment was bypassed
when it failed because of a ke* of `-

ability or trouble shooting
In .. eases. ream: tenance

persanneli ignored the4 III .

so-called automatic hardware
became It was adwertised not to
need . , While
automatic and
"cam be more efficient,-it is
frequen* true that its
tanks with it more potty)

oridjustmentlieeds
older, simpler and kw efficient
`berthiare. Therefore, you. as tap

must nadostancl that
in soFthisticated

energy saving will not
bave kmg term cost effectiveness if
you iimmo. the . :trained
peal& to sgo with
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Perk= an Enerigy Analysis
An energy analysis is a ,,t. a tic

analysis of the energy use
at your facility, and to be :+ ve,
it should determine the ,

energy savings, and other benefits of
carrying out' various energy
conservatism activities. Since an
energy analysis can vary enormously
in cost and scope, you must asses*
your needs and expectations so that
it will provide you with the
information and options needed to
implement cost-effective energy
conservation Measures. The effective
energy analysis cal be structured
into three general tasks. These are

Developing an energy
codsumptkm profile.
Assessing the curreur of
energy systems and
require/nests.
Identifying conservation
measures.

Whereas a discussion of the
specific data to Sts included in your
energy analysis is beyond the 'scope
of this guidebook, the remainder of
this section discusses the decisions

. you need to make in;conducting an
effectiye energy analysis.

What is the Focus of the Analysis?
...Depending upon your needs and

your financial commitment to energy
coils/el-vatic/a, the scope of your
activity can range,from identifying
low-costJno-cost basic operating and
maintenance Wocedures (O&Ms) to a.
detailed, compelsensive technical
analysis of energy systems and
capital investments in equipment or
structural modifications. You must
determine what the scope should be.
For example, if you are just starting
an energy program, and you do not
have a large budget to invest in
energy conservation, yob may want
to conduct a simple audit to identify
O&Ms, inipkanent thane O&Ms,
track 'on, and use the
results to convime your board of
directers that greater achievements
could be made if they include funds
for capital investments in next
year's budget. On the other hared, if
you hw)e already implemented
O&Ms, cr if you want or needy
incorporate a onnpreisensive analysis
into rem lone.= planning
process, you should conduct a
cosirelaensive analysis,

16

Ccanprebensive Anakyses.
Foster Increased Energy
Savings .

The overriding emphasis of,energy
analysts whose *lark was examined
in the ICP was in Mau
cases to identify *tal
gimproiements that could save
enemy, rather than to present
analysis of the "total" facility. For
example, while some or all of tip
ECM expenditures theoretic wirewe
productive, aPpeoximatell 50% ef
the ECM grantees peuvidedevidence
to the evaluation team that
additional O&M efforts may have
been more appropriate than the-
implemented ECMs. Overall, these
grantees showed &Wage energy
savings of 1.7% as opposed to 10%
average savings where the need for
additional O&M efforts was net
evident. In many cases, an O&M
focus might fiave resulted in the
O&Ms "outsasring" the more costly
ECM expenditures This is further
illustrated by the fact that only 39%
of the tekhnical analyses reviewed
recommened additional 049.0s
beyond the preliminary idifas, by the earner energy
h t. In cases where the technical
analysis did identify flirt* O&Ms,
institutions showed an aveirage of
16.4% savings, wlifkr those in which
technical analysis Tailed ,te
recommend additional O&Ms
showed an average of 10.3%

vings
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Should Conduct the Analysis?
Ikpending u... our assessment

of your staff's ca" much or
all of the edit can'be conducted in-

y "do-it-yourself audit
kits are available from local utility
companies, State and local energy
agencies, and some universities. A
review of these audit kits will let
you know if any of them will fill
your needs. At a minimum, your
enemy manager must be able to
develop and monitor your facility's

'energy consumption profile. .
In many cases, particularly

complex campuses and hospitals,
your energy manager, with the
assistance of your maintimance staff,
also should be able to supply a
comprehensive assessment of the
status of enevy systems and their
-requirements.

4-4
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Once you have a consumption
profile and an assessment of existing
systems, may want to provide
this inf Lion to an outside
contrac and allow him or her to
focus on t identification of energy
conserva n measures. A registered
engineer or engineer /architect team
who is familiar with your facility as
well as with energy conse5vation
(e.g., a staff member from an
engineering firm who has worked for
you before) should be chosen. **-

However, some firmaktnisultants
may be able to offer you a cost-
effective meta audit package that
will meet your needs in all three
areas, and would, not interrupt the
schedules of your staff. In ry case,
it is your responsibility to make sure
that the audit addresses your needs
and expectations.

Therefore, you or your energy
manager should monitor the
analyst's /regress and assign a staff
member to act as a "secondary
,auditor." This will result in a two-
way conununicationl,the analyst will
learn the spepifics of-your facility,
and your staffmemberlauditor will
become familiar Witethe analyst's
methods and reconunindations.

The Advantages
1W/imitating Your Analy
Progress

Reports prepared for ,IQV
participants varied gieatli in

'ty, scope, and effectiveness. ,

One common pattern observed .

during site visits was' that certain
.auditors and analysts tended'

to recommend the same 04Mstand
ECMs at all buildings. In cases of
buildings that are very similar this
wactice may by acceptable, but
most seemingly "similar" buildings
are in fact quite different in their
energy character due to the
variations in mechancial equipment,
utilization, numbers of users,
operating and maintenance
conditions, siting, and other factors.
It is likely that if you monitor your
auditor's progress you can ensure
that he recommends the most cost-
effective ECMs for your facility.

17 )
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IFDeyelop an Energy
-Management Strategy

COrakucting an energy analysis will
not by itself result in energy
savings. You need to ovate a
definite strategy for acting on the
analysis recommendations. This
strategy should consist of specific
goals (e.g., what level of savings at -
what,costs), and the specific. means
to achieve them (e.g., who will
operate Ole program). 'Mir takes
planning and coordination, and it is

1/4 a step frequently overlooked.
Your responsibilities (in conjuntion

with your energy manager) in
developing an energy coAservation
strategy are to (I) review the
measures recommended in the

sis; and (2) select those that are
appropriate and cost-effective.

The steps involved in each are
outlined beloW.
Review Conservation. Measures
Recon1mended in the Analysis

Are energy and cost savings
proi ons realistic? Were the

c assumptions of the analyst
correct that, is, were operating
hours fealistic, health and safety
regulations addressed?
Are recommended energy
conservation measures
appropriate for your facility?
Can they be implemented within,
your existing systems?Do they
blend with your normal

istlierating procedures and
schedules (e.g., do

tions for automatic
boiler cats conform
operating hours? Are
recommendations for idstalling
vestibules. on doorways that are
not used)?

8

Is yowtstaff capable of
main Wnitw the measures?
Would training be required or
should you consider outside
maintenance contracts?
Is performance measureable?
Will you need to invest
additional funds in instruments
to measure performance? Will
these costs 'outweight the
savings?
Do energy measures conflict
with your facility's prime

in, or regulations governing
alu°prime minion?

Are energy insures
economically feasible? Can you
afford to install all measures
now? If not, can you rank
measures by payback and energy
savings projections, in order to
facilitate your decision?
Do the measures serve a purpose
beyond energy conservation?
Can fox tankirneirsures by
priorities justified by the age of
equipment to be replaced? Might
an ECM fors. window

difications also solve the
ftoblems with leaks?

10

ti

The Need for Instruments to
Confirm Savings

A major midwestern hospital
installed three major ECMs,
fracluding: automatic chiller contml,
boiler stack heat recovery, and
HVAC system modifications.

All of the equipment was properly
designed, installed, and maintained,
yet after mare than a -year, only a
frtion of the expected savings was
being achieved. Further
investigation uncovered no obvious
operating probletns, but it was also
evident that there was nod, enough
instrinnelitation to discover, whether
the indiVidual ECMs were producing
results. The lesson is that an
additional expenditure for
instrumentation could have helped
identify adjustments that would
increase energy savings.

1r

tr.
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Cost -E' ffective ECMs Also
Might Help Recover the-Costs
of Needed Remits and
Renovatkins

t At one ICP high school, the
heating, system had become Ao
ineffective that students had to be
sent ixime on cold days. The ECMs
installed consisted of 128 .

thermostatic control valves on
individual tisrmostats, a night
setback time dock, ceiling
insulation, lighting modifications,
and boiler .duril fuel burner
replacement with conversion from oil
to gas. Overall, the high school
achieved a 311% savings energy
consumption. Although it was quite
evident that boiler replacement was ,

t regardless of the
bility of federal funds, it is

lik a y that an overall energy
conservation program would not
have occurred in the institution.
Therefore, even though the success
of the boiler ECM actually may be
due to the correction of a poorly
maintained system, this institution's
ICP participation also has brought
valuable energy conservation
knowledge to the institution's
occupants, managers, and
maintenance personnel

r 4
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Select the Moat Appropriate and
Cost-Effective. Energy Cmservatten
Methods

Separate Capital improvement
measures (ECMs) and O&M
measures into two groups.
O&Ms can then be implemented
as soon as possible. while
planning for capital measures.
For each energy measure,
identify:
- Pufthase and installation costs

. - Maintenance, monitoring, and
instrumentation costs
Installation, maintenance,
monitoring requirements.

Develop an Q&M plan that
specified changes in building and
equipment methods and
schedules, and changes in
preventive maintenance,
procechu-es; this should Tnclude
specific job description changes
for each affected staff position,
as *ell as general procedural
guides.

a plan for ECMs that
building and equipment

modifications, projects costs for
each measure and optional
combinationv of measures, and
projects an expected timetable
'for procurement. installation,
operation and.on-going
maintenance. .

4'

t

Combine the O&M and ECM
plans into an overall work plan
which includes all of the
technical administrative support
resources and assignments
-needed to implement the energy
measures.

These efforts should give you a
clear blueprint /or achieving and
maintaining your-energ .

conservation goals.

Implement Your Energy.
Management Strategy

Similar to any new program,
implementing your energy pr gram
requires persistence, patience, good ,

planning, and suppo(t from the top.
Assuming that you have decided
what you are going to do, and who
is going to do it, the next question is
how to implement your program.
is likely that you have a limited
amount of money to invest, and
tturefcre, want to implement ai
much as you can within your budget,
limitations. Therefore, you should
begin by implementing O&Ms that
can be operated and maintained by
your staff.
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Start with O&Ms
You and your energy manager

should formalize an O&M
implementation plan, and inform the
entire institution of proposed
changes and their impact on facility
operations (e.g.,lhanges in daily,
weekly, monthly, seasonal or iiinnual
schedules).

Then. tt the degree possible, your
energy manager (with your
assistance and,approval) should
record all new operating schedules
and maintenance procedures and
distribute them to the individuals
involved in effecting the changes.
Specify changes in job descriptions.
and male sure that those
individuals, as well as those who
work with them, understand their
new responsibilithis and the degree
of authority with which they are to
carry them out.

Depending on the kinds of O&M
measures involved, some of your
maintenance staff may need
additional training in boiler
efficiency, mechanical equipment
control, or new maintenance
procedures. In some cases your
energy analyst may be able to train
staff during the analysis or in a
follow -up program. There are also
courses in'building operation and
management offered through various
trade groups. Whatever the method,
be sure your staff is trained to
handle its new workload.

I
1.

The ttnportance of Keeping
Up O&M Practices'.

The ICP evaluation field
interviews showed that in many
cases, facilities were not maintaining
the O&M recommended in
their (mew au ts. These facilities
experienced only 3% avenge energy
savings, compared to 15% at
facilities that were keeping up with
their O&Ms. There was also an
impact on the cost-effectiveness of
the facility's ECMs: where O&Ms
were not being maintained, ECMs
were only one-sixth as cost-effective
as ECMs in facilities whose O&Ms
were kept up. 'That is, a dollar of
energy savings coat, six times as
much in ECM expenditures hen
basic O&M practices were
followed.

Conservation Meaning:
Capital Invests
You are now ready to invest in
ECMs. In addition to tour existing
budget and traditional fund raising
methods, are a number of
additional bit for financing
energy conservation projects. You
mapdecide that, for the sake of
simplicity, you may want to
undertake only those projects that
you can pay for with your own
resources. However. among the
options you may wish to consider
are

U,.S. DOE Institutional
Conservation Program (ICP).

Described earlier, this program
provides funds for technical
assistance studies, as well as for
the installation of ECMs. The
program operates on annual
grant cycles, and is administered
through State energy offices. For
more informatioK on eligibility
and funding, contact your State
energy office.
State Energy Conservation
Programs.

- Several states are now
sponsoring energy conservation
programs for nonprofit
institutkes. Some states also

tion and
in developing

innovative financing mechanisms
for energy conservation. Again,
contact your State energy offsze.

20

IrInovative Financing
Mechanisms.

Several equipment
manufacturers, energy service
companies, engineering firms,
and some utilities currently are

/ offering various innovative
financing plans for energy
conservation. The details of these
plans often are very complex and
vary in their terms, depending

-.0n-the parties involved.
Therefore, if you consider aie of
the following options, be sure
you understand the implications
of your decision.
Leasing, in win the user
leases the energy equipment
froth an outsi& party. Leasing
is increasingly offered by
manufacturers as a way to
facilitate sales, and is often
tailored to meet the client's
needs. Leasing is also a vehicle
used by third-party investors as
part of tax-sheltered
investment programs.
Commercialleasifig of energy
equipment to nonprofit
institutions, however, is not A
very attractive to third -part
investors, because tax credits
are not available to the lessor if
the lessee is a nonprofit
organization.

- Shared-Savings Agreements, in
which an outside party installs
(and often maintains) energy
conservation equipment in the
user's facility. The energy costs
saved by the equipment are
then shared in a negotiated
agreement between the user

1 and the outside party.
- Energy Service Contracts, in

which an outside party apew
to pay the user's energy bills,
and charges a fixed fee which is
less than the user's base year
energy costs. The outside party
implements energy measures
and seeks to reduce the user's
energy Costs, so that the energy
bills it pays are less than its
fixed fee from the user.

4-7
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Procuting and Installing
Equipment

While the procurement pi4cess for
energy equipment oromodifications
may be the same as the one you use
for other purposes, limy energy
projects require some special .

p

considerations:
Space and Specifications.

Before hiring contractors to
install new equipment, you must
make sure that adequate space ,is
available to house the
equipment, ashl that all
equipment specifications can be.

For example. some 0

ter systems require special
tic conditions. All

equipment should have easy
access for adjustments and
repairs, and also should be
located in an .area to avoid
tampering fe.g., thermostats
could have solid lbcked covers to
prevent, ontinual adjusting, and
air conditioning units should be
located in an area to allow
maintenance staff to change
filters, etc.).
Maintainability

Energy equipment, especially
newer and more complex
ieCheologies, often requires a Wt
of adjustment and maintenance.
The procurement process should
ensure that the manufacturer,
building staff, or a service
contractor are capable of
maintaining the equipment. New
technologies also may involve
unforeseen costs to correct
problems, and these should be
allowed for in operating costs.

r
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Reliability.
Much energy equipment..

especially electronic control
systems, and many of the
companies that design,
manufacture, and install them,
are relatively new, with only a

,few years experience in the flIbld.
Be sure you contact references
for the5ame.equipment and the
same ithstaller, preferably in
similar facilities. Ask for
financial statements or other
proof of business stability from
manufacturers and installers.
Ask for and examine warranties
or other forms of guarantee that
will protect you against
equipment failure.
Performance.

Unlike many investments,
energy projects often are
justified entirely on projected

. energy savings. Vet, once
prbjects are installed. there is
often no away to measure, let
alone assure, that the promised
performance is achieved. Ways
to avoid this problem are to:
- Require that instrumentation

be included in the installation
to measure actual performance.

I Include performance
measurement in warranties or
other assurance documents, so
that you are protected against
inadequate performance as well
as against outright failure.

- It is important to be sure your
equipment works before
completlig the procurement. Be
sure that mechancial or
electronic equipment is tested
on-line before accepting it.

21

The Importance of
Performance Guarantees

In one school facility, heciting
systems controls were installed and
Set in the summer, which is the
normal pgriod for major maintenance
work for most schools. However, The
equipment's performance could only
be observed in the winter when the
heating system was operating.
Problems with the controls that
came up the following winter were
addresSed in the spring, but teen
recurred the next, winter. Two years
after installation. the problem had
still not been diagnosed or corrected,
and the normal manufacturer's and '
contractor's guarantees had expired.
This shows how critical it is to
observe and confirm equipment
performance before guerantees,
warranties, etc. expire.

A

Training
As much as possible, involve

your facility staff in the nuts
and bolts of the installation. This
can save on installation labor,
and will help them untlerstana
how the equipment works. In
any case, make sure you take
advantage of any training
services provided by the
manufacturer or installer.
Documentation

Ask installers/manufacture:1,s
to provide as much concrete
documentation on the equipment
as possible, including operating
manuals, maintenance manuals,
and as-built drawings, so that
your facility staff is prepared to
handle the equipment.
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r
Maier Service Contracts
Can Avoid Unexpected Coats

A midwestern high school
installed a sew boiler designed to
burn sawdust, fronia nearby lumber
mill. However, sevezal factors were
not taken into account in_plarming
the project, including: the moisture
content of the sawdust, which
caused tinic performance
problems; the cost of delivering:the
sawdust; which increased operating
costs; and the school staff's
unfamiliarity with the equipment.
which prevented them from solving
some of the operation problems. The

.lessolis that any unfamiliar
technology like this must be given
very thorough conSideration for
these hidden problems,: and
provisions should be made for
covering unforeseen costs or
operation problems in such
unpredictable situations.

The National Society of
Professional Engineers has prepared
twosuseful guides on the ,subjects of
ECM procurement and energy
project management, which are
listed in "Sources of Additional
Informeition" at the end of this
guidebook.

Keep the Energy
Management Prograd Gobig

There is a natural tendency to
-assume that once the last bolt is
tightened on Jin energy prOject, the
job'is done and your attention can
go to othiir things. Though this is
true to an extent., in another sense
the job has. just begun. Energy .
dollars are saved over months and
years, hnd savings require regular
attention4n order to continue at
their expected rate. Concerted action
is needed -to thunfer the tendency to
"I:eturn to normal" that so often
follows a period of innovation, This
section suggests some practical
means of keeping- your energy
savings on target..

The ideas in this section should
become part of your energy
rnanaget's routine, with assistance
from your accounting and
maintenance staff. As a manager,
your role should be to see that these
practices are adopted and kept up,
so that your time is not consumed
with too much detail.
Monitor Energy Performance

Ongoing monitoring of energy
consumption provides the basis for
evaluating the success of an
institution's energy conservation
program. Reviewing and comparing
monthly fuel bills and adding
equipment metering are two
effective methods for identifying the
areas of potentially greatest savings
as well as quickly pinpointing
consumption-iperease problems.
Make A Target Energy Budget

Your energy analysis should
produce projected energy and cost
savings from each' of the energy
measures you install as well as the
combinations of measures, to .

provide a basis both for estimating
total savings potential, and for
subsequent monitoring. By
subtracting the savings prnjections
from your base year consumption
levels you can establish a target

energy budget, that can then be
used to track energy performance.

22

Revue Energy Bills
As your energy bills come in,

record the consumption and cost
data for that billing period, or have
your energy pager do it. This will
allow you to energy
consumption compare actual

'ections as well
o cot,her

important issues in reviewing 'Your
energy bills arse,,.

, ,

Is the bill correct?
Are there billing errors due to /

meter misreading, computer
error, double billing, etc.?
Compare bills to your base year

target budgets to see if a

a

consumption with
as your target goals.

bill appears significantly
off. If so, check with your staff

and your energy supplier to
resolve the discrepanfy.
Are you purchasing energy most
economically?

This involvs examining such
issues as:
- Electric Rates.

Utilities in many States are

creating different rate features,

based on time-of-day usage,

seasonal usage, peak demand,
and other factors. Consult your
utility or your State public
utilities commission to learn
more about your rate options.

- Gas Rate&
Some gas utilities are offering

lower rates to customers who

maintain alternate fuel
capabilities. This may involve
periodic interruptions in gas
service, but if you can use an -
alternate fuel during
interruptions, the cost savings

may be substantial. .

Fuel Purchasing
Local governments and otlxil

regional groups are beginning
to use cooperative purchasing
strategies for heating oil. This
can offer substantial price.
advantages.

4-9
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Evaluate Enmity Performance
Recording energy data each

month is one thing, usini it to
assess your facility's f
performance is another. The
real value of doing energy
accounting' s to me --with
the hope of improvingenergy
efficiency. How do you measure'
energy performance? One of the
simplest ways is to keep a
chart of your year-todate
consumption. If your.
consumption is increasing,-

. consider the following factors:
Has the *Esther been more
severe than in the base year?
Have the hours of operations,
the square footage in use, or the
.number of people using the
facility increased?
Has energy-using equipment
such as computers, medical
equipment, etc. been installed?

Investigate Problenbi
Assuming that you have

0

Mb

implemented a comprehensive
conservation program in your
facility, identifying problems should
be relatively easy. However, even
when your energy manager and
maintenance staff are conducting an

t program, consumption data
may orm you that expectations
are not met. Some complex
ECMs (e.g., puter systems,
boiler interconnects, heat recovery)
may require the attention of the
installer,anufacturer, or service

XM

410
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0

contractor. The fact that you have
been tracking energy performance
and arc aware of problems when
they occur will prevent both energy
and dollarilosses over thp long term.
Monitor Progradi Upkeep

Though you may have spelled out
O&M procedures for your staff, and
arranged for service for ECMs, it is .

nonetheless important to check to
9(4 that the orders are being carried
out The energy performance review
process using eller& bills is one way
tofsee if things are working, but it is
not a substitute for a more
on" assessment of what's on
in the boiler room. You may want to
ask your energy manager to do spot
checks or quarterly reports on both
internal staff adherence to O&M
procedures and external service
contactors' adherence to specified
requirementa

Suppoit Energy Performance
Even with the best physical plant.

your facility is not likely to maintain
the eflergy efficiency it is capable of
unless the people who use and
maintain it are 4.4 ;. ly motivated
toward that While motivation is
essentially a q 'ty within
individuals, t are several ways
management can encourage
individual su port of institutional
goals. En = 3 management goals
can be sup.. through such
means as

'23

Reporting Systems.
Receiving useful information

that relates to an individual's
energy conservation efforts on a .
regular basis can be a, motivator.
If, for example, a school
principal sees monthly reports on
his building's energy .

performance, he has a basis for
continuing or improving his -
efforts.
Publicity.

Success should be highlighted
in the institution's regular
communications media, stich as
staff memos, newsletters, posted
announcements. etc. Individuals
who have contributed to
improving energy performance
could be recognized, through
special mention, formal or
informal awards. or just personal
appreciation.
Job Evaluation.

Some key positions could have
energy efficiency targetis
incorporated as part of their
regular personnel evaluation
process. Energy performance .

should be more of a carrot than
a stick in this regard,

* V.s. GOVOINKRNT PRINTING OMNI:, I964-421-060:11101
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Sources of
Additional
Information

There are many publications on .,
ener.gy conservation, energy
auditing, and/elated topics. Below is

suggested- sources of
information that ire useful hit-
schools a4d hospitals.
Association of Enemy

Engineers. Enerig Auditing.
Atlanta:.The Fairmont Press.
1980. 'Available from:
The Association hf Energy

. Engineers
Atlanta..(;eorgia
404,892-1784

Blue Cross of Greater Philadelphia.
'Final Report di the Philadelphia

EnerstAr COnservation
Pro am. Philadelphia. 1979.

vai a ) e from:
Blue Cross of Greater

Philadelphia
1333 Chestnut Stre4t
Philadelphia, PA 19107

Blue Cross of Greater Philadelphia.
Practical Energy Management .61
flealth Care Institutions.
Philadelphia, 1977. Available
from:
(see above)

Brown, Robert J. Life-Cycle Costing:.
A Practical Guide for Tlnerp
Mana rs. Atlanta: The Fairmont
Pre 1980. Available from:
The Fairmont Press
P.O. Box 14V7
Atlanta, GeoTgia 30324

Dubin, Fred, S. nowt to'Save Energy
and Cut Costs in Existing

4 Industrial and Commercial
Buildin . Park Ridge, NJ: Noyes
Data. rporation. 1976. Available
from:
Noyes Data Corporation
Noyes Building
Park Ridge, NJ 67656

f

Minnesota Department of Entkrgy
Planning and Development.
Energy ACtxunting Procedures
Manual lor Local Governments
and School Districts. 1981.
Available from:
Minnesota bepartment of

gnergy Planning and.
Development

St. Paul, MN
612/296-8899

!Stational Society of Professional
Engineers. Guide to a Succ9s.sful
Project: Energy ConserVadon and
Management Available from
National SociEty of Professional
Engineers
2029 K Street, NW
Washington, D.C. 20006

NationaI.Society of Professional,
Engineers. Model Competitive
Procurement Procedure. Available
from:
(see above)

Southeast Georgia Planning .
Commission. Energy Conservation
and Management Guide for Small
Nfunicipahties and ScIool
Disticts. Available from:
Southeast Georgia Planning

Commission
P.O. Box 2049
Waycross, Georgia 31501
912/285-6097

Thumann, Albert. Handbook of
Energy Audits. Atlanta: The
Fairmont Dress, 1979. Available
from:
The Fairmont Press, Inc.
P.O. Box 14227.
Atlanta, Georgia 30324

U.S. Department of Energy. liner
Audit Workbook for Hospi
1978. Available from:
NTIS
U.S. Department of Commerce
Springfield, Virginia 22161
Document 1: DOECS-00412

U!S. Department of Energy. Energy
Efficient Hospitals: DOE- Assisted
Retrofit Projects. Office of
Institutional Conservation
Programs, 1981. Available from:
U.S. Department of Energy
Technical Information Center
P.O. Box 62
Oak Ridge, TN 37830
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U.S. Departmer& of Ithealth,
Education, and Wagare. Public
Health Service. liedlth Resources .

Administration.
Criteria for Design Review arid
Licensure Surveys of Solar
Systems in Health Care Facilities.
DIM% Pub: #11RA/79-617
Energy Issues in Health. DFIEW"
Pu #HRA/79-14510
Energy Management in Health
Care Institutions. USGPO
1017-022-0046508
Solar. EnergSLfor Health' Care
Institutions. DHEW Pub.
#HRA/78-618
Total Energy Management for
H DHEW Pub.

13
The above 5, publications available
from:
Health Resources

Administration
Division of Energy Policy and

Programs
5600 Fishers Lane
Rockville, MD 20857
301/443-6652

Other Contacts
your State energy office
your local electric or gas utility
The American Association of

School Administrators
1801 N. Moore Street
Arlington, Virginia 22209
704/528-0700
The American Hospital

Association
Energy Task Force
840 N. Lake Shorel)rive
Chicago, 11, 60611
The Association of Physical

Plant Administrators
Energy Task Force
11 Dupont Circle
Washington; D.C. 20036
202/234-1662
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