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Cleveland Electric Illuminating Co. (CEI) 24.47%
Duquesne Light 13.74%
Ohio Edison 41.88%

Toledo Edison 19,91
I06.55§

Thus, to properly determine thc need for Beaver Valley 2, one must
look at the CAPCO system as a whole, as has been done by the AEC/NKC
(e.g., FES-OL for Beaver Valley 1, July 1873; NUREG-0884, DES-OL

for the Perry Nuclear Power Plant, March 1982. )

4. At the CP stage for Beaver Valley 2 (CP issued May 3, 1974)

growth rate in electrical demand for the CAPCO service area was pro-
jected at 6.3% per year. (See, €.8., FES-CP for the Perry Nuclear

Power Plant, U.S. AEC, April 1974, p. g8-9; FES-OL for Beaver Valley 1,
U.S. AEC, July 1973, p. 8-1.) CAPCO's annual projected peak demand and
net energy cemand f{or the years 1973 to 1982 are as follows:

(Taken from CEI's Environmental Report for Perry, 1973, pp. 1.1-3%

end }.1-39b; for peak demand, the CAPCO peak may not equal the sum of
the individual company peaks because they may not ail occur at the

same hour.)

Annual Peak Demand Forecast (MW)

Year CEI DL OE TE CAPCO

1973 3080 - 2230 3805 1249 10,347
1974 3280 2355 4045 1353 10,9¢8€
1975 3470 2470 4300 1453 11,678
1976 3670 2585 4575 1887 12,37
1977 3890 2705 4860 1664 13,1 .
1978 4120 2855 5170 1779 13,42

1979 4360 , 2975 5495 1900 14,7 v
1980 4620 3115 5845 2027 15.€07
1981 4890 3255 €215 2164 16,.24

152 5170 3410 6605 2308 17,493
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Net Energy Supplied (1000 Mwh)

Year CEI DL OE TE CAPCO

1973 18,176 13,315 22,101 7028 60,620
1974 17,818 135,365 21,942 69€7 60,082
1975 17,271 12,929 21,817 7105 58,522
1978 18,331 15,228 22,524 7805 61,888
1977 19,098 13,673 23,539 8077 64,387
1978 19,255 13,341 23,469 8l44 64,208
1979 19,645 14,010 24,215 8157 66,027

The data above was taken from CEI's Perry Envirommentual Repcrt (OL).
The table below was taken from the 1978-82 "Sales of Electriclty"

data in the annual reports, and is presented separately to illustrate.
the differences in the data. It can be seen that the annual report
data is about 95% of the ER data; for subsequ:nt analyses, the 1980-
82 CAPCO totals have been adjusted to match the 1973-79 data, and

are presented below the followling table.

1978 18,364 12,649 22,309 7685 61,007
1979 19,030 13,325 22,960 7709 63,024
1980 18,160 13,301 22,394 7388 61,243
1981 17,508 13,624 24,662 7151 62,958
1982 16,165 11,038 24,025 6918 58,146

Adjusted CAPCO totals: 1980: 684,466
1981: 66,268
1982: 61,206
6. Comparing actual data with the 1973 projectlons, one finds that

the actual peak demand and net energy have been only & fraction of

the 1973 projected amounts: (using CAPCO totals)
%=actual/prujected x 100%

Year Peak Deémand Net Energy
1973 100.8% 100.8%
1974 91.0% 93.7%
1975 84.8% 86.0%

1976 83.5% 87.5%



1977 85.1% 86.2%
1978 78.4% 8l1.3%
1979 70.8% 78.8%
1980 72.4% 72.6%
1981 68.7% 70.6%
1982 61.0% 61.6%

7. From the data above the percent annual change in peak demand and

net energy can be calculated (from CAPCO totals).

Year Peak Demand Net Encrgy
73-74 -4,0% -0.9%
74-75 -1.1% -2.6%
75-76 +4.4% 45.7%
76-77 +7.9% +4.0%
77=-78 -2.4% -0.3%
76-79 -4.2% +2.8%
79-80 48.3% -2.4%
80-81 +0.4% +2.8%
81-82 -6.0% -5.1%
averages +0.3%/yesar +0.4%/year

8., It is also useful to compare CAPCO's more recent projections for
peak demand and net onergy for the years 1980-82 with reality.
(Projections taken from CEI's ER-OL for Perry.)

Projections actual % difference
Peak Demand
Year CEI DL OE TE CAPCO CAPCO
1980 3450 2395 4135 1352 11,327 11,298 -0.3%
1981 3600 2485 4300 1497 11,877 11,347 -4.5%
1982 3750 2525 4465 1599 12,344 10,664 =13.<%
Net Energy
1980 19,643 14,300 25,529 8352 67,823 64,466 - 4.,9%
1981 20,069 14,750 26,368 8966 70,153 66,268 - 5,59

1982 21,134 15,070 27,262 9346 72,81] 61,206 -15.24




9. It is obvious that both CAPCO projections (1973 and 1980) have

severely overestimated the need for the Beaver Valley 2 facility.

CAPCO's current projections are likewise unrealistic.

CAPCO's

1980 projections call for & 4,1% annual increase in peak demand and

a 3.1% annual increase for net energy (NUREG-0884, p. 2.4).

CAPCO's

current estimate is for an annual growth rate in demand of 2%

(CEI 1982 annual report, p- 7).

10. It is also useful to examine the reserve margin over peak load:

(Sources: 1982 annual reports and CEI Long Term Forecast)

Generating Capacity/Reserve Margin Over Peak Load

Year CEI DL

1978 4462/37% 32e2/38%
1979 4511/45.6% 3294/43.5%
1980 4353/32% 3179/28%
1981 4667/39% 3177/26%
1982 4699/52.7% 3144/46%

For actual peak demand, see Item # 5 above.

OE

5704/41%
5709/394%
5688/35%
5666/37}
5637/38%

TE

1313/31%
1825/31%
1760/34%
1773/35}%
1790/32%

CAPCO

15,263/38%
15,339/41%
14,980/33%
15,303/55%
15,270/43%

Compare the CAPCO reserve

margins with the recommended 20% figure (see, e.g., FES-OL for

Beaver Valley 1, p. 8-4).

11. The addition of the Beaver Valley 2 generating capaclty will only

s8dd to the alrsady more than ample reserve margin, even assuming &

0.4% annual growth in peak demand, as might be projected from recent

experience.

It csn be shown that no additional cepacity will be needed by

CAPCO fer 40 years beyond 1986, the assumed on-line date for Beaver

valley 2.

Using 1982 peak load datu us a baseline, and assuming & 0.4%

annual growth rate in deménd, the peak demand in 44 years 1is

given by:



P, = Po (1 4r)"
where P, =peak demand 1n 44 years
P,= 1982 peak demand, 10,664 MW
r = 0,004
n = 44

P = 12,712 MW

Assuming the 1982 generating capaclty to remaln constant,
(15270 MW) this gives a reserve margin of 20% in 44 years.
This calculation, of course, does not account for the decommissioning
of generating facilities.

It 1s likely that the 0.4% assumed annual growth rate in
demand can be reduced to zero by providing incentives for conservation,
e.g., time -oi-day rates. Electricity usage 1s very sensitive to price.
See "Nuclear Fizzle" Barront's, August 24, 1981, If there 1s no growth
in demand, only 12,797 MW of generating capacity is needed to maintain
a 20% reserve margin over the 1982 peak locad. This permits the
retirement of 2473 MW.

Even if there 1s a slight growth in demand, it would be
far cheaper for CAPCO to purchase power from other utilities than to
continue building Beaver Valley 2. Other utilitlies have excess power
to sell; see "American Elgctric Power, Long Protected, Finally Suffers

From a Decline in Demand", Wall Strecst Journal, December 15, 1982

(attached), and also the attached sheet entitled "Operating Statistics
for CAPCO Companies Compared with Those of Surrounding klectric Utilities"

which shows that many utilities have excess capaclity and charge less than

do the CAPCO companies.




12, That 1t 1s likely that the decline in electrical demand is a

result of deep-seated sociel 2ud economic changes in tae CQLPCO

service area, rather than temporary effects of fluctuations in the

-

conomy, is shown by the following population figures for Standar
Metropolitan Stastical Areas (includes suburbs) in the CAPCO regi
Source: U.S. Census Bureau.
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13. It 1s fair t] the entir ustification developed at

the CP stage for E Valley 2 has eroded away
therefore appropria 5xamine : need for

~

14, In 1980 Dr. nrRichard Hosen of Energy Systems Hesearch Group
testified before the Pennsylvania PUC i Testimony of Kichard
Rosen on behalf of the Pennsylvania Office of Consumer Advocate
the Investigation upon the Cocmmissic Cwn Motion into the De
in the CAPCO Construction

that Beaver Valley 2,
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construction program is not cost-effective. The Beaver vValley 2
Stetion, being the most expensive of the 3 units, especialily cannot

be justified economically {Rosen Testimony at 25). Rosen stated

that CAPCO's own planning data showed that Beaver Valley 2 should

have been canceliled along with the Erie L and 2 and Davis-Besse 2 and 3
nucleer units, the cencellation or which was announced in January T
1980. (Kosen Testimony at 38) These conclusions were based on

mainteining & 20% minimum reserve margin and using CAPCO's 1979

forecast of 3.4% annual peak demand growth.

15. One of the CAPCO investors has publicly stated that the need
for Beaver Valley 2 should be re-evaluated. See "Toledo Edlson

Plight Could Delay Perry Unit", Cleveland Plain Dealer, June 24, 1983,

attached.

16. The rule being challenged herein has as i1ts stated purpose the
avoidance of "unnecessary consideration of issues that are not llkely
to tilt the cost/benefit balance" at tne OL stage. Final Rule, 47

FR 12940, March 26, 1982, The Commission's reasoning is that, at

the time of the OL proceeding, "the plant would be needed to elther
meet increased energy needs or to replace older, less economical
generating capacity und that no viable alternatives to the completed
nucleur plant are likely to exist which could tip the NEPAAcost/
benefit balance against the issuance of the operating license. Past
experience has shown this to ve the case. In addition, this conclusion
1s unlikely to change even if an alternative 1s shown to be marpinally
environmentally superior to operation of a nuclear facility bpecuuse of

the economic advantage which operation of nuclear power plants has

over fossil generating plants. An exception to the rule would be

R e e e o I U S PR B (DU T VR
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made if, in & particular case, special circumstances are shown in

accordance with 10 CFR 2.758 of the Commission's regulations." Id.

17. The rule is vulnerable to challenge on several grounds, as

may have been anticipated by the Commission in the I'inal sentence
above. FPFirst, the assertions cn the economlc udvantapges of nuclear
power have increasingly come under attack. See, €.g., 'The Lousy
Economics of Wuclear Power", Well Street Journal, August 2, 1983,
attached. The assumptions used to justify the rule are simply no
longer valid. Secondly, peed for pcewer is not an lssue thzt cén be
generically determined tarough yulemuking. Each power systen,
having unique characteristics, needs to be examined separately
{Rosen Testimony at 9). Finally, the rule ignores the masslive
subsidies which the federal government has given to suppcrt the
development of nuclear power. A General Accounting Report,
"Nuclear Power Costs and Subsidies," 13 June 197%, EMD-75-52, Pp.
12, has estimuted that 12.1 billlion taxpayer dollars have been used
to subsidize the commercial nuclear industry since 1950. A true

cost/benefit ratio would include these subsidies.

16. Certain statements in the proposed rule also deserve comment.

The Commission states that NEFPA review at the OL stage n2ed not duplicate
that at the CP stage, absent new developments or new informetion

(46 FR 39441, August 3, 1981, emphasis added). That is precisely

the case here. As shown above, the assumptions used at the CP stage to

justify Beaver Valley 2 have turned out to be erroneous.

19, Among these erroneocus assumptions is the use of an 60% capacity

fector in estimating the performance of nuclear facilities. (see,



€.8g., FES-OL f
p. 8-16.) The
claiming that p nce shows
are in fact used to their

The fact is that only one 1r plant in

achieved an 80% capacity factor (cumulative): Farley

v

(Source: NUREG-002 0l "Licensed Cperating Reactors

Py

Status Summary Report" ("Gray Book") March 1983.) The average

2lative capacity factor (DER net) for the 72 reactors listed

9 4

proposed rule ulso claims, as grounds for excluding
issues at the OL stage, that "construction related impacts
occurred at the site." 46 Fi 9441, Thi
rost severe environmental
nuclear facilitles, from thelr ‘ The construction
impacts of nuclear plants are comparabl ) tl y of

or any other large construction project.

21l. The proposed rule states that "(u)nless the nuclear plant has
environmentel disadvantages in comparison to reasonable alternatives,
differences in financlal cost do not enter into

FR 3944l1. The nuclear plant has definite en
advantages in compearison
catastrophic accldents.
(air pollution, sullur.di ] nd p .lates) can be removed b}

installing scrubbers

relevant to tn
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22. The proposed rule then cites reports supposedly demonstrating
that operational costs of nuclear plants have been less than those

of fossil baseload plants. There 1s, however, information to the
contrary. See, e.g., "The Lousy Economics of Nuclear Power", wherein
the authors describe a number of factors making nuclear power more
expensive. Also cited therein 1s a study by Exxon Corp. showing
nuclear power to be 70-89% costlier per kwh than coal., See &lso

"A Comparison of Nuclear and Coal Costs" by Charles Komanoff,

Octobér 9, 1978, presented as testimony before the State of New

Jersey Board of Public Utilities on behalf of the New Jersey Department
of Public Advocate, Division cof Rate Counsel, In the Matter of the
Board's Order of Inquiry into the Reasonableness of Electric Utilitles
Construction Program, Docket No. 762-194 ("Komanoff Testimony"),
particularly pp. 158-160, where coal station cperating and maintenance

ccsts are shown to be less than those for nuclear plants.

23. Before applying these principles to the present case, one

must examine the CAPCO system. CAPCO .s highly dependent on coal.

95% of CAPCO electricity is generated from coal (NUREG-0884, p. 2-1)
It should be noted that therec are vast reserves of coal in the Mlidwest
region. CAPCO is almost totally independent of oil, for either

baseload or peaking (Rosen Testimony at 27).

24. Since it has been shown above that there will be little, if

any, growth in the demand for electricity in the CAPCO system,

the Commission's "suogtituticn theory" becomes relevant. The

question is: would it be more economical for CAPCO to operate

Beaver Valley 2 than to operate older coal plants, thereby substituting

Beaver Valley 2 for coal capacity? Rosen has unequivocally answered
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this question NO; it will always be cheaper for CAPCO to operate
its older coal plants (which were built at lower caplital costs and
lower interest rates) more (up to their technical limits), even 1f

the need for baseload capacity were to grow. Rcsen Testimony at 28.

25. The operation of older, smaller coal plants wlll always be
beneficial to CAPCO. Coal plants have higher capaclity factors, or
could have, were it not for the effect of nuclear capacity in the
system reducing the efficiency of coal units (Komeanoff Testimony

at 103)., This effect is at work in the CAPCO system, as the
Mansfield 2 coal plant, which should be baseload, 1s operated as

a peeking plant (Rosen Testimony at 48-50). Furthermore, the
reliability of a utility system is greater if it relles on a larger
number of smaller plants than on & smaller number of large units

(Komanoff Testimony et 150-152).

26. Tre special circumstances of this proceeding can be demcnstrated
in yet another way. It has been shown that capacity factor 1s a
erucial dcterminant of the comparative costs of coal and nuclear
power. See "Nuclear Power Plant Reliability" by David Comey
(attached), wherein a 55 capacity factor 1s shown to be the
break-even point between coal and nuclear. If toth coal and
nuclear plants exceed the 554 capecity factor, nuclear will be cheaper.
If both operate at less than 55%, coal will be cheaper. Since coal
capacity factors are (or can be) well above 554 (Komanoff hes
estimated 70%), nuclear economics depends on the nuclear capaclly
factor.

The crucial question becomes: what is the likelihood that Beaver

valley 2 will operate at or above 55% capacity? An examination of
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the Gray Book indicates that fully 1/3 of the 72 plants listed therein
have falled to achieve & cumulative capacity factor (DER net) of

55%. Even more important is the relationship of the abysmal
performance of Beaver Valley 1 (cumulative capacity factor of 35.1%)
to the expected performance of Beaver Valley 2. Twenty multi-unit
nuclear sites and their cumulative capacity factors (taken from

the Gray 2ook,; are listed below.

Oconee 1 58.5%
Arkansas Nuclear 1l 57.4% ‘
gt | Oconec 2 59.14
Arkansas Nuclear 2 52.5%
o | Oconee 3 60.6%
Browns Ferry 1 54.15% '
: Peach Bottom 2 62.9%
Browns Ferry 2 52.0%
> Peach Bottom 3 64.2%
Browns Ferry 3 64.2%
Point Beach 1 69.6%
Brunswick 1 47.2%
5 Point Beach 2 79.6%
Brunswick 2 41.3%
Prairie Island 1 70.7%
Calvert Cliffs 1 70.5%
; Prairie Island 2 76.1%
Calvert Cliffs 2 74.8%
Quad Cities 1 60.1%
Cook 1 64.8%
Quad Cities 2 59.5%
Cook 2 63.6%
- e —— Salem 1 45.4%
esden 2 56.2%
oy g Salem 2 72.7%
Drseden 3 57.1
* Sequoyah 1 49.8%
Farley 1l 54.2
. * Sequoyah 2 71.8%
Farley 2 8l.2
; % Surry 1 54.3%
Hatch 1 53.1%
surry 2 56.6%
Hateh 2 60.5% i
. Turkey Foint 3 60.3%
Millstone 1 62.8% )
Turkey Point 4 63.5%
Millstone 2 65.6% )
zion 1 58.6%
rth Anna 1 54.5
oo o » Zion 2 58.6%

North Anna 2 63.1%



Y -

It can be seen that, with the exce¢ption of 3 sites, Farley, Salenm,

and Sequoyah, the cumulative capacity factor at one unit will be

about that of the cther(s), 4 10. "hus, Beaver Valley 2 has only a

3/20 or 15% chance cf attaining & cumulative capacity factor much
greater than 45%, which means that electricity produced from Beaver
Valley 2 will be more expensive than that from coal.

Note: not included were the Indian Point 2 and 3 plants and the Fitz-
patrick and Nine Mile Point 1 plants, similar plants on same sites, but
operated by dirrereng utilities. These, however, do follow the pattern,
&nd their inclusion would reduce Beaver Valley's chances of exceeding

a 45% capacity factor to 3/22, or 13.6%.

27. Pinalliy, some mention should be made of the future of the
uranium market, s the price difference between coal and uranium

has been said to be the main advantage of nuclear power. A recent
article in Science ("Uranium Enrichment: Heading for the Abyss"

19 august 1983, Vol. 221, pp. 730-733, attached) indicates that
prices will probably rise for U.S. enriched uranium, so much so

that the United States might be priced out of the uran%um enrichment
business. While low-cost uranium will be availeble from foreign
sources, & dependence on these sources will be disadvantageous to

the United States in the seme way that dependence on foreigh oil 1is
vilnerable to political and economic menipuletion. The importance of
uranium to national defsnse complicates the matter further. Congress
has expressed concern over the viability of the domestic uranium
industry and the vulnerability of our energy supply to disruption

due to dependence on forelgn uranlum. Secé€ Public Law 27-416, new

section 170b of the Atomic Energy Act (42 USC 2210b). This
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situation favors the abandonment of Beaver Valley 2 in favor of

using domestic coal.

28, Based on all of the above, it must ce concluded that a prime
facle showing has made that 10 CFR 51.53(c) does not serve the purpose
for which it was adopted, that tlat regulation should be walved,

that the need for Beaver Valley 2 should be litigated in this
proceeding, and, that sueh-lltigatien will have as its outcome a
ruling denying the operation of Beaver Valley 2. This determination
should be made quickly, before further money 1s uselessl& spent

on toat facllity.

_fwa 2R

Susan L. Hiatt

Sworn to and subscribed before me this 42 ~— day of September,

M¢M< )

Notary thlic

FORD EIGER, Altorney Al Law B
MM{EY - 9'/: . State of Ot

Notary Pu ;
My commission has no expiration date,

Section 147.03 R. C,

1983.




”fAmerlcan Electric 'Power Long Protected.

047 By PAUL INGRASSTA

Staff Reporter of Tie WALL STREET JoUmNAL
COLUMBUS, Ohio -~ The slowdown in
electricity-use growth over the last decade

| has hurt many electric utilities, but for

years Amencan Electric Power Co. had a
salety net: seiling to other utilities.

AEP pgenerates .more power than any
other electric company, and it has long been
regarded as a particularly efficient operator

| of its mostly coal-fired plant network. As the

company's sales to industrial, residential
and commercial customers inched up over

the last five years, its "whoiesale' sales to

other utllities nearly doubled. Neighboring
utilities could often buy peak-period power

" “The ability to make wholesale sales had
been providing considerable relief from the
burden of carrying surplus generating ca-
pacity,” says Abraham Gerber, a foriner
AEP official who now works for National
Economic Research Associates, a New York
consulting firm. “Now that relief isn't as
available as it once was."”

AEP, a holding company, has eight oper-
ating utility subsidiaries. They're located on
a diagonal line that runs through the indus-
trial heartland from southwestern Virginia'

, 1o southwestern Michigan. In 1980 AEP ac-

from AEP more cheaply than they could !

| produce the power themselves.

But this year the Midwest's deep reces-

| sion has caused area utilities to sharply re-
| duce outside power purchases. And that is

hurting AEP. Its third-quarter earnings
dropped 38%, it recently cut the salaries of

its top 140 clficials by 5% and froze all other.
| salaries, and it announced plans to close its -
New York City engineering office next year, "

eliminating about 300 jobs. Besides scrap-

| ping or deferring additional plants, AEP is

studying whether existing plants can be,
| closed for extended periods.

Decline Expected

“We're tightening everything we. know_.j 63-

how to tighten,’ says W.S. White Jr., chalr-
man and chief executive officer. ‘‘We might

Our people have to realize that."

Other electric utilities are suffering, t00.. °

Electric power generation dropped 2% na-

tionwide in the first nine months ol this year -

to 1.77 trilllon kilowatt hours, says the Edi-
son Electric Institute, a trade group. The
group !s forecasting the first natisnwide
year-to-year decline in electric-power gener
ation since 1837

The steepest drops are coming in the in-
dustrial Midwes! and the Pacific Northwest.
Some utility employees there are finding
their jobs no longer carry -virtual lifetime
security. Illinois Power Co. of Decatur, IlI,,
recently eliminated 121 jobs and deferred

| pay Increases for salarie¢ employees for at
| jeast six months. In June, Dayton Power &
' Light Co. said it would cut’its work force by

600 employees, or 16% qf the total, by the
end of this year.

. But AEP is absorbing double punish-
ment. Its overall electricity sales were off
12% in the iirst nine months of the year,
even though sales to homeowners and !o
commercial users (schools, offices and the
like) r~se slightly. The reasons: Sales to in-
dustrial users dropped more than 18%, and
sales to other utilities, which now surpass in-
dustrial sales as AEP's biggest market,
plunged 20%.

Lo ST JouRMAL

have to take more cost-cutting steps, too &
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quired Columbus & Southern Ohio Electric’
Co. and moved its headguarters from New
York City to Columbus, the geographic cen:
ter of its system as well as the largest city it
serves.

An engineering Innovator, AEP was a'
leader in developing '‘super-critical pres-
sure’ generating plants, which flash water
into the steam needed to turn electric tur-

.. bines without boiling the water first. It has a

nuclear plant in Bridgman, Mich., but
mostly relies on 19 coal-fired plants in East-,
ern coal fields. As a result, AEP's residen-
tial customers paid 4.75 cents for each ki-
Jowatt hour used last year, compared with
a nationwide average of more than six
cents.

Growth . Forecasts

. But AEP's plant-bullding expertise may
have hurt its ability to respond quickly to its
reduced load growth in recent years. Mr.
White says the company's growth forecasts
were too high but t* 1t that was unavoidable.
“We've cut our luvad forecasts each year
since 1973," hﬁ says. '‘Sometimes [ think

"‘ says Joseph Fitzgerald, system operations

v+t plants. Its power load is down as well.

;- -~ @ new coal-firec plant in Rockport, Inc., to .

1~
/a-15-82

electric utilities are expected o0 have a bet-
ter crysta! ball than anyone else.”

Sales to other utilities passed industrial
sales as the company's top category in 1980. |
Last year the gap widened; 35% of total
sales went to other utilities, while 3. 7 wen!t
to industry. But this year the “wholesale"”
market has plunged. Some AEP customers :
have increased their own generating capa- |
bility even while their own demznd has been ‘ ‘ i
sctt

F nally Suxfers Froma Declinein Demand 1 J
' |

{
"“Last year we cut back substantially on‘h
power purchased from the outside, and now | - |
, we've become a net seller’' to other utilities; ‘ “ §'ae
‘ i,

*manager for Cieveland Electric Muminating |1} g L

Co. AEP had been Cleveland Electric’s dig-. £ |

.gest outside supplier, but: this~ yearthe }/‘ -

Cleveland utility s getting results from a et T
]
et
l

program to reduce idle time at “Its own
More Cost—Cuttlng e 5 Bede | i
V' “Most Midwest ' utilities’ are’ goingl A ;
. through a period now when they'll have rela- |-, % g
. tively ‘high capacity in relation to lhexr: ¥
loads,” says David E. Jones, an energy ex- i
pert at Battelle Memorial Institute,,a re- | . (1%
search concern.’ “This will last five to 10 | o |

o \
vears."” s B
AEP's capacity, including Lhe first unit or ] J

be finished in laie 1984, will carry the com-
tpany “through the mid to late 1980s" and
. perhapc even the early 1990s, Mr. White con-
cedes. Meanwthile, the company is taking in- |
. creasingly stringent. cost-cutting steps. ;l
AEP has closed six of its 32 coa! mines. |
. and partially shut down three others, laying 1
" off about 1,500 employees. It has also elimi-.
“t'nated some management-deve‘opmem pro- fi- -
. grams. As for the dividend: "I certainly. {
don't want to think about a dividend de- |
crease, but I'm uncomfortable that our divi;
dend level ls currently above our earnings "
level," _ White says. (The company |
earned 82 15 a share in the 12 months ended |-
Sept. 30: the dividend is $2.26 a year.) ‘!
i
I

}
i
|
:
{
v
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Another problem is AEP's 28.5% interest |
in the troubled Zimmer nuclear power plant,
which 1s being built by Cincinnati Gas % | Dt
Electric Co. After the Nuclear Reguiatory |, :
Commission -ordered major work on the ||
plant halted last month, the Public Utilities '
Commission of Ohio said it would reconsider |.’
$14 million of a $41.6 million rate increase it ,'
recently granted to an AEP unit.

There are some bright spots for the com-
pany. In October it agreed to two long-term |
contracts to se!l power to other utilities. One |
was a 10-year accord with General Public |
Utilities Corp., which needs to repiace ca-
pacity lost in the Three Mlile Island acci- |'
dent. AEP will also benefit as its construc- |. «
tion outiays taper off over the next few |’
years. '“We're going to lick our problems,"” |
Mr. White says. '‘We'll be in a good position
when things turn around.” . |
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Toledo Edison plight
could delay Perry unit

By James Lawless

Toledo Edison Co. chairman
John P. Williamson said yesterday
construction on Unit 2 of the
Perry nuclear power plant may
! have to be extended to help his
company, which announced a
: major cost-cutting effort.

Toledo Edison, which is part

. owner of Perry, announced $11

- -

million in cuts in its operational
and maintenance budget, on top
of $18 million in cuts in 1982.

Williamson said as a result of

+ Toledo Edison's financial prob-

lems, Unit 2 of the Perry plant

and Beaver Valley nuclear plant

in Pernsylvania should be re-
examined to see if they need to

be built as quickly as scheduled.

The twin-reactor $5.2 billion

» Perry plant is being built by

Cleveland Electric Illuminating

\ Co., which shares ownership with

Toledo Edison, Ohio Edison Co.

. and two Pennsylvania utilities.

Rumors surfaced during the
past several weeks that the second
Perry reactor might be canceled,

| but that was denied flatly by both

Toledo Edison and CEI spokesman
yesterday. However, Public Utili-

. ties Commission of Ohio Com-

missioner Alan R. Schriber said

' he was asked this week about a

potential cancellation by two Wall
Street investors.

The speculation also has come
from critics of transmission lines, |
who argue that the setond unit |
will not be needed for years after |
its 1983 scheduled completion be-
cause the utilities have much ex-
cess electricity.

“The first unit at Perry has'to
be completed as quickly as possi-
ble,” Williamson said, "but the
second unit is the subject of some
discussion.”

William King, a CEI spokes-
man, said his company had no
plans to extend Ferry 2
construction, »

Williamson said yesterday as
many as 100 Toledo Edison em-
ployes might lose their jobs, the
utility has frozen salanes for all
management employes and cut 12 |
top executives' salaries 5%.

Its unionized employes will get
no pay raise this year, he said.

Toledo Edison has asked for a
$79 million rate hike {rom PUCO
but the PUCO staff has recom-
mended less than half of that be
granted. Further, the utility may
lose its request for costs from
Perry construction, because the
PUCO staff says Unit I is not
75% complete.

Roger Buehrer, a Toledo Edison
spokesman, re{used to speculate
about an emergency rate hike
before the PUCO acts on ‘he
utility's pending rate hike.
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The Lousy Economi

By Canvuing J.C. HELLMAN
And RicHAXD HELLMAN

What are tie econpmics of nuclear
power? Should cost he a legal test of
whether public utilittes build nusiear
power plants? These questions have been
insufficiently analyzed eoven though us.
utilities had committed, at the peak, about
$400 billlon to nuclear power, Only this
past April 20, when the Supreme Court
ruled that states can forbid a future nu-
ciear plant on the basis of cost, did eco-
nomie viadility finally become’a legn!

! lest.

Nuclear power, once exposed to valld
economic analysis, flunks the test. It s

hard to belleve that as late as 1873, when

well over $100 billion had been committed

-

to building nuclear plants, and some 18-

years after the first orders were placed, no
authoritative study had been published.
Studies that finally appeared miscalcu-
jated or ignored essential factors, resulting
in a consistent pattern of underestimating
the costs of nuclear power p.ants and, t0 2
|esser extent, overestimating the costs of
coal power plants, the only realistic alter-
native source of electricity for the next 20
19 30 years.

“Suifiation” is one reason. It is the es-
calation of original capital-cost estimates
due 1o technological problems, as distinct
from general inflation of prices. Sufflation
has been substantial for nuclear plants,
while coal-plant costs have been close 1o
original estimates.

Construction Time

Constructicn time is another factor. The
industry commonly projects eight 0 10
years (rom the time a 1uclear order is
placed to commercial operation. Experi:
ence suggests that 12 yearsis more accu-
rate. Conversely, the construction time for
coal-fired units generally has been overes-
timated at six or more years, when i%

years is consistent with experience. The ’

corrections Increase construction cosis for
interest and inflation for nuclear plants,
and decrease them for coal plants.
Capacity factor, which is defined as the
ratic of actual to maximum possible en-
ergy production, is another element. Every
nuclear unit operating In the US. today
was designed to achieve an 80% capacity
factor. Not one has come close. Since 1950,
the industry has averagad only 55%; in
192 it averaged 53%. Even the seven best-
performing large nuclear units have aver-
aged only 58%.
1.3 million-kilowatt coal-fired units in the
country, operated by the Amencan Elec-
trie Power Co. in Appalachia and the up-
per Midwest, have averaged 85% availabu-
ity. (Coal availability Is compared with nu-

By contrast, few of the best.

clear capacity factor because nuclear

power is used whenever available, while

coal power is “load following,” or used al-
. ter nuclear and hydro power.)

Assumed unit life is a fourth factor. The
industry generally assumes 2 30-year life
for nuclear units. U.S. utilities and the Nu-
ciear Regulatory Commission aiso have
spoken of a 40-year life. This recently was
trumped by the high priest of Oak Ridge,
Alvin Weinberg, who suggesis an 80-year

‘life for existing units. But nuclear plants,
due to corrosicn and other problems, are
unlikely to last beyond 2T years. This has
been recognized by several industry

cs of Nuclear

can cost as much as the enlire ‘original
unit,

A fourth unquantifiable cost factor is se-
nescence of nuclear units, or the degrada-
iion of performance wilh age. In contrast,
American Electric Power stales that its 1.3
million-kilowatt coa! units are expected 10
perform at steady high-capacity {actors for
at least 30 years.

Lastly, radioactive-waste disposal and
the decommissioning of retired plants are
so problematic that cost projections cur-
rently are impractical.

What then is the bottom line for the
costs of nuclear-power and Ccoal-power

Electricity from a nuclear plant ordered today would
be ot least twice as expensive as from coal. The technol-
ogy was rushed into premature mass commercialization.

sources to a greater or lesser degree.
American Electric Power assumes 25

years, Arthur D. Little Co. 28 years and °
\West European utilities 20 years. In con- {
lfe span for (!
Vi nuclear power, Exxon found coal o be
non-fuel operating and i somewhat cheaper When the quantifiable

trast to this uncertainty, the
coa! units is an unchallenged 30 years.
A [lifth lactor,

malntenance costs, has almost invariably 1
much lower for nu- §;

been profected 10 be

units ordered today? Our numbers are

£ based on a private study by Exxon Corp.'s

pr management to establish a posture 1o
ward future investments in nuclear indus-
try. Even using assumptions favorable 10

factors we have cited are applied to the
Exxon numbers, nuclear power becomes

. clear power plants than for coal-fired ¥ 89% costlier per kilowatt-hour than low-sul-

units. Historically, the oppasite has been
true.

A sixth factor is the industry's unneces-
sary assumption that nuclear power must
ks compared exclusively with high-sulfur
coal with flue-gas desulfurization. For *he
next 15 to 20 years, there is an adequate
supply of low-sulfur Eastern and Midwest-
ern bituminous coal which, because it re-
quires less FGD, is cheaper. Before we run
out of low-sulfur bituminous coal, new
technologies like Nuidized bed ¢nm’ vstion
will permit an economic use of undant
nigh-sulfur fuel without FGD.

Additiona! factors cannot be quantified
because of uncertainty, All ralse nuclear
costs relative to coal costs,

The so-called yo-yo factor refers to the
{requent, involuntary and unpredictable
rise and
Te compensate for this unreliability, utili-
ties must bear the expense of exira re
serve capacity.

High-cost distress-replacement power is
necessitated by the yo-yo factor. For Three

< Mile Isiand’s owners, the cost of purchased
power in the year of the accident rose
27%, compared with a 16% nse for the
us.

Another unquantifiable factor, major
repairs for unexpected corrosion, embrit-
tiement and other technologica! probiems,

il lear-power availability. ;
fall of nuclear-power availabliity %163 comparisons of nearly identical youn-

»:leamning criteria.
|’ significantly in 39% of the comparisons,
% showed no_improvement in 23% and detert-

(~"How can nuclear power’s

fur bituminous coal with FGD Nuclear

_ power is 70% costlier than high-sulfur. bitu-

minous coa! with FGD. Since these projec:
tions are for New England, which has te
highest coal costs in the country, coal's ad-
vantage would be even greater on a na
tional basis. The factors that couldn't be
quantified would further Increase nuclear
power's relative cost. :
In sum, electricity from a nuclear
power plant ordered today would be at
least twice as expensive as from coal
Nuclear pOWer's poor prognosis is ilu-
minated by the industry's zero of, negative
learning. Logically, in replications or near:
replications of a unit, the newer unit
should (ncorporate things learned from the
older unit and should perform better. But
this hasn't been the case in the majority of
such nuclear power plants, We have made

¢ger and older nuclear units, using four
Performance improved

—t

-, orated_signific>ntiy_in_38%

technological
and economic failure be explaned? Pre
maturity is the answer. The technology
was rushed into mass commercializat.on
without enough study, testing and cosing.
During 1962-67, when the size of nuclear
units ordered escalated to 1,170,000 kuo-




Power oy

walts, the largest nuclear unit in operation__
was 285000 kilowalts. Moreover, these
large nuclear units exceeded the dimen-
siens of equal-capacity fossil-fue! units.
Piping, vaives and turbo-generators had 1o
be much bigger for nuclear units because ,
they operate at half the temperature, a.
quarter of the steam pressure and half the -
turbine speed. The volume of orders also.
rose prematurely—23€ units at the pea¥ In_
1975, costing about $400 biiiion, P
Prematurity has created unprecedented
technological, salety and cost prodlems
that are exacerbated by a shortage of scl-.
entific and engineering talent. Personnel to}
construct, operate and maintain nuclear.
units 2'so have been in short supply ang:
poorly trained. Utility managements have »
been overwheimed by the complexiiy and
novelty of their nuclear operations. &
A fundamenial explanation for the pell-;
mell development of civilian nuclear,,
power is that it has been designed, pro-3
moted and regulated, u!timately, by the,
bombd makers. They have applied risk>
standards used for military-survival caleys,
fations 1o civilian nuciear-power design,.’
construction and operation, vy
The Industry's Desperation gl
Based on prophecles of plentiful, cheap’
energy, the utllities mishad into nuclear
power. They thought the gambie was risk-
(ree because of the safety net afforced by
cost-plus regulati.n. But the economics
have deteriorated so much that such cost-
plus rates may exceed the public's ability.
10 pay. A measure of the industry's despers:
ation is its proposal that the government.
buy all existing and iuture plants, ang-
Jease them back to Industry lor a rent that,
might even be negative, .
The technological and economic design.
of nuclear power has been the biggest fail-
ure of any civilian industry in history. No»
private risk-taker wou!d ever have bw!t to-
day’s nuclear-power industry without un-
limited cost-pius provisions and governe:
ment subsidles. it
The industry has been its own worst en-
emy In refusing to recognize that nuclear;
power is uneconomic and getting worse. To
this day, the Tellers, the Weinbergs, the
Atomic Industria! Forum and the Edisai’
Electric Institute are leading the industry
down a path of fool's gold. ""‘

Miss Hellman is a research assistant.,
professor in energy economics at the Und--
versily of Rhode Island. Mr. Heliman, @ .
professor of economics at that school, has ;
worked for several L'.S. agencies, includ- -
ing the Federal Power Commussion, Theys:
are the authors of "“The Competitive Ecu,
nomics of Nuclear and Coal Power" (Lex~ !
ington Books, 1983). iy




Nuclear Power Plant Reliability:
The 1973-74 Record

DAVID DINSMORE COMEY

Although I know of only one published rebut-
tal' 10 my carlier repont on nuclear power plant
reliability,? 1 have becn apprised of several
unpublished memoranda in circulation within
the nuclear industry. While I would prefer to
answer rebuttals that have withstood the test of
publicaiion, the 1974 nuclear plant operating
data have just been made available and offer
an opportunity for answering somi¢ of the al-

leged criticisms levelled against my report,

The six most frequently made criticisms

scem 10 be the following,

1. The 80 percent design capacity factor
used by Comey is a *‘straw man’'; no one
ever expected nuciear plents to reack such
levels of reliability,

The 80 percent design capacity factor was
not created by me, but came from nuclear ia-
dustry sources.

The basic source was the Final Environ-
mental Statements prepared by the US Atomic
Energy Commission for the currently operat-
ing commercial nuclear power plants. In every
one of the more than 20 such documents |
examined, the cost-benefit calculations as-
sumed an 80 percent capacity factor over the
entire life of the plant. {f this assumption is as
invalid as industry criticism contends, then the
analyses done by the AEC pursuant to the
legal requirements of the National Environ-
mental Policy Act may be invalid, and there
may possibly be a legal basis for challenging
the validity of the operating licenses for each
of these nuclear plants.

It may be of interest to note in this connex-
ion that a Genera! Electric advertisement in the
Scptember issue of Power Engineering bote
the headline, **The goal: 90% BWR availabili-
ty. The payoff: lower energy costs.”’ Capacity
factors have traditionally averaged about 10
percent below availability factors.

2. Comey's use of the phrase ‘‘cost over-
run'’ is misleading; the concept of “‘cost
overrun'’ related to a differential betweer ac-
tual and design capacity factors has no mean-
ing in evaluating the cost of nuclear power

plants.

it may be helpful to consider a specific
example. Commonwealth Edison is viewed as
the leacing nuclear utility, with seven operat-
ing nuclear plants. In 1974, these seven plants
had an average capacity factor of 39.5 per-
cent.? If their record tumns out 1o be a norm for
the industry, then twice as many nuclear plants

will have 10 be built to produce the same
amount of electricity as would have been pro:
duced had the plants operated at the 80 percent
capacity faclior on which the AEC's cost-
benefit calculations were predicated. This
means twice as many capital dollars expended,
not to speak of additional operating costs.

I see no diffcrence between this situation
and a weapons system that only produces half
the “‘bang for the buck™" originally projected
by the Pentagon. We call the latter “‘cost over-
runs'’; | sce no reason not 1o apply the same
terminology here.

3. Data from one year (1973) are not a
sufficient base for detecting a valid trend.

At the time the carlier BP! repont was pre-
pared, the only full year for which nuclear
plant capacity factor data were available was
1973. Data for all of 1974 are now availat...

In the following analyses of the 1973-74
data, | have excluded plants less than 100
MWe in size for the same reasons identified in
the earlier report. [Mr. Comey's original re-
port excluded smaller plants because the
AEC's principal report on capacity factors
excluded all but one, because data on smalier
plants are not available, because smaller planis
are much older, not typical of present reactor
design., often not base-loaded, and tend to
have such numerous outages that they would
significantly lower his statisiics. </.H.]  have
also limited the data 10 those nuclear plants
that were in commercial operation for the en-
tire year 1974, so as to exciude plants in
start-up, testing or limited commercial opera-
tion. | emphasize this point, because some
criticisms of the eariier BPI report mistakenly
allege that it included plants not in commercial
operation,

The data for the 28 plants that operaied
commercially for all of 1974 are set forth in
Table 1, and their average capacity factors are
set forth in Table 2.4

The 1974 data indicaie a lower average
capacity factor than was achieved in 1973, and
the cumulative-to-date weighted average * is
only 54.6 percent. The average for the two
years taken together is 55.2 percent. These are
quite close to the 54 percent capacity facior
figure derived from earlier data and used for
purposes of analysis in my previous report.

4. The biphasic curve showing a decline
in capacity factors with increased plant age
had as few as two plants in some age
categories, thus making the curve highly cen-
tingent on tiie operation of a single plant dur-
ing a single year.
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To meet this eriticism, | have restricted the
age categorics 1o those containing three plants
or more, andcovering the two-year period
1973-74.

Figure 1, showing the biphasic curve, indi-
cates that nuclear plants reach their peak
capacity factors at the age of about six years of
commercial operation and decline thereafter 0
39 percent.

The latter figure is not markecly different
from the 38 percant figure derived from earlicr
data and used for purposes of analysis in my
previous report.

§. Comey mekes capacity factors the only
true criterion of nuclear plant performance,
whereas availability fectors are equally or
more important as @ performance index.

Since my earlier report explained in detail
my reasons for considering capacity factors as
a more valid index of nuclear plant perfor-
mance than availability factors, | see no reason
10 recapitulate that argument here. It stands on
its own feet,

An analysis of availability factor averages
shows that even on this basis nuclear plants
have not performed up 0 expectations. The
1973-74 weighted average is only 66.5 per-
ceni, and the cumulative-to-date weighted av-
erage is only 65.6 percent.® This is far short of
the 90 percent figure advertised by General
Electric.

How do these averages compare with the
availability factor averages of base-load coal-
fired plants?

The answer is nobody knows. The Edison
Electric Institute compilations, the only avail-
able published source of capacity and availa
bility factor data for non-nuciear power plants,
do not give breakdowns for base-loaded coal-
fired plants or even coal-fired plants alone.

The closest data for purposes of companson
are as follows. According to the most recent
EEI report,” the 894 fossil-fired units surveyed
had a yearly average of 86.9 percent availabil-
ity during the 10 year period from 1964 10
1973, and 'he cumulative-10-date average av-
ailability factor for the 158 plants larger than
390 MWe (presumably the base-loaded ones)
was 77.1 percent.” It is highly probable the
preponderate majority of those 158 large
fossil-fired plants are fueled by coal rather
than gas or oil. T

These figures would seem to indicate that
base-load coal-fired plants have a higher aver-
age availability factor — and are thus more
likely to be available to suppornt grid reliability
— then nudlear plants,

6. If Comey's allegation that nuclear
plants waste billions of dollars in idle capac-
ity is true, it is important to ask - compared
with what?

As 1 indicated in an earlier rebuttal,® the
answer is: “"Compared with coal-fired plants,
since that is our cheapest domestic source of
fossil fuel.™”

How do nuclear planis’ average capacity

Not Man Apart

factors in the 54.6 - 55.2 percent range com-
pare with the capacity factors for base-load
coal-fired plants?

Again, we do not have sufficiently specific
data 1o make an exact comparison because the
only fossil-fired data published come from the
Edison Electric Institute, whose compilations
do not separate out base-load coal-fired plante
as such.

The closest data for purposes of comparison
indicate, according to the most recent EEI re-
port,” that the yearly average capacity factor
for 894 fossil-fired power plants between 1964
and 1973 was 68.9 percent. The cumulative-
to-date average capacity factor for the 158 of
these plants lurge- than 390 MWe (presumably
the base-loaded ones) was 63.2 percent.

In view of this apparent differential in aver-
age capacity factors between nuclear plants
and coal plants, which type of plant is the
rational choice for an electric utility to order 10
provide the cheapest eiectricity over the near-
term (1980-1990)?

The most thorough and probative existing
analysis of nuclear and coal-fired plant costs is
the IRRC report entitled The Nuciear Power
Alrernative.* IRRC'¢ repon projects that for a
1,000-MWe plant whose construction com-
mences in 1975, a nuclear plant would cost
$811.1 million and a coal-fired plant would
cost $638.4 million. These are the capital
costs of constructing the plants. In order 10
assign these capital costs to the per kilowatt-
hour cost of generating eleciricity at the
plants, IRRC prepared a table which reflects
the fact that as the capacity. factors decline,
and the plants produe less electricity, the cap-
ital cost share per kilowatt-hour cost yises
rapidly. By adding fuei costs and operating
and maintenance costs to the capital cost per
kilowatt-hour, we can get a projection of the
total 1982 per kilowatt-hour costs of electricity
from a 1,000-.MWe nuclear plant and a
1,000-MWe coal-fired plant (see Table 3).'°

Table 4 shows how the cost of electricity in -

mills per kilowstt-hour depends on what !
capacity factor each type of plant achieves. |
The per-kilowatt cost curves beiween nuclear
and coal-fired plants cross at a capacity factor
of 55 percent. In other words, if nuclear and
coal-fired plants each average mcre than 55
percent capacity factors, the electricity from
the nuclear plants will be cheaper than the
electricity from the coal-fired plants. Con-
versely, if they each operate at capacity factors
less than SS percent, the electricity from the
nuclear plants will be more expensive than the
electricity from the coal-fired plants,

If one assumes that the average capacity fac-
tors for nuclear and coal-fired plants continue
into the future at their historical levels of 55.2
percent and 63.2 percent respectively, then the
coal-fired plants will produce electricity at 4
cost of 30.0 mills per kilowati-hour, compared
with the more exprnsive 32.9 milis per
kilowatt-hour cost from nuclear plants.

Even making the arbitrary assumption that
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nuclear plant capacity factors will increase by
20 percent above their present level, and ccal-
fired p.ants will increase by only 10 percent
over their present level, the per kilowatt-hour
cost would still be Jower for coal-fired plants
than for nuclear plants: 27.8 versus 28.2 mills
per kilowatt-hour.

Unless nuclear plants dramatically increase
their capacity factor record, the economic
benefits claimed for them by their proponents
are not likely 10 materialize.

Is it reasonable to expect that nuclear plants
will be able to sustain such a 20 percent in-
crease in their average capacity factor?

One factor, at Jeast, suggests not. Because
of the radioactivity of reactor and primary
coolant systems in light-water reactors, repairs
on these systems take more time and more
workers than similar repairs on coal-fired
plants. In orde: to avoid exceeding each work-
er's maximum permissible radiation exposure,
a large number of men must work sequentially
within a confined space to make repairs on
nuclear reactor systems. For example, at
Commonwealth Edison’s Dresden Nuclear
Power Station, a recent prolonged outage took
350 men to make repairs that 12 men could
have done quickly on a fossil-fired plani.’
(Similarly, a repair operation in 1973 at the
Indian Point reactor in New York required
2,000 welders to perform a job in six months
that would have iaken slightly over a week to
perform in a fossil fuel fired plant. The recruit-
ing campaign scoured a large portion of the
Atlaniic coast.)

Since the radioactivity of these plant sys-
tems increases with plant age, repairs are
likely o becorie ever more time-consuming
as the plant gets older, leading to longer out-
apes and decreased capacity factors.

It is therefore likely that we will see a de-
crease in plant capacity factors as these plants
age. In fact, the 1974 data already indicate

this: the same 26 nuclear plants that produced
83,976,864 megawatt-hours in 1973 produced
only 77,306,709 megawatt-hours in 1974
when they were a year older, a 7.9 percent
decrease from the previous year.

Some critics believe that for reasons of
safety alone, nuclear power plants should not
be built. Others argue that it is unethical for
twg or three generations to consume electricity
by producing radioactive wastes that present a
hazard for 20,000 future generations.

I have tried to restrict discussion in my pre-
sent analysis 10 the economic costs. On this
basis alone, nuclear power plants seem to be at
a disadvantage compared with coal-fired
plants.
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Uranium cuicnment: meading lor uwe /a0y ss

A financial and political crunch is in store as DCE tries to build a
$10-billion enrichment plant amid a worldwide surplus of reactor fuel

The federal government's $2.3 billion
a year business enriching uranium for
nuclear power plants is heading toward a
major crisis. A victim of the plummeting
fortunes of the nuclear industry and
some disastrous miscalculations by the
Department of Energy (DOE), it is
caught with billions of dollars of con-
struction in progress just as projected
demand for enriched uranium is sinking
like a stone. As a result, the enrichment
program will soon have a mass of red ink
on its books and a big fight with Con-
gress on is hands.

At the center of the mounting contro-
versy is a mammoth $10-billion enrich-
ment p'ant that is now nsing on the

Getting GCEF built in the face of
grewing opposition and dwindling de-
mand for enriched uranium is not the
only problem facing the program.

® The government’s three existing en-
richment plants have recently undergone
a major overhaul, costing $1.5 billion, to
increase their capacity by 60 percent and
improve their performance. Yet demand
is so depressed that these expensively
refurbished plants are now being operat-
ed at only about 35 percent capacity and
one may soon have to be shut down.

® A huge ''secondary market'" has re-
cently emerged as utilities, saddled with
surplus uranium they ordered several
years ago under fixed contracts, are un-
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The Portsmouth centrifuge plant

The nation's biggest const uction project—if it is all built.

industrial landscape of Portsmouth,
Ohio. Known as the Gas Centrifuge En-
richment Plant. or GCEP (pronounced
gee-sep), it is the biggest construction
project in the nation—a behemoth that
will cost more than twice as much as the
Clinch River Breeder Reactor.

The Department of Enérgy, which
manages the enrichment program, ar-
gues that GCEP represcnts the best hope
for getting the enrichment business onto
a more stable economic footing in the
196C's. But to its critics, the plant is a
hoondoggle whose capacity is not need-
ed and whose construction will drive up
the price of enriched uranium in the near
term. They claim that GCEP will be
obsolete before it is completed, and ar-
gue that it should at least be put on hold
until new technologies—based on lasers
or advanced centrifuges—are avallable
in the early 1990's.

0

loading the material to other utilities at
substantial discounts. According to DOE
estimates, there may be enough enriched
uranium slopping around in the second-
ary market to meei worldwide demand
for 2 or 3 years. The surplus is expected
to grow in the next few years and will not
be worked off untl the early 1990°s,
which means that demand and prices will
remain depressed for the foresecable fu-
ture.

e DOE is currently paying more than
$100 million a year in penalties to the
Tenressee Valley Authonty (TVA) for
electricity it had contracted to buy to
ovnerate enrichment plants but which is
"no longer needed. Next year, these pen-
alties will be more than $200 million and
by 1992, the accumulated payments will
total a staggering $1.23 bilhon, accordi g
to a recent estimate by the General Ac-
counting Office (GAO).

e Ten years ago, the United States
held a worldwide monopoly on sales of
enriched uraniuri, but its share of the
non-U.S. market has now slumped t0
about one-third and DOE's pnces are
being undercut by its foreign ccmpeti-
tors. This price differential could worsen
in the next few years as DOE tries to
raise revenues to pay for GCEP.

How DOE got itself into this mess is
relative'y straightforward: in the 1970's
it grossly overestimated the demand for
ennriched uranium and made a number of
decisions it later came to regret. At the
time, the policies seemed sensible, but
“with 20/20 hindsight, the decisions
were wrong,” says Shelby T. Brewer,
head of nuclear power programs at DOE.

A decade ago, the most pressing prob-
lem facing the enrichment program was
how to build capacity fast enough to
keep up with soaring demand for reactor
fuel. The federal government began en-
riching uranium for the fledgling nuclear
power industry in the late 1960's, using
three massive plants that were built in
the :940's and early 1950's to oroduce
highly erriched uranium for nuclear
weapons.* The Atomic Energy Commis-
sion (AEC), which built and operated the
plants, essentially ran a service business,
enriching uranium for both domes’ic and
foreign utilities and charging enough to
cover costs. By 1974, so many nuclear
planis were under construction or on
order worldwide that the AEC calculated
that demand for enniched uranium would
exceed capacity by the early 1980's. The
AEC then made the first of several deci-
sions that would come back to haunt the
enrichment program: it announced that it
would accept no more new orders, The
order books remained closed until 1978.

Because the United States was then
the sole commercial supplier of enriched
urarium in the non-Communist world,
AEC's abrupt moratorium had far-reach-
ing repercussions. One consequence was
a major boost to Europe's enrichment
business. With no competition for new
orders, two groups which built enrich-
ment plants in the 1970's—Eurodif, a
consortium of French, Spanish, Belgian,
and [talian government and private inter-

- About 0.7 percent of natura! uranium is the fissile
isotope uranium-23S. The rest is uranium-238. For
use 10 a light water reactor, the uranium-234 content
must be increased (“enriched ) 1o about } percent
Weapons-grade uranium is about 95 percent uran:-
um-238.
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esls, agad Urenco, 4 Colauitivin wi Biits
ish, West German, and Dutch interests—
picked up two-thirds of the enrichment
busizess ovtside the United States by the
end of the decade.

The United States, meanwhile, was
scrambling to increase iis own capacity.
A 10-year effort 1o »xpand output from
the three existing plants—Incated in Oak
Ridge, Tennessee; Paducah, Kentucky;
and Portsmouth, Ohio-—was already un-
der way. But eve: . . this expansion,
the AEC estimated in 1975 that as many
as £ to 12 new plants would be needed by
the end of the century. Congress was
duly persuaded 1o give the go-ahead for
imniediate construction of or. ne v facil-
ity.

In 1977, the Carter Ac ministration an-
nounced that the plan’ to be built along-
side the existing -..richment facility at
Portsmouth * ould use a new technolo-
gy. The three postwar plants ali employ a
process called gaseous diffusion in which
uranium hexafluoride gas is forced
through thousands of porous barriers.
Because lighter molecules containing the
fissile uranium-235 isotope tend to dif-
fuse through the barriers more quickly
than those containing uranium-238, the
concentration of fissile material in-
creases as the uranium hexafluoride
passes through the plant. The process
has a major drawback: it is 2 voracious
consumer of electricity. Since electricity
prices were going through the reof in the
1970's, the Carter Administration Gecid-
ed that the new Portsmouth facility
would use gas centrifuges, a novel but
potentially much less energy-intensive
enrichment technology. In this process
uranium hexafluoride is spun at high
speeds in a series of massive centnifuges.
The new plant—GCEP—was originally
scheduled to be in full producticn by
1986.

While all this was going on, however,
the bottom fell out of the nuclear power
business as utilities, faced with escalat-
ing construction costs and declining
growth in electricity consumption, can-
celed or deferred scores of power plants.
The impact on uranium enrichiaent has
been dramatic. Since 1975, when Con-
gress gave the go-ahead for GCEP, the

projected demand for U.S. enriched ura-
ni.m in the year 2000 has dropped by
more than a factor of !0 (see chart). Asa
result, the GAO and the Congressional

Research Service both concluded last |

year that DOE's existing gaseous diffu-
sion plants have more than enough ca-
pacity to meet demand until the end of
the ce~tury and beyond. In other words,
the original justification for building
GCEP has evaporated.
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Enrichment's sinking fortunes

No matter; JOE now says that al-
though GCEP ray not be justified sim-
ply to meet rising demand, it is needed to
stabilize the cost of enrichment and
stave off foreign competition. Without it,
““the United States would price itself out
of the enrichment business,’’ claims
Brewer. In essence, DOE is saying that
enrichment is no different from, say,
steelmaking: in spite of worldwide over-
capacity, the United States must build
new, more efficient plants and retire its
old ones if it is to stay competitive.

There is certainly good evidence that
the United States is losing enrichment
business and that it may lose a lot more.
For one thing, thanks in part to those
penalties DOE is paying TVA and to the
rise of the dollar against European cur-
rencies, the substantial price advaniage
enjoyed by the United States in the
1970's has disappeared. It is now being
undercut by Eurodif, Urenco, and the
Soviet Union (which is now selling some
enriched uranium on the interaational
market). Then there is the secondary
market. According to DOE estimates,
some two-thirds of the material in the
secondary market is of European origin
and it is being offered in the United
States at substantial discounts.

The first indication of a shift in the
market came in August 1982, when Flon-
da Power and Light bought some Furo-
pean uranium on the secondary market.
Four months later, South Carolina Gas
and Electric became the first U.S, utility
to sign a contract directly with Eurodif
rather than DOE.

It is debatable, however, whether
building GCEP is the best way to shore
up the U.S. enrichment business in the
long term, and the plent will certainly
add to the economic and political prob-
lems in the short term.

The immediate difficulty is tha. the
construction costs of GCEP in the next

ew . o S
richment progrim well above revenues
from sales of ¢nriched uranium. In 1987
alone, according to DOE estimates, the
program will be about $500 million in the
red. This means that either Congress and
the Office of Management and Budget
must appreve a departure from the cur-
rent pay-as-you-go policy, under which
DOE balances costs and revenues on an
annual basis, or DOE will have to raise
its prices drastically. The former would
make the program highly vulnerable po-
litically, and the latter would certainly
price the United States out of the ennch-
ment business.

As for the plant's long-term econom-
ics, they depend on whether all or only
part of the plan’ .s built, how rapidly the
state of the art in centrifuge technology
advances, and how much further project-
ed demand for enriched uranium sinks.

The current plan, which is now under
review within DOE, is to build GCEP in
eight modules, each of which is 2 mas-
sive process building housing thousands
of centrifuges. The first two buildings are
under construction, and their centrifuges
are expacted to be instalied and running
by 1988. The other buildings would be
added in stages, with final completion of
the entire plant scheduled for 1994. DOE
anticipates that centrifuge technology
will advance as GCEP is built so that the
machines instalied in the final buildings
will be two to three times more efficient
than those in the earlier modules.

By the end of this fiscal year, DOE
will have spent some $1.& billion on
GCEP and, by the time the first two
process buildings are completed. it will
have gone through half the projected
capital cost of the entire eight-module
plant. (The total plant cost is now put at
some $9 billion, in 1984 dollars.) The
high initial capital cost is explained in
part by the fact that DOE decided to
construct central facilities capable of
handling the work of all eight modules.
This, of course, provides a built-in incen-
tive to finish the plant once the initial
buildings are compleied: later modules
will be cheaper to ouild and, because
they will employ more efficient ma-
chines, they will be far more productive.

DOE's current justification for build-
ing GCEP is that, because it will use only
about 5 percent of the electricity con-
sumed by a gaseous diffusion plant to
produce a given quantity of ennched
uranium, it will help reduce the long-
term price of enrichment. But last year,
GAO questioned that claim because, it
said, DOE was stiii using unrealistically
high estimates of demand; at lower de-
mand levzls, GCEP's cost advantage dis-
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o ber published by the Congressional
Budgét Oflice, however, will argue that
“GCEP will be cost effective if the ad-
vanced centrifuges now scheduled for
only the final buildings were installed in
the entire plant. This would mean ripping
out the less efficient machines a few
years after they are installed and replac-
ing them with the advanced centnifuges.

In essence, this would require building
part of the plant twice. That may reduce
costs in the long term, but it would
increase outlays in the short term and
aggravate the political probiem of getting
Congress to come through with the mon-
ey. It also invites the question, why
install the less efficient machines at ali?
Why not put the whole thing on hold
until the advanced machines are avail-
able? That, in fact, i1s precisely what
Representative Richard Ottinger (D-
N.Y.). a critic of GCEP, proposed last
year.

In this regard, it should be noted tha*
centnifuge development is proceeding so
rapidly that the advanced machines
could be ready much earlier than orig-
inally expected. According to Richard
Grant, who is heading the centrifuge
program for Boeing, key elements of the
machines are already under test and
commercial production could come as
early as 1988-1985—some 3 to 4 years
ahead of schedule.

There is, however, another factor that
should play a crucial role in deciding
what to do with GCEP: the development
of a technology based on lasers that may
offer substantial cost advantages over
even advanced centrifuges. DOE, urged
on by Congress, is now pumping about
$100 million a year into the development
of laser enrichment.

The process, first developed by scien-
tists working for the Avco Everett Re-
search Laboratory, involves subjecting a
stream of atomic uranium vapor to a
series of very finely tuned laser beams.
Energy is absorbed only by atoms of
uranium-235, which eventually lose an
electron. The resulting uramium-23S5 ions
are then collected by passing the vapor
stream through a magnetic field, which
deflects the ions while the neutral urani-
um-238 atoms pass straigat through.

Avco Everett, in partnership with an
Exxon subsidiary, spent some $77 mil-
lion of their own funds developing the
technology during the 1970"s. But in 1980
they decided that the time was not ripe (0
build a private ennichment plant and pro-
posed a joint venture with DOE to com-
mercialize the technology. In the mean-
ume, however, the Lawrence Livermore
Nationa! Laberatory was working on a

m

Prasd shaind vy that oy e ;'-".ly
1980's was also ready to be scaled up.
For reasons that have never been ade-
quately explained, DOE turned down the
Avco Everett/Exxon proposal and, in
April last year, announced that it would
build a demonstration plant based on the
Livermore process. (Avco Everett dis-
banded its enrichment team, but has
managed to salvage some of the work: it
is now using the lasers in a Defense
Department program to develon laser
communications with submarnines.)
When it selected Livermore, DOE
planned 1o have a demonstration laser
facility in operation by 1990, but it his

A

Shelby Brewer
Counting on GCEP to lower prices.

recently brought forward the target date
to 1987. (The speedup will be achieved
by use of lasers being built at Livermore
to separate isotopes of plutonium in a
defense program.) As it happens, that is
about the time when the advanced cen-
trifuges are expected to be ready for
commercial development.

This has led supporters of the laser
prograin to argue that no firm commit-
ment should be made to complete GCEP
unti! both the laser process and the ad-
vanced centrifuges have been properly
evaluated. DOE "'should put everything
[at GCEP) on hold as best they can and
then compare the twc processes,” says
James Davis, who 1s heading the Liver-
more effort. Davis has no doubts about
which would win. The laser process at
present promises to be much less capital-
intensive than centrifuge technology,
and its operating ccsts, although still
somewhat uncertain, are expected to at

‘least match those of advanced centri-

fuges.

So far, the «narichment program has
attracted little interest on Capitol Hill
beyond the committees that oversee
DOE and appropriate the funds. GCEP,

WOV vhie:, .o . Ll asiesd anytihng
like the attertion devoted o the much
less expensive Clinch River Breeder Re-
actor. But that may change in the coming
months as the program’s problems be-
come more widely known. Later this
year, for exampie, Senator Gordon
Humphrey (R-N.H.), a cntic of GCEP
plans to hold hearings with a subcommt-
tee he chairs that has jurisdiction over
TVA., to look into the massive penalties
DOE is forking over to the utility. And
next year, Ottinger, who chairs a key
House energy subcommittee, will get a
crack at the program when it comes up
for authorization.

Already, the House Committee on Sci-
ence and Technology and the appropna-
tions committees have put DOE ¢n no-
tice that there cou!d be rough umes
ahead. They have approved funds for
only the first two modules ¢* GCEP and
demanded a study of what should be
done beyond that. DOE, n.2anwhile, hus
shaken up the management of the pro-
gram, bninging in to head it John R.
Longenecker, a 34-year-old engineer
who formerly managed DOE's Clinch
River program. Longenecker said in an
interview that the whole program—in-
cluding stopping GCEP—is under exami-
nation, and a new plan will be formulated
by the end of the year.

The options facing DOE and Congress
are complicated and painful. To cancel
GCEP now would mean writing off the
$1.8 billion already spent pius some $350
million in cancellation charges. It would
also run the risk of seeing the operating
costs of the gaseous diffusion plants
climb steadily, with no relief if the laser
process does not live up to expectations.
But to continue with GCEP will require
some major infusions of cash in the next
few years from a Congress concerned
about budget dzficits and about hidden
subsidies (0 the nuclear industry, Build-
ing GCEP now, moreover, may wel'
preclude building a laser plant in the
1990’s, even if laser technology ultiraate-
ly turns out to be superior. The alterna-
tive, putting GCEP on hold to wait for
advanced centnfuges or lasers. would
incur considerable costs if the plant is
iater reactivated. Finally, if construction
were haited after only two modules, the
plant will be of dubious economic value
because of those huge capital expendi-
tures DOE has already sunk into central
facilities for the entire eight-module op-
eration.

One potentially attractive solution to
all this s to turn the whole business over
to private industry. Getting enrichment
out of the federal appropriations process
would mean that new construction couid
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be hmcd by borrowiig « i tue cupntal
markets rather than from current reve-
nues. Decisions would also be made ona
sinctly business basis, and industry,
which stands to benefit from lower en-
richment prices, ‘ould bear the risks.
The Rcagan Administration. which is
ideologically committed (o getting the
federal government out of running busi-
nesses, would very much like to turn
enrichment over to the privale sector,
but it is not at all clear how 1t could be
done.

One proposal, under consideration in
the White House, is simply to announce

that tie tederal govermmicns v aws i
nance any more construction alter the
first two modules of GCEP. That would
at least focus attention on how future
caparity should be financed, but it would
do little to help avert the budget crunch
in the next few years. A more radical
idea, put forward by the conservative
Heritage Foundation, would be to turn
over management of existing plants to a
group consisting of utilities that current-
ly have contracts 10 purchase enriched
uranium from DOE. This management
corporation would essentially lease the
plants for a fee 10 pay off their depreciat-

.~

future plants. tn any case, given the huge
uncertainties fucing the enrichment busi-
ness, private industry is not leaping at
the investment opportunity.

For DOE, the immediate problem is
how to get through t*e next few years,
especially in view of that huge secondary
market depressing demand and prices.
“Somehow,"" says Brewer, ‘"we must
get through the valley of the shadow—
this secondary market problem—and
emerge with the best technology.'" Bil-
lions of dollars are riding on how DOE
chooses to do it.—CoLiN NORMAN

Study of Atomic Veterans Fuels Controversy

Criticism of a study of U
pitfalls of dressing up & politic

The Nationa! Research Council (NRC)
recently fired another salvo in an ongo-
ing battle between several veterans orga-
nizations and the scientific community
over the merits of conducting an epide-
miologica! study of U.S. soldiers who
were in Japan shortly after the end of
World War 1. The veterans, led by a
retired mail carrier from Oregon, claim
that an unusual number of soldiers w0
passed through Hiroshima and Nagasaki
have developed multiple myeloma, a
bone cancer, as a resuit of exposure 1o
residual radiation after the bomb blasts
in 1945,

The NRC. in a controversial report
released on 16 July, suggested that the
veterans' claims are unwarranted and
that an epidemiological study would
probably be a waste of time. Specifical-
ly, it said that only nine cases of multiple
myeloma had been confirmed among
members of the occupation force ''sta-
tioned in or near Hiroshima and Nagasa-
ki."" This, said the NRC, constitutes an
incidence no greater than that in the
general population.

Although the report has been wel-
comed by the Department of Defense, it
has outraged the veterans and attracted
pointed criticism from several outside
scientists. The National Association of
Atemic Veterans, a lobby organized to
win financial compensation for veterans,
who blame their ailments on radiation
exposure, has denounced the report as
“medically cnminal.”” Glenn Alcalay, an
official of the group, says that the NRC
ignored some victims of myeloma on a
list of U.S. occupation force members
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compiled by his organization. "If the
people who were ignored or are dead
from the disease are counted, we're deal-
ing here with an epidemic,”’ he says.
Although there seems 1O be broad
agrzement that Alcalay is wrong about a
cancer epidemic, several independent
scientists agree with him that the NRC
report has some serious shortcomings.
“The NRC is probably correct in its
conclusions, but [ think their methodolo-
gy is slovenly,’ says Bernard Green-
berg. a biostatistician who is dean emeri-
tus at the University of North Carolina
School of Public Health. Similarly, Ed-
ward Radford, a radiation epidemiologist
at the University of Pittsburgh, says "1
would doubt very much if there was a
significant exposure 10 radiation by the
U.S. occupation force, but 1 think that
the study adds nothingto a discussion of
whether there really is more mveloma
than one would expect.”” He and Green-
berg agree with the veterans organiza-
tions that the NRC failed to look diligent-
ly for myeloma victims, and that it may
have used an inappropriate control group
to estimate whether the occupation force
members suffer from excess cancers.
The responsz of the NRCT., which is the
operating arm of the National Academy
of Sciences. is essentially to acknowl-
edge the presence of shortcomings in the
report and Lo explain that it was intended
from the outset to serve a primarily
political, not scientific, purpose. “We're
not in a purely scientific world here,”
says Seymour Jablon, a radiation expent
who coordinated th» study as director of
the NRC's Medical Follow-up Agency.

8. soldiers in Hiroshima and Nagasaki illustrates the
al study as purely a scientific investigation

“We're in a world of pressures—from
the veterans on one side and of course
from the government on the other.”” Jab-
lon is unwilling to describe the report as
sound science. "'l don't think 1 want to
answer that question,’’ he says.

The idea for the report came from an
NR” study in 1981 on the feasibility of
conducting a full-scale epidemiological
investigation. A pane! chaired by Brian
MacMahon of the Harvard School of
Public Health had been formed at the
request of the Pentagon for the purpose
of deflecting growing congres:ionai in-
terest in such an investigation, Jaklen
says. "'The Pentagon was searching for 2
way to resist what they saw as an unwar-
ranted demand for an expensive under-
taking. And so they turned to the NRC."

The panel listened to testimony from
veterans organizations, the Detense Nu-
clear Agency. and the National Cancer
Institute and concluded that the potential
benefit of an epidemiological investiga-
tion was not worth the **formidabie’
cost. The parz! reasoned that radiation
doses received by the soldiers were sim-
ply too low to cause any delectable ex-
cess cancers, unless existing assump-
tions about the effect of radiation on
human health are incorrect.”

In what MacMahon descnbes as a sop
to the veterans, the NRC panel did rec-
ommend closer scrutiny of a list of al-
leged myeloma victims compiled by Vic-

*The other panelisis were Robert Anderson of the
Laiversity of New Mexico, John Auner of Oak
Ridge Navonal Laboratory. Stuant Finch of Rutgers
University, Alun Jones of Chalk River Nuclear
Laboratories in Canada, and Arthur Upton of the
New York University Medical Center
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