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AFFIDAVIT IN SUPPCRT OF 2,758 PETITION
by Wells Eddleman
I, INTRODUCTION

This affidavit summarizes the economic and environmental
superiority of an alternative to operation of the Harris nuclear
power plant, That alternative 1s described in greater detall in
the 3 accompanying affidavits of Dr. G. George Reeves.l

Section II explains whet Dr, Reeves' affidavits show, and
tabulates the economic effects of the alternative 1in constant
19682 dollars, CP&L'as claimed Harr!ls fuel savings are compared
with these results, again on a constant 1982.dollar basis.2 Fuel
savings are the only possible benef!t of running Harris since

its capacity will not be needed under the alternative. Drs. John
Blackburn and B, Wov We‘ntraub nrevided economic advice used he=e'n,
L ]

Thay w'l)l nroyide afficdavits later,

‘Reeves affidavits #1 (July 1L, 1982, re capacity savings), #2
(Pebruary 11, 1983, § benefits of cavacity savings), and #3 (June 28,
1983, $§ benefits of additional kwh savings bevond affidavits #2)
are included with this petition and affidavit, and ‘ncornorated
herein by reference. Dr. Reeves reviewed and approved the sumaries
and numbers from his affidavits herein,

2A11 calculations and derivations of numbers are in the Appendix
hereto, to simplify the narrative, excent for those ‘n the two Tables.
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Four sevarate scenarios in Section II show the econom'c

advantages of the alternative corpared to operating the Harr!s plant,
That advantage is over $2.5 billion 1982 dollars for the scenario
that assumes a 70% lifetime capacity factor for both units, that
CP&L's production cost savings estimates (Environmental Revort
Amendment S)Blre correct, that there is no price elesticity effect
on demand (from rate-bas‘ng $4.5 billion of Harris plant) bevond
what CPAL estimated in its forecastsy and that the full cost of
both Harris units is aunk.s

Section III exrlains how the load-shifting, solar, and energv-
saving components of the alternative to Harris are unusually benign
even for "soft technologieS". They have minimal environmental
impacts, Nuclear energy has generally greater env!ronmental immacts
than do typical "soft technologles" alternatives. Thus, the
alternative to Harris is environmentally sucerior.

Emissions from modern CP&L coal-fired power nlante (which
might be evoided were Harris avallable to generate electricity)
are compered to the emissions for the nuclear fuel cvcle in NRC's
Table 8-3.6 Nuclear energy has no great advantage here, and the
lesser overall effects of the alterrative, which reduces the need
for electrical generation overall, prevall., Mot overating the Harris
plant also guarantees ageirst a catastrophic reactor acci!dent in
the Research Triangle area, a vital part o North Carolina which
includes the state government and the sites of L msajor universities,
several large hospitals, and many people,

Section IV sums up the open-and-shut case for not overating

the Harris plant,

3References are given in the Avpendix, numbered accord'ng to

the footnote that refers tg ogch The gsame pumbering system !s
used for calculations and derivations of numbers.

’6890 Appendix. SSee scenarfio 2 of Sect!on II, why H? °23§ﬂ.“°t
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IY, ECONOMIC COMPARISONS

A. DESCRIPTION OF THE ALTERNATIVE

The alternative to the Harris plant presented here is a combina-
tion of load-shifting (tc save cavacity), energv-storage, solar
energy and energy saving meesures,

Dr Reeves' first affidavit (1L July 1982) demonstrates how
neither Harris unit is needed to meet neak load on the CPXL system.
Aooropriate conservetion and load management measures bevond those
in CP&L's present conservation/load management prograr can reduce
CP&L peak loads by 2600 MW in the year 1995, (R #1, Fig L, p.30;
see also pp L4,h (CPLL forecast load 1995 = 9300 MW) and 31, load |
held to 6700 MW by the measures discussed therein.7

These measures have no net cost to consumers: all interest
and capital costs of each measure is repaild from the savings i
in electricity use that result, or from the savings (on a time-of-day
rate) obtained by shifting load off-pesk. The rates used to
fizure these savings were CPAL's rates in effect in soring 1982, |

The conditions under which all of Reeves' affidavits were made
include: CP&L ~ =~ load forecest 1s assumed correct as a baseline
before the maditional conservation and load management Reeves shows;
only ootions beyond CP&L's current vlan for conservation and load

management are considered; electric rates are assumed to stay the

same in real terms (i.e. be the seme in constant dollars); and only

e

1Developed by Dr. G. George Reeves, former assistent professor
of electrical engineering at NC State University, and described in
his three affidavits (listed in Aprendix under 1.,) Dr. Reeves'
professional qualifications are attached to his third affidavit,

7No-n t-cost loan concept, storage bin a efficient air cog-
ditioners,(residential, commercial, industrial), residential active

soler {(air system, new homes and retrofits on old ones), water heating
off pmak, and winter solar/fuel and heat storage substitution for
elec%ricity. See Appendix under item 7 for citations.
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conservation and load management measures that exist today are used

to lower CPAL peak loeds and requirements for electricity generation,

Under those conditions, Reeves affidavit #1 shows
a reduction of 2600 MW in CPAL peaks in the year 1995, This
reduction exceeds the combined camac!ty of both Harris units (1800 Mw
total), plus Mayo 2 (720 MW). (Reeves #1, »n30-31),

The total system load on the most severe heating or cooling day
is held to 6700 MW, This is within CP&L's 1982 cavnacity allowing
for 208 reserves, (Reeves Fig. L, v.30, Affid #1) CPLL has since
added the Maevo #1 plant, 720 MW, in spring 1983,

If we assume that the Reeves ccnservation measures continue
in effect, CPAL peak load growth will be at most half of the 2,9%/yr
CP&L has predicted? Thet 18 because the cooling load, the hardest
one to reduce, {8 cut in helf by thermal storage (Reeves #1, v.17).
Thus CP&L peak load after 1995 will grow at most 1,5€ per vear,
or 100 MW per year.q Thus, to need the capacityr of Mavo 1, added
in 1983, will take until the year 2001.9 Harris capacity would
not be needed at all undtil after that yeer,

At CP&L's growthrate for peaks under Dr. Reeves' peak-reducing
program, it would teke at least 1€ more yvears to fully utilize the
1800 MW capacity of 2 Harris units.9 That brings us to the vear
2016, 2 years after the end of the 1ife of the Harris oro ject
according to CP&L's environmental revort, (FR amendment 5, p. B8.2.1-1,
last paragravh, gives Harris project termination in the year 201L.)

This completes the explanation of why the Harris plant isn't
needed for capacity in the foresesable future., Power company

planning horizons are rarely as long &s 20 years, and Harris is

BCP&L 1981 and 1982 forecasts are nearly identicel: See anendix.
9 Calculation in arpendix, under #9.
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off that horizon, as far as need for capacity !s concerned,

Reeves affidavit #1 alsc showe why Harris would not be a sensible
choice to provide additional capacity after the vear 2001.
Pigure L, v»,30, shows thet CP&L's weather-indevendent veak load
will only be about 6200 MW in the yeaw 1995, True base load
(awound-the-clock load) will only be about 3600 MW then,
CPAL's existing camacity is over 5000 MW for base load,
and includes .+ 3800 MW of baseload coal plants thet will st!ll
be awound in the year2@00. (See R#1, p.5). Thus, there 18 no
base loed (year-round) for the Harris units to meet.
Duke Power Co, president Bill Leelo hee recertly exnla‘ned
why you don't build nuclear units for other then bese load, in
testimony to the NC Utilities Commiss!'on., He seid one consideration

{n Duke's decisicn to cancel the Cherokee nuclear nlant11

wae that you "don't bulld a Cherokee for peaking or intermediate
load." Similarly, you don't bulld a Herris unit for peaking
or intermediate loed.

In sum, & Harris baseload unit (or both units) simoly isn't
needed to meet CP&L peak loeds through the year 201L4. This 18 the
principel conclusion of Reeves arfidavit #1 (p.31) and 1s used
{n the scenarios comparing costs and berefits below.

Reeves affidavit #2 (2-11-63)1 details the net costs and
tenefits of the loadeshifting and efficiency imnrovements described

{n his first affidavit. The results are sumarized in Table 1

on page b,

10
Copy attached; Docket E-7 sub 358, June 1983, reference in
full in the Appendix.

1
Recommended for cancellation along with Herris ? br Publie
staff of NCUC, 1923 revert. Reforence, details in avpendix.
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Table / pé

Table of Dr, Reeves' program benefits
(from his 2d affidavit, Feb, 1983)

¥ Million Dollars Per Year
ear Constant Dollars TOTAL

1983 (8.31) (6.58) (22.68) (1,38) (10.78) (2.18) (51.91)
198,  (4.74) <0-  (18.42) (.47)  (Ba7)  (0.90) (32.72)

1985 ( 1.17) +6.57  (14.15) .45 (5.57) +0.37 (13.52)
1986  +2,40 +13.15 ( 9.89) +1,36 (2.97) +1.55 + 5,67
1987 45,97 419.72 (5.62) +2,28 (.36) +2.92 *gh.ﬂ?
1988 49,5 426,30 (0.36) +3.,19 +2,24 +L.19 #1407
1989 +13.10 +32.87 42,91 +4.11 s, By  +S.U47 +63,26
1990 416,67 +39.L5 +7.,18 4502 +7.45 +6.7L +82.46
1991 +20.2L +4b.02  #1.LlL  +F b 410,05 +8,01 +101,65

1992 +23.L1 +52.60 415,71 +6.85 +12.65 49,27 +120.8%
1993 +27.38 465,17 419,97 *7477 +16,26 +10,56 +140.00
1994 +30.95 +65.75  +2L.2h  *B.69 +17.86 +11.8L +1%9,2)
1995 434,52 +72.32  +28.51 +9,60 420,56 +13.11 +178.hk
1996-2014 732.68 1623.93 1053.7h 226.10 6L2.96 249,09  +B§29.22

any year

after 1995 +38.68 +85.47  +55.L6 +11.90 +33.84 +13.11 +238.38

HIGH ACTIVE ACTIVE STORAGE STOMAGE  WATER TOTAL

PrR  SOLAR SOLAR BIN BIN A/C HEATING

A/C NFW RETROFITS A/C COMMERCTAL OFF (p.8)

EOMES PEAK

corrected
gives 24.87
in 1986

Source: Reeves affidavit of 2-11-83, tables therein.
The above net costs and benefits assume that the reel vrice
of eleciricity stays the same; 1f 1t rose, the constant-dollar

benefits above would be larger.
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Table 1 shows the savings from Reeves affidavit #1 measures
in constant 1982 dollars, assuming the price of electricity does
not rise., Numbers in parenthesis are negative, Note that the
conservation program commences in 1983, Since its components are
available to go on-line immediately, it should not wait for the Harris
plant to beccme operable, The earl‘er a program to imnlement these
measures starts, the more consumers will save, Consumevs are the
ones who vay the costs (and receive any benefits, 1.,e, electricity
and canacity that i{s needed, plus any fuel savings) of the Harr!s
plant, All economic comparisons herein use the costs and benefits
seen by the consumer (assum’ng the real price of electricity is
constant at 1982 levels) for this reas-n,

For the years 1983.201L, the measures in Table 1 produce & net
saving to the consumer of $£,252 billion (1982 dollars)., If the
year 1983 1s omitted, the 198L-201L benefits are still over #5 billion,

net of all costs of implementing and meintaining the measures,
Detalls are in Reeves' second arfidavit.l?

This number, developred under the assumptions described lbOV012
i1s used in comparisons of costs and benefits which follow.

Dr. Reeves' third affidavitl (June 28, 19H3) descwibes the
costs and avallable savings from the use of measures bevond those

in his first 2 affidavits, These measures are also svecifically

beyond those included in CP&L's cu~rent conservation/load mgt, plan)

12Assumntiona are given on page 1; high efficiency air condit’oners
cos*s and benefits, pp 1-2, Table I thereof- active solar new homes
p.d, Table II thereof; Active Solar Retrof’ta, Table I1I, v.k;
Residential Storage Bin Alr Conditicning (witkout solar) o.‘, Table IV,

-

Non Residential (i{.e, Commercial/Industrial) Storage Alr londitioning,
p.6, Table V; Water Heater Load ontrol p.7 Table ;s summerv table

VII.p.B. add!tional savings p.9 (no dollars calculated).

13&,.1,“&4 w fublic Stafé 1987 regort, copy atacked, Table ). Sec fifp
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The coste and net benefits (compared to purchasing electricity

at 1982 prices) are set forth in Table 2 below, which covers only

the kilowatt-hour savings from measures in Reeves 3d affidavit
that are not included in his other affidavits, The net benefite
are in constant 1982 dollars, assuming thet the real nrice of

electricity does not rise bevond 1982 levels, If 1t

would be greater,

TABLE ?

Net 1982 Dollars Cost Savings from Reeves Affidav't #3
Measures bevond CPAL Conservation/Load Management ®lan
and Beyond Reeves'! affidavits #1 and #2

Source GWH/yr Cost/ Net Saving

Saved v. 5¢/kwh real Resn] ./ynu“ saved

Solar HW

(net of CPxL) B800 3.02¢ $2L,160,000

Solar Gain 192 87¢ : 7.FLO,““O
(nonsolar homes)

Shading 78
ighting

Motors

TVs

Bath Water

TOT i GWH
AOAAL quu \Jm/yr s—-'{-d"‘\c:‘g'r)(\ﬂ

Source: Reeves Affidavit #3, 6-28.83, ppl-F solar HW (adjusted
to remove CPXL plan GWH),S5-7 shading and solar gain, 7 Lighting,

7-8 Motors, B Bath Water Svece Heat, B8-9 TVs, Summarv p.10 for all
moasures,
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The costs and net benefits (comnared to purchasing electricity
at 1982 nrices) are set forth in Table 2 below, which covers only
the kilowatt-hour savings from measures in Reeves 3d affidavit
that are not included in his other affidavits, The net benefits
are in constant 1982 dollars, assuming that the real price of
electricity does not rise beyond 1982 levels, If 1t 4id, bene”!ts

would be greater,

TABLE 2

Net 1982 Dollars Cost Savings from Reeves Affidav't #3
Measures bevond CPAL Conservati‘on/Load Management Plan
and Beyond Reeves' affidavits #1 and #2

Source GWH/yr Cost/ Net Saving

Saved kwh v, 5¢//kWh resl Real &/vear saved
Solar HW
(net of CP&L) 800 1.98¢ 3.02¢ 82,160,000
Solar Gain 192 0.87¢ L.13¢ 7,840,000
(nonsolar homes)
Shading 78 0.91¢ L.09¢ 3,190,000
Lighting 185 1,25¢ avg., 3.75¢ 6,768,000
Motors 143 1.43¢ 3.5%¢ 5,100,000
TVs Ll 0= 14 22,200,000
Bath Water 152 -0=- 5¢ 7,600,000

TOTAL 199} GWH/yr $75,658,000

Source: Reeves Affidavit #3, 6-28-83, ppl-5 solar HW (adfusted
to remove CPAXL plan GWH),S5-7 shading and solar gain, 7 Lighting,
7-8 Motors, B Bath Water Spmace Heat, B8-9 TVs, Summarv p,10 for all
measures,
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Reeves affidavit #3, p.10-11, shows a total saving of LLE2 GWH
per year (equal to a Harr!s plant at S6% cavac’tv factor) fro=m the
measures included in all 3 of his affidavits, This amount of cavacity
displaced, and GWH generatior dlsplaced, are used ‘n some of the
scenarfos below,

Assuming the measures of Table 2, which d4c not overlan prev!ous
affidavits' measures 'n Table 1, were adonted uniformly cver the
12 years 198L-95, and then remained in effect for the years 1995.201},
the constant dollar benefit of these GWH savings over the veriod

1984 -201L 4s $1.891 bt1llion 1982 dollavs.lh

The sum of Table 1 and Table 2 constant dollar savings, 198).
201k, 1s $6.905 billion in 1982 dollars. This flgure is used

in economic comparisons w!th the Harris nlant below,

To summarize: The alternative to the Harr!s plant is a
combination of load-shift‘ng (mainly energv-storage and load control),
solar energy, and energy-efficliency-increas’ng measures, As
described in Sect'on ITI, these have minimal environmental impacts
among the alternatives nossidle tc nuclear power generation,

Dr. Reeves' affidavits show that the Harris nlant !s not needed

for capacity, that $6.9 bdbl1lion can be saved by using the alternative
from 198l unt!l the end of Harris plant 1ife in 201k, and that the
kilowatt-hours generated by a Harris unit at 56% canacity factor can

be disvlaced by the alternative,

lhDetatls of calculation, in Anpendix. The Table 2 figure !s basis,
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B. POUR COMPARISONS OF HARRIS vs, THE ALTERNATIVF

1.As shown above, there is no need for Harr!s canacity. Thus
the only benefit of the Plant is its abilitv to generate vower
at econom’‘c costs below that of coal, See NRC rule, L7 FR 129L1 and
12942. Using CPAL's assumntions of 70% canec!ty factor and 2S-year
unit 1ife, with the maximum § sevings from nroducing power from Harris
instead of other CPXL units, all as given in FP Amendment 5, T
comnute a 1982 corstant-dollar benefit of $,.03 b'llion fro= both
Harris units in the period 1986-201&.1S

The alternative not only elim‘nates need for Harris canacity
(through 2001 at ell, and through 2016 as a baseload plant); it
saves $6.9 billion 1982 dcllers by the year 201L. This comvletes
the first comparison%bin which all Harris constructicn costs are

considered sunk,

2., Harris 2 really isn't a sunk cost. This compnarison and #3

below devend on that fact, Here's why Harris 2 isn't a sunk cost now:

(a) The un't 1s only 3 or L¥ comnlete (NURFG-0030 6/8217: transcerint

of 2-2L-83 prehearing conference). (b) CP&L hasn't ‘nvested any money
i{n actively constructing it during 1982 or 1063.17 (¢) CrP&L will

reassess it this fall (cony of relevant article nttached)17; (d)

The NCUC Public Staff recommended cancelling it in its 1983 renort.17

Cherokee 1, on which the Public Staff took a similar nosition, 1s
already cnncelledfq(e) DOE has i{identified Harris 2 as a candidate

lsThe details of the comnutation are i{n the anpendiX, item 15,

Cost to customers 1s larger than the cost to CP&L, so benefits
are adjusted upward accordingly in the calculation,

1bAs shown in anpendix item 15, 2d page, even if CP&L's claimeqd

fuel savings at 70% capacity factor were not discounted at all from
their 1986-dollar basis to 1982 dollars, the alternative wins by
$6.9 blllion to $6.3 dillion in savings delivered to customers, QFED,

17A 1ist of sources and citations i1s in Avnendix item 17. Conies
of documents are attached excent for NRC transcrint and DOE renort.
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for cancellation aldng w'th Cherokee 1 and other units, (DOE/FIA-
0392,"Nuclear Plent Cancellations” April 1981), (f) Harris 2 i1s a hole
in the ground today. McGuire, the leading NRC case on sunk costs,
{dentifies units 52 and 69% cormlete, or more, as "substantially
comnleted.” There is no way a hole in the ground is a "substantially
completed” nuclear plant, (g) Finally, consider the vosition of
having ruled that Harris 2 1s & sunk cost, and then Having CP&L
cancel it,

Accepting that Harris 2 1s not a sunk cost, 1t's easy to show
that Harris 1 shouldn't be allowed to omerate, McDuffie Figure 618
from CPkL shows that to comnlete Harris 2, $1,721,17L,000 must be
spent after the end of 1983, Adding this sum, lpnrODriately discounted,
to the alternative's benefits gives about $£ billionlg; the benefits
of Harrie 1 cperation vs, coal sud to about $2 billion nlus in the
constant 1982 dollars used for comparison,

why not complete Harris 2? It isn't needed and it's not
cost-effective 1f it were needed, according to the Public Staff 1083
report, cony attnchi%. see cover letter, pp 1-11 and Teble ITI.S
underlying discussion pp3L-35.
This completes the second scenario, ‘n which Harris losesn
out by about $6 billion in 1982 Mllars,
3. The third scenar!ic is similar, but relies on the Public

Staff'e conatruction schedule (see Anpendix ref, 20) at rages 32235,

8
From recent 1983 NC rate case, Full citation !n a-rendix,
copy attached.

19Connutltion into 1982 dollars not verformed., Cen be done on
request, 11.7% !s avporopriate discount rate (CP&L's cost of funds,
see Aprendix at item 15), Th's should be added to savings since 1t

1s a cost consumers don't have to pay if Harris 2 fsn't built,
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The Public Staff determined, based on cost-effectiveness and need
for power, that Harris 1 should be delayed unt!l 1992 and Harris 2
should never be built, (Ref, 20 at 1, 11, 132-3%5)

If we delay Harris 1 until 1992, 1t still will produce 1its
$ 2 billion in 1982-dollar fuel-cost savings from producti‘on bv nuclear
instead of cosal or some other fuel source, But now, bv the end of
Harris 1's operating life, the slternative haes had 6 more vears to work,
From Tables 1 and 2 above, each vear adds $31 m!llfon € to the
alternative's benefits, So the alternative ge’ns another $1,9 b*llion
in b year321 for economic benefits of about $8,7F€ billlion versus
a bit over 82 billlion for Harris (1982 dollers). According to the
Public Staff, not bullding Harris 2 saves money, even if a coal
plant has to be bullt to substitute for it (after the year 2000).(idid.)
And of course, Harris {sn't needed for cavacity,

This completes the third scenario,.
L. All the above scerar‘os assume that orice elasticity of

demand has less effect than it actually may. Accord’ng to Profs,
John Blackburn and E, Roy Weintraubl?  the long-term price elasticity
of demand for electricity i1s -1. That means that adding Harris
uni*s to rate base could sharply reduce electric demand, given their
cost of $4.F b!llion for 2 units, ver CP&L.

This i1s no i1de academic concern, LILCO chief engineer Adam
Madsen, commenting on the results of rate-basing the #3,2 b'1)1i0n
Shoreham plant, said "If we realy did this, sales would go down."
(NY Times,6/7/83 "Easing Utility 'Rate Shock!" by Matthew L, Wald,
p.1 of business section)., (Reference supplied bv Dr. Blackburn 6/30/83),

Of course, such a seles reduction would not affect CP&L's fixed costs

(including fixed charges and deprec‘ation on $1.5 biilion of Hurrié)

21
See Appendix item 21. 22Test1mony to NCUC, see Aop item 22.
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so CP&L rates would then rise even more, sunpress’ng sales further.

Wells Fddleman cormuted additional costs to ratepavers 1986.05
based on CPAL FR Amendment 5.2 The 1986-dollar added cost is
$3.368 billlon. (ibid).

CP&L's 1982 revenues were $1,.€3f bill4on (1982 annual report).
If reveriues hit $ 2 billion a year ‘n 1986 and then stav constant
in real terms, CPLL will have revenues of $27 billion (1686¢)
from 1986-95, The $3,368 bill%on is about & 16,R7 increase therelr,
It thus w!ll produce a demand (1-1/1.165) or .B6 as large.

This 14%¥ decrease in electricity salies commared to 1986 base,
works out to be about S billion kWh a year (outout of & Harris unit
at 6%% C.F, ).q/':\‘,

This price-caused reduct‘on may overlap D»., Peeves kWh-savers
in his third affidavit, which amount to a Herris unite outnut at
c6% C.F.zh It doesn't matter, If both units are trere and saving
fuel costs at CPAL's max!mum assumntions, the alternative is stil}
more cost-effective and no Harris capacity 1s needed -- see case 1
above, p. 10, If demand 1s reduced the fuel savinges will be less
because the fuel displaced will be cheaver fuel. (Chearer fuel 1s
used first in the loading of rational power-gensrat‘ng svstems,

meet!ng
and more exrensive fuel is then used for add‘tional demand).
If, on the other hand, Dr, °eeves'kz:vings do not overlan w!th

the elasticity-induced drov in demand, the output of neither Harris

unit i1s needed,
They ere displaced at about 60% C.F.

This copletes the Ltk scenario, with elasticity effects.

23cited in Aopendix item 23 23ACa1culation ‘n Appendix

2
hSae Avpendix. It turns out this 1is an underesti-iate, but no
credit for the underest’=mate i1s taken in this affidavit,
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Comparing the environmental effects of different energy sources
can be like comparing apples and oranges. Nevertheless, it is nossible
to choose. This section describes the environmental effects of the
alternative to Harris set out in Section II.A above, and comnares them
to nuclear energyv's risks via the work of Holdren, Beyea, & von Hipvel,
as weil as by cormarison of effluents with Teble S-3 for the case
where nuclear generation is used to displace coal-burning opower
generation, Simply put, the environmental effects of the Harris
alternative are much less than those of average renewable energy
alternatives., The risks of such average alt ernatives, in turn, are
less than the risks of nuclear energy, both for accidents and for
environmental and humen health effects,

The Harris alternative does not add to insulation levels or
reduce the air circulation through houses, Thus, indoor a'r ncllution
1s avolded. As discussed below, it can be mitigated 1f it arises,

As & worst case, adding an air-to-air heat exchanger (cost $200, 1982)
to affected houses would only cost $1L5 million for every home

on the CP&L svstem in 1995, The running cost would be about the same

as for existing fane and heat!ng system blowers, This would not tip

ZSThia section is based on extensive research by Wells Eddleman.
The most important references on environmental effects of renewables
used herein are "Side Effects of Renewable Fne-gy Sources" Dec. 1982,by
Dr.Larry Medsker for Nat'onal Audubon Society (Med 82 as cited herein)
and Holdren et al, Risk of Renewable Ene Sources (FRG=79-3 from
Energy & Resources Group, U.Ca . rkeley, « Cories of these
documents are included cormlete in the materials served on Judge Kelley
(who will evaluate this petition/affidavit), Applicants, Staff OFLD,
and the 3 copies to NRC Docketing and Service., I will suoply
(continued next page)



the cost-benefit balance in Section II above, Substituting the heat

exc nag:r blower for another blower has no net cost, and the heat

b Y 4 »
po eer br.os Oc‘mc:’:fm: eu.o onn lw “ '“'xe:t \'Bze ctoootlllinonsv roerrmental effects

of a combination of renewables (especially thcse discussed in Peeves!'
affidavits 1,2 and 3, 1 ) are less than
the total environmental effects of nuclear energv oroduction, on
the basis of useful energy made available (bv production, load-shifting
or savings), See Holdren et al, pn 1-11 and 68, (Referenced here-
after as ERG 79-3)%6

Even among these renewables, those with large land recu!remente
such as wind power, and photovoltaics, are not included here.
(See Medsker, hereinafter "Med 82" at 9). No add‘tional biomass
1s included -- though nearly 16% of all CP&L residential customers
were already using wood as their orimary heating fuel in 1982,
according to CP&L's aopliance saturation survey. (See Med 82 at 13-15
for effects thus avoided). Since the solar systems ineluded by
Dr. Reeves sit on existing roofs (or roofs of new buildings), they
do not involve additional land use except for storage bins,

If all '7'7.5;0@ CP&L residentisl customers in 1995 had 10' x 10!
storage bins for heating and cooling, this would add un to ngillion
square feet or about |00 acres., Each bin would be & bit larger than

a typical outbuilding. If all the CP&L commercial customers then had

footnote continued from page 1*&

coplies of them to any other party who requests them. Due to their

voluminous size (ERG-79-3 is 232 pages, Side Fffects 1s 73pp) it was
not considered cost-effective to serve the other parties without
determining whether they needed them. Trees being a renewabdble
resource, I wanted to conserve them,

267he only possible exceotion is the steel tank, oversized solar
technology for Canada. ERG-79-3 at 191-205 critiques this choice.
It 1s simply not comparable to the fiberglass-glzed, air-handling
System with masonry block storage bin used by Dr, Reeves.
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storage bins for thermal energy elso, each 10 feet by LO feet,

there would be around 150,000 LOO souare foot bins, or 60 million
square feet -- about 1400 acres. This totals 3100 acres., More land
than that would be freed by not onerating the Harris plant, which

has over L4000 acres of woodland on its site, The storage bins

could be integrated into the design of new bulldings, without
necessar!ly taking up additional space, so the )00 acres 1s a maximum,

Other than this, there are no other significant land-use effects
of the propnosed combination of alternatives to Harris ("the alternative")
as deta‘led above and in Reeves' 3 affidavits, This 1is important
because (see Med B2 p, 9) land use is one of the most significant
side effects of renewable energy sources. The alternative to Harris
mirimizes thie side effect, given its energy delivery.

Of course, load-shifting, efficient appligances, solar water
heating, moving screens, growing shade plants, and hanging onto
heated water have minimal direct environmental impact. Only the
solar weter heaters, solar space heaters and storege bins affect
the apvearance of things. Since these methods do not generally
tnvolve eadd'ng insulation, tightening houses for alr leakage
({nflidtration), additional heet pumps or forest nroduct use,
the s!'de effects of energy efficiency improvements discussed
(Med B2 at 272-24) are minimized.

There may be some radon exnosure risk associated with the
storage bins (using rocks) and the tendency of peonle to try to

increase their energv savings by reducing air infiltration in their

N§ \ \ W S 1,‘4* ON v ({& 'Na"f'/af‘,op \S G.f'.)sml“*'h *
honea. The most strnightforward m‘éigat'on strategy 1s to uae‘;nﬂjf;;re
. ’ S.

rocks low in the precursors of raedon (eg. radium, thorfum, uranium)

and test each rock bin for radon., As to housing, the method
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provosed by Anthony Nero end Jan BayeQEZcory of Feb. 1981 Bullet'n

of the Atomic Scientists ppbl-bl attached) is best: equip the

residence auditors (e.g. in CP&L's own program and the Pesidentisl

“onservation Service) with radon-detection equinment. Dr, K.Z.

Morgan, former director of health physics at Oak Ridge, has pointed

out that covering the earth under homes with plastic sheeting

(current cost 1.5¢/ft2 or $24 for a -. NC house of 1600 ftz.

assuning larger houses are more likely candidates for solar systems)

can usually reduce radon exfiltraetion to levels such that indoor

air cquality in the house above 1s not adversely affected. The

extra cost of such programs 1s modest if Intergrated into energv-

auditing programs that exist. In extreme cases, vapor sealers (e,g.

Hypaloéi)) car be used to seal off radon-emitting stone, brick or

earth from access to living spaces., The re2sult s that s good

energy-saving program w!ll detect those hormes w!th higher levels

of radon, and provide mitigation measures to reduce its harmful

effects, Thus, the energy-conservation orogram will reduce radiation

exnosure. For rock beds, any found to be emitting too much radon

can simply have the rocks repleced. The rocks can be re-used

outdoors, or as highway fill, or be landfilled, if they emit radon

in quantities enough to be ralsing the indoor radon concentrations

above normal levels as cited by Beyea (5 x outdoor normal concentrat!fiN).

It would certainly be possible to set "trigger" radon levels lower

than this, thus reducing radon exnosure below i{ts present general

level for average houses, by a conservation orogram as desc~ibed above,
Since the alternative to Harris does not assume aNy. change

in infiltration of air (it simply suoplies the needed heat from solar

energy instead of electricity in most cases), the redon {ssue is

not significant with respect to it. In confunction with good energy

Z7] See Appandin tHom 29
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conservation practices, it world reduce radcrn exposure at modest cost,
Assuming it cost $1 million tc set up house energy auditors to detect
radon and get readings on radon levels in rock beds, eand that half
of homes recuired a mitigation measure, the cost of plastic would be
(for L50,000 hoges) about $10,8 million and the cost of coatings
($10/500 re? tvnical price) for 10%€ of the homes wculd be $3.6 m*1lion.
These costs are very modest cormpared to the multi-bill'‘on dollar
benefits delivered to cuséoners by the alternative to Harris, and
do not significantly change the $1 billion or more advantage of that
alternative versus operating the Harris units at 70f canacity factor,

Medsker (Med 82 at 27-29) discussee the risks of solar
heating and recormends the radon mitigation measures noted above,
The solar collectors recommended ‘n the alternative to Harris do not
use glass glazing (8o no breaksge hazard); air is the working fluid,
and the system minimizes use of toxic materials. These systems
do use blowers and electronic controls, and rock storage i1s an option.
However, the effects of the systems for solar energy in the alternative
to Harris are less than those on nages 27-29 of Med B2 because the
effects of glass, toxics, and working flulds are avo'ded in general,

In summarizing the high-risk side effects of direct soler heating/
cooling, and of conservatirn (Med 82 n,60), construction materisls
and insulat!on manufacturing hazards, glass breakage, working fluid
leaks, toxic chemicsls released, radon release, disposal of working
fluids, storage oponds, indoor air pollution, and aesthetics of solar
systems are listed. All of these excent materiels manufacturing,

IN Hhe Hovyig al+a-nahue

aesthetics, and radon are eliminategqbv not using thematerials
involved, or not tightening up houses. Radon mitigafﬁon i1s discussed

above. The result is that only materials impects and asesthetics

are left as significant side-effects. Since the materials of
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the alternative's soler heating system !nclude ducting and blowers
1ike any conventional forced-air system (4ncluding heat pumns),

the only additional materials recuired are the collector (fiberglass
glazing and zheet metal) some additional ducting to and from the
collector, and the storage bin (masonry, rocks and insulation, nlus
roofing material). Allergy problems can be reduced by filtering

(as in & conventional system) or by electrostatic air-clean’ng ir

necessary.
Minimizing radon effects from rocks has been covered above,
dvelling
Rock mining, assuming 10 tons of rocks for eech in CP&L's

service area ‘n 1995, would be 7,750,000 tons., That sounds like
a lot, but compare it to the m'ning required to run Harris,
Fach Harris core contains the U-235 from about 350 tons of natural
uranium; each unit takes about 8 cores (full) to run 25 years,
Thus both units need 5680 tons of natural uranium to be dug um
to run for 2° year328 Uranium ores have a content of about 1 1b U
per ton, so 2000 tons of ore make 1 ton of oure uranium metal.
Thet means 11,2 millien tons will be mined to run Harris,

More efficlent air conditioners involve more coover and frame
metal (compared to inefficient air conditioners of the same size),
but they only need to be helf as big in cepacity (Reeves affidavit #1,
P.17). This more then offmsets the extra meterials in the high-EFR
(high-efficiency) but smaller sized alr _onditioners. Efficlent
motors also involve more coprpr. Again, the savings of not buillding
the bigger !neffic!ent air conditioners' comnressor motors frees up
most of the copper required for more efficient motors on the smaller
units,

In sum, then, the environmental effects of the materials used

in the alternative are minimal comnared to Haerris or existing
appligances, and reed!ly mitigated,
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Since the Harris plant !s not neede for peak loads,
the only positive environmental effect of onerating it would be
to reduce the amount of coal burned on the CPXL system. (The
Harris plant uses more water and more N&M material than & comnarable
sized coal burning plant, so it hes no other environmental advantages,
Harris also produces more waste heat per unit of electricity than
a coal plant would,) The hazards of coal pollution are s!gnificant,
Here, a comparison with Teble S-3 of 10 CFR £1,20 18 useful,
Thet table includes a LS-Mwe coal plant (for enrichment of uranium,
mostly) emitting 115& tons per year of particulates, LLOO tone of
sulfur dioxide, 1190 tons of nitrogen oxides, 1L tons of hvdrcca~bons
and 29.6 tons of carbon monoxide (all metric tons). If one of CP&L's
modern coal plants (Roxboro 3 or L4, or Mavo 1), able to hold emissions
to 0,03 1b/MBTU for particulates, produced the 5.5 billion kWh that
a Harris unit at 70% capacity factor cculd mnroduce, it would em't
(10,000 BTU/kWh x 5.5 x 10 kwh x 0.03 1b/MBTU) or 1.62 m!llion 1b
or 730 metric tons of particulates a year, Likewise, burning #%
sulfur coal (which CPXL gets from captive m‘nes), the coal plant
would burn 2.25 million tons of coal a year to equal a Harris unit
at 708 C.F.,, and thus emit22500 tons of SO, & year (SO, per mole
weighs twice what sulfur does, so the sulfur ox!de emissions is
2 x #% of the coel tonnage burned, or 1% of i1t). The nitrogen
oxide limit for the new coal plant 1s under 2000 tons a year.
Since particulates in conjunction with sulfur and nitrogen oxides
case the illness effects of coal, whereas the particulates themselves
cause cancer, the effects of the new CP&L ccal unit's emissions
are not significantly worse than those included in Table S-3 for
the nuclear vlant, Thus if the Table S-3 emissions' effects are

not sufficient to avoid licensing a nuclear plant (NRC's past
licensing dec!sions certainly accord with trhis view), then the
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new CT&L
additional emiss!ions from a coal plant ) .

Are also not slignificant

enough to turn the NEPA balance aga!nst an alternative that
eliminates the use of the Harris nuclear plant and allows the
new CP&L coal plants to generate the energy ‘nstead. Indeed,
this 1s what CPXL has been effectively do!ng with its Brunswick
and Robinson nuclear plants in recent years, For 1982, CP&L's
nuclear performance was 35% of design camacity (35% DF® canac!ty
factor) see Baseload Power Plant Performance Renort to NCUC, Fddleman
testimony docket E-2 sub L6l. That's half of the 70¢ CPXL assumes
for Harris., In effect, 1# of CP&L's 3 nuclesr units were thus
"not used" and the other 14 ran at the expected 70% capacity factor.
Coal units, particularly those at Roxboro, made up the outnut of the
"missing” nuclear units, From this examvle, it is clear that
licensing a nuclear plant to operate does not avo!de the environ-
mental effects of coal burning to oroduce nower. If the nuclear
plant bteaks down, the coal will st.ill be burned .

To summarize, if the Harr!is plant 1s solely used tc d!splace
coal combustion, tne coal emissions from CP&L's modern coal plants
will be camparable to the emissions associated with coal-burning
for the nuclear fuel cycle ‘n NRC's Table S-3., Thus, there is
no significant environmental gain from running the nuclear plant.
The additional fiss!on prcduct emissions of the nuclear plant
would be avoided, however, if the nuclear vlant 444 not run.
Thus, running the Harris plant is not env!ronmentallv suverior
to the alternative discussed above, This is particularlvy so since
Harris 18 not needed for peaking capacity, and most of Harris's
output can be displaced entirely by the alternative and bv the
economic effects of amortizing Harris 1 (a sunk cost), Thue, the

real situation is that less electricity w!'ll be recuired with the

alternat!ve in place, and thus Harris's outout can only be used to
avoid coal combustion., As snown ebove, this ga’n ‘s not significant
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becguse the Harris overation entalls the coal effluents in Table S-3
associated with the nuclear fuel cycle,

One other environmental difference between Harris and the
alternative s worth noting. Although many systems heve been designed
to help reduce the chence of a catastrorhic nuclear reactor accident,
only not having a reactor near you is a guaranteed method of keeving
it from hanpening in your urea.29 Expensive mitiget! on methods
have been proposed for such an occurrence, but the slternetive is
an absclute preventative since Harris won't aperate 17 the alternative
18 used Instead, Thet would leave the Research Triangle "safelv"
over 100 miles from any other overating reactor,

Whatever the likelihood of nuclear reactor accidents, the loss
of the seat of NC government, L ma jor universities (Duke, NC, Central,
NC State and UNC), Duke Hospital, NC Memorial hosnital, .
and the entire Research Triangle Park, a center of cornorate research,

all within the danger area described for serious accidents
in reference 29, 1s just unecceptable. Precludirg this possibility
is clearly another po!nt in favor of the alterrative,
IV. CONCLUSION

The alternative i1s $2.8 billion 1952 dollars better than the
maximum savings from Harris et 70% cepacity factor, on economics,

It avoids the need for Harris canacity, has less environmental immact,
and elim!nates the chance of a nuclear reactor catastrovhe in the
Research Triangle area of NC, The alternative is clearlv better,

both environmentally and economically.

queyen and von Hipovel, Bulletin of the Atomic Scientists,
Aug-Sent 1982 at 52-58, See particularly "an area the size of

Connesticut”, box and charts of risk,



APPENDIX
TO AFFTDAVIT IN SUPPORT OF 2,758 PETITION BY WFLLE EDDLEMAN
June 30, 1983

1. #1, Conservatior and Load Management Subst!tutes for CPAL
Generaticn, July 1L, 1982; #2, Costs and Savings from Conservatior
and Load Management Substitutes for CP&L Generation, 2-11-H73;

#3, Additional 1995 CP&I Conservat!on Fnergy, June 28, 1943,

2. 1982 dollars are used throughout because those were the dollars
Dr. Reeves used in his studfes cited in note 1 above., The oniv
exception is the elasticity case II,B.4y where both CP&L and Eddleman
used 1986 dollars, so conversion to 1982 dollars was surerflmuous
since the dollars were of commarable year (the same one: 1986) and
thus the same value., The elast!icity effect denends only on the
relative increase of cost due to the Harris nlant, not on the

year of the constant dollars,

3. SHNP® Environmental Renort, Amendment €, December 1082,
at 8,1.1-3; see also at 8,1,1-1

L. Dr. Reeves used CPAL's 1981 December forecast in develoning
affidavit #1 above, The December 1982 forecast (cur~ent fowecast)
is virtually identical, Both have a 2,87 rer vear !ncrease !n sales
and 2.9% per year increase in peak demand,

5, See discussicr of Harris 2 costs not really belng sunk now, pp 10-
11 of affidavit, and note 17 of trhis Aopendia.

6. 70 CFR 51,20 Table S-3, Summary Tsable of Effluents from Nuclear
Fuel Cycle.

7. Reeves lst affidavit, 7/1L/82, ref. 1 sbove, includes the
following measuresm used to cut peak load:

efficiency improvements vs, new capacity (d'scussinn of relative
advantages of efficiency i~mrovements) v»,10

no-net-cost loan (efficlent alr conditioner examnle ) 12-1F

no-net-cost load avplicabllity to rental and lessed oronertv, 16

Storage Bin Alr Condition’ng, 17-19, 24-25

Active Solar New Homes, 20-21

Act've Sclar Retrofits (existing homes) 27.23

Commercial and Tndustrial Storage Bin, 26 (cooling)

Alr Condit'oner Efficlency Improvement, 27, 12-15

Winter Peak Reduction (heating) 28

Water Hea*ing Off-Peak, enhanced storage, 29

8. CPAL forecasts of December '81 and December '82 have ident!fal
projected growth rates, 2.9%/2 1s about 1.5%. See note L above.%.b(cﬂl

growth,Reeves #1, p, 17, air conditioner half as b!g does the same Job,

9, CPXL 1995 peak 6700 MW (Reeves ©v.31 #1 affidavit) x 1.5%/yr

growth (this affidavit, p.L, Reeves #1, p.17; note 8 above)

1.58 x 6700 MW i3 100 MW ver year, Add 20% reserves, 120 MW/yr growth,
720 MW for Mayo 1, divide by 120/yr, gilves 6 years, 1995 + 6 = 2001,
Harris 1 and 2, 900 MW each, 1800 MW total (ER 5, 8,1.,1-1), divide
by2122 MW/yr glves 15 years to need capy of both of them, 2001 +15

= 2016,
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10, Sunnlemental test'mory of W.S, Lee, chalrmar, Duke Powe= Co,
N” UC docke®t E7 sub 358, filed June 1983, Co=v attached,

11. Public Staff Ren~rt 1983, Analys!s of long-Range Needs

for Flectric Generating Canacity “n North Car-lina, Two excerpts

are attanced. One ‘rcludes the comnariscn of coal vs, nuclear crsts,
Table III-5, witr the conclusions of the re-mn~t to scran Fawrlie 2,
The other ‘ncludes the canscity addit'on schedule and NPl 's
conservation/load manarement orogfram a&s it !s now, Chewokee I

and Harris 2 are pusned off the nlanning horizon, see at 32-35,
Nuclear un‘ts are nct nreferred as subst! tutes for Harris 2, see

at 1-2 (1-41) and 32-3%.

12. Reeves 2d affidavit, 2-11-83, Seennte 12 on n,7 of thlse
affidavit,

13, CPAL plan !s Table II-1 of 1983 ®Public Staff we-ovt, cory
attached, see note 11 above,

14. Calcuvlation: smrothly implement sav’ngs over 12 veare glves
equivalent of 6 vears of full savings (12/2) s'nce average sav'ng

will be half the 1997 total, Add to this 19 full veawe, 1906.201],
Total is 25 yeu~s x 75.658 m’11ion a vear (Tehle 2, bottom »ipght),
Th's 1¢ 1891,k m’1140n dollers, crnstant 1982 drllars, See Peeves #2,
p.1 for constart dollar assu=mmnt'orn,
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15, Computation of constant-dollar oroduction savings from
operating Harrls: based on Environmental Renort Amendment 5, Sec, B,
December 1982: CPAL's numbers,

ER section B8,1.1 (page 8,1,1-1) gives $2,0021 bill'on (19868)
fuel /production savings for opereting the CPAL svatem with both
Harris units (one 1986-95, 10 year, the other 1989.95, 7 years)
at 708 capacity factor, At 70% C.F., each unit produces
.52 billien kWwh a year, or in 17 reactor-years, 93,8 b*11%on kwH,
Dividing the constant dollar benefits by total kWh, we pget 2,15¢
per kWwh (CPAL used a slightly higher numbe» of kWh ‘n Attachment B
to thelr answers to W.F, interropatories, 9.7 billion for the 10
years, That produces a lesser figure ner kWwh).

It turns out that 2,15¢//kWh 1s the largest 19% dollar saving
claimed in FR Amendment 5, Calculating a= above for the othe» cases
(total kWh for unit-years at given capacity factor) vields lower
nymbers for 2 units at 60f C.F., 2 at 50% C.F., and slightly less
for 1 unit at 70% C.F,

To convert this cost per kilowatt-hour into 1982 dollars,
we must use a discount rate. In NCUC Docket E-100 sub Ll (Dec. 1982)
CP&L used 11,7% (!ts cost of funds) to discount fuel costs from
future periods., Using this rate for | years means dividing by
(1.117)“ or by 1,565, which yields a 1982 dollar figure of 1,3737
per kilowatt-hour,

What the customer sees %1s the fuel savings (assum'ng thev
are vassed through at full value -- no higher value is reascnable
since 1t would mean CPAL was deliberately losing money) times the
tax factor for gross receiots tax - 1,06383, This vields a customer

cost of 1,46¢/kWh in 1982 &1llars.,

Not having rel’ " “e data on fuel costs bevond 1995, (not to say
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THLT CP&L's !s), the safes®t assumntion isg that the crnatantednllanr
fuel savings would be the same ir the futu=e, (This assumntion
may comnensa‘*e somewhat for (P& 's ovev.ontimietic 706 DFD camactty
factor used heve!n; then aga‘’n, it may not co~vensate To= 1t,)

At 70% cavacity factor, each Harn’s un't n»oduces £,52 h*1l‘mn
kWH ver vear (.77 x B760 hours/vear ¥y 990,000 k'%W/unit), Multinly
this by 1,L6¢ per kwh and vou get a ccnstantedeollar nroduction
saving (1982 §) of 80,6 million mer unit.year,

Taking 2 units onmerating 25 years at 70% canaclty factor, then,

13 50 unit-years tirmes $80,6 million ner unit/vea», The total
Harrls benefit over i1ts orerating life (ner T° Amend=ment S, wh'ch
uses 25-year lives, see v,8,7,1-1, las* raragranh) 1s thus €,,03
billlon in 1982 dollars,

It tu~ns out, based on the sevings shewn frn= the Reeves
affidavits and summarized on »,9, that the discount rate used
to convert Harrls 1986 dollars from TR Amendment €, into 1982 dollars,
doesn't matter, To see th's, assume the discourt »ate 's zerc
¢l.e that it costs nothing to borrow mrnev, and futuve costs and
benefits are pmaekdvinxtmdaex-finiians !n 4olla»s with the same
value as todar's dollars, This !s the same as undo’nr the é'vis’on
by 1.€65 above, (That took the 11,7% discourt for the L vears 1982.86)
$4.03 billion ti=es 1,565 is abrut 36.,3) bdilllor, T™is 18 less
than the 86,9 billion (1982 dollars) saved bv the alternative,

However, I use the $.03 billion number to be consistent with
CP&L's assumnrtions ‘n fuel-related matte=s before NCUC (discoun* rete)
and NRC (¥R Amencdment 5§ claimed savinrs), Th!s entive celculet’on
is made according to CP&L's assumntions of canscity factor, 1iTeti=e, |

and discount rates, then, end yields a $..03 b1llfon 1982.d0lla~ i

benefit from running 2 Harris units (!rstead of cocal, etc. on the
0o&], system) for 2f.year onerating lives,



APPENDIX, p.S
16, 8ee second fr-m last paragraph under item 1€, Appendix p.l.

17. NUREG=0030 6/82 1s the latest version., Apnlicants agreed H?

was only 3 or 4 percent complete at the 2/2L/B3 conference ‘n this
case, Charlotte Observer article "CP&L To Rule This Autumn on
Nuclear Unit" tells of scrano'‘ng of Cherokee 1 and CPAL plan to
reassess Harris in October 1983, cony attached, Public Staff renort,
at pp 1«2 and 32-35, see also Table II-F, cited above ‘n note 11.
McGuire case __ NRC __ .

18, CP&L witness McDuffie (in charge of all construction for CPAL)
prefiled testimony, NCUC Docket E-2 sub L61 (1983) Fig, 6 1s detween
pages 22 and 23, Copy attached., This gives year by vear costs for
Harris and 1s the basis for Dr. Reeves conclusion at the end of

his affidavit 3 that if vou didn't consider the cost to finish
Harris 1 (from 19884 on) to be sunk, the alternat!ve could be bought
for Just that cost and disnlace Harris 1's generation (and twice its
capacity) at a capacity factor greater than the Staff used in NRC's
Harris DEIS of Mavy 1983,

19, Computation not performed, cen be d°ne on recuest, 11.7% s
anprooriate discount rate, year-by-vear numbers are in reference 18
above (the Figure 6), L1.7% is the discount rate CPAL used for
future cost discounting in NCUC Docket F-100 sub Ll in late 1982,
for the purpose of comnuting present values of future avolded fuel
costs -- exactly the type of computation done for Harris fuel

in note 15, and ER amendment S, and the computation belng done for
capacity where this note anpears,

20. Public Staff 1983 revort at cover letter, 1-2, 32-35, Table II-1.
See note 11 above for more info.

21, $75,658,000 -- Table 2 of this affidavit, right column at bottom
‘238,380,000 -- Table 1 of this affidavit, right column at bottom
314,038,000 : sum of the above numbers, s total sav! ng of
the alternative for any year after 1995, net of all its costs.

22. Blackburn and We!ntraub testimony, NCUC Docket E-100 sub 35, 1979,
cooy attached. Dr. Weintraub reconf!rmed the vresent validitv of the
=1 long-tern vrice elasticity for electricity demand, and<0,2 for the
short-run, 6/26/83, He can execute an affidavit to that effect.

23. W.E, testimony Docket no. E-100 sub L6, NCUC, 1983, corv of
relevant pages and Table I thereof attached. The table shows how the
$3.368 bi1lion in 1986 dollars was computed,

23A. 35 billion kwh sales (CPAL forecast) x.ll reduction is
L.9 billion kwh a year., Harris at 60% C.F., 1 unit, 4s L.7 bi111%on.
4.9 dbillion 1s about 63% C.F, for a Harris unit., See note 2l below.

2h. Actually, a kilowatt-hour saved at the customer's noint of use
saves more than a kilowatt-hour of generation, because transmiss!on
and distribution losses are avolded too. Th's is true for peak and
total generation, but sales are after-loss numbers. Loss factor
for CP&L 1s about 5% on aversge, see FERC Form 1s, ppli01 1981.82
and 431 1978-80, NO CREDIT FOR LOSSES TS ASSUMED IN THIS AFFIDAVIT
OR IN DR REEVES' A" YMAVITS. This is a conservatism,
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These appear to be the most comprehensive treatments avallable,
though as they point out, all studies to date are ‘ncomplete.
This is not surprising considering the amount of ‘nfomat!on
involved ir assessing environmental Immacts of widely farving
technologies throughout their productior, ‘ncluding innuts inte them
like materials und energy from other sources,

26, See discussion on page 19: The alternative system actually
adds only a controller, some ducting, sheet metal, fiberglass, and
the rock bed to & conventicnal heat'‘ng system., It is not at all
the oversized Ganadian water-storage monster of Inhaber's revort,
It handles air only.

27. Beyea and Nero, letters re radon issue, Bulletin o the Atomic
Scientists, Feb 1981 , pp 6l-6L, cony attached,

28, 100 tons UQ_Jcore, BBE U, BR tons U/core, enriched to L t'mes
natural, thus 332 tons U metal needed per Pull core. Full cove
lasts 3 years, plant 1life 18 25 years, 25/3 rives B cores,

? plantsgfe for 25 years, thus 16 cores, conservatively,

16 x 352 tons = 5612 tons U metal. 1 1b U metal ver ton of U ore,
or 1 ton U metal per 2000 tons ore, 2000 x S600 = = 11,2 million
tons mined for Harr!s plant, Of course, U tailings are harder

to handle than ordinary rocks, also,

29. See Beyea and von Hiopnel, Bull, At, Sc!, 8/9-1982 at 52.58,
re meltdown mitigation, cony attached, Particularly relevant are
the area at risk (see charts end granhs), and the box "An area
the size of connecticut”,



STATE OF NORTH CAROLINA
COUNTY OF DURHAM

Today Wells Eddleman appeared before me and affirmed:
(1) That the affidavit in supvort of his 2.758 petition was written
by him in consultation with Drs. G.George Reeves and John 0,
Blackburn and the same is true and correct to the best of his
knowledge and belief; (2) That Dr. Reeves axamined sa'd affidavit
in dreft form and verified the statements concerning his affidavits
and the conditions they were made under, and also verified the
caloulations of net constant dollar costs and benefits, contained
tn said affidavit in su~port of 2.758 petition, and Dr. Reeves
will later supply an affidavit to that effect; (3) Thet Dr. Blackburn
verified the validity of the energy-economics and elasticity
anproaches used in said affidavit In suovort of 2.758 pvetition,
and will supply an affidavit to that effect; (L) that seid vetition
1s being filed with the Nuclear Regulatory Commission under its
rule in 16 C.F.R, 2,758.

/’ V) 9 7
This 30th dav of June, 1983 v A i x>

Wells Fddleman

\
My commission expires July 14, 1987 . A..LOL
Notary




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISEION

Y7 tFe matter of CANOLINA POWEP E IICHET CC. Bt a1. ) Dockets 50-400
Shearon Harris Nuclear Power Plant, Units 1 anéd 2 ) and SOk.O1 O.L.

CERTIFICATEOF SERVICE
T hereby e.rtify that coples of 2,758 petition and affidavits

and suprcrting documents ##, ard of "Contention 16AA" re capacitv factor

HAVE beer served this 30  day of _ June 1983 , by deposit in

tne US Mull, first-class postage prepald, upon all parties whose
names are listsd below, except those whose names are marked with

an asterisk, for wnom se-vice was accerplished by

## The extensive documents ERG-79«3 and "Side Effects of Re a
So " , on Judge Reliey, Anolicants, Staff, end 3x
to NRC Docketing & Service; available on request to all other parties
Judges James Kelley, Glenn Pright and James Carpenter (1 eopy each'
Atomic Safety and Licensing Board
TS Nuclear Regulsptery Commlission
Washington DC 20555

George F. Trowbridge (attorney for Applicants)

Shaw, Pittman, Potts & Trowbridge R uthanne G, Miller
1600 M 8t. N4 ASLB Panel
Washington, DC 20036 USNRC Washington DC 2056 §
O0ffice of the Executive Legal Director Phyllis Lotckrin, Ph.D.
Attn Dockets 50-4L00/LC1 O.L. 108 Bridle ®un
USNRC Charel E!f11 NC 2751L
washirgton DC 20555
> neludes wal Dan Read
Docketing and Service Section [3x) CEAYCE /FLP
Attn Dockets S0-L00/LC1 O.L. %ox S2L
0ffice of the Secretary Chapel K11l XC 27%1L
USN®C
wasuington DC 20558
John Rurkle Karen E, Lon i
ggx;cc t11e Rd Box 901
ranville <
Shapel Hill We 2751k  nielan NC Z160F sadlen ¥, Jenes
USNRC Region II
Travi.s Payne ‘ 101 Marietta St.
Edelstein & Payne Atlanta GA 30303
Box 12607

Raleigh NC 27605

Richard Wilson, M.D. Certiflied by M%

729 Hunter St.
Apex NC 27502



State of North Carolina
Public Staff
tilities Commission
P.O. Box 991
Raleigh 27602

Robert Fischbach ®ffice of Exceutive
Executive Director Director

(919] 733-2435

Dear Chairman Koger and Commissioners:

On behalf of the Public Staff, I am pleased to submit the 1983
report on the long range needs for electric generating facilities in
North Carolina. This report covers Carolina Power & Light Company
and Duke Power Company, which together account for approximately 95% of
the electricity sales in the State.

This report projects load growth through the year 2000 for both
CP&L and Duke of below 2% per year, substantially less than our 1981
forecast of 4.0 to 4.5% per year. Proposed construction schedules have
been adjusted aczordingly, with significant delays recommended for
certain units in the late 1980's and 1990's. In addition, our analysis
indicates that no new nuclear units are justified after Harris 1 for
CPLL and Catawba 2 for Duke.

We consider this report a marked improvement over prior years'
efforts. Our forecasts represent our best evaluations of electric power
requirements in the future based on a continuation of existing and
anticipated policies and reguIatory activities. We continue to
encourage conservation and load management activities to achieve the
projected reductions in growth while at the same time providing low cost
and reliable electric service for the continued economic development of
the State of North Carolina.

The Public Staff stands ready to discuss this report at the
appropriate time.

Sincerely, |
d,/— %&4/4 4/4/)

Robert Fischbach
RF/1ab

cc: Governor James B. Hunt, Jr.
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SUMMARY

This is the fourth report by the Public Staff to the Utilities
Commission on the long .range needs for electric generating facilities in
North Carolina. This report covers the two largest electric utilities
in the state, Carolina Power & Light Company and Duke Power Company
which, together account for 95% of the electricity sales in North
Carolina.

By our analyses the expected annual growth rates in demand for
electricity to the year 2000, incIudjng the effecps of cqnservation and
load management programs, are iZS% ;qufggL and i;;; iér Sd;e. These
results are substantially lower than our 1981 forecast. Based upon this
growth, CP&L and Duke will need to add only three generating facilities
apiece between 1983 and 2000 in order to provide electricity in the most
economic and reliable manner. The Public Staff's construction schedule
calls for the addition of CP&L's Mayo 1 coal fired unit in 1983, Harris
1 nuclear unit in 1992 and Mayo 2 unit in 1998. For Duke, the schedule
calls for the addition of three nuclear units: McGuire 2 in 1984,
Catawba 1 in 1996 and Catawba 2 in 1999. Even at demand growth greater
than our forecast, our analysis shows no justification for nuclear units
after Harris 1 for CP&L and Catawba 2 for Duke.

In developing our economic forecasts (Chapter I), our approach
has been somewhat cdifferent and improved over past studies. Peak load
has been forecast independently; an end use model has been used to

estimate industrial sdles; quarterly data have been used where possible;



Federal grants, For this year's
projections for conservation and load management

refinements (Chapter [I). Plant construction schedules

1

were developed using our load impact and supply model, as has been the
ase for previous reports.

It should be noted

load forecast and capacity expansion plans is an i

“irst the econometric/structural models are deve
which are then modified by ]

jeductions, and a capacity expansion plan is produced.

the analysis is then fed into a price forecasting model to see t
impact of the construction schedule on the price of electricity.
resultant price growth is different from that assumed in the
econometric/structural models, these models are run again. The entire

process is repeated until a construction schedule produces a price of

electricity equal to the input to the econometric/structural models.
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COST ESTIMATES

New Coal Units

Capital Cost

Capital Inflation
Production Cost
Production Inflation
Heat Rate

New Nuclear Units

Capital Cost

Capital Inflation
Production Cost
Production Inflation

Table III-5

5300/Ki (1982 §)
6.8%

24.2 mills/KWH
90’

10,500 Btu/KiH (CPAL)
9,665 Btu/KiH (Duke)

$1350/KW (1982 §)
6.8%

11.7 mills/KuH
9.5%
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curves, determined that the proper mix for the two utilities would be
approximataly 50% base, 3C¥ cycling and 20% peaking. Another commonly
used technique sets daily standard operating conditions for type of
capacity and requires an hourly load curve for the utility's peak week.
This approach generally assumes that peaking capacity cannot operate for
more than twelve consecutive hours on any day and that base capacity
operates continuously. Using the hourly loads for the peak week through
the summer of 1981 yields a capacity mix of approximately 50% base, 35%
cycling and 15% peaking.

From the aforementioned analyses, we conclude that the two
major utilities in North Carolina should maintain a capacity mix of
approximately one-half base, one-third cycling, and ore-sixth peaking.
This is consistent with earlier conclusions of the Public Staff.

As shown above, the determination of the proportion of each
operational mode is based upon a load pattern. The utilities in North
Carolina are involved with load management programs which are expected
to decrease the amount of required peaking capacity and incrzase the
amount of required base capacity to provide adequate and reliable
service.

Q. _CONSTRUCTION SCHEDULED

Our determination of construction schedules was based on the
goal of providing electricity in the most economic and reliable manner.
Data used for determination of the construction schedules was obtained

from major utilities in North Carolina and the Public Utility

qq
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Commissions of other states. Parameters required by the ICF program to
perform the economic comparison include estimates by the Public Staff of
capital cost, production expense, escalation rate for capital cost and
escalation rate for production expense (Table II1I-5). The factors
included in the formulation of these plans are projected reserve margins
(Table II1-6), Toss of load probability (Table III-7) and operational
mix,

The construction schedules presented below are the result of
this study. They refiect our best economic evaluation and judgments but
do not attempt to address questions concerning financial integrity of a
specific utility and environmental or safety problems associated with a
particular type of unit.

CONSTRUCTION SCHEDULE
ceaL Duke

1982

1983 . . . . . . . . . Mayol (720)

1988 . . . . o .t vt st s e s e e s e e e s McBuire 2 (1180)
1985

1986

1987

1988

1989

1990

1991

1992 . . . . . . .. . Harris 1 (900)

1993

1994

1995

R e LR SRR .7 > POl | (1145)
1997

1998 . . . . . .. . . Mayo 2 (720)

AP & o 5 v v bk e s e Citimbe 2 (1145)
2000
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These construction schedules display the absence of a need
for the capacity of CP&L's Harris 2 and Duke's Bad Creek 1 & 2 and
Cherokee 1 to meet system peaks.

The possibility of our forecasted system peak being on the
low side has to be considered. Therefore, we have run a sensitivity
analysis to check our construction schedules. The analysis uses the
peak demand forecast, shown on Table -8 for CP&L and Table [-17 for
Duke, and the respective company's own conservation and load management
peak reductions. Since the company's own conservation and load
management reductions are less that that of thz Public Staff, a higher
demand results. The results show CPLL first requiring a plant other
than those in our construction schedule in 1995. -This plant and others
that might be required by the year 2000 should be fueled by coal and not
yranium, Results for Duke show no new plants required beyond those
shown in our construction schedule. Since the analysis for Duke
resulted in a demand similar io our forecasted demand , an analysis
based on a higher growth rate indicates that any other power plant
required by the year 2000 should also be fueled by coal and not uranium,
0ur conclusion is that no nuclear units can be economically justified
after Harris 1 for CP&L and Catawba 2 for Ouke.

NRC “"ratcheting" of nuclear plant design specifications and
out-dated design technology make Harris 2 and Cherokee 1 less of a
viable alternate than a plant of new design. Consideration should also

be given to the effect of carrying these plants on the books for long

periods of time while no work is being performed and AFUDC is being

e p— p— p— p— p— p— — f— f— — — =
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accrued and/or CWI® is being paid by ratepayers. The companies should
perform studies on this matter, if they have not already done so, and
present such studies to the Commission to justify continued construction

delays and funding of these plants.
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Table 11-1

CAROLINA POWER & LIGHT COMPANY
CONSERVATION AND LOAD MANAGEMENT PROGRAM

Summer 1995 (1)
Demend Reduction

Residential Programs

Water heater load control 65 M
Air conditioning load control 100
Time-of-usage rate 31
Insulation loans 67
Common sense proJram 99
Passive solar home construction 38
Efficient air conditioners and heat pumps 93
Efficient water heaters, refrigerators and other appliances 46
Reduce strip heaters in heat pumps and tune-up 4
Solar water heaters 29
Home audits 50
Apartment audits 4
630 MW
Commercial Programs
“Energy management review for new and remodelled buildings 68 MW
Energy management development programs 7
Commercial energy audit program 24
Agricultural research and development 5
Time-of-use rate 43
CP&L field facilities program 1
Energy saving lighting program 12
Commercial standby generation program 35
Cooverative commercial load curtailment program 4
Commercial thermal storage 51
250 MW
Industrial Programs
~ Reschedule plant shutdowns program 12 MW
Time-of-use rate 126
HVAC optimization 14
Industrial energy audit program 90
Large load curtailment program 40
Cooperative industrial load shedding program 38
Energy efficient industrial plants 29
Emergency generation 10
Hydroelectric generation 18
Cogeneration 480
Industrial thermal energy storage 13
870 MW
Total Programs 1750 v

(1) cPaL, Conservation and Load Management Strateqy for
Insuring Reliable Electric supply in the 195555. January 1982




Table [I-2
DUKE POWER COMPANY
CONSEPVATION AND LOAD MANAGEMENT PROGRAM

Surmer 1094 (1)
Demand PReductions

Residential Proarams

ate and energy efficient structure 621.6 W
Energy efficient appliances 543.4
Central air conditioning load control 409.8
Improved insulation in "R" and "RW" structures 244 ¢
Conversion of existing structures to "RC" 150.0
Time-of-usage rate 125.0
High efficiency central cooling systems 117.0
Water heater load control 113.8
Improved insulations in "RA" structures 70.8
Commercial Programs
“Energy generation 75.0 M
Reduced lighting levels - existing buildings 67.0
Conservation rate 61.1
Chain store accounts 56.0
Others - individual custom designed programs 42.8
Removal of large existing loads at peak 42.2
Additional insulation - new buildings 35.0
Reduced lighting levels - new buildings 33.0
Time-of-usage 40.0
Improved HVAC design - existing buildings 19.0
Interruptible rate 17.0
Improved HVAC design - new buildings 10.0
Additional insulation - existing buildings 8.0
Industrial Programs
Load control 229.0 MW
Base load reduction 147.0
HVAC load reduction 130.0
Cogeneration 100.0
Emergency generation 100.0
Conservation rate 100.0
Interruptible rate 79.0
Time-of-usage rate 60.0
Resale Programs
Central air conditioning load control 165.0 MW
General conservation 124.4
Time-of-use rate 30.0
Hater heater load control 28.8
Emergency generation 7.0
Total Programs
Conventional 3313.0 M4
Emergency 005.0
4508.0 My

(1) Duke Power News, June 1981
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COST ESTIMATES

New Coal Units

Capital Cost

Capital Inflation
Production Cost
Production Inflation
Heat Rate

New Nuclear Units

Capital Cost

Capital Inflation
Production Cost
Production Inflation

Table III-5

5800/KH (1982 §)
6.8%

24.2 mills/KuH
0¥

10,500 Btu/KiH (CPAL)
9,665 Btu/KWH (Duke)

6.8
11.7 mills/KWH
9.5%

$1350/KW (1982 &)
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But, he added, they ditfered with Lawri-
“over emphasis in the graphic department.”
-person anhic-design operation that is run
wrimore's wife, Elizabeth.
e will not have a graphic department,” said
“We feel we can better serve our clients by
individuals to do that work."”
/rfimore said he will operate as the sole
1t executive until a second counselor is
this summer. He said the depertures arose
his lplnm to restructure the firm using a
-building approach.” That would involve
‘lors more in each others’ accounts, he said.
more's firm had been structured as a pro-
al practice, with counselors handling cli-
dividually.
t and the other departing executives will
'veral Lawrimore clients with them. open-
* new firm with annual billings of about
)0, he said.
rimore, with a total of six emplovees, said
will have about 20 clients and biilings of
360,000.
rimore said the loss of his management
the beginning step in a redirection of the
wing agency he founded as a one-person
1 1980.
imore had said last year, after hiring
om a public relations job at Springs Indus-
.. in Fort Mill, S.C., that he planned to add
) 1o his staff every six months.
he said, he wants a smalier firm. “You
certain point of awareness and you real-
e are more important things in life than
of your billings and number of employ-
iwrimore said. “Personally, 1 was con-
‘that 1 was spending 80% of my time in
‘rative work. I ¢idn’t start the business to
ministrator of a large firm."”

aid-Off Workers

lant manager in Charlotte for six years, said
'specially heartened by one caller who saw

ednesday morning.

aid, 'l always see criticism of industry. This
hing changes my opinion.' I though that was

ice,” Gill said.

CP&L To Rule
This Autumn
On Nuclear Unit

By PETER W. BARNES
Ovserver StaW Wriver

RALEIGH — Carolina Power & Light Co. (CP&L)
said Wednesday it likely will decide this fall the fate
of a partially built nuclear reactor that consumer
advocates contend is unnecessary.

At the company's annual meeting, CP&L Chair-
man Sherwood Smith didn't indicate whether the
utility intends to cancel the reactor, the second unit
of its two-unit Harris nuclear station near Raleigh.

But he told shareholders, “As we continue to as-
sess our needs for future generations, we will evalu-
ate later this year whether Harris 2 should remain on
its present schedule or whether plans for it should be
changed.”

In February, the N.C. Utility Commission's Public
Staff, which represents consumer interests in utility
matters, said energy conservation efforts have made
the second unit unnecessary.

In the same report, the Public Staff had taken a
similar position on Duke Power Co.'s Cherokee unit
1, about 10 miles east of Gaffney, S.C. Though Duke
disputed the recommendation, at its annual share-
hoider meeting in Charlotte last month the company
announced it would cancel Cherokee.

CP&L, which serves 770,000 residential and com-
mercial customers in Piedmont and Eestern North
Carolina, already has scrubbed four unbuilt nucles.
reactors because of slowing demand for electricity
and climbing construction costs. They were twg
units of the Scuth River plant near Fayetteville, can-
celed in 1978, end Harris units 3 and 4, scrapped in
late 1981. Cost of cancellation amounted to about
$200 million.

The company s&ys it has invested about $280 mil-
lion in Harris 2, which is 4% complete, and further
construction has been postponed. The first Harris

unit is 78% complete and scheduled for operation in
1986.
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Harris Unlt No, |

Gross Budget Estimate
Lless: CWIP In NowRB(2)

Powar Aqency's Share
Net Cost to CPAL

I_E'rls Unly No.’_l

Gross Budgot Estimate

Lloss: CWIP In kg2
Powar Agency's Share

Net Cost to CPAL

E..'d‘ Unlts No,'s 1 & 2

Gross Budget Estimate

Less: CWIP in norRB'2)
Powar Agency's Share

Net Cost to CPAL

1983 CONSTRUCTION BUDGET
exer1Tures Frow !

(3000'S)
Total

1953 19684 _1%5 1986 19687 1988 1989 1990 Pro lect
584,693 397,316 329,012 98,481 - - - - 2,587,985
29,506 47,650 52,537 9,266 - - - - 181,823
62,205 64,256 53,200 15,92 B - - - 418,477
292,9_!!2_ 285,472 223,22‘_ 73,291 - - - - l,%'hgﬂ_?_
37,472 149,884 258,73 314,143 331,805 510,275 295,10 80,611 2,031,577
- - - - - - - B 4,999
6,059 24,2% 38,604 50,797 53,653 50,171 47,818 13,03% 328.5(‘3
_5|,4l3 125,648 200,132 263, 346 278,152 260,104 247,902 67,576 1,698,112
422,165 547,260 567,748 412,624 331,805 310,275 295,120 80,611 4,619,562
29,506 47,650 52,537 9,266 - - - - 186, 182
68,264  BB,492 91,805 66,721 53,653 50,171 47,818 13,035 745,963
2:,395 411,118 423,4_(_‘; 3'!6,6._31 278,152 260,104 247,902 67,579 3,685,197

‘”homdltuno Fiow Is based on 1983 Construction Budget data,

(2

)CUOP - Construction Work In Progress

NRRB - North (arol Ina Retall Rate Hase

9 ‘oN @2anf13
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SUPPLEMENTAL TESTIMONY
OF
WILLIAM S. LEE
FOR
DUKE POWER COMPANY
NCUC DOCKET NO. E-7, SUB 358
PLEASE STATE YOUR NAME AND ADDRESS.
My name is William S. Lee. My business address is 422 South
Church Street, Charlotte, N. C. 28242.
ARE YOU THE SAME WILLIAM S. LEE WHOSE DIRECT TESTIMONY WAS PRE-
FILED ON FEBRUARY 1, 1983, IN THIS CASE?
Yes.
WHAT IS THE PURPOSE OF THIS SUPPLEMENTAL TESTIMONY?
This testimony will discuss the cancellation of Cherokee Nuclear Station,
Unit 1 (Cherokee 1) which has occurred since the filing of my direct
testimony and the circumstances surrounding that cancellation.
IS THE COMPANY ASKING FOR ADDITIONAL REVENUES OVER AND ABOVE THAT
ORIGINALLY REQUESTED IN THIS PROCEEDING BECAUSE OF THE CANCELLATION
OF CHEROKEE 1 AND THE PROPOSED RECOVERY OF THE ABANDONMENT COSTS
ASSOCIATED WITH THAT CANCELLATION?
No. Our total revenue request as well as our requested 15.5 return
on common equity are exactly the same as originally filed. As Mr.
Stimart will demonstrate in his supplemental testimony, we have made
changes in the filing to provide for the amortization of Cherokee 1
abandonment costs over a ten-year period on a basis that represents a
sharing of these costs between our stockholders and our customers.
WHAT WAS THE STATUS OF CHEROKEE 1 WHEN YOUR FEBRUARY 1, 1983,
TESTIMONY WAS FILED?
In that testimony, I indicated that the new generation capacity

represented by Cherokee 1 was needed, but we may not be able to pro-

vide the generation necessary to meet our customers demands by the
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mid-1990s. At that time Cherokee was under limitea crnstruction
without a completion schedule because there were uncertainties as
to whether the additional funds could be raised to complete con-
struction and whether the inclusion of construction work in progress
(CWIP) in rate base would be assured to completion.

WHAT ALTERNATIVES DID THE COMPANY HAVE WITH RESPECT TO COMPLETION
OF CHEROKEE 17

Construction of Cherokee 1 was undertaken when we all, including
the regulatory commissions of both states, thought it would be
needed to supply electricity to consumers. The load forecasts for
this decision were based on a dynamically growing economy and the

construction and operation of Cherokee 1 would have been cost effec-

tive. Subsequent forecasts continued to support the need for Cherokee 1

generation through the early 1990s. Current forecasts now show that

with the construction of the Bad Creek Pumped Storage Project, Cherokee 1

will not be needed until the mid-1990s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>