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The Department published the Supplemental Advance Notice of Proposed Rulemaking (SANOPR) for
Central Air Conditioners and Heat Pump Energy Efficiency Standards on November 24, 1999 and
presented the results of the SANOPR anayses at a public workshop on December 9, 1999. The purpose
of the SANOPR publication was to provide interested parties with the opportunity to comment on the
product classes, andytica framework, preliminary economic analyses and the candidate standard levels
whichwere devel oped from the analyses. Theworkshop presented the analyses and focused onissuesand
planned sudiesfor the Notice of Proposed Rulemaking (NOPR) phase of the rulemaking. The Department
aso posted to the DOE website the results of several Life Cycle Cost (LCC) sengtivity analyses in
January, 2000.

The Department received numerous comments and suggestions from the interested parties. All of these
suggestions were carefully reviewed and anumber were accepted asthe basisfor conducting the economic
gtudies for the NOPR.

In addition to describing the Trid Standard Levels, this document highlights the changes to assumptions
and summarizes the revised andlyses performed in responding to written and ora comments provided by
interested parties. Based onthe Department’ simproved processfor revising minimum efficiency standards,
thisinformation is presented to facilitate discussion amongst theinterested parties and to provide feedback
before the Department issues its NOPR.

Highlights of Changesto Assumptions

Life-Cycde Cog (LCC) Andyss

Of the severa changes made to the LCC andysis assumptions, there are two which had a sgnificant
impact onthe LCC reaults: 1) changesto the markups and 2) the addition of replacement costsfor origina
compressor failures.

The markups used to convert manufacturer costs to consumer equipment prices were revised significantly
based on estimates of the markups used by distributors’'whol esalers and deal ers/contractors on marginal
increases in equipment costs. A new analysis of data from severa sources indicates thet distributors and
dedlers do not apply their average markups to margina increases in equipment cogts, but rather a much
lower markup rate. Thisbehavior appearsto be cond stent with the modest changesin the product handling
costs incurred by digtributors and dedlers.  The revised markups yield lower estimates of consumer
equipment prices.



Equipment lifetime used in the SANOPR was based on a survey which showed a surviva function with
an 18.4 year mean lifetime. Comments from industry were critica of that assumption daming the mean
lifeime was too long. The Department, in reviewing the origind survey determined that the 18.4 year
mean lifetime was based on most househol ds replacing acompressor once during the system’ slife. For the
revised andysis, weretain the samelifetime assumption from the SANOPR, but now include areplacement
costs for a compressor falure. Since more efficient systlems utilize more expensive compressors, the
compressor replacement costs associated with higher efficiency equipment are noticeably grester than
those for baseline equipment.

Other, less ggnificant, changes to the LCC analysis assumptions include: 1) changing the basdine
manufacturer cogts dightly, 2) conducting the primary analyss with Air-Conditioning & Refrigeration
Indtitute (ARI) shipment-weighted mean manufacturer cost multipliers (although reverse engineering
esimates are andyzed in an LCC scenario), 3) changing the ingtdlation costs dightly, 4) keeping repair
cogts congtant through equipment efficiencies of 13 SEER, 5) updating residentia energy use, equipment
efficiency, and dectricity price data to the 1997 Residentid Energy Consumption Survey (RECYS), 6)
assuming equipment usein commercid buildingsis 10 percent of unitary equipment shipments, and 7) using
anew methodology to develop discount rates.

LCC Scenarios

The Department received a number of comments which recommended re-evaduation of two key
assumptions for the LCC analys's. manufacturer costsand system lifetime. These comments suggested that
values assumed for both factors may have been overestimated.

Manufacturer Cost Scenario

Manufacturer costs are one input to the LCC analysis where strong sentiments were expressed that
industry-provided cost estimateswere overstated. Several comments suggested that once anew standard
takes effect, competitive pressureswould likely force manufacturers to produce equipment at costs lower
than the shipment-weighted mean estimates provided by ARI.

To provide baance for this issue, an LCC scenario in which manufacturer cost estimates based on the
revised Reverse Engineering Andysis is subdtituted for the estimates provided by ARI

Lifetime Scenario

The Department recelved several comments suggesting that the 18.4 year unit life used in the SANOPR
andyss was too long and proposed a 15 or even a 12 year life instead. Another comment argued that
when a mgor component fails, the equipment is often repaired and its life extended. The Department
determined that the detailed published fidld study from which an 18.4 year lifetime was established dso
concluded that most equipment owners extend the equipment’ slifetime by replacing acompressor.  But
in order to investigate the impact of shorter equipment life, a lifetime scenario is consdered based on a
retirement function yielding an average lifetime of 14 yearsin which no compressor replacement occurs.



Nationd Energy Savings (NES) Andyss

Changes to the LCC assumptions impact the Nationd Energy Savings ( NES) and the Nationa Net
Present Vaue (NPV) analyses directly asthe NES analyss uses the same basic data as the LCC andlysis
for the energy use and cost of the centrd air-conditioning and heat pump equipmen.

Edtimates of NESand NPV depend on the distribution of product efficienciesin the marketplace, i.e., the
percentage of shipmentswhich occur in one SEER hins over the range from the new minimum standard to
an 18 SEER standard. For the SANOPR, the assumed  product efficiency distribution was based on
aweghted-average equipment efficiency equd to the SEER of the new standard level. For the revised
andyss, we assumed a different  distribution of efficiencies  based on three alternative efficiency
scenarios:

. NAECA: The NAECA scenaio ( named after the legidation which promulgated minimum
efficdency standards for central air conditioners and heat pumps) assumes that equipment
efficiencies, after adoption of new standards, would change in the same pattern as the efficiency
changes that occurred in 1992 when minimum efficiency standards first took effect.

. Rall-up: The Roll-up scenario assumes efficiency levels below the new standard leve increase
to the SEER vdue of the new standard. For example, in the case of a 12 SEER standard, if 60
percent of shipments have efficiencies below 12 SEER, al those shipments are moved to the 12
SEER leve without affecting the efficiency distribution above 12 SEER.

. Shift: The Shift scenario assumesanew  efficiency distribution based on the old distribution but
smply adjusted to the new minimum standard .

NPV Scenarios

NPV iscdculated asthe difference between two rdatively large numbers: thetotal purchase and operating
cost a the Nationa level, assuming no standards; and thetotal purchase and operating cost at the Nationa
leve, under new standards. Associated with each of thesetota costsis uncertainty and variability in severa
assumptions used in both the LCC and NES analyses. Consequently, changes in some key input
assumptions have a ggnificant impact on the resulting NPV's.

In addition to the previous mentioned Manufacturer Cost Scenario and Equipment Life Scenario, we dso
examined a Discount Rate Scenario for the NPV andysis

NPV Manufacturer Cost Scenario

Using the revised Reverse Engineering Analysis cost data, we performed a manufacturer cost scenario
andysisto determine the NPV under the NAECA efficiency scenario.



Lifetime Scenario

Usngan average equipment lifetimeof 14 yearswith no compressor replacement, we performed alifetime
scenario analyss to determine the NPV under the NAECA efficiency scenario.

Discount Rates Scenario
Using adiscount rate of 3% rather than avaue of 7%, we performed a discount rate scenario andysisto

determine the NPV under the NAECA efficiency scenario.

Trial Standard L evels

The Process Rule requires the Department to select a proposed standard level based on consensus
stakeholder recommendations, andysis of impacts, and new information for screening design options.
Included in the impacts analyses are the impacts on consumers, manufacturers, and the Nation, aswell as
impacts on competition, utilities, the environment, and non-regulatory gpproaches. Upon completing the
consumer, manufacturer and Nationa impacts anayses, but absent completion of dl the other impact
anayses, the Department decided to select Trid Standard Levels for further evaluation and for discussion
by the interested parties prior to selecting aproposed standard.. These Trial Standard Levelsare based on
a) SEER levesidentified in the SANOPR b) the SEER leve identified as the Maximum Technologicaly
Feasblelevd, c) a combination of SEER levesfor different product classes that has potentialy positive
impacts on consumers and the Nation.

Candidate Standard L evels from SANOPR

Based on the preliminary andyses performed in the SANOPR, the Department observed that, uniform
efficency levels for al product classes ranging from 11 to 13 SEER appeared to result in the greatest
economic benefits to both consumers and the Nation. Consequently, the Department announced its
intentionto further consider and conduct analysesfor SEER 11, SEER 12, and SEER 13, for each product
class, prior to issuance of the NOPR:

Max Tech

In selecting candidate stlandard levels, the Process Rule requires the Department to consider equipment
which has the most energy efficient combination of design options. The highest efficiency leve that is
“technologicdly feasible and economicaly judtified” is known as “Max Tech.” A product can be
technologicdly feasble without being either commercidly practica or economicaly judtified. During the
SANOPR, the Department performed an assessment of thermodynamic limitations and potentid system
improvements and estimated the highest commercialy practica efficiency leve to be about 20 SEER.

However, the Department received a number of comments from industry stating that despite significant
efforts and using al available technologies that the highest efficiency levdl manufacturers have been aole



to achieve is an 18 SEER. Based on these comments, the Department revised the Maximum
Technologicaly Feasiblelevd for each product classto 18 SEER. Wenotethat in conducting the economic
andyses for this standard level, the greatest production cost multiplier data for each product class and
efficiency leve available to the Department was 15 SEER which was based on ARI data. Extrapolation
of 15 SEER datato 18 SEER was believed to be unjustified. Consequently, the economic andysesfor the
18 SEER case are dl based on the 15 SEER cost multipliers, therefore, the economic results represent,
at best, alower bound to the actual values,

Other

In addition to congdering equipment which has the most energy efficient combination of design options,
other criteriafor sdecting candidate standard levels include: the combination of design options with the
lowest life-cycle costs;, and standard levels that incorporate noteworthy technologies or fill in large gaps
between efficiency levels of other candidate sandards levels. In this case the LCC results for different
product classes show positive savings for consumers (athough not necessarily the minimum savings) and
fill in the ggp between uniform efficiency levels for the candidate Sandard levels.

Based on these criteria, results will be presented for the following five Trid Standard Levels (TSL):

. TSL 1: 11 SEER for dl product classes,

. TSL 2: 12 SEER for dl product classes,

. TSL 3: 12 SEER for air conditioners and 13 SEER for heat pumps,
. TSL 4: 13 SEER for dl product classes, and

. TSL 5: 18 SEER for al product classes.

Summary of Results

Life-Cycle Cost

At eech TS, the LCC analysis provides a distribution of net costs or net savings relative to the current
basdline. In determining economic impacts on consumers, we examine the mean vaue for the distribution
which might be adecrease in LCC (savings) or an increase in LCC (cost) relative to basdine. From the
digribution, we aso determine the percentage of consumers that are adversely impacted by a new
standard..

For the SANOPR, al consumers incurring an LCC increase as a result of a new standard were
considered to be adversely impacted. Thisadverseimpact included consumersthat incur ardatively smal
LCC increase (e.g., $10) reative to a much larger basdline LCC.. (Note that the baseline LCC is
approximately $5000 for central air conditioners and $10,000 for heat pumps.)

We now introduce a new concept with regard to the percentage of consumers (both residential and
commercid) that are adversdly impacted. Therevised andyssdefines adverseimpactsby including in this
category only those consumers who incur LCC increases exceeding 2 percent of the basdine LCC. For
centra air conditioners, thistrandatesto an L CC increase of gpproximately $100 or an annua expense of



approximately $5 over the lifetime of the system. Note that the concept of 2 percent of the basdline LCC
as being sgnificant is adso the badis of the proposed rule for water hegters.

Tables1 through 4, respectively, show therevised L CC resultsfor split sysemair conditioners, split system
heat pumps, single package air conditioners and single package heat pumps. Thetables show the average
LCC vaues and the average L CC savings or increases. In addition, each table shows the percentage of
consumers at each efficiency level that achieve ether significant net LCC savings (i.e,, LCC savings
greater than 2 percent of the basdine LCC), an insignificant reduction or increasein LCC (i.e., within+2
percent of the basdine LCC), or a significant net LCC increase (i.e., an LCC increase exceeding 2
percent of the baseline LCC).

Tablel LCC Resultsfor Split System Central Air Conditioners

Average AverageLCC Percent Consumers with

FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $5,170

1 $5,126 ($44) 2% 68% %
12 $5,125 ($45) 2% 3% 3%
13 $5,199 $29 25% 17% 58%
18 5,725 $555 15% 4% 81%

Table2 LCC Resultsfor Split System Heat Pumps
Average AverageLCC Per cent Consumerswith

SFER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $9,679

11 $9,529 ($150) 30% 70% 0%
12 $9.437 ($242) 42% 55% 3%
13 $9,464 ($215) 3% 3% 2%
18 $9,955 $276 2% 11% 66%

Table3 LCC Resultsfor Single Package Central Air Conditioners
Average AverageLCC Per cent Consumerswith

FEER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $5,629

11 $5,649 $20 16% 47% 3%
12 | 5600 ($29) 26% 0% 44%
13 $5,804 $175 18% 11% 1%
18 $6,370 $741 12% 4% 84%

Table4 LCC Resultsfor Single Package Heat Pumps



Average AverageLCC Per cent Consumerswith
FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $9,626 - - - -
u $9,492 ($134) 28% 72% 0%
12 $9,372 ($254) 44% 4% %
13 $9,514 ($112) 3% 31% 36%
18 $9,922 $296 24% 10% 66%




LCC Scenarios

Manufacturer Cost Scenario

Tables5 through 8 show the LCC results for each of the product classes under the scenario of replacing
the ARI manufacturer cost estimates with those from the Reverse Engineering Andysis. The fallowing
results are presented in the same manner asthe previous L CC resultswhere average LCC savingsor costs
and the percentage of consumers with net savings, inggnificant impacts, and net costs are presented for
each efficiency level. Note that Snce manufacturer cost multipliers were not available for the 18 SEER
efficiency levels, 15 SEER cogt multipliers were used for al 18 SEER cdculaions resulting in 18 SEER
L CC results which underestimate their true cost leve.

Table5 LCC Resultsfor Split System A/C — Scenario with Rever se Engineering Costs

Average AverageLCC Percent Consumers with
FEER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $5,170
1 $5,095 ($75) 28% 70% 2%
12 $5,057 ($113) 3% 40% 25%
13 $5,057 ($113) 3% 2% 3%
18 $5,307 $137 25% % 63%

Table6 LCC Resultsfor Split System HP — Scenario with Reverse Engineering Costs

Average AverageLCC Per cent Consumerswith
FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $9,679
11 $9,470 ($209) 40% 60% 0%
12 $9,314 ($365) 58% 42% 0%
13 $9,307 ($372) 52% 42% 6%
18 $9,720 $41 28% 15% 57%

Table7 LCC Resultsfor Single Package A/C — Scenario with Rever se Engineering Costs

Average AverageLCC Per cent Consumerswith
FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $5,629
11 $5,551 ($78) 2% 2% 1%
12 $5,466 ($163) 40% 51% %
13 $5,600 ($29) 28% 20% 52%
18 $5,905 $276 21% 6% 3%




Table8 LCC Resultsfor Single Package HP — Scenario with Rever se Engineering Costs
Average AverageLCC Per cent Consumerswith

FEER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $9,626

11 $9,419 ($207) 3% 61% 0%
12 $9,205 ($421) 66% 34% 0%
13 $9,273 ($353) 50% 38% 12%
18 $9,460 ($166) 3% 15% 48%

Lifetime Scenario

Tables 9 through 13 show the LCC results for each of the product classes under the 14 yeer lifetime, no
compressor replacement scenario. Thefollowing results are presented in the same manner asthe previous
L CC results where average LCC savings or costs and the percentage of consumers with net savings,
inggnificant impacts, and net cogts are presented for each efficiency level. Note that Snce manufacturer
cogt multipliers were not available for the 18 SEER efficiency levels, 15 SEER cost multipliers were used
for al 18 SEER cdculaions resulting in 18 SEER L CC results which underestimate their true cost levdl.

Table9 LCC Resultsfor Split System A/C — Scenario with 14 year average Lifetime
Average AverageLCC Percent Consumers with

FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $4,682

11 $4,650 ($32) 2% 69% %
12 $4,672 ($10) 24% 31% 45%
13 $4,769 $87 21% 15% 64%
18 $5,336 $654 12% % 85%

Table10 LCC Resultsfor Split System HP — Scenario with 14 year average L ifetime
Average AverageLCC Per cent Consumerswith

FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $8,747

11 $8,623 ($124) 2% 7% 0%
12 $8,587 ($160) % 58% %
13 $8,630 ($117) 3% 3% 30%
18 $9,184 $437 18% % 7%




Table11l LCC Resultsfor Single Package A/C — Scenario with 14 year average Lifetime

Average AverageLCC Per cent Consumerswith
FEER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $5,150 - -
11 $5,182 $32 14% 46% 40%
12 $5,157 $7 22% 2% 4%
13 $5,378 $228 14% 10% 76%
18 $6,011 $361 Y% 3% 83%

Table12 LCC Resultsfor Sin

le Package HP — Scenario with 14 year average L ifetime

Average AverageLCC Per cent Consumerswith
FER LCC (Savings) Costs Net Savings (>2%) | No Significant Impact Net Costs (>2%)
10 $8,695 - -
11 $8,597 ($99) 25% 75% 0%
12 $8,528 ($167) 3% 51% 12%
13 $8,707 $12 26% 2% 4%
18 $9,179 $484 18% 8% 4%

Manufacturer Impacts

Table 13 presents estimated changes in net present vaue for the unitary air conditioning industry for three
shipment scenarios based on the industry-provided mean cost multipliers. Results assume that lower cost
manufacturers control 25 percent of the market and higher cost manufacturers control 75 percent. Since
we did not collect information regarding the cost or invesments involved in manufacturing product solely

at 18 SEER, we did not assess impacts under Max Tech (Standard Leve 5).

Table 13 Changesin Industry Net Present Value

Base Case Efficiency Scenario
Trial Standard NPV
L evel NAECA Roll-up Shift
(million98%) | million98%  %change | million98%  %change | million98% % change
1 $ 1721 $ (33) -2% $ (191 -11% $ 155 9%
2 $ 17210 |$ (179 -10% | $ (365) 21% |$ 269 16%
3 $ 1721 $  (193) -11% $  (377) -22% $ 293 17%
4 $ 1720 |$ (179 -10% | $ 0 (344) 20% |$ 358 21%
5 $ 1,721 --
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Nationd Energy Savings and Net Present Vaue

The NES/NPV isan economic andys sthat eva uatesthe consequences of dternativeincreasesin minimum
efficdency sandards intermsof consumers benefitsand costs. For each Trid Standard Leve, the benefits
and cogts are examined in relation to a basdline case in which there is no change from the current, i.e,
NAECA, standard.

The NES is an estimate of the benefit to the Nation in terms of energy savings experienced by consumers.
The NPV isan estimate of the economic benefits to the Nation in terms of savings in consumers energy
codsrelaiveto increased costs to consumers for higher efficiency equipment.

The NPV does not include such benefitsto the Nation asthe monetary savings dueto not constructing new
power plants and the monetary savings due to fewer pollutant emissons.

Nationa Energy Savings (NES) Results

Table 14 shows the NES results for the five TSLs. Three sets of results are provided based on the three
efficiency scenarios described earlier: 1) NAECA, 2) Rall-up, and 3) Shift. Each set of resultsis based
on electricity price forecasts from the 2000 Annual Energy Outlook (AEO), Reference Case.

Table14 NES Resultsfor Trial Standard Levels

Efficiency Scenario

NAECA Roll-up Shift
Trial Standard Level Quads Quads Quads
1 22 19 24
2 38 36 43
3 44 42 49
4 54 53 59
5 104 104 104

National Net Present Value (NPV)

The cumulative sum of equipment and operating coststo the Nation for dl centrd air-conditioning and heat
pump equipment under the base case (i.e., inthe absence of new efficiency standards) isestimated at $381
billion. The NPV is the difference in equipment plus operating costs between the base case and those for
each TSL.

Table 15 shows the NPV resultsfor the five TSLsfor the three efficiency scenarios. Each set of results
is based on eectricity price forecasts from the 2000 Annual Energy Outlook (AEO), Reference Case.
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Table 15 showsthetota (cumulative) nationa equipment and operating costs and the NPV sas both acost
difference and as a percentage of the total cost for thefive TSLs. Tota cogts range from approximately
$381 hillionto $407 billion. NPV's (rounded to the nearet billion) range from a savings of $1 hillionto a
cost of $22 hillion. Asa percentage of the tota costs, the NPV srange from a savings of 0.2 percent to
acost of 5.8 percent.

Table 15 NPV Resultsfor Trial Standard L evels by Efficiency Scenario

Base Efficiency Scenario

Case NAECA Roll-up Shift

Total Total NPV Total NPV Total NPV

as % of as % of as % of
TSL |billion 98%|billion 98$ hillion 985 Base Case|billion 98$ hillion 98$% Base Case] hillion 98% hillion 985 Base Case
Total Total Total

1 $381 $381 $0 0.0% $381 $1 0.2% $385 $0 -0.1%
2 $381 $382 ($1) -0.3% $381 $0 0.0% $388 ($3) -0.9%
3 $381 $383 (%2 -0.5% $382 ($D) -0.2% $390 ($5) -1.4%
4 $381 $387 ($5) -1.4% $386 (%) -1.1% $39%5 (%10) -25%
5 $381 $403 ($22) -5.8% $403 ($22) -5.8% $407 ($22) -5.8%

NPV Scenarios

Although in most cases TSLs 1 through 4 exhibit negative NPV's, they are small rdlative to the total costs
to the Nation of owning and operating centra air conditioners and heat pumps. Further, NPV iscdculated
by taking the difference between two rdatively large numbers, the basdline cost and the cost under new
standards. Associated with each of these total costs is an uncertainty which arises from uncertainty and
vaiability in assumptionsin both the LCC and NES anayses. Thus, changesin some key input inputs such
as the manufacturer codt, equipment lifetime, discount rate, dectricity price forecasts, and cooling load
operating hours could turn the negative NPVs into positive vaues.

Consequently, as was performed in the revised LCC analysis, we examine key uncertainties as different
scenarios.

Manufacturer Cost Scenario

Although manufacturer codts are only one of severa inputs to the NPV calculation, the Department
recelved numerous comments regarding overstated manufacturing costs and recommendations to use the
reverse engineering cost data. Some of the comments suggested that once a new standard takes effect,
competitive pressures would likely force manufacturers to produce equipment at costs lower than the
shipment-weighted mean estimates provided by ARI.

12



To further investigate the sengitivity to manufacturer costs, NPV's are generated based on replacing the
ARI-based manufacturer costs with those determined through the revised Reverse Engineering Andlyss.
Table 16 demonstrates that manufacturer costs based on the Reverse Engineering Anadyss yidd NPV's
which are greater than or equd to zero for TSLs 1 through 4 based on the NAECA efficiency scenario.

Table16 NPV Resultsfor TSLs— Reverse Engineering Manufacturer Costs

Base Case Total TSL Total TSL NPV

TSL billion 98% hillion 98% billion 965 aS%OfTStzlsecase
1 $379 $378 2 04%
2 $379 377 2 05%
3 $379 $378 $1 04%
4 $379 $379 $0 0.0%
5 $379 $390 ($10) 2.7%

Lifetime Scenario

Severa comments suggested that the average equipment lifetimeis closer to 14 yearsrather than the 18.4
year average that isused in the andyss. The shorter lifetimeis based on the assumption that mog, if not
al, consumers when faced with replacing a failed compressor would choose to replace the entire system
rather than replace the compressor in arelatively old system. In order to determine the impact of ashorter
lifetime, a lifetime scenario is investigated where a retirement function yielding an average lifetime of 14
years is used ingtead of the function that results in a 18.4 year average life. In addition, compressor
replacement costs are no longer considered.

Table 17 showsthe NPV resultsbased onthe NAECA efficiency scenariowhenthe 18.4 year” retirement
function is replaced with one yidding a 14 year average life. The results based on the 14 year average
lifetime are very smilar to those based on the “18.4 year” retirement function (e.g., smdl negative NPV's
result for TSLs 1 through 4).

Table1l7 NES/NPV Resultsfor TSLs— 14 year Average Lifetime

Base Case Total TSL Total TSL NPV
- - as % of Base Case
TSL billion 98% billion 98% billion 98% Total
1 $363 $364 $0 0.0%
2 $363 $365 $2 -05%
3 $363 $366 ($3) -0.8%
4 $363 $370 %7 -19%
5 $363 $389 ($25) -6.9%




Discount Rate Scenario

Table 18 providesthe NPV results based on adiscount rate of 3% under the NAECA efficiency scenario.
Note the dramétic increase in the total nationa costs of operating centra air conditioners and heat pumps
inthe base case ($712 hillion at a3% discount rate as opposed to $381 hillion at a 7% discount rate). As
aresault, dl NPVs are less than 1% of the total base case nationa cogts (with the exception TSL 5).

Table18 NES/NPV Resultsfor TSLs—3% Discount Rate

Base Case Total TSL Total TSL NPV
TSL billion 98% billion 98% billion 98% as%o;gtzﬂseCase
1 $712 $708 $3 05%
2 $712 $708 N7 05%
3 $712 $708 RX¢] 0.4%
4 $712 $714 ($3) -0.4%
5 $712 $746 ($35) -4.9%
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