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| Source of Infurmanon for the
Guidebook .

'I‘bemfo:manmmthmguidébook
is baséd on-a field evaliation of .
grantees in the Institutional .
Conservation Program (IGP). The
ICP, authorized by the National
Endrgy Conservation Policy Act of
1978 (NECPA) and administered by

the Department of Energy, provides

audits and 50% matching ]

grants for detailed energy analyses o]
andforthemstallauonofenugy

_savingycapital improvements to
schools and hoepitals. The'

& sample of Cycle I and deII
ICP grantees in drder to

the impacts of the program and the
facwrsthatconmbutetoacluevmg

effective leadershi by institution

managers was clearly linked to the

success of energy conservation
Thl.ls.t,lns

L] +
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Definitions of
" Terms Used i in the

Guidebook

Energy Analysis — Systematx
analysis of the energy use .
a facility ‘hich determines the ®'
-ﬁmnual.mwsavmgsandotm

HVAC systems, etc.), (3) lighting
{reductions qr conversion from
incandescarit to fluorescent), and (4)
special systems (solar and other
altermative sources, heat recoveryy
etc.). The, cost and energy saving
potential of ECMs vary by type of
ECM and by the facility in which |
they are installed. Theexact™ > -
canhnmﬂmofECMsﬂmtwmbe

ongoing

maintaining the facility. They may
be cggried out by maintenance staff,
byoccupantsoft.hebuﬂdmgaorby ,
outside service pontractors. They
involve keeping physical plant
equipment in efficient working
condition, avoiding the waste of
enamrandreducingwhemposmble

heating, cooling dnd lighting usage.

O&Ms may be very cost effective

but they require ongoing monitoring
toensxmthntmgyéavmgsm .

DOE — U.S. Departmentofl{nq'gy

ICP — Institutional Conservation

PR
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- " several factors that kept icipqnts
1 Int.roductlon e e v et T
hergyConsenmﬁonWorks Wmﬁ::&?mmi This
. Are you one of the key managers  involved in developing a.successful
\ " of an institutional building or energy conservation -
3 umu&n?ThemmdmcﬁanMmeMB potential problem areas, success ¢
' evaluation of the Institutional stories documented in the field. So,
' Conservation Program, a DOE- whether you’ve read Tthose estergy
-sponsored grant program that seeks  handbooks’’ before, or are

. to help eligible nonprofit institutions  considering the idea for the first
\ #ave fuel and avoid costs, i i '

fdemnnn::dﬁthat;:mm’ that - @aformation in-the that follow.
in the first two gRant  por additional ICP evaluation '
cﬁ*smﬁwmmmqﬁmnmai' ” ﬁmhgaﬂnAnEwmnﬁmuﬁun
comprehensive energy conservifion’  ypoiutional Conservation

programs on the average achieved ~  prengred for U.S. DOE by The
ummhm@bmmmmm§thm * Synectics Group, Inc. under

’ . g t&wswuhmhwmmed' subcontract to Opportunity
13.2% of their preICP Systems, Inc. April 30, 1983.

consuymption. , . - :
_ * Participatipg schools reduced .
ca enengy usage by 21.6%; hospitals -
| by 8.3%. "
- . » Oil usage reductions by. grantees )
FO ~ ‘ ) totaled estimated 2.25 million
* ¢ . barrels of 0 year.
- . Where top managementstook a
strong role in the conservation
o _ program, institutions enjoyed twice
- s o the energy savillgs of other grantees. :
! ’ And wheré managers had daily E = v . . A
Lo S ammmymmqmmnmgpsmmmi a . .
. * grester savings generally occurred. : . .
Ihwv‘hnlhndamdSh&wd , . . .
- st Energy Conservation , | v
A X ~ Tﬁsgmhhnkwdﬂammﬁum | o |
Y energy progran **cookbooks” |
. - because it addresses the concerns ' -
o N and responsibilities of institutional ' . ‘ G
oy L < ] managers in conducting successful  © '
- ' . ' energy conservation programs. This . ’ P

——

{~
5

guidebook is keyed to managersof .~ - . -
) o, X .- schools and hbepitals and-the - ' SR A
* . * information j tains is grounded . [ ., o
. " in of case studies of - - - _ : : S Y
institutions that participatd in the : :
ICPhhmn’ﬂuwummhaml - - ..
hospitals achieved impressive N , : . .
savifigs, yet evaluators discovered . ‘ ..
- ‘

~
L SN
»
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mm Policy Must Be

 Thorough snd Begin With

Top Management

Ymm@ekeymunmmof L

anymwcmmvatmmmm

proven time and again in field

studxealthllbedmcussedmdetail

mtheﬁrstsectionosfthls

dxscus&mbft.hemmdrpmﬂts
manenm'grconmwmmprogam
is in order before we examine -
* problems and success in various.
hreas.'l‘hefg!lowmgstepsarefairbr

-&owwmandEnu‘gy
" Analysis—This systematic
. ‘analysis of the enférgy use
pattemsofafanhtydewmhes
the financial ard other benefits
‘of carrying out’ various
conservation activities. It can |
ewmouslymcostand
scale.butlthll you
with informatijon atl options.
4DevdopaStntegy—-—0nthe
basis of the audit, determine
what level of savings you will
~ goek at what costs. ‘Decide 'who
will manage and drive the -
pmgnm.WillywpseO&Ms
only or invest in somé capital
xmmvmmts(ECMs)?

. b. lmphent t.be Stntegy—m

BN

good
‘mvestimreofauthomyfroq:
- the top. .
6. Keepthergnm
. Golng—Monitor results, fine-
tune operstions, keep equipment

" in good repair, and continue to.

This general . will*be
elaborated upon as i the
various findings the ICP .

- for the oversall energy conservation
* . process. The rest of this guidebook
is organized into olkmmg -

, sections:
OEwandtheOrgmmatmn.
cEna'gyandManagmnent =
OMnmgmnmtandt.}ieEwm )

3".

o .
. T

.
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) , n :  energy-policies must do_rpore than
, ‘ 2. Energy and the el s o e g
. (,man|zai;|0n ‘ ,weomumpﬁm- : m. ‘.
o1 ' tMm  your 4  TeSOUrces
18 : ) futumphnnmg.
-~ . R Energycomvahonmmost -
" organizations is not just a cne SueeassCallsfm'TeamSpirit
- '; : person responsibility jor a one-time Untﬂrecentyear&ymas“a U SO
AN "~ investment in energy manager had little cause to give .
. conservation redches virtually every  attention to energ¥ conservation
W ' _ level of an organization, and is * . because of its relatively minor
- X * affected by the attitudes and actions . financial impact on the brganization.
.o N I U ofeachofxtsm?ba-s,aswenasby mmmmyoum
<« - . the instafla have an 3pportunity to addrees
- ' o " energy efficiency can-rarely be concentration usually reserved for )
, ©achieved merely by assigning it as a the obvious missjoirrelated costs ~ *
A J task to a single portion of the you are-accustomed to dealing with.
! organization such as the facilities or However, with energy conservation,
S maintenance department. Although themmﬂﬂltydnmtm
S B " itis obvious that success would be  on g single subordinate. The encrgy
. : ' _ . impossible t a major issug benefits frgm virtually
ot " involvement of those responsible for everypne's aliention. Lyetyone
. . the facility’s operation and upkeep, - 'should know how his/her function
S ' . it is ngt enough for top management energy use and cost, and

- toasmunethatﬂxeythecandombm us way:
: : —>  Depending upon type size ., modify his/her function .
, T of your tion, you as the top " énergy conservation. However, the
: . manager be unable to devote .- - best results can be expected oaly if
attention on a frequent, you as the top manager

o . " much less daily basis, or proyide the the importance of this sum of
t‘ : N However, you must modify your ﬂmmﬁommsymnmhw
- . management policies, if necessary, to Progrym.
' guarantee that every. staff level
-belowywisednduct.ingdaﬂy - Te '
o operat;iommt.htheawaremssthnt _ SR
N - youaﬂdthemsﬁmmnvmmgy
S o oonsewatmnasah:ghprmty Your
8
: _,,
A / N
£, - : 7o
1 - |
I
£ .,
1
. ¢ .
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~_ Positive Incentives Can .

Ephsdnce Results

Topmduceeffeptwe,remlts.ome
your golity on energy and its ,
priority in the organization are
delineated, you need to promote

ipation in your energy
conservation progvam. To the extent
that pogitive and continuous
incentives can be built into
program, the more likely it t
usepohcywxllremltmnuugm'
and continuous results.

(e e e e e

- Poﬁhve Incmtwes'(ﬁ,
Ehhance Results - .

‘Atone ICP evaluation site, 4
schools in a district were visited.
The system’s administrator
with ways to save
energy and was reasonably
vaall i on general technical
methods. is management approach
is to allow each principal to handle
the task in his own way. Added
mcentxvestoprmcxpalsmt.lmtthe

greatest results was awarded the _
dmtnct..smmgyconsm‘vauonﬂag.
The result was-considerable
awamessofmmrmmltsmdg
degree of competition améong the
schools. For example, the principal -
at one high school was very
enthusiastic about saving
Hereportedt.hntheemtmmlly
looked for additional O&Ms to the
point, that'he received complaintsg
from parerjts that water coolers had
beanmmedoff.'l‘heECMsmstalled
" { dhrough ICP included insulation jn
retrofit, and window reductions. The
1 dollars returned to the school from
t.hesavmgsoftbeECMsandBchve
O&M&fortsallowedthe to,
throughout the school, . :

‘For exsmple, within an mst.xtutaon,,

anmthlynewshtwcanmformﬂ:e

gmlsamiremrl_tsofindivid\ml ‘
schoels, and providing public )
moogmnonofﬂkmmltscgnfoster

mt}unywrfacxhtysexm:)g
orgnnizanomlstrucuue,oryouﬁny
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 energy
decisions. You then need an energy
manager, whohasdaﬂyoontactmth
the maintenance staff, technical -
“knowledge of the energy ,
conservatpntedmulcagm
nnq-theaut.bmityto
make decisions and implement
change. The qualifications of the

{ person to accept this position may )

var}} by.the type, size and
coriiplexity of your institution. For

exampla,masmaﬂscboqldmaor‘

individuat school, this inay be you.
However, in a large urban school
district, university, or hospital an
energy manager may be the current .
d:rectorefymrﬂxysm}phnt;m
to be crested for the energy . . |
to energy
Regmdhssofwha'etfe
pomtionislocatedwithhymr
. organizational sfructure,” the energy
mamga"sjo!)mllstmdude:

l

-

A .
* adequate technical skills to
umst.nnd.adjust..anddmgmse
tycr tu
”'”'mret.heneaesscy :
dalegatetheresponsihilmes
adeqmtetameandauﬁmtyto
carry out operating policies

effectively, without conflicting
‘with other duties or priarities; -

 well-defined responsibilitiesg

relating to dmly operations,
periodic i

Int.helCPevaiuaﬁmxtwasfound
t.hatmstxtut.louswhavet.hm'eazg'e
structured energy programs
where the quality of the energy
manager was rated excellent, energy

‘manager was rated less
thanemellem. the average savings
"were 9%. This supports the principle
ﬂmtpeoplearewtaltoenm'gy :

savings. « o _ﬂ

e e e

mﬁvmgsavmgedabwtzo% Whév‘ <

)

w“

ey
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‘ - Management Budget bility is .
‘Decisions Effective |
.. What might be the cost-
Establish Energy as a‘Cost.' _| effectiveness of shifting a |
~ Component.in Decisior’ hypothetical laundry operation from
Making : a daytime to a nighttime schedule?
Viewed from a narrow pergpective,
- A piecemeal approach to energy the conclusion might he negative, -
investments that achieve some from operating large energy - B

_energy savings. However, the more consuming equipment during off
ive task of the top { . | peak hours could be gregter, than the |.
manager should be to analyze the additional labor costs of riight shift
degree of cost effectiveness thatis | operations. However, by establishing
achieved by energy saving actiotls as °| the objective of reducing laundry
compared to other cost saving  * | costs as a budget résponsibility for -

' T b , . efforts, Energy conservation is 8 the  department’s manager, and by
o relatively recent addition to the fop | providing useful data to the L
. . : e . mnnger'suxﬂqandpechniquesfor manager on enefgy versus other ' * | |
‘. " ' controlling operating costs, . aperating costs, the manager may
. ‘ - Whether you apply the energy reach a creativé voluntary solution. s
. : -t A conservation tool or some other cost If energy conservation becomés the | -
N S saving mechanism is a key question |:tqol for the depaltment manager to
‘ . ,fmyouinbothneabtmmandlong reduce the laundry budget, it will .
' . range planning. The answer will - probably be used effectively. The |-
. L , become clear from a simple* manager will then seek assistance '
. o o - " comparison of cost pffectiveness. from Maintenance and other sources .
" : e . However, you must ensure that the | once the basic costs and benefits are
o dollar bbnefits of energy | | presented clearly. <«
- . " -/ " conservation are conscientiously SRR ‘ N
- "« - reviewedon an equal level with - o _ AL Q o
» considerations. Furthermore, just as ‘ K )
- ' you wouldn’t invest in'a new staff : :
- member without monitoring his or ' .7 .
\ herpm-formame.yoummﬂdphn C e -
- into every enérgy conservation ¢ - .
SN expenditure methods, and ' .,
. i instrumentation as appropriate, for N
) the actual results. The v o,
, added of this, if any, can be .
* as partiof the necessary
. in to savey . If energy ~ ‘
. . conservation always could | fo
. * “be retied on to accomplish a known . ’
A result ‘of their "
‘environment, quality of installation, .. .
- Initial adjustments, preventive . 4
V R maintenance, etc. this might be an .
. & unnecassarycoﬁsxdera : ‘f . )
) : :
- . . R - . _'." ‘» -~
- » 6 .
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«  Desmand Feedback - * = '_ YourihragyParsam:elMust -’
e A ] o E- ,MM HmMndenE;pcﬁse,,r-"
7 oA yniversal - | Programs Avoid Wasted and '
ty it th ICP -eyaluatiom was lmﬂmuqe =+, {°. As was mentioned earlier, you
- that after had been gpent forr “Mwst—if you have néither the skills
mmwm ' thelCP*mmmdedw nior the time—delegnte the daily .
‘.. ehergy - facility’s - tasks of embrgy conservation ‘)
. .. -top management did not know = ° . “Ww‘hﬂt ' Mgmbstaffpemon(orpa'sog:) T,
. whethek the projected energy éost Vﬁ?fwmwmbﬂ‘“’u‘e . 't Costreffective-emergy saving actions W
‘savings had beén achieved. Although ndmimsuaﬁveormchanml - will create demands for arialysis,

/ a few technical managers had - capacity for systemgtically o emmd,gndeﬁmmtopémnonof .
* + . maintained of total nonthly | menitoring and controlling the major | todgy'sm ted systems .. -
and annual cgnsumpdm ' factors that cauge high . . and equipthent. In the past,'simple.

* throughout the ICP involvement, ~ | consumption. In the cases where e:n‘gsystamsreqmredm!ypwﬂa -
v . almost nodle had scrutinized such - -{-monthly, seasonal, ors—more .|, who could keep equipment .
records in enough detail to be* annual menitoring of - | operating; the present and future . -
iinformed on the overall achievement. | consusgption is performed, there reqmmmuchg-eata‘talentwmme .
" Even in the cases where actual -doesmtseuntobeanaﬁecuve notmlythntu;mpmentwvrksbut
results indicated-less achievement the resulting that it is at all times g
mmmmmm?&. knowledge for the purpose of . | “adjusted and con to maintain -
* attempt to diagnose or correct . — 1 efficiency. If choose $he modern  +  °
* +  ECM's performance. The common 7% of the sites visited . Mwmm?wshvmgmmylw
attitude was'one of » s had been employed | fnust, slso-invest in the people to”
Yy b!mdfmmtﬂwmected : -mxfymgfdmm asourd that. the hardware does its
. savings dutommcally oceur. actually petered |; pogt, e
ox(y energy performance. It is doubtful : ’
-thatumebrmvesuganonand T L B
: correction of inefficiens hardware »Eﬁm and Staff oo
o operation is resulting from the . [ Augment' the Energy Savings |- -
N _.momtamgact.mhes.l‘*m'mm;ﬂe. of Sophisticated Equipment + I -
, | one hogpital that included daily
monitoring of electricity ' The ICP evaluation experience '
.| consumption, peak demand, and repeatedly found that managers
, temfleratures pn an basis apparently assumed that
. + | simply stored results in a desk . || Sophisticatad age” energy
’ drawer. No attempt was made by || efficient tcouldbe -
! . the maintenance staff to use the m%?‘mby |
| moni for trtining
- : m‘““é%.l“”"““ i and wage scales. The frequent result
* , .’ ‘.; / g - : mmmmw 1
) .  when it failed because of a lack of T

nbilftyortzwblesboot.ﬁ:g
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.. smessures, Your staff has a sense of  In recent years, asenergy - - mﬂﬂmmm
: ‘what will work and what won’t , . conservation has become a viable = | P ‘walkthrooghs,” - .
_, "areas that sre most inafficient orin . it ¥ likely that you have received . {#dditjonal activities - |
v need .of repair. Also, they are miore  information on energy conservation, ;. MO&Msmd CMs that could .
. likely to myintain an energy measure ' or actuaily participated in some level, be implemented in-house at low
ﬁhl@idﬂﬁfythmsdmthm’..dmﬁm-aeﬁvity.ﬁmn .costs). For example, at one
" one imposed from the outside. Many ~ analyses to implementing some | Midwestern hospital, a building
: energy consultants find that some of measures. If you have had energy engineer reported his ideas for | .
- their most practical »/ . analyses copducted for your resovering dryer exhaust heat from
¢ recommendations griginate from particular facility, or have gineral | the laundry to preheat the domestic -
building staff suggestions, which literature on energy conservation in | 2ot water. In addition, he ,
they then investigate and develop. your type of facility, pow is the time recommendsd using the hospital's
Whils it is trize that outside experts . t0 réview those studies to deteymine | SMefgency generators to reduce peak
. can i more complex and However, neither of ,
]
. -
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'PerformanEnergyAmlysis
'An energy analysis is a tie
. analysis of the enexgy use
of your facility, and to be ive,
it should determine the

mergysavmgs,andoﬂu'beneﬁtsof
carrying out’'various energy
conservation activities. Since an
energy analysis can vary enormously
in cost and scope, you must assess
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 cail be structured
into three general tasks. These are:

¢ Developing an energy
cosumption profile.

* Assessing the current status of
energy systems and
requirements, -
-Idennfymgcomervatwn

Measures.
Whamsadi@usmnofﬂm

»~

’

L you need to make in.conducting an

eﬁect.wemyanalvm

.ptwemyw

What is the Focus of the Analysis?

JDepending upon your needs and
financzalcommlt.mqntt.om-gy

consd'vatmthescopeofywr
actxvxtycanrangeﬁumxdsenntymg
Jow-cost/no-cost basic operating and
maintengnce procedures (O&Ms) to a,
detailed, compréhensive technical
analysis of energy systems and
capital investments in equipment or
structural modifications. You must
determmewhntt.bescopeshmﬂdbe.
For example, if you are just starting
-an emergy program, and you do not
have a large budget to invest in
energy conservation, you may want
to conduct a simple audit to identify
O&Ms, implement thoge O&Ms,

: .hgt.. In cases

track consumption, and use the
res\ﬂtstoconvimeymrbonrdof

- directors that grester achievements
cmldbenmdexfthsy:mludefunds
for capital investments in next
year’s budget. On the other hand, if
you have already implemented

" O&Ms, or if you want or need?®®
mptnbeacompm)m&veanalysm

your long-term planning
should conduct a

.qnn;n'almmvemb'ms.

-~

Foster Increased Energy
Savings ‘ .
The overriding of energy

 energy, rather than to
analysis of the “total” facility. For
example, while some or all of the
ECMexﬁaﬂlumﬂmmﬂywqe
px'od\mve,appmﬂmatelyso%qf
ﬂ:eECanteaspmvxdedcvxdeme
to the evaluation team that
additional O&M efforts may have
been more appropriate than the-

i ted ECMs. Overall, these
grantees showed dverage energy
savmésofl?%nsopposedtolo%
average savings where the nedd for

additional O&M efforts was not
evident. In many cases, an O&M -
focus might, have resulted in the
O&Ms “‘outsawing’’ the more costly
ECM expenditures. This is further
illustrated by the fact that only 39%
ofd:eteéhnmlanalysesrevmed
recommensdaddmoml
t.heearﬁm'ma'gy
where the technical
analysis did identify O&Ms,
institutions showed an a of A
16.4% savings, while those in which
technical analysis Tailed to
recommend additionsl O&Ms
showedanavamgeofloa%

"savings.

\



\Who Should Conduct the Analysis?
Dépending u our assessment
of your staff's g&%ﬂxﬁm much or

it 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
youknowxfanyoft.hemwxllﬁll
your needs. At a minimum, your
energy manager must be able to
develop and monitor your facility's
“energy consumption proﬁle
In many cases,
complex campuses and hospxt.als
your energy manager, with the
_ assistance of your maintenance staff,
also should be able to supply a
com ive assessment of the
status of eneggy systems and their

Tequirements.

all of the

Once you have a consmnpt.xon
profile and an assessment of existing
systems, may want to provide
this infi tion to an outside
contracton and allow him or her to
focus on the identification of energy -
conservatipn measures. A registered
engineer or engineer/architect team
who is familiar with your facility as
well as with energy consegvation
leg., a staff member from an
engineering firm who has worked for

you before) should be chosen. -

However, some firms/consultants
.may be able to offer you a cost-
effective energy audit package that
will meet your needs in all three
areas, and would not interrupt the
schedules of your staff. In gny 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 progress and assign a staff

.member to act as a ‘‘secondary
.audxtm"Tlnswﬂresult.matwo-
way communication; the analyst will
learn the of your facility,
and your -member/auditor will
become familiar wit#®he analyat's
methods and recommeéndations.  °

-

' ’

Reports reparedf I
part.n:npant.‘ss vanev.iggefm.l%8

quality, scope, and effectiveness. , -|.-

One common pattern observed
during site visits was' that certain
energy auditors and analysts tended*
t-orecommmdthbsameO&Msand
ECMs at all buildings. In msesof
buildings that are very similar this
practice may be acceptable, but
most seemingly ‘‘similar” buildings
are in fact quite different in their

3 energy character due to the

variations in mechancial squipment,
utilizafion, numbers of users,
operating and maintenance
conditions, siting, and other factors.
It is dikely that if you monitor your
auditor’s progress you can ensure

‘I that he recommends the most cost-
{ | effective ECMs for your facfhtty

{ - - -
,

*
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Develop an Energy
-Management Strategy
ucting an energy analysis will

not by itself resuit in energy

. savings. You need to create a
definite strategy for acting on the
analysis reco tions. This

strategy should consist of specific

goals (e.g., what level of savings at -
what, costs), and the specific- means

. to adueve them {o.g., who will
operate anSrogram) Thig takes
planning coordination, and it is
a step frequently overlooked.

Your responsibilities (in conjuntion
with your energy manager) in
developing an energy cof\servation

_strategy are to (1) 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
Recommended in the Analysis
e Are ehergy and cost sgvings
gra:iymons realistic? Were the
¢ assumptions of the analyst
. correct—that is, were operating ’
hours Yealistic, health and safety
regulat.ions addressed? -
o Are recommended energy
conservation measures
appropriate for your facility?
Can they be implemented within
your existing systems? Do they
blend with your normal
spperating procedures and
schedules (e.g., do ,

»

ot

t

. OIs

reoomnmﬁt.;ons for automatic
boiler con conform
ogerat,mg hours? Are

tions for infstalling
mtxbulea on doorways that are
not used)?

elsy staff capable of
main the measures
Woult training be required or -

~ should you consider outside

" maintenance contracts?

measureable? .
- Will you need to invest
additional funds in instruments
to measure performance? Will .
these costs out.wexght the
savings?

* Do énergy measures conflict

. with your facility's prime

jsgion, or régulat,mns governing

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?

e Do the measures serve a purpose

beyond energy conservation?
Can fou sures by
priorities justified by the age of

* equipment to be replaced? nght
an ECM for window
ifications also solve the
problems with leaks?

The Nwd for Instruments to
Confirm Savings

A major midwestern hospital

4 installed three major ECMs,
including: automatic chiller contiol,

boiler stack heat recovery, and :
HVAC system modifications. e~ ¢
All of the equipment was properly
designed, installed, and maintained,
yet after vhore than a‘year, only a
fraction of the expected savings was
being achieved. Further
investigation uncovered no obvious
operating problems, but it was also
evident that there was nof enough
instrumentation to discover whether
the individual ECMs were producing
results. The lesson is that an
additional expenditure for
| instrumantation could have helped
identify adjustments that would
increase energy savings.
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Cost-Effective ECMs Also

"Might Help Reeover the -Costs

of Needed
Renovations
At one ICP high school, the
heating system had become so
ineffective that students had to be

and

-sent home on cold days. The ECMs
, installed consisted of 128 )
] thermostatic control valves on

individual thermostats, a mght
setback time clock, ceiling
insulation, lighting modifications,
and boiler dual fuel bumer :
replacement with conversion from oil
to gas. Overall, the high school
achieved a 3% sa i energy
consumption. Al it was quite
evident that boiler replacement was |
t regardless of the
e@f&t}' of federal funds, it is.
likely 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 <

Select the Most Appropriate and
Cost-Effective Energy Comervaﬁon

-| Methods

e Separate capital unpmvement
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:

- Purchase and installation costs

. - Maintenance, monitoring, and

instrumentation costs

Instaﬂ,atjon. maintenance,

requirements.

Deve&op an Q&M plan that
specified changes in building and
equipment methods and
schedules, and changes in
preventive maintenance
procedures; this should faclude
specific job desgription changes
for each affected staff position,
as well as general procedural ~
guides.

. a plan for E€Ms that

building and equipment
modifications, projects costs for
each measure and optional
combi ng of measures, and

. projects an expected timetable

"“for procurement, installation,
_ operation and on-going

*

\

2

19

* 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

These efforts should give you a

clear blueprint for achieving and
maintaining your-energy
conservation goals.

Implement Your Energy -
Management St.rategy .

Similar to any new program,
implementing your energy program
requires persistence, patience, good .
. planning, and suppogt from the top. -
Assuunng that you have decided
what you are going to do, and who
is going to do it, the next questien is
how to implement your program. It-
is likely that you have a imited
amount of money to invest, and
therefore, want to implement as
much as you can within your budget ~
limitations. Therefore, you should
befin 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 mstxtutlon of propesed
changes and impact on facility
operations {e.g., Changes in daily,
. weekly, monthly, seasonal or g§nnual
schedules). ,

Then, o 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 effect,mg the changes. .
Specify changes in job descnpt.xons.
and make sure that those
individuals, as well as those who
work with them, understand their
new responsibilities 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

ures. In some cases your
energy analyst may be able to train
staff during the sis or in a
.follow- -up program. There are also
courses in building operation and

= ———
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The Ih!portance of Keepmg
Up O&M Practices

The ICP evaluation field
interviews showed that in many .
the O&M recommended in
their energy audits. These facilities
experienced only 3% average 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, & dellar of
energy savings cost, six times as
much in ECM expenditures: when
basic O&M practxees were
followed.

Comervntion Measures:
Capital Investments

You are now ready to invest in
ECMs. In addition to $our existing

buidget and traditional fund raising
methods, are a number of
additional for financing -

energy conservation projects. You
may.decide that, for the sake of
simplicity, you may want to

- management offered through various undertake only those projects that
trade groups. Whatever the methdd,
be sure your staff is trained to
handle its new workload.

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

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 informatioh on eligibility
and mmmmmt your State

» State Energy Conservation
Programs. :

Sevmfalstatesnremw.

institutions. Some states also
. tion and
in developing
innovative financing mechanisms
~ for energy conservation. Again,
contact your State energy office.

20
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« Innovative Fmancmg
Mechanisms.

Several equipment
manufacturers, energy service
compames.engmeermgﬁrms
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
“on-the partids involved.
Tha-efore.xfyouoonsxderoneof
the following options, besure

-

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. ,
Commercial leasifig of energy
emnpmenttononpmﬁt
institutions, however, is not
very attractive t0 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'h facility. The energy costs
saved by the equipment are
then shared in a negotiated
apeementbetwmtheusa'

-, and the outside party. -

Energy Service Contracts, in

which an outside party

to pay the user’s energy %

andclmrgeaaﬁxedfeewhmhm

less than the user's base year
energy costs. The outside party
implemerits 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.

”

. 4T
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Procuging and Installmg * Reliability. =~ .
Eqmpment . . Much energy equipment,
: especially electronic control
While the procurement for systems, and many of the
energy equipment ommodifications companies that design,

may be the samé¢ as the one you use manufacture, and install them,

are relatively new, with only a

projects require some specxa] -few years experience in the fibld.
considerations: " Be sure you contact referpnces -
*'Space and Specifications. for the _equipment and the

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

For example, some , -

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 (e.g., thermostats
could have solid locked covers to
prevent continual adjusting, and
air conditioning units should be
located in an area to allow
maintenance staff to changse
filters, etc.).

» Maintainability.

Energy equipment, especially
newer and more congplex
techfologies, often requires a ggt,
of adjustment and maintenance.

taller, preferably in .
. sumlar facilities. Ask for
financial statements or other
proof of business stability from
manufacturers and installers. -

Ask for and examine warranties

or other forms of gyarantee that

will protect you against. .

-equipment failure. ‘

* Performance.

Unlike many mvestments
energy projects often are
justified entirely on projected

. energy savings. Xet, once
projects are installed, there is

- often no:way 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.

{ Include performance
measurement in warranties or -
other assurance documents, so

N

2 )

-The procurement process shouid that you are protected against
ensure that the manufacturer, inadequate performance as well
building staff, or a service as against outright failure.

contractor are capable of
mamtmmng the equipment. New
technologies also may involve

- It is important to be sure ypur
equipment works before
completilfg the procurement. Be

unforeseen costs to correct sure that mechancial or
problems, and these should be “electronic equipment is tested .
allowed for in operating costs. on-line before accepting it.

P )

The Importance of

e g,

Performance Guarantees _ )
In one schaol facility, heating
systems controls were installed and |
setmthesunﬁner which is the L.
normal period 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 followmg winter were
addressed in the spring, but then
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 guardntees had expired.
This shows how critical it is to
observe and confirm equipment
performance before gusrantees,
warrant.xes ete. expm

-

- - —_d

. 'l‘rmm

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 untlerstand
how the equipment works. In
any case, make sure you take
advantage of any training
services provided by the-
manufacturer or installer.

e Document.amon

Ask installers/manufacturers
to provide as much concrete
documentation on the equipment
as possible, including operating
manuals, naintenance manuals,
and as-built drawings, so that
your facility staff is prepared to
handle the equipment.

.
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Maintaining Service Cont.racts
Can Avoid Unexpected Costs
A midwestern high school
installed a mew boiler designed to
burm sawdust from’a nearby lumber |
mill. However, sevetal factors were
not taken into account in_planning
i the project, including: the moisture
content of the sawdust, which '
caused nic performance -
problems; the cost of delivering the
sawdust; which increased operating
costs; amd the school staff's -
unfamiliarity with the equipment,
which prevented them from solving
some of the operation problems. The
lessodlis that any unfamiliar
technology like this must be given
1 very thorough oon*nderatmn for -
these hidden pro
provisions should mde for
covering unforeseen costs or
operation ptoblems in such
unpredacmble situations.

The Natmnal boc:ety of

. Professional Engineers has prepared
two useful guides on the subjects of
ECM procurement and energy
project management, which are
listed in “Sources of Additional '’
Informdtion” at the end of this
guidebook. f

/
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Keep the Ene:gy
Management Program' Goxng'

There is a natural tendency to
assume that once the last bolt is

Mghtened on an energy project, the
job'is done and your attention can
go to other things. Though this is
true to an extent, in another sense
the job has just begun. Energy
dollars are saved over months and
years, nd savings require regular -
attentiongn order to continue at
their expected rate. Concerted action
is needed-to ¢cbunter she tendency to
“return to normal”’ that so often
follows a period of innovations This
section suggests some practical
means of keeping’ your energy
savings on target.

The ideas in this section should
become part of your energy
mansaget’s rotitine, 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 :dmt.lfymg the
areas of potentially greatest savings
as well as quickly pinpointing
consumption-incregse prob
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
subtrgcting the savings prpjectwns
from your base year consumption
levels you can establish a target
energy budget, that can then be
used to track energy performance.

22

Review E Rills -
As your energy bills come in,
record the consumption and cost
data for that billing period, or have
your energy manager do it. This will
allow you to energy
consumption compare actual
consumption with ecnonsaswell
as your target goals. -
important issues in nevxewmg your
'energybxllsare*’
e Is the bill correct? ~
Arethetebﬂhngermrsdueto;
"' meter misreading, computer
"errm'doublébﬂhngetc"
Compambxﬂswyourbaseyear
target budgets to see if a -

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

and your energy supplier to -
resolve the discrepangy.
* Are you purchasing energy most

economically?

‘ This involyes 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 Rates.

Some gas utilities are offering
lower rates to customers who
maintain alternate fuel
capabilities. This may involve
periodic interruptions in gas
servige, but if you can use an -
alternate fuel during
interruptions, the cost savings
may be substantial. .
< Fuel Purchasing’

Local governments and otheg
rﬁmonal groups are beginning
to use cooperative
strategies for heating oil. This
can offer substanfial prices

' advantases
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Evaluate Enerdy Performance - .
Recording energy data each
month is one thing; usm? it to
assess your facility ]
performance is another. The |
- real vilue of doing energy’ :
accounting is to meastire—with |
the hope of improving—energy .
efficiency. How do you measurel
energy perfmname" One of the
. simplest ways is to keep a
chart of your year-to-date
consumption. If your,
consumption is increasing,
v congider the following factors: {
e Has the weather been more
severe than in the base year?
e 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 Problems
Assuming that you have -
‘implemented a oomprehenswe
consérvation 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 dnform you that expectations
are not bem%;‘et. Some complex
ECMs (e.g.. puter systems,
boiler interconnects, heat recovery)
may mqmre the attention of the
installer,\n ufacturm' or service

% essentially a qu

means as:

contractor. The fact that you have
been tracking energy performance
and arg aware of problems when
they occur will prevent both energy
and dollar Josses over the long term.
Monitor Prograrh Upkeep  * '
Though you may have spelled out
O&M procedures for your staff, and
arranged for service far ECMs, it is .
nonetheless important to check to
seb that the orders are being carried
out, The energy performance review
bills is one way

1

process using
to'see 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

. intermal staff adherence to O&M

procedures and external service
contactors’ adherence to specified

" requirements.. .

Even with the best physical plant,

your facility is not hkely to maintain

the efergy efficiency it is capable of
unless the peopleé who use and
maintain it are ly motivated
toward that While motivation is
ity within
individuals, t are several ways
management policies can encourage
individual support of institutional
goals. En management goals
can be sup through such

* Reporting Syste;ns.

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.
s Publicity. -
Success should be highlighted

in the institution’s regular .
communications media, such as
staff memos, newsletters, posted
announcements, etc. Individuals
who have contributed to
improving energy performance
could be recognized, through
special meption, formal or .
informal awards, or just personal
appreciation.

« Job Evaluation. -

Some key positions could have

énergy efficiency tar .
incorporated as part of their
regular personnel evaluation
process. Energy performance .
should be more of a carrot than

a stick jn this regard.

’

e

r - °
* . ' 23
. L]
,' . ® .S, GOVERNMENT PRINTING OFFICE:, 19B4~421-060:1110)
. , . .
, \ ‘ ] . . .

L]




’ '
- Sources of
L] ®, 0
Additional
v Information
! i There are many publications on -,
eneq{y conservation, energy
, auditing, and felau‘d topics. Below is ¢
/ 4 su;,gvsu-d U of sources of
information thatlare useful for
schools agd hospitals. '
Association of nvrgy :

.
.

1

Engineers. Energy Auditing. .
Atlanta:. The Fairmont Press. .

1980, ‘Available from:

The Association bf Energy
Engineers

Atlanta- Georgia

404892-1784

Blue Cross of Greater Philadelphia.
‘Final Report of the Philadelphia
Hospital Fnergy Conservation

ng_Fim. Philadelphia, 1979,
vatlable from:
Blue Cross of Greater
Philadelphia .
1333 Chestnut Street $
Philadelphia, PA 19107
Blue Cross of Greater Philadelphia.
Practicdl Energy Management ih
Health Care Institutions.
Philadelphia, 1977. Available
from:
(see above)

Brown, Robert J. Life-Cycle Costing:
A Practical Guide for Foner

. Managers, Atlanta: The Fairmont
Press, 1980. Available from:
The Eairmont Press
P.O. Box 14227 .
Atlanta, Georgia 30324 -

Dubin, Fred, S. How to-Save Energy
and Cut Costs in Existing

¥

& Industrial and Commercial
Buildings. Park Ridge, NJ: Noyes
Data.fﬁrporation, 1976. Available
from: ’

Noyes Data Corporation
Noyes Building
Park Ridge, NJ 07656

r ) '

e

-~
-

Minnesota Department of Engrgy -
Planning and Development.
Enerﬁ A’%untigé Procedures

an or overnments
and School Districts. 1981.
Available from:
Minnesota Department of
. Fnergy Planning and
Development .
St. Paul, MN
612/296-8899 .

National Society of Professional

Engineers. Guide to a Successful

Project: Energy Conservation and

ment. Available from: -

%atymzﬁrgo—cie@y of Professional

Engineers

2029 K Street, NW

Washington, D.C. 20006

National Society of Professjonal
Engineers. Nlodel Competmve
Procurement Procedure. Available
from:

(see above)

Southeast Georgia Planning .
Commission. Energy Conservation
and Managemént Guide for
Municipalities and School
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 Press, 1979. Available
from:

The Fairmont Press, Inc.
P.O. Box 14227
Atlanta, Georgia 30324

S. Department of Energy. Ener,
Audlt Workbook for HosprE

" 1978. Available from:
NTIS .
U.S. Department of Commerce
Springfield, Virginia 22161
Docuyment #: DOECS-00412

Uk, Department of Energy. Ener

. Efficient Hospitals: DOE-Assisted

Other Contacts /

Retrofit Projects. Othce 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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us. Departmerﬂ. of Health,
Education, and Welfare. Publie .
Health Service. Hedlth Resources : '
Administration.
Criteria for Design Review and
Licensure Surveys of Solar

Systems in Health Care Facilities.
BITEW Pub: fIRAIT9617
E Issues in Health. DHEW'
Pob FARASGIGI0 —  ~

Energy Management in Health
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