
Pr scriptiv ath trategy ts f r the mall
nstruction ark t

mmercial

Prescriptive path design assistance with fixed format strategy sets were developed and tested on 21 small
commercial buildings. Two primary goals of the field test were to program costs (ex.clu.dml2
rebates) at less than 20% of the total resource cost, and to deliver recommendations to builder/developers
in ten days or less.

The following findings were derived from the field test. use of prescriptive packages of EEM's
reduced utility program costs as compared. to fun design assistance. On average, program costs were 22%
of the resource cost, slightly above the desired goal. Second, delivery times were reduced as compared to
full design assistance. On average, delivery times ranged from 12 totS days, upon the need
for trade-off calculations.

Based upon the experience gained the field test,a more flexible menu format is recommended
rather than using fixed format strategy set packages. This win eliminate the time consuming task of
trade-off analysis calculations.

Introduction

of total resource costs. This contrasts to a
program cost of 14% for 25,000 square foot facility

and only 7% for the square foot facilitye

imeliness f esign
ecommendations

This program cost for small buildings is
1l1l"til"'ll1',,_1Y'irll"ll'lt"!lt' because of the size of the small commercial
constmction market smaller than 50,000 square
feet 95 % of the number of commercial buildings
but 55 % of total commercial square footage (Hirst,

Clinton and Kroner 1986). These smaller facilities
have a median size of between and 6,000 square
feeL most new commercial in a
service are not effectively reached through
energy efficiency programs offering detailed engineering
studies.

Providing timely recommendati9Ds to owners/developers
is another important consideration in new commercial
construction programse The time available to influence
EEMs in commercial varies with the building

~1~'fU"'lnO' for commercial buildings occurs over
a of months years) & Utility staff are usually

these larger projects early in the design processe

ltiilrrva·sp()nsore;Q new commercial constmction programs
strive to provide cost-effective energy
recommendations for an commercial buildingse Detailed

studies for buildings have
been cost effective. for small buildings, engi-
neering studies become expensive for the
energy savings achieved. This study explores the cost and
time constraints of studies, describes

Path assistance, and reviews the
nn(JlnJ~S for the first 21 in a new program for
small commercial bUlldll12S.

Program Delivery Costs

A rule of thumb often used utilities is to
manage program costs -- customer incen-
tives -- to be less than 20% of the total resource cost of
energy measures This goal is
achieved for commercial construction programs, but
is a for sman commercial buildings.

1 typical utility costs for a new commercial
construction program offering detailed engineering studies
for three different sized facilities: 6,500 square feet;

square feet; and 100,000 square feet. For the
squa.re foot facility, program costs are about

f#r8~SCArlf)l'lVe Path ::itl~tE'_av Sets for the Small Commercial""., ... 5" 241



100,000 Square Foot25,000 Square Foot

Building S e

6,500 Square Foot
o

5

15

20

% of Total Resource Cost
25 r------------------------------------,

10

_ Design Assistance Sales Force Inspect & Overhead

Assistance

The DOE 2.1D simulation model was used to
construct strategy sets for the following small
commercial facilities:

set recommends EEMs building type to
achieve electric energy totalling 'at least 10%

regional energy code,. To allow customer choice,
several different strategy sets were developed for each

Bonneville created presc~ptive path
strategy sets based on detailed engineering studies of
several prototype buildings in four states. The energy
savings results presented in this paper are limited to small
commercial located in Western Oregon.

COInpJ,ete detailed enE~meerulfl

construction.
The time
studies 2erler~LHV

program.

For small commercial
time is a very consideration for

owrne:r/dev€~lo1Det·s. Typically, staff are not aware of
small construction until before ground
bre~alan2. The window of to influence design
decisions and choice for small commercial build-

can be as short as a few weeks. The time to
COIDP.I,ete detailed studies causes unacceptable

that lead to in the

Office HUllldlngs

(2) Retail
(3) Restaurants - Fast Food
(4) Restaurants - Fun Service
(5) Shops & Warehouses
(6) Churches
(7) Theaters
(8) Motels

Prescriptive Path strategy sets are designed for use with
most commercial construction under 12,000 square feet.
Buildings over 12,000 square feet may participate in the
program on a case-by-case basis. Incremental construction
costs and energy savings for each strategy set are cal­
culated per square foot. These unit savings and costs are

all

a and cost-
assistance is needed,.

Pre;Scflotl,{e Path
Bonneville Power

This approach was intended
alternative for

oluti ns for
onstruction

Prescriptive
o ercial

Bonneville Power Administration develo
Path sets to overcome cost and time barriers for
the small commercial construction market. Each Qf1",:Jitp\('I\!

For small
effective aPt)ro~iCh

In an effort to reS1DOlJLd
sets were

Administration
to be a

assistance,.
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then used to estimate the total costs and energy savings for
various-sized small commercial buildingss

Prescriptive Paths also apply to building designs that
comprise a combination of building types$ For example, if
a building contained both office and warehouse spaces, the
office strategy sets would be applied to that portion of the
building that contained office spaces The warehouse
strategy sets would be used for the warehouse spaces

A building cmmot use the Prescriptive Path approach if
more than one "special feature" is included in the facility ..
Special features include interior thermal mass, daylighting,
water loop heat pumps, and active thermal storage
systemss If the building does not meet the prescriptive
path criteria, it is referred to BPA's Energy Smart Design
program where a bin model or an hourly simulation
method is recommended, depending on the ffspecial fea­
tures" present in that facility ..

Table 1 depicts the cost advantages of using Prescriptive
Path strategy sets for the small commercial construction
market This table contrasts the costs for providing design
assistance for a square foot commercial office

These costs are of the results
found in a new commercial constroc-
tion program" Notice that Path strategy sets
still have some cost for design assistance" This budget is
used to evaluate construction and to recommend a
speCIIllC ~tl'~tf~OV set for a small commercial No
co]rnpute~r simulations are for this apl)lOlaCJrL

program costs are approximately 28 % of installed
EEM costs for the customized design assistance study"
Recommendations based on Prescriptive Path strategy sets
are expected to cost 11 % of installed equipment
costss Thus, Prescriptive Path strategy sets are a much
more cost effective solution for estimating savings in
small commercial constructions

Two Oregon utilities sponsored a study to revise BPA's
Prescriptive Path strategy sets" This was done for the
following reasons:

(1) to modify the strategy sets developed Bonneville
Power Administration to recognize the real interest rates
and avoided costs of the investor-owned utilities$l

(2) to add strategy sets for different heating systems and
fuel typess Electric heat pumps, electric and
natural gas were evaluated.

(3) to adjust eC1\UPltnellt costs and climate data assum.ptl~Jns

for the Western of Oregon, where both
utilities are located"

(4) to create additional technical information to be used
with a shared to fund
investments in energy V.81Al.BLV.Ii.'VU""'Y

for the all COArnnrer(~ial"""



Example Prescriptive Path
trateg at - all ffice

are heated by natural gas, most of the remaining facilities
use heat pumps. The average building saved over 18,500
kWh or 2e8 kWh per square foot.

Table 2 presents a representative strategy set developed
for a 6,500 square foot prototype office building with
electric heat pumpSe Two different types of strategy sets
were developede The Energy Smart strategy sets provide
total building energy savings of approximately 10%
beyond code. The Energy Edge strategy sets offer savings
of 20% or more.

The most prevalent type of building included in the pilot
program was officese Eighty-six percent of facilities had at
least a portion of the facility that contained offices.
Surprisingly, forty-three percent were combination use
building types. The most typical combination was office
space with a shop.

Procedures

program identified early a need for I.r~o~·(nl

n1rill',\,(ll~n'BImlr~ to owner/developers more flexibility
in the selection of EEMs. A trade-off involves the
exchange of one EEM included. in a strategy set with
another EEM with equivalent energy savings. Eighty-six

of all buildings participating in this utili.ty program
required some form of trade-off analysis. Over one-half of
the trade-offs involved systems" Most of the
remaining trade-offs involved the building envelopee

On average, electric energy savings of twenty-one percent
were identified in the buildings. The largest portion of the
savings, about fifteen percent, was from lighting
improvements.. Approximately five percent of savings
were achieved from HVAC-related improvements, such as
economizers and HVAC controls. about 1% of elec­
tric energy ·savings were achieved from envelope improve­
mentse This is attributed. to the large number of buildings
heated with natural gas. In gas-heated about a
12% reduction in total BTU's was achieved from both
electricity and gase

of trade-off analyses were conducted for these
either hand calculations or simple

modelse These include trade-offs between
between interior and

exterior lighting, and between HVAC energy efficiency
measures. For example, a common lighting trade-off was
a lower lighting power density in place of occupancy
sensors as listed in the strategy set. A frequent envelope
trade-off required higher R-value wall or ceiling insulation
to compensate for a large window/door area.

The goal of this program was to keep administrative
costs under twenty percent of total resource costSe Trade­
off analysis significantly increased utility program costSe
On average, program costs were about 22 %, above the
desired goal.

The Energy Smart strategy sets identify between 1.6 and
2.1 kWh/square foot of electric energy savings at an
estimated cost of to $.77 per square foot, respec­
tively. The Energy Edge strategy sets offer between 3.1
and 4e7 kWh/square foot of electric savings at a cost of
$.96 to per square foot, respectively.

sets were also for with
natural gas and with electric resistance heat. The natural
gas strategy sets more energy efficient lighting
~,,~t~n,~ to Business Energy Tax Credit

program Under the BETC pro-
gram, overall for aU fuels must be
10% above codee Reduced internal from ll.2JltUJlg

EEMs caused an increase in natural gas use that was com­
pellsatea for more EEMs. Based on
f"n~\lt-@~tt'fl~t1V~,§'1~~~;L a decision was made
insulation levels to achieve a similar effect
."t1f'~:U·,:.'l>CnF sets for natural gas identified between 3"2 and

w ni/S(J!U3.1re foot of electric energy at an esti-
to 14 per square

sets for electric resistance
identified between 2.0 and 6.4 foot of electric
energy at an estimated cost of to per
square

Pilot Program Findings

Table 39

OUliOnu! partJlCli)atJlng in this program is
square feet" The size range of buHd-

included in this test was square feet to
square feet three-fourths of the OUII0Ul1gs

program evaluated customer response to the
Path sets. Results are prt~H]Jrn.nary

from Portland General Electric's Small Com­
mercial Construction from the first 21
OUl.J.OIJllgS 'palrtlClpaltmlg in this program are summarized in
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Another undesirable side effect of the trade-off calcula­
tions is the time required to provide prescriptive recom­
mendations to cllstomerse Though data is limited, it
appears that projects that did not trade-off analysis
required about 12e3 days to provide design recommenda­
tions to customers. Those projects that did require trade­
off analysis required about 14.5 days, or about 2e2 days
longer. In general, a goal of 10 days (or is
advocated.

square foot and percent., Any interactive savings are
factored into the numbers.. This approach is simple in
format and provides owners/developers with a choice" The
owner/developer simply checks off the set of EEMs they
want to install in their facilities" The menu format is
designed to allow easy calculation of total energy saving,
total additional costs, and total percent energy savings. A
summary form is used to calculate any utility rebates
being provided to the customer.

Fifty-seven of the first 21 buildings participating
in the pilot agreed to install the recommended measures.
An estimated 246,098 kWh annually was saved in these
buildings.. In 1991, including all program management and
overhead expenses, the total resource cost and the
program cost -- with rebates -- for this pilot were approxi­
mately 47 and 31 miHslkWh, respectively .. This includes
the costs for buildings not agreeing to participate in the
program. The utility program cost was l>:II.IIl.jO;,,.IIl.JUILJl.JB.VU.Il.A>&.Jl.

than the 15 millslkWh bucJlget:ed ..

nclusi ns

While this menu format has not been field tested by the
sponsoring utilities, it may reduce the accuracy of energy
savings and cost estimates. However, it is anticipated to
increase customer choice and participation rates while
reCllUC1Ln2 program delivery costs.

The need for has been reflected in other
prescriptive programs - Design 2000 (New England Power
Service Title 24 Plus (San Diego Gas and
Electric Company); and Awards Point System

Nn?"IrIi"ll,Pi-rn States Power - Wisconsin)" Each one
of these programs offers a product or performance based
incentive in the form of a rebate&

1.. The real interest rate used in this study was 5922%"
The avoided cost includes deferred generation,

and distribution costs& Real levelized
avoided costs of and
were used for equipment measure lives of 10,
and 30 years, respectively"

Endnote
to customized

pa(~Ka~ges of EEMs reduced program costs from an
estimated 28 % to 22% of total resource cost The rl.:&ihl'U&:ll>11""'U

time was also from 30-45
1495 on average.. the of a
program cost of less than 20 % of
total resource costs and a 10 time have not
been achieved in the first 21 in the

the trade-off
burdensome0

eferences

and different
consider certain tecnnjDI.O~,gle~s

occurs, the OUlllOllD2

in have
aDr)rO~iCh now

Bonneville Power Administratione 1990.. Summary
the Path Manual Project.. Brown and

Caldwell Consultants.. Bonneville Power
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team"
in kWh!

HUl!ctm2: owners and must be offered tle:X1blll1t:y

of choice0 A program the "menu for-
mat" to this nee<t Table 4 depicts an examp.le
menu formaL The menu allows a of EEM

to be assembled. by the owner and the
The menu format summarizes energy
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