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NOTICE

This report was prepared as an account of work sponsored by
the United States Government. Neither the United States nor
the United States Nuclear Regulatory Commission, nor any of
their employees, nor any of their contractors, subcontractors, '

or their employees, makes any warranty, express or implied,
[
,.

norassumes any legalliability or responsibility for the accuracy,
[~

completeness or usefulness of any information, apparatus, pro- :
duct or process disclosed, nor represents that its use would ,

;
not infringe privately owned rights.
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I. INTRODUCTION

L
%

In the mid-1950's, a decision was reached to encourage
involvement by private enterprise in the area of nuclear power. f

,7The passage of the Atomic Energy Act of 1954 removed nuclear !energy restrictions imposed on private individuals and organ-
.izations under the Atomic Energy Act of 1946. Then in 1957,the Price-Anderson Actl was established to encourage private

industry involvement in nuclear power through government indem-
nity provisions designed to absorb possible enormous liabilityclaims. LA second objective was to provide assurance that ade-
quate compensation would be available to the public to cover
possible damages associated with a serious nuclear incident. .

An extension of the Price-Anderson Act in 1965 provided con-
tinued nuclear liability coverage through July 31, 1977.

In recent years, however,
focused on possible alternatives todiscussions and hearings have
Price-Anderson Act. (or modifications of) the

Included were proposals involving the useof contingency fees or retrospective premiums.2 Bill H.R. 8631
was enacted as Public Law 94-197 by the United States Congressin December 1975. This Bill amends the Atomic Energy Act of
1954, as amended, with particular changes occurring in Section
170 involving the existing Price-Anderson Act. A ten-year exten-sion of the Act, until August 1, 1987 is provided.

Bill H.R. 8631 provides for a three-tier system to assure
.

adequate compensation to the public to cover liability damagesin the event of a nuclear accident. Previously, the Price-Anderson system incorporated only two tiers.
First, is a layerof financial protection (currently $125 million in coverage is

1
Public Law 85-256, 71 Stat. 576 (1957). The term " Price-Anderson Act"

is used to refer to Section 170 of the AtomicEnergy Act of 1954, as amended, as well as amendments to
this Section that relate to financial protection and indemnity.2
For further elaboration, see: Ronald W. Melicher, "The Price-

i.Anderson Act: Finance and Accounting Implications Associated
with the Possible Phasing Out of Government Indemnity Prc/i- I y
sions," Office of Antitrust & !
sion, March 1974; or Ronald W. Indemnity, Atomic Energy Commis-Melicher, " Nuclear Liability M

;,

Insurance for Electric Utilities," Public Utilities Fortnightly(May 22, 1975), pp. 15-20.

:
i

,

i
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available) provided by private insurance pools (NELIA and .

MAELU). This initial protection is the same under either the F
two-tier or three-tier systems. -

The second tier of the two-tier system provided for gov- I.ernment' indemnification of nuclear accidents resulting in
liability claims beyond the amounts covered by the first-tier F
private insurance.

liability claims by the public per accident.A limit of $560 million was placed on total
f
'

~ '

In the three-tier system,
based on a deferred retrospective premium concept.the second tier of coverage isBill H.R.8631 directs the Nuclear Regulatory Commission to administera retrospective premium,
for each licensed facility following a nuclear accident.in an amount between $2 and $5 million,

whenever liability damages exceeded the coverage amount con-assessed payments would be made to the insurance company pools
'The

.

tained in the first tier of protection. The third tier wouldprovide for government indemnity assistance to cover differences(if any)
between $560 million and the amount of combined cover- ~

age available under the first two tiers of the system.
third tier is expected to diminish and possibly disappear asThis

more nuclear facilities are licensed (and retrospective pre-miums established) over time.
Now that H.R. 8631 has been enacted into law, the Nuclear

Regulatory Commission, through a rule-making procedure
establish certain operating constraints and requirements., must
example, in the event of a nuclear incident, For

the size of the
each reactor must be established. retrospective premium to be assessed against each utility for

A decision also must bereached concerning the number of times such an assessmentcould be made per year.

This study is
making decision pro, designed to serve as an aid to the rule-cess. The impact of alternative retro-
spective premium assessment levels on financial data is

examined, with the possible impact of such assessments on thefinancial well-being of involved utilities being of particular'

concern.
Of corresponding interest is the possibility that

adequate cash funds may not be readily available when a retro-
-spective premium is assessed. This suggests, in turn, a need

to consider possible methods for guaranteeing the retrospec
. -

tive premiums.3 .

, - :

,r
3 .

This study is, in part, h

completed for the U.S. an extension of previous research I'
references in footnote 2. Atomic Energy Commission. See the -

~

o

:
'

-2-
.-

,

i
i
i



,. .'

1-

,

Section II contains a brief review of the present finan- ' !

cial condition of the electric utility industry, while Section l
III is concerned with future capital requirements for the i ;

industry. Information relating to financial condition and
financing requirements is important to evaluate the ability tomeet retrospective premium assessments. Section IV focuses on , .

of various retrospective premium assessment policies on elec-recent relevant accounting developments and examines the impact
P

tric utility financial and accounting statements and cash flow i

operating levels. Possible ways of assuring funds will be
available for meeting assessments are reviewed in Section V. -

The study culminates with a summary statement and specific iconclusions in Section VI. ,

"

-

II.
PRESENT FINANCIAL CONDITION OF THE

.

ELECTRIC UTILITY INDUSTRY

Regulation of public utilities is carried out in accor-dance with the following equation: R=E+ (V - d)r.4Revenues (R)
(E)--including operating expenses, depreciation, allowed to be earned are a function of expensesand taxes;and the adjusted total assets or rate base

(d) (V) less the accrueddepreciation
by the allowed rate of returnalready considered in the expenses, multiplied(r)
average cost of debt and equity capital. measured as the weighted
private industry to make capital asset investments,In order to entice
have the opportunity of achieving returns that not only willthey must

cover the costs associated with the investment but will also
of the investment risk. provide a return to the owners that is satisfactory in light

Economic theory contends that investors are risk adverseand that
and expected return.there exists a trade-off relationship between risk ==

In brief,

higher returns as compensation for their willingness to assumeinvestors must expect to receivegreater risks.
environment, Consequently, in an efficient capital markets
be achieved in a risk-return setting.the ability to attract and maintain capital must
4

electric utility industry,For a more comprehensive but less current examination of thesee: Ronald W. Melicher, "Finan- '

cial Considerations and Implications for Nuclear Energy Cen-tors," Office of Special Studies, U.S.
Commission (August 1975) . Nuclear Regulatory :

.7..
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Risk-return considerations are an important part of..
'

regulation with legal precedence being established in the [Bluefield and Hope cases.5 e

A fair rate of return was defined as |one which is: (1) adequate to maintain credit-worthiness andfinancial integrity; (2) i
and maintain existing capital; andsufficient to attract new capital(3) commensurate with
returns earned by other firms having similar or corresponding ;
risks. h

Risk considerations generally focus on the operations ofthe firm "

(business risk) and how the firm is financed (finan- ;;*

cial risk) and when combined constitute an overall firm risk.Evidence suggests an increase in both business and financial
risks in the investor-owned segment of the electric utilityindustry in recent years.
equity returns for class A Table 1 depicts the decline in "

(annual electric operating revenues
of $2,500,000 or more) and B (revenues between $1,000,000 and
$2,500,000) electric utilities since the mid-1960s. FederalPower Commission data for 1974 (the most recently availabledata) indicates a rate of return on common equity of only 10.7%compared against 12.6% in 1965.

At the same time that equity returns have been falling,
there has been a decline in common equity as a percentage of

'L.

total capitalization for class A and B electric utilities.other words, In
and preferred stock to finance assets.there has been an increasing use of long-term debtThis trend, along withhigh interest rates, has resulted in rising " embedded" debt
costs and declining interest coverage ratios. Concern alsohas been expressed over a deterioration in the " quality" ofearnings in the electric utility industry.6

The impact of these trends and developments are apparent
in the deterioration in the quality of electric utility debt
as reflected in Standard & Poor's bond ratings. ;;;-

Table 2 indi-
cates that few electric utilities were able to maintain AAA =
ratings. More significantly, of the 131 electric utilities
5

Bluefield Water Works and Improvement Company v. Public Ser-vice Commission of West Virginia, 262 U.S. 679, 692-3 (1923),and Federal Power Commission v.
U.S. 591, 603 (1944). Hope Natural Gas Company, 320

- 6 I,

Federal Power Commission, A Study of the Electric UtilityIndustry
(Office of Accounting and Finance, September 1974), i'

p. 10.
r-

.
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TABLE 1,- ,- .

,_.

RATES OF RETURN ON COMMON EQUITY OF CLASS A AND B
ELECTRIC UTILITIES - ,

t.

:.

Earnings Available for i _J
Common Stock as a , _ . _ _

Percent of. Average x _,

Year Common Equity

1965 12.6%
1966 12.8
1967 12.8
1968 12.3 -

1969 12.2 -

1970 11.8 *
- -

1971 11.7
-

1972 11.8 .

1973 11.5
1974 10.7 :.,

Source: Federal Power Commission, Statistics of Privately
Owned Electric Utilities in the United States, selec -
ted annual issues.

TABLE 2
i

STANDARD AND POOR'S BOND RATINGS FOR
CLASS A AND B ELECTRIC UTILITIES

_,

j

Ratings on +
| Mortgage 1965 1975
| Debt Number Percent Number Percent

AAA 16 12.2% 3 2.3%

AA 63 48.1 41 31.3
1

~

A 47 35.9 59 45.0 ;
. - . .

BBB 5 3.8 28 21.4

Total Rated 131 100.0% 131 100.0%
.._7.

:
,

Source: Author's calculations.
2
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with bond ratings listed in both 1965'and 1975,
. .-* '*

44 by the end of 1975.the highest two rating categories in 1965 in contrast with only
'79 were in

.- /

the recovering economy and recent regulatdry actionsThere exists, however, reason for optimism in light of,

are starting to improve. suggests.that the downward trend has bottomed-out and conditionsEvidence.
-

'
Many

higher revenues,per shares -(oveelectric utilities are reportinghigher earnings
and improved coverage ratios.7r the depressed 1974 levels),*

.

III.
,

ELECTRIC GENERATING CAPACITY AND CAPITAL
,

;

_REQUIREE ff FORECASTS

The Atomic Energy Commission prepared several forecasts
;

of both total electric and nuclear generating capacity through s
t the year 2000 during 1974.8
{ Case A, the AEC's most conserva-i

tive 1974~ forecast,
summarized in Table 3.and several other forecast attempts are'

made to standardize the forecasts on the basis of assumptionsIt should be noted that no attempt was-j
constant-dollars versus current dollars, ,

and so forth.4

mittee on Finance'sSome similarity exists among the Technical Advisory Com
-

i
! (TACF-NPS)

'

" moderate growth" forecast,
-

Case A forecast in terms of future electric generatingElectrical World's forecast,-and the Atomic Energy Commissi
-

'

on's
Estimates of nuclear generating capacity, however{ capacity.

.available from the former two forecasts. , are not
forecasts (1970 NPS, Hass, And, the other three! and TACF-NPS " preliminary")

'

nuclear generating capacity are of limited value because theyof

are based on much higher estimates of total electric generating
;

i. capacity.
They tend to represent historic demand growth rates

..

For example, see: .

No. 22052 Federal Power Commission, " News Release E'

Utilities in September 1975)," January 12,(FPC Reports Higher Revenues for Private Electric
i ?"
'

Ratios Show Improvement," Wall Street-Journaltric Utilities Appear Financially Healthier as Bond C
1976; and "Elec-

- overage1975), p. 23. _ (December ~23,
t

! 0

Atomic Energy Commission, Nuclear Power Growth,(Washington: U.S. . 1974-2000
Government Printing Office, WASH-ll39(74) bFebruary 1975),,

pp. 1-4. ~

,-,

.

,
-

6 ~!

2 .

-6-<
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TABLE 3 - . -

COMPARISON OF ELECTRIC GENERATING CAPACITY FORECASTS
(Thousands of Megawatts)

Total Capacity
Moderate Electrical ERDA Mod./

WASH-1139(74)9Year 1970 NPS" Hass Preliminary Growth World Low Crowth
c d * f

Case A
1980 665 670 651 613 624 620 655
1985 -- 935 900 813 781 800 800
1990 1,260 1,383 1,239 1,062 1,003 1,040 1,040
1995 -- -- -- -- 1,349 1,280--

2000 -- -- --
*

-- -- 1,750 1,575

Nuclear Capacity

1980 140 146 136 NA NA 76 85
1985 -- 297 285 NA NA 185 231
1990 475 562 526 NA NA 340 410
1995 --

, -- -- -- NA 620--

a 2000 -- -- -- -- -- 800 850
t

" Federal Power Commission, The 1970 National Power Survey, Part I , Washington: U.S. GovernmentPrinting Office, December 1971), p. I-18-2.
U

Jerome Hass, Edward Mitchell, and Bernell Stone, Financing the Energy Industry (Cambridge:Ballinger Publishing, 1974), Chapter 4 and p. 115.
cHoward Pifer and Michael Tennican, "A Description of a Policy-Testing Model of the Electric
Utility Industry, "(Technical Advisory Committee on Finance - National Power Survey,September 23, 1973).

d
Federal Power Commission, The Fiaancial Outlook for the Electric Power Industry (Technical
Advisory Committee on Finance--National Power Survey, December 1974), p. 73.e
Leonard Olmstead, "25th Annual Electrical Industry Forecast," Electrical World (September 15,1974), p. 54.
Roger W. A. Legassie, " Testimony," Hearings on Grow'th Rates of Electricity and the Role of
Nuclear Energy before the Subcommittee on Energy and the Environment of the United States
Committee on Interior and Insular Affairs, April 28, 1975.

9Atomic Energy Commission, WASH-ll39(74), p. 6.

- - . , , . ,
,
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estimates of future construction expenditures.The Technical Advisory Committee on Finance also pro id d
~~

' v e- -

on future financing requirements can be gained by examiningSome perspective
" moderate grovth" forecastthe financing requirements associated with the TACF NPS'-

(which, as previously noted) , s

responds reasonably well with the AEC's 1974 Case A total.cor-generating capacity forecast.
requirements under the assumption of moderate growth in deTable 4 indicates expenditure(5.5%-6.5%)
and either high or low environmental costs.along with high escalation of construction costs

mand

$656 billion and $688 billionConstruction expenditures are expected to range between
will be $394-$412over the 1975 through 1989 period.(depending on environmental costtrends)

financing requirements. billion or approximately 60% of the tot lExternal financing
An important assumption in these a

projections is that returns on common equity will be on the
order of 14%--a level not currently being achieved by theelectric power industry

(see Section II of this study) .
capital requirements are also placed in greater perspectiFuture
when compared to the $83 billion spent for constructio ve
the first half of the 1970s (1970-74).9 n during
must be competitive in the capital markets if the futurElectric utilitiesfinancing needs are to be met. e

Recent evidence suggests, however
Enercy Commission's 1974 Case A conserv,ative fothat even the Atomic
to have over-estimated at least near-term nuclearecast seemscapacity.

reactors in operation by year are provided in Table 5 10 Current estimates as to the number of nuclearr generating
estimates are particularly important in light of the i t These
to phase out Government indemnity by 1985

.

n ent
mated 174 nuclear reactors in operation in 1985 Based on an esti-.

quate to phase out Government indemnity. retrospective premium assessment per reactor would not b
, a $2 million

e ade-

under a $3 million assessment per reactor if current forPhase out could occurare realized.
A $4-$5 million assessment rate would ecasts

provide greater phase out assurance in the event of furth, of course,construction delays. er

9
Federal Power Commission,

(Technical Advisory Committee on FinanceThe F_inancial Outlook for the Electric
r

Power Industry r

National Power Survey, December 1974)10 --

, pp. 23-24.
Several Nuclear Regulatory Commission staff

,

p
rently involved in developing revised estimatesgroups are cur-

.

4
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TABLE 4 i's

I
TACF-NPS FORECAST OF EXPENDITURE REQUIREMENTS FOR [THE U.S. ELECTRIC POWER INDUSTRY

.

($ Billions)

MODERATE GROWTH IN DEMAND -

r
'

High Environmental Costs Low Environmental Costs
-..

Construction External Construction External
Expenditures Financing Expenditures Financing

..

1975-79 $ 129 $ 80 $ 116 $ 691980-84 218 132 208 1281985-89 341 200 332 197 -

1975-89 688 412 656 394

Note: These expenditures are expressed in " future" dollars (i.e., actual
dollars, reflecting expected inflation, that are expected to be

=
spent in a future period). External financing includes short-term
borrowings, but excludes refundings.

Source: Federal Power Commission, The Financial Outlook for the Electric
Power Industry (TACF-NPS), December 1974, p. 26.

TABLE 5

FORECAST OF NUMBER OF NUCLEAR REACTORS IN OPERATION
-

Year Number -

1977 72
1978 77
1979 79
1980 86
1981 98
1982 116
1983 134 '-

1984 151
1985 174

^

1986 196
1987 216
1988 238
1989 262
1990 285

Source: Nuclear Regulatory Commission Staff.

- 9-
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IV.

FINANCIAL AND ACCOUNTING IMPACT OF RETROSPECTIVE
1,. ,-

PREMIUM ASSESSMENT POLICIES

pertinen.t to accounting for contingencies such as nuclear lia-This section first reviews recent accounting developmentsbility claims.

likely impact of retrospective premium assessments on theAttention then turns towards examining the
,

'

I

financial well-being of electric utilities.
analysis is conducted to appraise differential assessmentA sensitivitypolicies.

Recent Accounting Developments

In March 1975,
the Financial Accounting Standards Boardissued a statement ' Number Five) titled "Acccunting for Con-tingencies."

This Statement defined a contingency as:"....an
existing condition, situation, or set of circumstinvolving uncertainty as to possible gain or los ances

events occur or fail to occur."Ilprise that will ultimately be resolved when one or more futures to an enter-

of property by explosion, fire, or other hazards representsThe risk of loss or damage
one example of a loss contingency according to Statement No 5..

accounting accrual of loss contingencies.Under certain conditions it is possible to provide for an

against income if two conditions are met.possible to accrue an estimated loss in the form of charge
Specifically, it is

These conditions are:"a)
Information available prior to issuance of the fina
cial statement indicates that it is probable that ann-
asset had been impaired or a liability had been
incurred at the date of the financial statements
.that one or more future events will occur confirmingis implicit in this condition that it must be prob bl

It.

a e
the fact of the loss.b)
The amount of loss can be reasonably estimated "12

.

arising from nuclear incidentsThe uncertainty associated with possible liability cl ia ms(in terms of when or if, amount,11
Financial Accounting Standards Board,tingencies," in Accounting, " Accounting for Con-

Current Text (Chicago: Commerce 'Clearing House, 1975), p. 9181.12 t

Ibid., p. 9184.

- 10 -
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[tc.) is such that the use of the accounting accrual method
would be questionable.

Even though a loss contingency may not qualify for
application of the accounting accrual approach, Statement
No. 5 provides for disclosure of the contingency if there is
a reasonable possibility that a loss may be incurred. Spe-cifically, "the disclosure shall indicate the nature of the
contingency and shall give an estimat. of the possible loss
or range of loss or state that such an estimate cannot be
made."13 Thus, recognition or disclosure of possible lia-
bility claims stemming from a nuclear incident would seem to
be necessary even under a retrospective premium assessment
program. Disclosure might involve the use of an explanatory
footnote to retained earnings on the utility's balance sheet.

The " appropriation" of some portion of retained earnings
for possible loss contingencies represents another method
sometimes used. Statement No. 5 concludes:

" Appropriation of retained earnings is not prohibited
by this Statement provided.that it is shown within the
stockholders' equity section of the balance sheet and
is clearly identified as an appropriation of retained
earnings. Costs or losses shall not be charged to an
appropriation of retained earnings, and no part of the
appropriation shall be transferred to income."14

The appropriation method thus is another way of disclosing or
recognizing possible future loss obligations.

Some confusion exists between accennting accruals and
the actual setting aside of specific assets such as cash for
purposes of meeting co~ntingency losses. For example, theFinancial Accounting Standards Board states:

" Accounting accruals are simply a method of allocating
costs among accounting periods and have no effect on an
enterprise's cash flow. An enterprise may choose to
maintain or have access to sufficient liquid assets to
replace or repair lost or damaged property or to payclaims in case a loss occurs.a 5

13
Ibid., pp. 9184-9185

14
Ibid., pp. 9186-9187

Ibid., p. 9202. '

|
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a utility could set aside or segregate cash or other'

Thus,'

liquid assets such as marketable securities in order to pro-Thisvide for possible retrospective premium assessments.
segregation of liquid assets could be shown directly on the
balance sheet or through footnotes to liquid asset accounts.
In the event of an assessment, these segregated assets would
be reduced and a corresponding amount " expensed" on the income

It would be possible to combine this approach with Revq
statement. if _S igthe " appropriation" of some portion of retained earnings,
desired, but this would not be necessary.

gmy,

-

Potential Nuclear Involvement by Electric Utilities

A large number of electric utilities are currently involved
or are planning involvement in nuclear power generation facilities.
Table 6 identifies fifty privately-owned electric utilities
which will be involved according to a 1974 Atomic Energy Com-
mission study.16 These utilities are grouped on the basis of
their 1974 total revenues into small, medium, and large size
utilities to aid in examining the likely impact of retrospec-
tive premium assessments on their financial well-being.

A number of the fifty utilities identified in Table 6,
as well as other investor-owned companies, are involved or
planning participation in joint nuclear reactor ownership
arrangements. The " Yankee" companies in New England estab-
lished an early approach to joint ownership. For example, g
twelve investor-owned utilities organi zed the Yankee Atomic

| Electric Company in 1954 to:

" provide a broader economic base for sharing the large
financial burden and risk associated with a nuclear gen-i

i

erating station. Thirty-five percent of the total cost
of the Yankee Atomic plant was financed by sales of com- '

mon stock to the sponsoring companies. Entitlement to
the capacity and energy from the plant is in proportion
to their respective equity investments. The remaining
cost of the plant was financed through a combination of ,

bonds and bank loans by Yankee Atomic. Three more " Yankee" |

companies have been formed with essentially similar organ-
izational structures."17

10 Atomic Energy Commission, Nuclear Power Growth, 1974-2000
(Washington: U.S. Government Printing Office, WASH-1139(74),
February 1974).

17 Federal Power Commission, The 1970 National Power Survey,
Part I (Washington: U.S. Government Printing Office,
December 1971), pp. I-20-11 and I-20-12.

- 12 -
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TABLE 6 sb
* -

saNUCLEAR POWER REACTOR INVOLVEMENT BY
INVESTOR-OWNED ELECTRIC UTILITIES ~g

-4-

Total Number of
Revenue Revenues for Operating and/or
Size Electric Utility 1974 ($ millions) Planned Reactors
Small

i 1 Kansas G. & E. S 96.4 1'

2 Iowa Electric L. & P. 119.2 1
3 Puget Sound P. & L. 142.4 1
4 Toledo Edison 147.8 3
5 P.S. of New Hampshire 155.9 2
6 Portland G. & E. 175.0 3
7 Rochester G. & E. 234.0 2
8 Delmarva P. & E. 261.9 2
9 Arizona Public Serv. 273.6 310 S. Carolina E. & G. 279.6 211 N.Y. St. E. & G. 296.0 212 Duquesne Light 324.9 313 Illinois Power 329.9 214 Public Serv. Co. of Colorado 363.7 115 Gulf States Utilities 369.6 4

Medium

16 Florida Power 405.0 117 Cincinnati G. & E. 416.1 218 Wisconsin El. Power 431.6 819 Potomac El. Power 441.9 220 Northern Indiar.a P.S. 448.7 121 Boston Edison. 460.7 322 Carolina P. & L. 461.0 723 Cleveland Electric 463.9 224 Union Electric 468.7 225 Houston L. & P. 486.8 526 Ohio Edison 498.4 227 Northern States Power 544.8 528 Pennsylvania P. & L. 575.0 429 New England El. Sya. (HC) 586.2 230 Long Island Lighting 586.5 331 Central & South West (HC) 595.1 132 Baltimore G. & E. 608.8 2
33 Northeast Util. (HC) 653.3 334 Texas Util. (HC) 726.6 2
35 Virginia El. Power 764.0 8

- 13 -
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t.TABLE 6 (Continued) i.*

,

:
i

Total Number of fRevenue Revenues for Operating and/orSize Electric Utility 1974 ($ millions) Planned Reactors F
e

Medium
e,w .

b

36 Middle South Util. (HC) $ 821.537 Duke Power 7 :822.938 Niagra Mohawk P. 13 '

830.8 239 General Pub. Util. (HC) 862.4
^

540 Detroit Edison 898.5 4
Large 96

,

41 Florida P. & L. 951.1
-

42 Philadelphia E. 1011.7
4

43 Consumers Power 1105.4
7

44 American El. Power (HC) 1316.1
6

45 P.S. Electric & Gas 1455.9
2

46 Commonwealth Edison 1459.6
8

47 Southern Calif. Edison 1483.4
17

48 Southern Co. (HC) 1489.0
7

49 Pacific G. & E. 1726.8 10
50 Consolidated Edison 2439.5

5
3

69
197

Source: Atomic Energy Commission, WASH-1139 (74) .
1974 Revenues are from The Value Line Investment SurveyMay 9, 1975.

do not involve formation of new companies.More recent and planned ownership arrangements generally
Rather, partici-pating utilities own a portion or percentage of a nuclear

reactor and thus would incur their pro rata share of the lia-bility in the event of an assessment.
sible financial burden and risk is consistent with reasonsThis sharing of pos-
cited for forming such joint arrangements.
arrangements, Thus, under such

would be lessened due to sharing agreements.the burden of retrospective premium assessments-

;

t

The involvement of Federal, public non-Federal E'
cooperative systems in terms of nuclear power genera, ting units [and

also must receive some attention since the assessment of retro- ;

spective premiums would apply to nuclear reactors in operation
_

e.
-

Y
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Jby those systems. Potential involvement by co-ops and munici- I
*

pal utilities is further signified by their trend towards'
sharing in joint ownership arrangements. j

Retrospective Premium Assessments

Retrospective premiums are designed to be assessed only p

in the event of a nuclear incident and only to the extent that f
;private insurance coverage is inadequate to cover the size of Uthe liability claims. In essence, then, this second tier of
E.coverage represents a " joint" pool of coverage that may be Fcalled upon in the event of a disaster. For such a system of
.a " pool of self-insurance" to work, it is important that funds jbe available in the event the need arises. Consequently, it i:=is necessary to assess the impact of retrospective premium Fassessments on the financial well-being of electric u'tilities.
[

In the event that the assessment of retrospective premiums
actually occurs, the immediate impact or repercussion will be ~

on the profitability and cash flows of electric utilities
possessing nuclear reactors.18 The regulatory equation,R=E+ (V - d)r, discussed in Section II can be used to ~

u ..

describe the impact. Revenues allowed to be earned to pro-
vide a " fair" return under anticipatcd operating conditions
would be affected'by the assessment of retrospective premiums

=

in the period assessments occur. In essence, the allowed
revenues probably would not reflect the expectation of theseadded " expenses."

A variety of assessment policies are possible and will,
of course, have differential impacts on financial and account-

-

ing statements. For example, one approach would be to charge
a level retrospective premium against each nuclear reactor in ~

operation at the time of the nuclear incident. Possible
_

assessments between $2 million and $5 million per reactor might
be instituted. The amount of the assessment depends largely
upon the rate at which it is desired to diminish the role of
the third tier (government indemnification) in the three-tier
system. Actually, on the basis of current forecasts, at least
a S3 million assessment per reactor would be necessary to phase

.out Government indemnity by 1985. Assessments closer to the -

18 p
. The discussions in this study focus only on the impact of r-
! hretrospective premium assessments in the event of a nuclear

[-incident. The electric utility, at whose nuclear plant the j7incident occurs, is likely to suffer even more due to the
!need to purchase replacement power causdd by possible pro- ilonged inoperation of the plant.
,

i
i

I
t
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i$5 million rate might be necessary if there are further slow- !
.

"

downs in nuclear reactors in operation estimates. i
I

Some insight into the financial and accounting data impact iof retrospective premium assessments is shown in Table 7. Four i
electric utilities (Duquesne Light, Public Service Company of jColorado, Northern States Power, and Commonwealth Edison) were ;selected from the fifty investor-owned electric utilities '

identified in Table 6. They represent two relatively small,
one medium, and one large utility, respectively, in terms of '

revenues.

Table 7 shows the impact of single $3 million and $5
million~ assessments based on each utility's income statement
data taken from 1975 annual reports. It is important to note -

that these examples are conservative in that the impact of
the asse ssments will diminish in the future as the electric _

utilities continue to " grow." The industry's financial con-
dition also may continue to improve in the future.

As would be expected, a level assessment would impact
more on smaller utilities. On the basis of a single reactor
and assuming immediate full payment of the assessment, DuquesneLight would suffer a decline in E.P.S. of S.08-$.14 compared
with a $.10-$.17 decline for Public Service of Colorado. The
impact on Northern States Power would be $.06-$.11 in L.P.S.,
whereas Commonwealth Edison would suffer only a $.03-$.05decline in E.P.S. A similar pattern of impact across the four
utilities also would occur in terms of interest coverage ratios
and rates of return on common equity measures. On the otherhand, larger utilities are more likely to be involved in a
number of nuclear reactors and thus a retrospective premium
assessment might impact heavily even on very large utilities.
For example, Commonwealth Edison with two nuclear reactors
would be affected about'the same as Northern States Power withone' reactor. Further sensitivity analysis will be conducted
later.

The impact of retrospective premium assessments also needs
to be examined in terms of cash flows in addition to financialand accounting statement data since the ability to meet such -

obligations represents a cash flow problem. Estimates of the
-

cash flows for the four utilities were made from each company's ;

" statement of changes in consolidated financial position" con- .i

itained in the.1975 annual reports. Net cash flows are pre- isented in Table 8. The source of funds from operations wasfirst calculated. ;Depreciation and depletion amounts, along T

-

i
'
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- TABLE 7.

FINANCIAL IMPACT OF RETROSPECTIVE PREMIUM ASSESSMENTS
..

Public
Service Northern

1975 Income Statement Duquesne Co. of States Commonwealth
Data ($ millions) Light Colorado Power Edison p

r
Total Operating Revenues $405.12 $463.63 $675.36 $1722.33 ;
Earnings Before Interest l'

& Taxes 154.03 114.72 227.88 502.38 [Interest 49.26 36.85 65.56 149.27 t
Earnings Before Taxes 104.77 77.87 162.32 353.11 hIncome Taxes 33.25 20.77 71.20 146.20 j.Net Income 71.52 57.10 91.12 206.91 iPreferred Stock Dividends 12.86 10.60 14.54 42.79 ~

Earnings Available to "~

Common Stockholders 58.66 46.50 76.59 164.12

Common Equity ($ millions) 484.79 402.63- 771.13 1566.96 :

1975 Effective Income Tax -~

Rate 31.74% 26.67% 43.86% 41.40%
Number of Shares of Common

Stock outstanding (millions) 24.74 21.41 25.96 55.68
.

Earnings Per Share S 2.37 $ 2.17 S 2.95 $ 2.95
Interest Coverage (net income
plus interest)/ interest 2.45x 2.55x 2.39x 2.39x ~

Rate of Return on Common Equity 12.10% 11.55% 12.34% 10.47%
~

E.

Impact of Retrospective Premiums
(i.e., a before tax " expense")

.

S3 Million Assessment
Earnings Per Share $ 2.29 $ 2.07 S 2.89 $ 2.92 = . ~

Interest Coverage 2.41x 2.49x 2.36x 2.37x
Return on Common Equity 11.68% 11.00% 12.07% 10.36%

![
$5 Million Assessment
Earnings Per Share $ 2.23 $ 2.00 $ 2.84 $ 2.90
Interest coverage 2.38x 2.45x 2.35x 2.37x L.

Return on Common Equity 11.39% 10.64% 11.89% 10.29%

!

Source: 1975 Annual Reports f:Ey
L
b
ca
'

1
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TABLE 8 i

|

CASH FLOW IMPACT OF ' RETROSPECTIVE PREMIUM ASSESSMENTS
.

,I-

;

E
'

Public ' '

.

1975 Annual Report Data Service Northern
(S millions) Duquesne Co. of States Commonwealth ~_ Light Colorado Power Edison
Source of Funds From Operations ;.

Net Income $71.52 S57.10 $91.12 $206.o'Depreciation and Depletion 33.00 43.10 93.58 2.1. 6 . 9 , -Deferred Income Taxes and
Investment Tax Credits 18.24 11.09 35.66 105.18Allowance For Ftinds UsedDuring Construction

Other (25.25) (11.28) (23.15) (48.13).68 .00 .00 (6.45)Total
98.19 100.01 197.21 474.48

Application of Cash Funds
Preferred Stock Dividends 12.86 10.60 14.54 43.32Common Stock Dividends 42.83 26.58 48.82 129.95Total

55.69 37.18 63.36 173.33
2

Estimate of Net Cash Flow
(i.e., source less
applications)

$42.50 $62.83 $133.85 $301.15Cash Flow Per Share $1.72 S2.93 $5.16 $5.41

Impact of Retrospective Premiums
(i.e., a before tax " expense")
S3 Million Assessment

Get Cash Flow ($ millions) $40.45 S60.63 $132.17 $299.40Cash Flow Per Share $1.64 $2.83 $5.09 S5.38
SS Million Assessment

Net Cash Flow (S millions) $39.08 $59.17 $131.05 $298.23
.

Cash Flow Per Share $1.58 $2.76 $5.05 SS.36 i

'

=

Source: 1975 Annual Reports
. t

|
; !

1

.
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.with deferred income taxes and investment tax credits, were
-

added back to net inco'me to initially estimate cash flows.Next,
an " allowance for funds used during construction" amount

'had to be subtracted since it does not represent actual cashinflows.
Small adjustments for a so-called "other" categoryalso were made. Finally, the deduction of cash payments for

preferred stock and common stock dividends results in an esti-mated net cash flow. ;

I
Since a retrospective premium assessment affects net iincome, it also will impact on a utility's cash flow timpact, Theunder the assumption of a before tax " expense," will j.

be equivalent to the ' amount of the assessment times one minus i
the effective' tax rate.-

[Thus, net income will be lowered (as
|was the situation in the Table 7 calculations)ponding reduction in net cash flow would occur. and a corres- |

flow, The net cash !in dollar amount and on a per share basis,
for Duquesne Light and Public Service of Colorado relative tois much lower ~

the other two electric utilities. A single retrospective
premium assessment would " cost" Duquesne Light between $2.05
million and $3.42 million or would result in a 5%-8% reductionin the utility's 1975 net cash flow position. "

impact for Public Service of Colorado would be in the 3%-6%The cash flow
nreduction range.

less on the cash flows of the two larger utilities,While a single assessment would impact even
would increase with the number of nuclear reactors in operation

-

the burden
at the time of a nuclear incident.
Sensitivity Analysis of Assessment Policies -

The previous analysis shows that a single assessment of
ja million would cause less than a 10% decline in the current
cash flows of smaller electric utilities such as DuquesneLight and Public Service of Colorado.
in Table 6, Of course, as was noted ~

;.

Duquesne Light have nuclear reactor plans.several investor-owned utilities smaller than
Edison has plans for involvement in three future nuclear reacFor example, Toledo
tors. But, like many other electric utilities,
only approximately one-half of one reactor and a much lowerhas plans for joint ownership arrangements whereby it will own-

Toledo Edison
.

"~

percentage of the other two planned reactors. i
Edison would be liable only for its pro-rata share of reactorThus, Toledo

ability to meet assessment obligations.This type of risk spreading would enhance the
-[assessments. ,

The impact of retrospective premium assessments will be I'
compounded by the fact that each utility p

in a joint effort) (or a group involved e

will be assessed a premium for each reactor {
.

i.

- 19 -
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. it has in operation at the time a' nuclear incident occurs.
~

7..'

Furthermore, although unlikel [
- *

might occur in a given year. y, more than one nuclear incident { !

need for a sensitivity analysis..These pt :sibilities suggest the I
t

. .i
Table 9 shows the impact per reactor for both $3 million L

7
._

and $5 million assessments on financial and accounting data ._

k ~tand cash flow amounts. The sensitivity is depicted as the
" number of reactors covered" and is calculated.by dividing ---

;- :J,

the appropriate 1975 data (e.g., E.P.S.) by the impact per ..

i

2
~

reactor (e.g., impact on E.P.S.)'. This provides some indica- ~

E

tion as to the possible impact of assessments against multiple
~ -

reactors and/or assessments for more than one nuclear incidenti per year.

Actual assessments are likely to be tempered because of riskOf course, this represents a " severe" case analysis.|
;

spreading under joint ownership arrangements and because actual
i

! claims emanating from a nuclear incident might be spread out
'

'

over a number of years.
mit electric utilities to recover assessment " costs" over aRegulatory authorities also might per-

;

' number of years. -

study, WASH-1139-74,According to the previously cited Atomic Energy Commission'sDuquesne Light is jointly licensed with
other utilities for one operational nuclear reactor and one inthe planning stages for the future.
has only one solely-owned. nuclear reactor.Public Service of Colorado

i

Northern StatesPower of Minnesota has two operational and three planned nuclear
i

:

reactors, while Commonwealth Edison projects a total of seven-[
teen nuclear reactors (six are operational and eleven-arei planned).

According to Table 9, current cash flows for each'

utility would be adequate to cover retrospective premium assess-ments for reactors currently in operation.;

| Current cash flowsalso would be adequate (to cover assessments) even if planned ..

reactors were placed into operation. "

For example, Duquesne
Light has a cash flow position adequate to cover 12 reactors
(or fewer reactors assessed more than once): at a $5 millionassessment per reactor.

cover 17 reactor assessments.Public Service of Colorado could
-

!

Northern States Power and
Commonwealth Edison are characterized by even stronger cashflow positions.

Implications for Public and Cooperative Systems!

;
'

Federal, public non-Federal and cooperative system
involvement in nuclear power gene, ration also must be considered

. .

i F

since their reactors in operation would be subject to retro-
4

{
:

specti 7 premium assessments. -

WASH-ll39-74 notes potential -
,

t
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,- ,' TABLE 9

SENSITIVITY'OF FINANCIAL DATA TO ASSESSMENTS FOR MULTIPLE REACTORS

Public
Service Northern

1975 Annual Report Data Duquesne Co. of States Commonwealth
($ millions) Light Colorado Power Edison

S3.Million Per Reactor '

Impact Per Reactor _on E.P.S. -$.08 -$.10 -$.06 -$.03 [Mumber of Reactors Covered 27.7 21.1 45.4 95.7
|..

Impact Per Reactor on
|Interest Coverage .04x .06x .03x .02x l'

_

Number of Reactors Covered 61.0 42.5 79.7 119.5 [
Impact Per Reactor on

.;
Return on Equity .42% .55% .27% .11%

Number of Reactors Covered 27.7 21.1 45.4 95.7 er

.Impact Per Reactor on Net ~"

Cash Flow ($ millions) -$2.05 -$2.20 -$1.68 -$1.75 5
Number of Reactors Covered 20.7 28.6 79.7 172.1~

S 5 Million Per Reactor

Impact Per Reactor on E.P.S. -$.14 -$.17 -$.11 -$.05
.

Humber of Reactors Co'ered 17.4 12.7 27.4 57.6

Impact Per Reactor on
Interest Coverage .07x .10x .04x .02x

Number of Reactors Covered 35.8 25.5 56.0 125.0,

. . .

=Impact Per Reactor on
Return on Equity .71% .91% .45% .18% fiNumber of Reactors Covered 17.4 12.7 27.4 57.6 =

Impact Per Reactor on Net '

Cash Flow ($ millives) -$3.42 -$3.66 -$2.80 -$2.92 ;,Number of Reactors Covered 12.4 17.2 47.8 103.1
.

Source: 1975 Annual Reports

1

I:
p
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i$volvement at the Federal level in terms of the Tennessee
!J
f

Valley Authority's plans for 13 nuclear reactors. The TVA
has revenues in excess of $750 million and net income well in

i
|excess of S100 million annually suggesting that there should

be little problem in meeting any assessments. r

Since 1959, !legislation has permitted the TVA to sell bonds and other debt
iinstruments in the private capital markets. This, coupledwith the fact that the majority of TVA's capitalization is in
i

the form of U.S. Treasury appropriation, provides added reason
-

to believe that retrospective premium assessments could beeasily handled.19

Public non-Federal electric systems are generally refer-red to as municipal utilities. The largest, the Los Angeles
Department of Water and Power, has plans for involvement in

'

four nuclear reactors. Its revenues are in excess of $300million and net income is over $50 million annually (making it
~

somewhat comparable in size to Duquesne Light). Depreciation
and amortization amounts to some $40 million, while the " allow-
ance for funds used during construction" is roughly $15 million.
Thus, cash flows should be adequate to meet retrospectivepremium assessments.20

Other public non-Federal systems that have planned
involvement with nuclear reactors include: Nebraska PublicPower District, Omaha Public Power District, ,

of the State of New York, Sacramento Municipal Utility Dis-Power Authoritytrict,
and the Washington Public Power Supply System.

smaller in size than the Los Angeles system, Although

of being able to handle likely assessments on the basis ofthey seem capabletheir cash flows. Furthermore, the ability of municipal sys-
r

tems to issue revenue bonds would provide an added cushion formeeting assessments.
.

19

Federal Power Commission, The 1970 National Power Survey,Part I, (Washington: U.S. Government Printing Office,December 1971), p. I-20-9.20
These data and the data underlying the*following comments
about other non-Federal systems are based on: Federal PowerCommission, Statisitics of Publicly Owned Electric Utilities 1

in the United States (Washington: U.S. i d
Office, December 1974). Government Printing ? h~

S

:
b

_
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The ability of cooperative systems to meet retrospective-

premium assessments is less clear. Each situation (as with
the case of smaller municipal systems) would have to be examined
separately in order to appraise the capability of meeting obli-
gaticns. However, to the extent that cooperatives are likely
to enter into joint ownership arrangements, the impact of
assessments would be lessened. Cooperative system financing
arrangements could aid in their meeting assessments. The [-Rural Electrification Administration was established as a ilending agency in 1936, Several billions of dollars in loans !
to cooperative electric systems currently are outstanding.

{Additional loans might be made for assessment purposes. i
t

Cooperatives traditionally have found it difficult to
compete directly in the private capital markets. As a result,
the National Rural Utilities Cooperative Finance Corpo'ation [r
was organized for purposes of raising funds in the capital imarkets.21 This financing source provides additional reason

-

to believe that cooperative systems would be able to comply iwith assessment obligations. F
h
1

V. AVAILABILITY OF CASH FUNDS TO MEET =

ASSESSMENT OBLIGATIONS
-

The success or workability of the retrospective premium
_

i
assessment program is dependent upon the likelihood that the
retrospectiva premium would be available when needed. That is,

,

the establishment of the second tier of " joint" or " pooled"
protection against liability claims stemming from nuclear .

incidents will be cf value only if cash fund obligations can
fbe met. Consequently, it would be desirable to provide some

form of assurance that electric utilities would not default _

.5on retrospective premium obligations.

."
The traditional concept of insurance is, of course,

designed to provide for such assurance. For example, electric -

utilities currently pay annual insurance premiums to obtain
the $125 million first tier coverage that is provided by the

.NELIA and MAELU private insurance pools. Presumably, these iinsurance pools would have the $125 million readily available
[in the event of a nuclear disaster. Assurance is, however,

largely dependent upon prudent management and regulation of
'~

the insurance companies. Even so, a remote chance of default
may exist.

'l
Ibid., p. I-20-ll.

!?
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tially much riskier in the actual premiuThe crcond tier retrospective premium pro
i.'.

I
gram is poten- i

a nuclear disaster amou
claims actually occurs.nting to more than $125 million inms are not paid unless

[
|For example,

that. assessment obligations will be metthere is no assurance. {

through balance sheet footnotes to ret iutilities acknowledge the possibility of such oblieven if electric i
!'gations

possible loss contingencies. appropriation of some portion of retained earnia ned earnings or thei
ngs for

be available in the event the need arisesfor the actual setting aside of funds'suchNeither of these methods provide-

,

:

that they would
.

set aside pash andOn the other hand, as was noted earlier ,

retrospective prem/or marketable securities to meet possible, utilities could
,

ium assessments
footnoting appropriate liquid asset accoby segregating liquid assets on the balaThis could be accomplished

.

'
.

nce sheet or bying segregation of funds. unt
of course,s and thereby show-aside funds out of operating cas,h flows

This
involves setting

missions would react to this approach remains tHow regulatory com-.

example,

somewhat higher " allowable rates of return" receptive commissions might permit utilities to be seen. For

" additional" funds could be segregat d f o earn
such that theseassessments.

rate payer costs.Such an approach would, howeveror purposes of meeting
e

, produce higher

form of liquid assets,In addition to the actual setting asid
guaranteeing that retrospective premiums wo ld bother methods can be suggested fore of funds in thewhen needed. In a classic sense, e availableu

premiums might be guaranteed through insurathe payment of retrospective
ever, the private nuclear insurance pools alnce policies. How-to $125 million in coverage in the ev ready are committed
further commitments.and it is unlikely that they would be willient of a nuclear incident

ng or able to make

The use of surety bonds involving th
vide a guarantee of performance of a contra t bree parties can pro-"It is an agreement by the surety to b c

obligee for the obligation or conduct of the p i
y the principal.e responsible to the

form of surety or contract bond thtt is :

tion with construction contracts is th
r ncipal."22 A :

often used in conjunc-
22 e " performance bond" I
-

John D. Long and Davis W. [
Insurance Handbook (Homewood:1965), p. 829. _

Gregg, Property and Liability E

!Richard D. Irwin, Inc.,
.
t

f
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, .'which guarantees the performance of a contractor.
to apply surety bond or contract bond concepts to guaranteeAn attempt
retrospective premiums might be, however, both difficult and
impractical because of the uncertainty as to when or if anassessment is made. Further analysis of the receptiveness
of insurance companies or other third parties to this type of

f.
a

approach needs to be conducted.

Anocau_ possible source for guaranteeing retrospective ,.

,

premiums could take the form of " standby letters of credit" e-

issued by commerical banks. hstandby letters of credit as: The Federal Reserve defines [
[

"....every letter of credit (or similar arrangement how-
ever named or designated) which represents an obligationto the beneficiary on the part of the issuer

,

r(1) to repay Fmoney borrowed by or advanced to or for the account of theaccount party or (2)- '

to make payment on account of any
evidence of indebtedness undertaken by,the account party, E
or (3) to make payment on account of any default by the $-

account party in the performance of an obligation...."23 L

Guaranteeing retrospective premiums would seem to be possible
.

in conjunction with item three in the above discussion. h
commercial banks have traditionally been interested in short-However,
term commitments or at most term loan length commitments

r

is no precedent for this type of guarantee by commercial banksThere.

through the use of standby letters of credit. Ehand,

ing to enter into standby letters of credit for a few yearsit is possible that some commercial banks might be will
On the other '

-

with re-appraisal or renewal decisions being made on a periodic
.

basis.
.-

-

=. .

~

:

VI.
SUMMARY AND CONCLUSIONS

. . . .

impact of various retrospective premium assessment policies onThe major thrust of this study was the examination of the-

electric utility casa flow positions and on financial andaccounting data.
,for investor-owned electric utilitiesEvidence suggests that current cash flows O

reactor ownership arrangements (entering into nuclear F

retrospective premium assessmen)ts.seem adequate to meet possible

The impact of assessments on earnings per share, interest
coverage, and return on equity levels also was calculated.
23 ,

Federal Reserve Bulletin (September, 1974), p. 664.
f

,

'

.._.
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'Such an. impact, while marginal for some utilities ]. .:
,

, ,* '-

compoundid in : the, form of changing " risk" attitudes or pe, might be.ceptions. For_ example, f ~j.

:the capital markets might be hampered in the eve tthe ability to compete effectively in
r-

g Jt

-nuclear incident. [
develop between Capital market segmentation might evenof a major {

,i n
"

reactors versus investor-owned electrics involved with nuclear
'

~ those not~ involved. [

prolonged only.to-the extent that risk perception changescapital markets setting, capital cost differences should bHowever, in an efficient
; ,

i
;

[
. . .

1
become permanent. e --

i

.

It is more likely that,
will be severe but temporary. nuclear disaster, the repercussions in the capitalin the event of a

y!

e
( markets

segment of the. electric utility industry is probablthe investor-owned
-That is,,

'

of " weathering" the impact of retrospective premium ass
?!

y capable
}ments.

ess- '

4

i.
From the standpoint of Federal systemsTVA, :

flows to meet.possible assessments also seemthere should be no problem in meeting assess, specifically the
.

'
,

{'

ments. Cash

..of the larger municipal systems planning to enter into nuclear
'

adequate in terms
reactor ownership arrangements.i

possible assessment responsibil'ities will be tempof smaller municipal systems is more questionableThe cash flow-capabilities~
3

i However,
-fact that -smaller municipal systems are also expected to

.

! ered by the

Possible backup support for cooperativesheavily on some form of joint-ownership of nucli- rely
i ear reactors,

the_ Rural Electrification Administratiocould be provided by
a

of retrospective premium assessments. Rural Utilities' Cooperative Finance Corpon and/or. the Natior.al
,

;

ration in the event!

1

While there does not seem to be an immedi t
;

concern must be expressed over whether adequate ca h f
> a e problem,

would~be available in the future to meet-assessm
~

s unds
acknowledgement of the possibility of assessment obli

'

ents. The ~ ~

through balance sheet footnotes to retain d
the appropriation of'a portion of retained earnings or through

gationse

loss contingencies does not provide any assuearnings for possible
_.

i

funds would be available if needed.! rance that c
Consequently, some method for guaranteeineither method provides for the actual setting asidThis is, of course, ash

!
because

-

e of cash.
-

:

electric utilities,with a system for monitoring the credit-worthing assessments, along
.

!

is warranted. ness of inve' 'ed 9
i

The use of standby letters of credit froi :. .

might be the preferred form for establishing a E
-

m commerical banks [
-

tees for investor-owned electric utilitiessessment guaran-
~

arranged for a several yaar period with renewal o
,

s. These might be 1
'

E'

r re-appraisal *
.
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~ . occurring periodically thereafter.' The Nuclear Regulatory
Commission could monitor nuclear reactor-involved investor-owned electric utilities annually. In the event that standby
letters of credit guarantees were not available, each utility j

jcould be requested to establish its credit-worthiness by"
showing that it had adequate cash funds available to meet '

;

assessment obligations. This might be accomplished by the [actual segregation of cash or other liquid assets on a
utility's balance sheet for meeting possible assessments.

'

;
Public and cooperative systems also could be monitored .

by the NRC in terms of assessment guarantees and/or credit- [

{..worthiness appraisals. Instead of standby letters of credit,
municipal systems might be.able to establish backing by their

'

'

state governments. Assessment guarantees for cooperative
systems might come from the Rural Electrification Administration r

and/or the National Rural Utilities Cooperative Finance Cor- E-
*poration. In the event that guarantees are not available, the

NRC could require that the involved electric systems show
that adequate cash funds are available to meet retrospective

-premium assessments if and when needed.
1

In summary, a retrospective premimm assessment per reactor
--

^

in the $4 million to $5 million range would permit the phasingout of Government indemnity by 1985. Necessary cash flows
-seem available for most of the involved electric systems.However, in order to provide assurance that adequate funds
-

would be available when needed in the future, some form of
guarantee and/or monitoring system needs to be established.
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Financial Impact of Retrospective Premiums* **

|
.

on Utilities !

!

In 1976, Ronald Melicher of the University of Colorado prepared a report,

"Finan'ial Implications of Retrospective Premium Assessments on Electricc

Utilities," which analyzed the impact of retrospective premiums of $3

and $5 million on the financial capacity of representative electric

utilities. Melicher's report indicated that a single assessment of $5

million would have caused less than a 10% decline in 1975 cash flows of

smaller electric utilities such as Duquesne Light and Public Service of

Colorado. A $5 million assessment on large utilities would have even

less an effect.

An update of Melicher's analysis indicates that such a relationship .

'

continues to hold. In the attached Tables 1 and 2, Melicher's figures

have been recomputed using 1978 data from the annual reports of the same

four companies that Melicher analyzed - ,Duquesne Light, Public Service
>

,

Company of Colorado, Northern States Power, and Commonwealth Edison.

Thus, at $5 million per assessment, the total potential assessment per

utility per accident for all of its reactors combined would decrease

cash flow by less than 10 percent. For example, if, in 1978, Commonwealth

Edison had been assessed $5 million for each of its 6.5 reactors licensed

to operate, its net cash flow would have been effectively reduced from

$331.6 million to $305.2 million, a reduction of about 8%.
s

P

b
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,

.

Helicher's analysis has also been extended to test the effect of larger
.

retrospective premium assessments on the finances of the same four

The effect of a $20 million assessment on allrepresentative utilities. .

the reac' tors on the cash flow of each of the utiitties ranges from a 21%

reductt6n for Duquesne Light (from $35.4 million to $28.1 m;111on) to a

3?% reduction for Commonwealth Edison (from $331.6 million to $226.1

|
mill 3on). Although for each utility the effect of such an assessment

would be substantial, it should not be unmanageable.

This table providesTable 3 updates Melicher's analysis a step further.

a sensitivity analysis of the impact of the new retrospective premium

levels being discussed. If a $10 million retrospective premium were

chosen,1978 cash flow of the four utilities would cover assessments for |

4.6 r'eactors for Duquesne Light, 7.9 reactors for Public Service of
-

Colorado, 27.G reactors for Northern States Power, and 40.9 cactors for

Commonwealth Edison. This would be more than enough to cover one assessment

for all the reactors currently operating or planned by each of the four

utilities and, in fact, would cover al least two assessments per reactor.

If a $20 million retrospective premium were chosen, 1978 cash flow of

the four utilities would cover assessments for 2.3 reactors for Duquesne |

.

Light, 4.0 reactors for Public Service of Colorado,13.8 reactors for

Northern States Power, and 20.5 for Commonwealth Edison. This would

.
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cover the assessments from or.e. catastrophic accident, but would not be . ,

y

sufficient in the cases of Commonwealth Edison or Duquesne to cover a
)

se ind maximum assessment in one year if all their planned "acilitiesf'

have been licensed to operate. Of course this effect would be mitigated

by the likelihood that payments on a particular assessment would be - -
,

phased over several years. On balance, it appears that although a $10

million assessment could be managed by the four representative utilities,

a $20 million assessment might be marginal and subject to uncertainty.
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Table 1-
.

'T7' FINANCIAL IMPACTS OF RETROSPECTIVE PREMIUM ASSESSMENTS
oa

..

Public
Service Northern

1978 Inco'me Statement Duquesne Co. of States Commonwealth

Data ($ millions) Light Colorado Power Edison

r - :e ta+-
- - . . ..

-

Total Operating Revenues $573.1 $729.8 $979.3 $2442.8

Earnings Before Interest 151.1 125.1 262.4 657.6.

& Taxes
Interest 65.6 41.8 66.6 257.1

Earnings Before Taxes 85.5 83.3 195.8 400.5

Income Taxes 19.8 25.6 80.6 79.5

Net Income 65.7 57.7 115.2 321.0

Preferred Stock Dividends 18.9 13.5 14.5 68.0

Earnings Available to 46.8 44.2 100.7 253.0

Common Stockholders

Common Equity ($ millions) 577.8 515.6 778.8 2305.4

1978 Effective Income Tax 23.15% 30.73% 41.2% 19.85%

Rate
Number of Shares of Common 31.5 26.6 29.7 76.9

Stock Outstanding (millions)
-

(avg.)
Earnings Per Share $ 1.49 $ 1.66 $ 3.39 $ 3.30

Interest Coverage (net income
plusinterest)/ interest 2.00X 2.38X i 73X 2.25X

Rati of 9eturn on Common Equity 8.09% 8.57% 12.93% 10.97% .

Number of Reactors Currently .475 1 3 6.5
Licensed to Operate reactor reactor reactors reactors

Aggregate Impact of Retro-
spective Premiums

(i.e., a before tax " expense")
55 Million Assessment (X reactors)

Earnings Per Share $ l.43 $ 1.53 $ 3.09 $ 2.95 ,

Interest Coverage 1,97X 2.30X 2.59X 2.15X 1

Return on Common Equity 7.78% 7.90% 11.77% 9.83%

$10 Million Assessment-(X reactors)
Earnings Per Share $ 1.37 $ 1.40 $ 2.78 $ 2.60

| Interest Coverage 1.95X 2.21X 2.45X 2.04X!

l Return on Common Equity 7.46% 7.22% 10.62% 8.68%

$20 Million Assessment (X reactors)
Earnings Per Share $ 1.25 t 1.14 $ 2.18 $ 1.92
Interest Coverage 1.89X 2.05X 2.19X l.84X. I

Return on Ccmmon Equity 6.83% 5.88% 8.32% 6.39%

.



Table 2

CASH FLOW IMPACT OF RETROSPECTIVE PREMIUM ASSESSMENTS
|

-

.
*-

i

__ n - . Public
.

|

"'
Service Northern |

1978 Annual Report Data Duquesne Co. of States Commonwealth

($ millions) Light Colorado Power Edison -

Source of Funds From Operations
$ 65.7 $ 57.7 $115.2 $321.0

Net Income
Depreciation' and Dep1btion" 45.7 53.6 89.2- 309.3 - -

Deferred Income Taxes and
Investment Tax Credits 18.4 21.8 48.2 118.1 ,

Allowance For Funds Used
During Construction (20.9) (16.7) ( 9.3) (159.3)

Other
Total 108.9 116.4 243.3 589.1

Application of Cash Funds
Preferred St.ock. Dividends 18.9 13.5 14.5 68.0

Common Stock Dividends '54.6 ~41.2 '63.6 ~189.5

Total 73.5 61.7 78.1 257.5

Estimate of Net Cash Flow
(i.e., sources less applications) $ 35.4 $ 54.7 $165.2 $331.6

Cash Flow Per Share $ 1.12 $ 2.06 $ 5.56 $ 4.31

Impact of Retrospective Premiums '

(i.e., a before tax " expense")
$5MillionAssessment(Xreactors) .

.$156.2 $305.2
Net Cash Flow ($ millions) $ 33.6 $ 51.2
Cash Flow Per Share $ 1.07 $ 1.92 $ 5.26 $ 3.97

$10 Million Assessment (X reactors)$ 31.8Net Cash Flow ($ millions) $ 47.8 $147.2 $278.8

Cash Flow Per Share $ 1.01 $ 1.80 $ 4.96 $ 3.63

$20 Million Assessment (X reactors)
Net Cash Flow ($ millio'ns) $ 28.1 $ 40.9 $129.3 $226.1

Cash Flow Per Share $ 0.89 $ 1.54 $ 4.35 $ 2.94

.
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Toble 3 |

EENSITIVITY OF FINANCIAL DATA TO ASSESSMENTS FOR MULTIPLE REACTORS,

Public ,

s
.carvice Northern.

fl '1978 Annual Report' Data Duquesne hu. of States Commonwealth
- -

($ millions) Light _ Colorado _ Power Edison
-

$5 Million Per Reactor

Impact.Per Reactor.on E.P.S. $-0.12 $-0.13 $-0.10 $-0.05

Number of Reactors Covered., 12.4 12.8- - 33.9' ' 62.3 -

.

Impact Per Reactor on
Return on Equity -0.66% -0.67% -0.38% -0.18%

Number of Reactors Covered 12.3 12.8 34.0 60.9

Impact Per Reactor on Net
Cash Flow ($ millions) $-3.8 $-3.5 $-3.0 $-4.1

.

~ Number of Reactors Covered 9.3 15.6 55.1 80.9

$10 Million Per Reactor

Impact Per Reactor on E.P.S. $-0.24 $-0.26 $-0.20 $-0.11

Number of Reactcrs Covered 6.2 6.4 17.0 31.1

Impact Per Reactor on
Return on Equity -1.33% -1.35% -0.77% -0.35%

Number of Reactors Covered 6.1 6.4 17.0 30.5
,

Impact Per Reactor on Net
Cash Flow ($ millions) $-7.7 $-6.9 $-6.0 $-8.1

Number of Reactors Covered 4.6 7.9 27.6 40.9

$20 Million Per Reactor

Impact Per Reactor on E.P.S. $-0.48 $-0.52 $-0.40 $-0.22

Number of Reactors Covered 3.1 3.2 8.5 15.6
.

-

Impact Per Reactor on
Return on Equity -2.66% -2.69% ' -1.54% -0.70%

Number of Reactors Covered 3.0 3.2 8.5 15.3

Impact Per Reactor on Net .

$ 13.8 $ 9.0 $16.2
Cash Flow ($ millions) $15.4

Number of Reactors Covered 2.3 4.0 13.8 20.5

I
l

|

|
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CHAIRMAN [ f, ,
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$ | Y-Il
The Honorable Abraham Ribicoff, Chairman h ,N g# ;-

#Comittee on Governmental Affairs i J-5
e- ,

k '$k:7 /CUnited States Senate
i

| Washington, D. C. 20510 g ,- 3
- g y 7:Dear Mr. Chairman: \ ''

The August 18,1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Comission
undertake technical studies to assist Congress in determining a realistic
limitation on liability for nuclear accidents. -

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate

~

reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lusons learned from the Three Mile Island
accident and to incorpora'a recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC cote was used to make risk comparisons
of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sit?s were
estimated (see NUREG-0715, p.17). The sites considered ranged 1 rom the
Indian Point site, lccated in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estinates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten |

,

thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,

4

0 0R
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The Honorable Abraham Ribicoff -2-

:

the estimates for early fatalities range from none to 5,000. For a,

probability of 10-9, estimates of early fatalities range from 700 to
: -50,000. Similarly the estimates for early illness range from 10 to

10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to'

800,000 for a probability of 10-9 Latent cance'r estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9

i. probability. Property damage estimates range from $2 million to
$2 billion for a -probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).,

! We have not estimated the monetary costs associated with early fatalities,
early illnesses' or latent cancers.

, ,

In addition to the substantial uncertainties inherent in this type of-
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recommends that the Commission realistically define a
'

limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 comenting on the

'

draft report, since a decision to increase the liability limit must bei

made by Congress and not the Commission, the Commission believes it may;

| be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences :

which may occur following an accident (i.e. , early fatalities, early
! illnesses, latent cancer, and property damage). However, the Commission'

believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

3 The GA0 report also recommen s that the Commission reassess the Federal *

; government indemnity. The Commission believes that there is no objective-
! source of information available to reassess this indemnity and that this

is an area for the exercise of Congressional judgment..

.

1 Finally, in response to the recommendation that the Comission reassess
'

the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by

.

'
the staff last year which updates earlier information contained in a,

1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospective3

! Premium Assessments on Electric Utilities" (copy enclosed). This report
j assessed the financial impact of various retrospective premiums on
; representative utilities. The staff study provides additional information
; in this area as well as a sensitivity analysis of the impact of increasing

the retrospective premium to $20 million per reactor. This type of
.

!

i
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

.

John.F. Ahearne
,

Enclosures:
1. NUREG-0715, " Task Force Report

on Interim Operation of Indian Point"
2. NR-AIG-003, " Financial Implict ions

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study

cc: Sen. Charles H. Percy

.
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CHAIRMAN

The Honorable Jack Brooks, Chairman
Committee on Government Operations
United States House of Representatives
Washington, D. C. 20515

Dear Mr. Chainnan:

The August 18,1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on liacility for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate

Calculations of Reactor Accident Consequences (CRAC) plant accident.
the off-site consequences in the event of a nuclear The

code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is cor.tinually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to niake risk comparisons
of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sites were
estimated (see NUREG-0715, p.17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is _likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year. .

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,

! ;
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to !
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9 Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inhereit in this type of
calculatioc, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Comission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by -

the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospectivt
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information.,

in this area as well as a sensitivity analysis of the impact of increasing !

the retrospective premium to $20 million per reactor. This type of |
|

\
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. review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as-

definitive, since we are not experts in the financial management of
u tili ties.

.

Sincerely,
4

e

John F. Ahearne
.

Enclosures:
1. NUREG-0715, " Task Force Report

on Interim Operation of Indian Point"
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study
1

cc. Rep. Frank Horton
.
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CHAIRMAN

The Honorable Gary Hart, Chainnan
Subcommittee on Nuclear Regulation
Committee on Environment and Public Works
United States Senate
Washington, D. C. 20510

Dear Mr. Chairman:

The August 18,1980 GA0 aport entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to make risk comparisons
of various reactor sites, reactor designs, and public prote.ctive measures.

In that comparison, off-site risks for six different reactor sites were
estimated (see NUREG-0715, p.17), The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remo*e. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million. .

Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

-
.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,

%
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a prabability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9 Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contamincted property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recomends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more ap| topriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA0 report also recommends that the Comission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through iacreased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

.

.

John F. Ahearne .

Encloiures:;
'

l. NUREG-0715, " Task Force Report
on Interim Opera' tion of Indian Point"

2. NR-AIG-003, " Financial Implications,

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study,

cc: Sen. Alan Simpson

.. - -
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The Honorable Morris K. Udall, Chaiman
Subcommittee on Energy and the Environment
Committee on Interior and Insular Affairs
United States House of Representatives
Washington, D. C. 20515

Dear Mr. Chaiman:

The August 18,1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realisticlimitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporateimprovements.

For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Islandaccident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to make risk comparisons
of various reactor sites, reactor designs, and public protective measuras.

In that comparison, off-site risks for six different reactor sites were
estimated (see NUREG-0715, p.17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in tenthousand per reactor year.

- For lower probability accidents, the numbers are larger.
,

As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (seeNUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9 Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
58 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commentii,g on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commissior,
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional infonnation
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of

_ _ _ - _ _ _ _ _ _ _ _ . _ _. .
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,

.

John F. Ahearne
d

Enclosures:
1. NUREG-0715, " Task Force Report

on Interim Operation of Indian Point"
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study

cc: Rep. Steven Symms

,
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The Honorable Toby Moffett, Chairman
Subccarnittee on Environment, Energy and

Natural Resources
Committee on Government Operations
United States House of Representatives
Washington, D. C. 20515

Dear Mr. Chairman:

The August 18, 1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical -studies to assist Congress in determining a realistic
limitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the !essons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715. " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to make risk comparisons
of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sites were
estimated (seeNUREG-0715,p.17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accicent which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on
measures, design, sites, and uncertainties in the estimates (protectivesee
NUREG-0715,p.39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly the estimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,000 to
800,000 for a probability of 10-9 Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$21.illion for a probability of 10-6 per reactor year, and from
$8 '>illion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated -

property which may be optimistic with respect to costs.

The GA0 report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congrass to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that
this is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications af Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of

__ .
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review should be required for Congress in ascessing the tradeoff betweenthe costs of requiring additional
and the costs of providing power. protection through increased premiumsWe do not present this study as
definitive, since we are not experts in the financial management ofutilities.

*

Sincerely,

.

John F. Ahearne

Enclosures:
1. NUREG-0715. " Task Force Report

on Interim Operation of Indian Point"
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study

cc: Rep. Paul N. McCloskey, Jr.
-
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The Honorable John D. Dingell, Chairman
Subcomittee on Energy and Power
Committee on Interstate and Foreign Commerce
United States House of Representatives
Washington, D. C. 20515

Dear Mr. Chairman:

The August 18,1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on liabil.ity for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to make risk comparisons
of various reactor si.tes, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor sites were
estimated (seeNUREG-0715,p.17). The sites considered ranged from the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715,p.39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Sinilarly the estimates for early illness range from 10 to

for a probability of 10 j0-7 per reactor year and from 6,000 to
10,000 for a probability of 7 X
800,000 ". Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The CAO report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to in rease the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e. , early fataliMas, early
illnesses, latent cancer, and property damage). However, the Commission
be' 4 eves that the statutorily prescribed limits of liability should be
aLJusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

'

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado NR-AIG-003, " Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional infonnation
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of



.

.

The Honorable John D. Dia ell -3-

review should * equired for Congress in assessing the tradeoff between '

the costs of requiring additional
and the costs of providing power. protection through increased premiumsWe do not present this study as
definitive, since we are not experts in the financial management ofutilities.

Sincerely,

.

John F. Ahearne

Enclosures:
1. NUREG-0715, " Task Force Report

on Interim Operation of Indian Point"*
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study

cc: Rep. Clarence J. Brown
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Dear Mr. Staats:
*

The August 18,1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress in determining a realistic
limitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear The
Calculations of Reactor Accident Consequences (CRAC) plant accident.code, from the 1975
Reactor Safety Study (WASH-1400), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent cancers, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), i.hc CPac ende was used to make risk comparisons
of various reactor sites, reactor designs, anc' public protective measures.-

estimated (parison, off-site risks Mr six different reactor sites were
In that com

seeNUREG-0715,p.17). The sites considered ranged from the
Indian-Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calculated probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probabilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a prcbability of 10-6 per reactor year,-
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the estimates for arly fatalities range from none to 5,000. For aprobability of 10 , estimates of early fatalities range from 700 to50,000. Similarly the estimates for early illness range from 10 to10,000 for a probability of 7 X 10-7
800,000 for a probabi per reactor year and from 6,L)0 to

.
none to 200 for a 10-}ity of 10-9 Latent cancer estimates range from

probability and from 200 to 2,000 for a 10-9'

probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probability of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,early illnesses or latent cancers.

Ia addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the'
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recommends that the Commissiz realistically define a
limit of liability'for the Price-Andcrson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Comission believes it may
be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property danage). However, the Commission
believes that the statutorily prescribed limits of liability should beadjusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Commission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached 'a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (ctsy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this area as well as a sensitivity analysis of the impact of increasing
the retrospective premium to $20 million per reactor. This type of
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review should be required for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the costs of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

Sincerely,
,

.

John F. Ahearne

Enclosures:
1. NUREG-0715, " Task Force Report

on Ir,terim Operation of Indian Point"
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Otilities"

3. Financial Impact Study
,
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Dear Mr. McIntyre:

The August 18, 1980 GA0 report entitled " Analysis of the Price-Anderson
Act" (EMD-80-80) recommends that the Nuclear Regulatory Commission
undertake technical studies to assist Congress 5 determining a realistic
limitation on liability for nuclear accidents.

There are probabilistic risk analysis models which can be used to calculate
the off-site consequences in the event of a nuclear plant accident. The
Calculations of Reactor Accident Consequences (CRAC) code, from the 1975
Reactor Safety Study (WASH-14t"), is used by the NRC staff to calculate
reactor accident consequences, including early fatalities, early illnesses,
latent canccrs, and property damage. This code has been improved in
some respects since 1975 and is continually being revised to incorporate
improvements. For example, several computer codes, including CRAC, will
be revised to reflect the lessons learned from the Three Mile Island
accident and to incorporate recent research results. For a recent
study, NUREG-0715, " Task Force Report on Interim Operation of Indian
Point" (copy attached), the CRAC code was used to make risk comparisons
of various reactor sites, reactor designs, and public protective measures.

In that comparison, off-site risks for six different reactor .ites were
estimated (see NUREG-0715, p. 17). The sites considered ranged froin the
Indian Point site, located in the most densely populated area, to the
Diablo Canyon site, which is quite remote. The property damage estimates
indicate that any accident which is serious enough to require evacuation
of members of the general public is likely to cost $10 to $100 million.
Accidents of this type have a calcula+.ed probability of about one in ten
thousand per reactor year.

For lower probability accidents, the numbers are larger. As you know,
these probcbilistic estimates have wide ranges, depending on protective
measures, design, sites, and uncertainties in the estimates (see
NUREG-0715, p. 39). Thus for a probability of 10-6 per reactor year,
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the estimates for early fatalities range from none to 5,000. For a
probability of 10-9, estimates of early fatalities range from 700 to
50,000. Similarly thn >stimates for early illness range from 10 to
10,000 for a probability of 7 X 10-7 per reactor year and from 6,00G to
800,000 for a probability dv 10-9 Latent cancer estimates range from
none to 200 for a 10-6 probability and from 200 to 2,000 for a 10-9
probability. Property damage estimates range from $2 million to
$2 billion for a probability of 10-6 per reactor year, and from
$8 billion to $100 billion for a probatkility of 10-9 (in 1974 dollars).
We have not estimated the monetary costs associated with early fatalities,
early illnesses or latent cancers.

In addition to the substantial uncertainties inherent in this type of
calculation, there is a suspected bias in the model for the property
damage analyses which the staff believes tends to underestimate the
potential costs. The model uses criteria for interdicting the use of
contaminated property and assumptions for cleanup of contaminated
property which may be optimistic with respect to costs.

The GA0 report recommends that the Commission realistically define a
limit of liability for the Price-Anderson Act. As the Acting Executive
Director for Operations stated in his letter to GA0 commenting on the
draft report, since a decision to increase the liability limit must be
made by Congress and not the Commission, the Commission believes it may
be more appropriate for Congress to determine whether to increase the
liability limit based on full consideration of the types of consequences
which may occur following an accident (i.e., early fatalities, early
illnesses, latent cancer, and property damage). However, the Commission
believes that the statutorily prescribed limits of liability should be
adjusted to account for inflation.

The GA0 report also recommends that the Commission reassess the Federal
government indemnity. The Comission believes that there is no objective
source of information available to reassess this indemnity and that this
is an area for the exercise of Congressional judgment.

Finally, in response to the recommendation that the Commission reassess
the financial impact of increasing the present $5 million retrospective
premium, I have attached a copy of a financial impact study completed by
the staff last year which updates earlier information contained in a
1976 report prepared for the Commission by Dr. Ronald Melicher of the
University of Colorado, NR-AIG-003, " Financial Implications of Retrospective
Premium Assessments on Electric Utilities" (copy enclosed). This report
assessed the financial impact of various retrospective premiums on
representative utilities. The staff study provides additional information
in this ar9a as well as a sensitivity analysis of the impact of increasing
the retrogective premium to $20 million per reactor. This type of
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review should be reacired for Congress in assessing the tradeoff between
the costs of requiring additional protection through increased premiums
and the c]sts of providing power. We do not present this study as
definitive, since we are not experts in the financial management of
utilities.

>

Sincerely,
i

J

John F. Ahearne

Enclosures:
1. NUREG-0715. " Task Force Report

on Interim Operation of Indian Point"
2. NR-AIG-003, " Financial Implications

of Retrospective Premium Assessments
on Electric Utilities"

3. Financial Impact Study4

,

4

.

+

__ _ _ _ _ _ _ _ _ _ ____ - -
- r



. _

NUR.EG-0715

i
_ _ - _ . - - _ _ - _ _ - - - _ _ _ _ _. _

. - _ _ _ _ . - _ _ _ _

Task Force Report on
Interim Operation of Indian Point

_ . . _ l _._ _ _ _ _ _ _ ._ i _ .. _ _ __ ~_ EJ _ . _ _ _ . _ _ _ _ _ _ _ . _ .Z:-- - _ . _l 17ZZ: Z1__
~ ~ -

_. ~ . _ . .- 1 Z1_1__
~

-

Manuscript Completed: July 1980
Date Published: Aagust 1980

R. M. Bernero, R. M. Blond, W. C. Pritchard,
M. A. Taylor, G. Eysymontt, G. Sege

Office of Policy Evaluation
U.S. Nuclear Regulatory Commission
Wcshington, D.C. 20555

, ~ . ,

s....h b.

s

1

8ff /3f Ab${$


