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I. QDBYID 

I'PL DSII .VU.UA'.r%011 PLAR 
1JJ6-2003 

This document provides the plan for the evaluation of FPL' s Demand- Side 
Management CDSM) Programs through the year 2003. The programs covered by 
this document are consistent with tho .. filed iD PPL's Demand Side Management 
Plan Document, January, 1995 (Docket .0. t41110-IG) and include : 

Residential Building Envelope 
Re sidential Duct System Testing • Repair 
Residential Air Conditioning 
Residential Load Management COD Call) 
Residential Heat Recovery Water Heating (HRU) 
Residential Conservation Survey (RCS) 
Commercial/Industrial HVAC (OX, Chiller, TES, Ventilation) 
Commercial/Industrial Building Envelope 
Commercial/Industrial Efficient Lighting 
Commercial/Industrial Motors 
Commercial/Industrial Off Peak Battery 
Commercial/Industrial Load Control 
GS Load Control 
Business Custom Incentive 
Business Energy Evaluation (BEE) 

The level of evaluation efforts for each prograa will be based on three 
factors: 

1 . The amount of program dollars available tor evaluatiop. This 
amount varies b¥ prograa based on the cost-effectiveness 
calculation associated with each prograa. Because some progr ams 
have benefit/cost ratios very close to one, they can only afford 
minimal evaluation activities and expenses before they are no 
longer cost-effective. 

2 . The MW and GWH savings aaaociated with each program. Thos e 
programs that are providing the aajorit,v of the savings will also 
r eceive a majority of the evaluation efforts. It is not c ost 
effective to have a high level of evaluation efforts for a 
program that is providing ainiaal aggregate savings relative to 
other programs. 

3 . The level of evaluation efforts perfo~ up to this point. If 
a program has already had a significant amount of evaluat i on 
efforts conducted, and the new program does not significant ly 
differ from the current prograa, the level of additional 
evaluation will be less than if no evaluation had been performed . 

Although the programs listed above include the Residential Conservat ion 
Survey and the Business Energy Evaluation, PPL does not claim any KW or KWH 
sav i ngs for t hese programs and therefore no evaluation activities will he 

c onduc ted. In addition, the Business CUtoa Dacentive program will be 
e valuated on a case ey case basis due to the uniqueness of the measures 
ins talled by the program. 
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The overall goal of FPL's Evaluation Plan is to maximize the productivity c f 
DSM investments in both enhancing cust~r value and creating utility 
resources. In order to meet this overall goal, PPL's evaluation plan i s 
segmented into three evaluation categories. 

1 . Impact Evaluation - Measures actual KW and KWH savings. 

2 . Market Evaluation - Assesses the effectiveness of t he c •1r rent and 
potential program desicrns. 

3 . Process Evaluation - As•••••• the effectiveness of the c urrent 
and potential program adatnistration and life cycle management. 

FPL' s 12 step analysis approach is described in detail on the f ollowi ng 

pages . Steps 1-5 and 9-10 provide info~tion that is included in t he impact 
evaluation. Steps 1-4, 6-7, 11 and 12 provide information that is included 
in the market evaluation. Steps 1, C, and 8 provide information that is 
included in the process evaluation. 

II. AHILXSIS APPPQ'C' 

This section discusses the approach which FPL proposes to use in conduc ting 
its DSM program evaluations. 

STBP 1 - SP8CIPY CU8'1'0Da 8....-r, ._...,., A8L78Z8 CA'l'IIQORY, MD BUILD CROSS 

RBFBIUUfC& ( XUF) FILa 

This step consists of analyzing prograa-related reports, analyzing 

participant tracking data, and conductincr staff interviews. These activities 
will be used to establish program evaluation objectives and specify customer 

segmentation. Doing this at th• beginning of the evaluation sets the stage 
for all activities that follow and allows for an efficient and effective use 
of the available resources. This step will be conducted on an bi-annual 
basis in order to update the evaluation objectives as each program matur e s. 

Also, as part of this step, PPL's Cross Reference (XREP) File will continue 
to b r main~ained and updated. The XRIP Pile integrates information from 
di f f e rent data sources, such as the Customer Infor.ation System (CIS), DSM 
Program Tracking System, Telephone/Mail 8\lrveys, on-Site Surveys, and 

Metering Data. The XREP Pile is the k.y analysis dataset which provides 
information for segmentation, sample design, and sa.ple ~lamentation. In 
addition, because the XREP Pile contains infomation on almost every customer 

in FPL's service territory, it can be used to identify the most cost 
effective customers for target marketing.' 

STBP 2 - SPKCIPY aAS&LI .. 

This step consists of performing literature reviews, trade ally surveys , a nd 
target market surveys. These activities are used to develop a baseline f or 
the progr am measure. The baseline for a D811 program is the action the 
c us tomer would have taken in the absence of the program. Although baselines 
for e a c h program were defined and used in ~ calculation of the DSM Goals 
NJtimates, these baselines will continue to ~ over t.t.e. In addition , 
ne w data sources will be available over the life of the programs t hat will 
allow FPL to update their respective baselines. 

'l'b1s step w1ll be coAcluctecl ~or eacJa o~ Pn'• ~ ~· 
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STBP 3 - SPBCIFY Qll088 amtar/LOAD IDAC'l' AIID ~ aaz.~·~· lla'IS)D8 

In this step, program components are aatched to -.pacific gross per 
participant energy/load impact (excludes frae-rit:t.rship and market 
transformation effects) and nat analysis methocla (the .. thod to determine the 
effects of free-ridership and market transformation). Program components will 
va ry by program. For example, program components in the residential HVAC 
p r ogram would include SEER laval and AC size while prograa components for the 
residential Building Envelope program would include 4ifferant levels of 
insulation . The methodology selected for each progr .. i• basad on the level 
of evaluation prioritization criteria dascribect on page 1. Gross per 
participant energy/ load impact methods are de•cribacS in t:t.tail in Steps 9 and 
10. Net analysis methods are described in detail in Step 7. 

STBP t - DATA COU..C'l'IO. 

This resource intensive step is the activity in which the majority of FPL' s 
e fforts wi ll be expended. Each data collection activity will be conducted on 
" sample of customers and includes: 

• Post-Participation Telephone Surveys - Cuat~r follow-up surveys, 
fielded short ly after program participation, are designed to gather the 
process- and market-evaluation-oriented data (reasons for 
partic ipation, satisfaction with the in•tallation contractor, e t c. ) 
that are best obtained immediately after the DSN .. asure is installed. 
~e•• •urvey• w111 be coAducted ~or a11 ea. ~ •· 

Trade Ally Surveys - In parson and telephone interviews are conducted 
with key trade allies, primarily to provide input to both the market 
and process evaluations. 
2'rada Ally •aazv.y• W111 be CGIIdacreed ~or ea. ... tclellt1al ..,J.ldJ.Dg 
.KDvalope, Duct ~•t a Jtepa1r, alld .AJr CO.Utloat¥ ~- alJd tba CII 
Hl"AC, Bt•1ld1Dg bvalope alJd -~~tcl.-t lllpt...., ~· 

St ated Preference Survey- Stated preference studies elicit customers' 
pre ferences about hypothetical product•. The data are analyzed to 
determine whic h product features are more t.portant to customers . In 
order to estimate the baseline adoption of .. asures in the absence of 
a program, these studies can be used to forecast what would have 
happened had the product features .. sociatad with a DSM program not 
been available . In addition, the results can be used to determine 
which program features are ao•t cost-effectively inducing 
participation. 
Statac:f Pre~erenca ~ W1l1 be coadUGeed ~or tba ... J.daDt1a1 
Bu1ld1DQ' bvalope, Duct t'e•t Alld .ltepatr, Atr-eoacuCtOAiDg, aAc:f OD Call 
progr ... aDd tbe CII SV..C, -.,J,ldLQw .. .-lqpe, af~tc1aDt £1~bt1ng, C/I 
Load control aDd G6 Load CODtro1 p~ r. 

Post-Impact Survey - Post Impact telephone surveys are condu~~ed to 
support t he impact and - to a lesser extant - aarkat and process 
e va luations . Impact-related questions concentrate on veri fying 
participation, assessing equipment saturation, and determining changes 
that have occurred in the household/business betw.en the pre- and post
t r eatment period. 
Po•t-~act ~Y• w111 be co.aclucCed ~or aJ1 ~· 

Post-Impact Follow- up Survey - Post-~ct follow-up aurveys are 
designed to track longitudinal samples of prograaparticipants so that 
c hange questions and long-term persistence, long-term process and 
market issues can be addressed. 
Po•t-~act ,ollow-~ au~• W11l be ~ ~or all re•l.dent1a1 
programs except BRU aDd all C/Z p~ .. D .. C abtor• aDd 0~~-~aak 
Batter,y CbargJ.ng. 
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Nonparticipant Survey - Nonparticipant aurveya to be conducted for a 
system-wide sample of nonparticipant• provide data for all aspects of 
e valuation , especially in helping to eatabliah baseline ass umptions. 
2'.beae au~y• wlll be cOACiuo~ed lu' all~-· 

• Nonparticipant Follow-up Hailer tor _.,4-mt Change Detail - This 
survey process will be used to obtain aarket profile information (i.e . , 
HVAC equipment specs) vital to identifying free drivers t :>r market 
analyses . The process requires careful coordination of activities 
through a tracking database. An internal tracking system will ensure 
that customers completing core surveys are easily followed through t he 
remainder of the telephone-mail-telephone survey project. 
2'b1s adler tnll be caiiCfuc:reed IU ca. a..l ... ttal .Ur Cond1Uoz21ng 
Progr .. aDd e.be C/I IIVAC aJid LJ..aeJ.t~~r ...... '• 

Site Surveys - Site surveys suppl.-.nt aurvey and interview data with 
impact- and proceaa related inforaation, including quality of 
installations and data required to support detailed building simulation 
models. On-site data provide visible evidence of implementation 
practices, interaction between custa.ers and program iJnplementors , 
potential opportunities for energy-efficieftCY i.llprovements, persistence 
of measure use, and the level of understanding and attitudes customers 
have about energy-efficiency options. 
B1te •~Y• w1ll o.Dly be croaducrCed I• ~ t.laae .laave eD4-use 
meter111g. ftaese 1Aclucle tJae .lleft ... Ua.l ..Ul~IJII .,.lo,Pe, Duct 2'est 
a11d Repa1r, .Ur CO!ICUt1~, ... 011 Call ~- aDd tJae C/r BVAC, 
Bu1ld1ng -.a ... lo,Pe, LJ.gbt11J11, Oil-lieU .. eeeay, ctr Load control aDd os 
Load control progr .... 

End-Use Metering (EUH) End-use load data are the most accurate 
metered data that can be used for ~ct evaluation. End-use metering 
will be targeted to FPL' s DSM prograaa which contribute significant 
oummer on -peak impacts. 
Part1c1pants w1ll be .. c~ ~or tJae ... ~~J.al ~11~1111 aavelope, 
Duct 2'est alld a.s-J.r, AJ.r coadl~1~ ... Glll-atll progr ... aDd tJae CII 
BVAC, ~11~1111 .,.lOJ»e, LJ..a~J¥, HI-lieU .. eteq, c/r Load control, 
aDd QS Load Control I'~· Ia addteJ.OD, lleat ~o ... q UD.tts (BR} 

.!lave been aDd w.tll coat.taue ~o be 80.Dltoawd OD aa acld.tt1onal eDd-use 
metered c.laaDDel ~or s-rt1cr1JMat• .. tend J.a ot.ber prograa s&JIU)le• . 
2'111• w1ll be used to enlua~e tJae au ~, altlaougJa tlaese eDd-use 
.. tared s-rt.tc.tpants 1JJ1Q' aot be ,Paft o~ tJae ac:reual prograa. 

ST8P 5 - HBLP DI8AGG~l.a'l'IO. 

Air conditioner loads were disaggregated froa PPL'a Rate Load Resear~~ (RLR) 
sample using the Heuristic End-Uae Load Profiler (HELP,.) . Using HELP to 
disaggregate whole-premise loads is a cost-effective method for obtaining 
reliable air conditioner load profilea. KILP baa been validated in numerous 
studie s , where the result• were ca.pared to actual metered air conditioner 
data. 1 We will continue to use the reaults of the DLP stuey conducted for FPL 
in 1994 to provide baseline infor.aation for prograa segments that are not 
represented in the End-Use Metered a-.ple. Por ~le, limited data are 
available for the mobile hoae and single faaily attached building types . For 
these segments, the baseline data created froa PPL's RLR sample can fil J i n 
aroao where information is not directly available from evaluation rooults. 
Over time, the end-use and s urvey data resources will be rotated into 
segments where participation is significant, reducing the need over time to 
use the HELP based results. 

1Margossian , Bedig 1994 . •Deriving End-Use Load Profiles Without End- Use 
Metering: Results of Recent Validation Studies.• oe.&nd and Load Shapes -
Proceedings from the ACEEE 1994 Summer Stu~ on JDargy Efficien~ in 
Bui ldings. 
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2'.be Help Dl.•agg~gaC1oA wtll be cCNiducrCed ~or elle h•J.cleAC1al BuJ.ldJ.ug 
Buvelope, Duct !'e•t a bpal.r aACf .AI.r CCNIMUtl.....C.. ~· 

STBP 6 - IIA.RDT AIIALYSJ:S a DJ:8TJ:IIO P ..... 'IIOII 

Market analysis activities provide: ..... ..-nt• of existing mar ket 
pen e tration; estimates used to calculate prograa net impacts; and estimates 
of penetrat i on unde r alt ernative prograa •cenario•. 

Analyzing existing penetration pattern• a••i•t• in analyzing differe n c es a nd 
similarities between participants ancS nonpaJticipanta . Furthermore , 
segment-based penetration estimates .. a•ure the •ucceas of the pro gram in 
reac hing its optimal target market , thereb,v ensuring the cost-effectiveness 
of the program. 

Profile Participants aD4 MOQParticipaa~• 

c urrent market penetration will be analyzed to establish the participant and 
nonpart icipant activity under current .arket conditions. Profiles of progra m 
participants and nonparticipants will be developed to identify key 
distinguishing demographic or market ·~nt features of each group . Data 
used in this analysis include telephone survey data, trac king system 
participation records, staff survey•, and vendors •urveys. 

This assessment builds on data collected for the participation profiles and 
adds target market specification, technical eligibility screens, and CIS data 
to estimate the target market size. 

step 6 wl.ll be per~o~ ~or all pr~. 

STBP 7 - IIA.RDT AIIALYSI8a 11M' •aaTICI.&'IIOII/..,.._TJ:Va 8C::8IIAilJ:OS 

The goals of net analysis are to deter.ine a program's net effect on the 
market to date and to predict how the prograa will affect the market in the 
futu re. Net impacts are the difference - over the utility's planning horizon 
- between demand/usage with and without the program in place. The nat-to 
gross ratio for a program is the ratio of net illpacts to gross i mpacts. Ne t 
impacts incorporate market transformation . ancS fr .. -ridership effects. Fre e 
riders are program participants who would have purchased the energy e fficient 
technology even if the utility prograa were not in place. Market 
transformation is the effect the pre•ence of the utility program had on 
accelerating the availability of the technology due to increasing customers' 
awareness of the technology. 

Methods for analyzing net benefit• range frOIIl relying on customer sel f 
reports of actions without the progr .. to in-depth market assessments and 
ma rket penetration modeling. 

selt-aeported Data 

For programs with limited participation, re~•e• from customer telephone 
s urveys (participants and nonparticipcat8) and vendor surveys will be used to 
establish market trends and prograa fr .. rider•hip. 

These self-reports of cuatom.ra• purchase plana will tend to produce biased 
estimates of net-to-gros• ratio• (&Ddprograanet impacts). Estima tion errors 
occur because of customers' miaattribution of equipment efficiency, cognitive 
dioaon a nce effects when reporting past action•, the hypothetical quest ion 
bias that often accompanies •what if• ~•tion•, and the assumption that free 
drivership is negligible. 

2'.bJ.• •tep wl.ll be per~o~ ~or all p~ • exoept t.be Re•Jdeut1al Water 
Beat1ng Beat Jleccw.r.v btt (DfiJ • 
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Analysis of Prlaary aod 8ecoD4ary Data 

Assessing the effects of programs on the demand aDd •apply of the targeted 
technologies through an analysis of available prt.ary and .econdary data is 
many times the cost-effective method recommended to dete~e retro•pective 
net program impacts, and provide an indication of potential net program 
i mpac to. Examples of primary data include research stuclie• that PPL has 
c onducte d . Manufacturer • s shipping data is an eXUIIIPle of secondary data that 
would be analyzed. 

Tb1s step w.tll be per~o:nted ~or all progr ... ..,e,c: ... ~lal au, CII Q6 
Load Cootrol aod CII 0~~ Peak .. tter,v. 

Market PeoetratloD Kodellog 

Running cont rolled market e?CP•riments and then uing the re•ults of the 
controlled experiments as inputs to models of the ~ for and supply of 
targeted technologies (market penetr ation modeling) i• the preferred ~roach 
to assessing net program benefits. These regression ba8ecl parch-• decision 
models are designed to identify and quantify those factor. that are likely 
predic ~rs of customers selecting the energy efficient teahaology over the 
baseline. Some examples of these factors include ~aphic•, uage levels, 
dwelling age, age of old equipment, household size, ~k criteria, etc . 
However, the primary drawback to this approach i• that the data needed to 
ca librat e the model is relatively expensive to obtain. 

Stated preference studies -- or product concept te•tintr tradeoff• -- gather 
information about customers• preferences for hypothetical DIM products , and 
are a key input to market penetration models. Using conjoint data analysis 
t e chni ques it is possible to predict customer measure adoption• under various 
s cenarios including the scena.rio of no progr- incentive. Tbe•e comparisons 
of predicted behavior under alternative scenarios are ued to estimate 
customer behavior in the absence of the DSM progr .. , a• w.ll - to estimate 
the effects of alternative program s cenarios on the targeted aarket . 

stated pre~ereoce &Daly•.t• w.tll be per~o~ ~or ta. a..lfa•t.tal .U.tldlag 
Bzlvelope, Duct ~•t a!ld •epa.tr, Air COACI.tt.toa.t.w ... 0. call ~ ... tJae 
CII IIVAC, Bu.tld.tog D,.lope, -~~J.o.teat LJ.g!attJw, C/Z ,... ~ ... G I.oad 
Cootrol progr.... ..r.tet Pe.aatrat.twa llodellJW all be ~.-4 lor C:Jae C/I 
HVAC, -~~.tc.teot L1gbt1Dg, aAd Q6 I.oad COAC:Z'Ol I'~- ... all ... .tcleJat1al 
progr... except DrT. 

Calibrat ion of the stated preference/penetration model• to actual data will 
be accomplished as data allows (ideally, data on ~~arket activity under a 
nwnber of different scenarios will be available). 

The resul t of the mar}:et analysis will be a ratio that can be applied to the 
por partic i pant gross kw and kwh impacts to calculate the net kw and kwh 
impacts for each program. This ratio will include an e1tt.Ate of both free
ridership and market transformation effects. 

STBP I - PROCB88 AHALY8I8 

Process evaluation assesses the effectivene•• of the DSII progr
administration and life cycle management, and ranks the relative effect of 
product features on customers• overall satisfaction with the progr-. 
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The ultimate measure of prograa perforaance from the standpoint of process 
evaluation is customer satiafaction. The effectiveness of various aspects of 
p rogram design and delivery can be gauged by their impact on the satist:ac li o n 

of program participant• . There are, however, vital aspects o f t h e program 
process flow which do not cU.zoectl)' illpact the customer ; t h e s e too are 
evaluated. An example of one of the -.pects is the internal processing of 

incentive payments . An integrated Ht of analysis tools i n c l uding 
qualitative interview-based -•••~t and quantitative survey- baoed 
s tatistical modeling -- are -.ployecS in process eval uation . Analytical 
me thods are selected based on the level of precision supported by the data 

and the evaluation objectivea. Aaong the .. thods use d : 

Qualitative analysis will be used for open- ended survey questions and 

c omments . 

• Univariate analysis -- for ...-ple, examining frequency d istributions 
or sUIIIDUlry statistics -- will be used to gauge overal l l evels of 
program satisfaction and prograa delivery effective ness . 

Biva riate analyses -- such - analyais of variance (ANOVAl and post hoc 
s t a tistical comparisons -- will be uaed to investigate differences in 
sur vey responses among various ·~t• of the market. 

Mult ivariate analysi s , which involv.s mode lin g program satisfac tion, 

will be used to determine the extent to which custome r a ttributes and 
product features affect cuata.er aatiafaction with the program . 

Cus tomer satisfaction with a prograa overall can be eXPlained as a f unction 
of features of the program proceaa, custa.er attributes, and the technology: 

Features of the Program Proc•••· The participants' satisfa c t i on wi t h 
the program will be affected by fMturas of the p rog ram design. 
Potentially significant factor• ~ght include; 

pro gram information aourcaa and aupport; 

customers' program meaaure selection process ; 

incentive s that include rabat•• and other features affecting t h e 
f inancing or cost of the .. asure; 

the quality and time taken for .. a•ur• installation; and, 

rebate receipt time. 

• Attributes of the Participant . A pa.rticipant's satisfact i on wi t h t he 
p r ogram 1s , in part , dependent upon his personal decision making 
c rite ria and eXPectations about the prograa. These include b ut are not 
limited to the participants'; 

economic conc erns, inc luding expected payback , capital availabi lity, 
and t h e value placed upon current va. future financial bene fit; 

environmental orientation or conaervation ethic ; 

demographics and dwelling characteriatica, and, 

opin i on o f t h e utility and prior experience wi th simila r u t ility 
programs . 
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Technology. The state of the custa.ers• existing technology and the 
features of their new technology can also influence program 
sat i s faction . These include: 

the remaining useful life and efficiency level of the existing or 
replaced technology; 

the cost and actual savings of the replac ... nt; and, 

the measure type , quality, reliability, and performance . 

A satisfaction model is developed to icSentify features of the p rogram 
process, c us tomer attributes , and technology which have a significant ef fe~t 

on c ustomer satisfaction with the progr ... 

Sat1s~actJ.o12 model• wJ.ll be de,.lo.-cf ~- CJNt ... .a ... t.tal ..,J.ldJ.1211 b,.lope, 
Duct 2'e•t ~ RepaJ.r, AJ.r C0121UttOD.tiJII, ... Gil call ~- al2d tJie ~ollow11211 
CII Progr.,.., BVAC, ..,J.ldt12t1 ..,_l~, -~.&fl.&•t L1gbt1.12t1 al2d QS Load 
Co12trol. 

STBPS 9 .AliD 10 - DIPAC'l' ADLY8I8 

Calculating per-participant gross Jew and kwh illpact estimates is the key step 
where the intermediate analysis results are co.bined. The gross impact 
estimates and program realization rates will be obtained through various 
methods. The least accurate method consists of using existing engineering 
algorithms in performing the impact estimate•. A more accurate method 
inc ludes performing engineering analy•i• ba•ec! on calibrated engineering 
models. The most accurate method entail• perfor.ing statistically-adjusted 
engineering (SAE) analysis. 

In t his step, gross impacts are e•tt.&te4 a• the following products : 

TMYl Energy Impact = (Unadjusted TIIY kWh Illpact) • (SAE Realizat ivn Rate ) ) 

TMY Demand Impact= (Unadjusted THY kW ~ct) • (Operating Factor). ' 

The major s teps that will be undertaken are cSe•cribed below: 

The analysis begins with the ~ifieation of the program components 
and segments. Program component• and sea-ants will ¥ ary by program. 
For example, program components in the residential HVAC program would 
include SEER level and AC •ize while progr .. COIIIIPOnents for residential 
Bui lding Envelope would include different levels of insulation. 
Program segments for re•idantial progr ... would include diffe rent house 
types and geographic area• while prograa segments for commercial 
programs would include different building types and geographic areas . 

Two key outputs of the load .maly•i• will be used to cal ibrate 
engineering model• and calculate operating factor• which will in turn 
be used to adjust engineering d .. lnd t.pact e•timates. 

lTMY - Typical Meteorological Year 

j SAE Realization Rate - Stati•tically Adju•ted Engineering analys i s 
that provides an indication of the percentage of the predicted a avingo 
which can actually be realized througb the ~lication of a particular DSM 
measure within a given program ·~t. 

'For a give n period, operating factor COP) is the fraction of the end
use equipment that i s operating during the period. 
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End-use load profiles derived froa .. tered participants with 
•operating• units on the ~ropriate ~ will be calculated for use 
in the calibration step in the engin .. ring analysis of demand 
impacts. 

Seasonal end-use data and/or billing data will be used to calibrate 
the models for the energy analyses. 

An engineering analysis will then be conducted to estimate unadjusted 
levels of energy and demand usage prior to and after the installation 
of the DSM measure (s) for two types of facilities -- prototypical 
fac ilities when statistical analyses are being ccmducted, and each 
individual metered participant when •unique• engin .. ring-only analyses 
a re conducted . 

Prototypical facilities will be developed as inputs to the building 
energy use simulation model using data collected during the on-site 
inspections. 

The calibrated models will then be used to estimate electricity 
usage for •always operating• appliance• with efficiency levels 
corresponding to pre- and post-treat.ent ~~t. The results of 
these model runs will be specified .. gro•• kWh and kW usage •per 
unit• of measure (kWh/SEER/Ton, for ~le), facilitating 
calculation of participant-specific pre- and po•t-treatment changes 
in e nergy and demand . 

The •per unit • engineering analysis results will then be used to 
calculate post-participation changes in usage and demand for eac h 
program participant. 

Post - participation changes in energy u.age are key inputs to the SAE 
regression models. The unadjusted kWh engineering estimateo 
c alculc.ted using actual weather data for the post-participat ion 
periods are based on data contained in the 
participant/nonparticipant survey and PPL'a program tracking system. 
These data will then be combined with the •per unit• engineering 
estimate s to determine post-participation changes for each surveyed 
participant. 

Similarly, post-participation changes in ~d will be calculated 
as inputs to the gross demand ~ct calculation --in which 
adjustments for behavior are made using the operating factors 
derived in the load analysis. 

2'lle•e eat#DeerlDII &DalY••• wlll be CJI•IIIIcrt.. - all JlrQifr... except 
Re•lcleatlal Loacl Jl&aalf ..... e (Oil CdlJ, t:IZ J;Md t:oatrol, &Del Q6 Loacl 
control. 

Statistically adjusted engineering aodals -- which explain changes in 
participants' energy usage as a function of the engineering estimates 
of usage change and other factors that affect energy usage -- will the n 
b e estimated . 

A oet o f regression-based statistically ad~uated engineering models 
will b e used to estimate realization rates on expected change s. This 
will be accomplished by fitting cuatoaer-apecific post-partic ipation 
monthly billing series to engin .. ring .. tt.ated usage changes for 
each key program measure and premiae -.pacific variable. In parallel 
to the SAE analysis input calculations, unadjusted TMY impact 
oot imates will be calculated using the engineering analysis. The 
method is similar to that used to eatiaate post participation 
change, with two exceptions. 
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1.) Impact estimates will be baaed on customer-specific data for all 
participants with valid data in PPL's customer tracking system. 
The calculation will use the per-unit engineering est i mates ~n 
the same way as described above for the survey sample. 

2 . ) The TMY impact esU.aates will be adjusted to the progr am 
baseline. 

The unadjusted TMY energy estt.&tes 'will be statisticall y adjusted for 
variations from the engin-ring -•umptions by applying t he SAE 
realization rates. Analogously, the unadjusted TMY deDWUld impacts wi ll 
be adjusted by applying operating factors . Aggregate gross energy a nd 
demand impact estimates will the be calculated by weightin;: t h e 
segment-specific estimates obtained for participants with valid data by 

the total number of participants in the ~ropriate segment 

stat1•t1cally adju•ted ~tae.r~ btll~ (..,.) &DAlY••• w1ll be 
per~or..ed ~or all ... tdeattal ~ ~t CD Call. rt w1ll al•o be 
per~oraed ~or t.lae CIZ IIVAC, -.atla.r a.nl~ aacl •~~1c1eat L1gbt1ng 
progr... . 6tatt•ttcally a¢1-e .. ..,u..rU~tt load (ICJI) ADAlY••• w1ll be 
conducted ~or tile C/Z IIVAC ... adllUAIJ -.,,.lope progr ... , and all 
Re•1dent1a1 progr ... except OD C.ll. 

Duty Cycle Approach 

The duty cycle approach is specific to direct load control programs, such as 
the On Call Program. The duty cycle of an appliance is a convenien t 
transformation of the standard kilowatt-hour (kWh) measure of energy use. 
Given the appliance size, or capacity, in kW of connected load, a dut y cycl e 
for a specified time interval is deterained by the ratio of the av e rage 
appliance load to the connected load. Before a duty cycle can b e cal c ulated , 
applianc e e nergy-use data (kWh) must be converted to average applia nce l o ad 
(kW) . For a given time interval, t, average appliance loads and ave r age d u ty 
cycles are calculated as followaz 

Applienge lp•rqy peaq•t 
Average Appliance Loa~ • time 

Average Duty cycle~ = 
Avereqe trellense Loa4t 

Appliance Connected Load 

The average duty cycle may be regarcSed as the percentage o f time the 
appliance was operating during the tt.a interval. 

The duty cycle representation of energy use is particularly well-s ui t ed to 
analy~is of load control programs because direct load control p rograms 
achieve load and energy reductions by altering appliances' natura l d uty 
cy c les. The effects of load control programs on appliance duty c y c l es are 
both direct and indirect. ~lamentation of a cycling or shedding strategy 
directly affects an appliance's duty cycle by limiting and scheduling its 
operation during the control period. Operation of load control indi rect l y 
affects appliance duty cycles by incSucing changes in the intensity of 
appliance use before and after the hours of control (i.e., precooling and 
payback). 

2'.he duty cycle app.roac.h w111 be pe~ozae4 ~tw t.lae ... 1dentta1 012 Call and C/Z 
os Load control progr .... 

The result of Steps 9 and 10 will be per participant gross kw and kwh i mpac t s 
for e a c h program. 
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This analysis step consists of applying the Met-To-Gross Ratio, calculate d in 
the market evaluation described in 8t~ 6 and 7, to estimate the net progra~ 

impacts. The per-unit impact reeulte -- obtained in Steps 9 and 10 -- wil l 
also be aggregated across all participants to obtain a program- or 
segment-level impact estimate. 

STBP 12 - COMDVCT Ill'l'mMRD AIIALY·l· 1J0 ...-.oP ..C~I'IOHS POR PROORAII 

RBDBSICDI 

Comparison between the net program ~ct eetiaates and the original program 
design estimates will be conducted to yield the realization rate. The 
r e alization rate will be computed at both program and the segment level . It 
provides an indication of the percentage of the predicted savings whic h can 
actually be realized through application of a particular DSH measure within 

a g iven program segment. A realization rate cloee to one implies that the 

original estimate provided an accurate forecaet of the savings attributable 
to a given program segment. A realization rate significantly lower than one 

implies that the original design estimate• overetate the actua l impacts while 
a r e alization rate greater than one t.pliee that the original design 
estimates understate the actual impacte. 

If the realization rate for a program segment is found to be less than one, 
it is important to understand wt\y. An advantage of the proposed integrated 
evaluat ion approach is that it support• detailed investigation of this 
important question . Based on the evaluation results, PPL will deve lop 
specific recommendations to improve the t.p&ct calculation , progr am 
marketing, delivery, and program cost effectiveness. Specific recommendations 
may lead to changes in either the fullscale program or the development of a 
limited pi l ot program that tests the affects of the recommendation . 

Th~ appl lcation of these steps to each of the DSN Programs is summarized in 
Exhibits 1 - 1 and 1 -2 and will support the following overall e va luat ion 
objectives : 

Annual verification reports that use the best estimates to track 
program accomplishments relative to. annual goals. 

Integrated evaluation results that can support program rev~s~ons o r 
refinements to assure on-going cost-effectiveness of the programs , 
delivery of customer value, and re-.ponse to aarket transformation . 
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III. IIVALVA'l'IO. a'OI>Cift 

Bas ed on the cost-effectiveness analy•i•, the 1995 year-end net presen t val ue 
o f each program's evaluation budget for the time period 1996 - 200 3 i s a s 
f o llows : 

Bw•14ant1a1 rrggr••• 
Air Conditioning 
Building Envelope 
Duct System Test & Repair 
On Call 
HRU 
Total Re814eDt1al 

Cq=percla1/Jp4p•~rla1 lrpgr•=• 
HVAC (OX, Chiller, TES, Ventilation) 
Efficient Lighting 
Building Envelope 
Off Peak Battery 
Comme rcial / rndustrial Load Control 
Effic ient Motors 
GS Loa d Control 
Total c~rc1al/Ia4ustr1al 

$2,.02,730 
$ 792,154 
$1,604,644 
$ 240,173 
$ §5.055 
I!,Jp4,71f 

$1,850,253 
$1,705,279 
$ 310,763 
$ 31,067 
$ 113,846 
$ 230,683 
$ 2§0. 8]8 
lt,epa.zae 

Evaluation activities will be conducted jointly by FPL and outsid e 
consultants. FPL will apportion the evaluation activities a c r o s s the time 
period 1996-2003 in the manner that aost cosL - effectively meets t he 
eva l ua t i on objectives. 

'l'RACitiHO COSTS 

Ut ilit y p r ogram incentives will be tracked in individual program d a tabases. 
Pr og r am administrative costs will tracked in PPL budget 8Y&tems . Baseline 
c osts will be tracked through periodic vendor/dealer literature r e views a nd 
trade ally/manufacturer input. 
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Exhibit 1 - 1 
Integrated Bvaluation Netbods 

Por PPL's Residential Progr ams 
r-------"~OM~-------~------~----~------~-----r----~ r-----------------~------,-----~------,-----~------, -.. _.,._ ,. &..- - - ...... _.,_ ,. lAM -....... , ••• _c--. .._. -..y ....... , ....... c-.. -- ......,. 
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Exhibit l-2 
Integrated Evaluation Hetbods 

Por PPL's CII Programs 
----------~--------------~--~~~------~ ~----------~----------~--~~~-r--~~--~ ,._ - .... .,. 011.- CA..- .. .._ ..._,- _, 
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