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ESTIMATES OF THE COSTS OF DELAYING
OPEPATING LICENSES FOR NUCLEAR PLANTS

Prepared by
Division of Power Supply and Reliability

U.S. Department of Energy
I May 15, 1981

This report is the second in a monthly series of estimates of the
costs.of delay in the issuance of. operating licenses by the Nuclear
Regulatory Commission (NRC) . This month's report takes taccount of
cPanges in the estimated length of delays, as well as correction
o other data, that have occurred .since the April 9 report was sub-
mitted. It provides independently developed Department of Energy
(DOE) estimates of the costs of delay, in addition to revised estimates
based on data supplied by the utilities.

Unlike the April report, this month's report does not include esti-
mates of-the capital carrying costs that are incurred during the
delay. These costs are not considered direct losses incurred as
a result of the delay.

Summarv of Results

The most recently projected dates of issuance of operating licenses
for new units would result _in a loss of 51 months of reactor operation,
based on the utilities' Trojerted dates of completion for 11 units.
(This does not include the six additional months of loss of operation -

. proj ected for .the tindamaged TMI 1 unit. ) Last month's. estimate was .

95 months for these units. The change is due primarily to recently
proposed changes by NRC in its licensing regulations.

|

The estimated cost of these delays, excluding TMI 1, is S1,199 million,
based on data obtained from the utilities in May, or 5955 million,
based on independent DOE estimates. A direct comparison with last
month's report can be made by adding the costs of TMI 1, and by
applying the DOE cost estimates to last month's estimates of the
length-of delay, as follows:

May 1981 May 1991 April 1981
Estimate Estimate Estimate( Excluding (Including (In:1uding
TM:- 1) TM:-U TM:- D chance

,

>

Units Delayed 11 12 13 -1
'

Months of Operation
Lost 51 57 102 -45

Total Cost of Delays
($ml Based on

.

Utility Data 1,199 1,301 2,304 -1003
--

,_

DCI inalyses 955 1,039 1,723 - 684
--

8106110 N
_

3



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

,

.

, , .' -
..

w
,,

< 4 .-,
,

.

'
.

2 -

.
-

;

1

Theflarge decrease in estimated cost-since last me.hth.is primarily |-

. attributable to the proposed changes in licensing regulations, which, )
if 'imolemented, would save S 624 million .(based on utility data). or

l

.S450'.million (based on DOE analysis). The remaining portion of the
decrease is due,to (1) ' slippage of construction schedules, (2) o nd s-
sion of costs-incurred in April.1981 (since past costs are not
included), a.nd ( 3) revisions by utilities of data submitted for the
April report'. -

-

,

| Length of Delay .

+ .The length of the delay--the number of lost months of reactor.
' operation--is estimated in Table ,1. For units still under construc-

tion, the. delay.is the interval between the utilities' projected
'datejof completion (column 4) and the NRC's projected date of issuance
. of operating license (column 3) . For units . already completed, the
delay -is; based on the period f rom (but not including) April 1981
through the -proj ected month of issuance of an operating license.

4 s

For comparison,-last month's estimates of the licenTsing' dates are
shown in. column 2. The net change of 44 months (excluding 1TMI 1)
in theJestimated total length of the delays (column 5) is primarily
due to the asstmption that changes to its Rules of Practice that the
NRC is now considering will be implemented and will result in a
savings of two months for each of nine reactors. Revisions in the
schedule for Atomic Safety Licensing Board ( ASLB) actions for McGuire 1,

j . Fusquehanna 1, Su. amer 1, ~ ariE'C6'm~ahche Peak -l' were aisc assumed to
' save an additional 11 months. These changes are discussed in NRC's

April 30,1981r . report to the House Subcommittee on Energy and Water
Development. Susquehanna 2 is not included in this report because a
licensing delay is no longer projected. An additional delay of 6
months is projected for the undamaged TMI 1 unit.,

Direct Costs of the Delay -

The cost of a delay in issuing an operating license af ter a plant
is physically complete is equal to:

L o .The total costs the entire utility system (or
systems, if the unit is jointly owned) would,

incur to satisfy its customers' energy require-'

,

ment,' based on the . layed licensing schedule,
minus'

o The total costs of~ satisfying the same energy
requirement if the license had been issued when
the plant was complete.

This cost differential is affected only by cost elements thac change
as a result of the delay--for example', fuel, purchased power, main- .

,

. t enanc e , and other''special expenses. It is not af f ected by anticipated

monthly capits1 carrying charges or by any other costs that would be
incurred with or without the delay.

L__
'
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The estimated direct cos'ts of delay are summarize'd in
Table 2, based on two independent sources:

o One set of estimates (columns 1 through 4) was
based en revised data obtained frca the owners
of the units following an effort by DOE and
utility staff to resolve any misunderstandings
or inconsistencies that may have been associt ed
with the preliminary data used in the April report;

*

and

o A second set of estimates (columns 5 through 8) was
developed independently by DOE staff based on avail-
able data on generating resources, pooling arrangements,
load projections, capacity factors, and fuel prices.
The key assumptions used in this analysis are summarized
in Table 3.

E__n sets of estimates used the same length-of-delay information
(from Table 1, column 5) . |

Reolacement cower is the dominant contributer to the cost of-

licensing delays.' The two most important factors affecting replace-
ment power cost are:

o The amount of energy that must be replaced--the
number of lost kilowatt-hours of reactor output
esultin: from the delav.--and.

|

T,e mix c: :uels usec..to generate the replacement, , ,
. . _ _ . ..

no

|
power (oil, gas, coal, nuclear, etc.)

'

|

Amcunt of 1 cst energy: The utilities assumed a capacity factor!

corresponding to a " mature" nuclear unit--one that has operated for
several years. Capacity f actors are normally somewhat lower for
" immature" units, so the number of kilowatt-hours actually lost
during the delay is likely to be less than the n;mber estimated
by the utilities. DOE agrees that a "ma tur e" capacity factor is
appropriate for estimating the total kilowatt-hour loss, but has
chosen, based upon recent past performance (Reference 1), a numerical
value (60 percent) that is more conse'rvative than most utilities used.

Fuel Mix: The utilities used a variety cf methods to estimate
the mix of fuels used to generate replacement power. DOE used uhe
same general approach for all units, but added varicus judgmental
assumptions based on knowledge of certain system-specific operating
conditions. (For example,. units that would operate as part of an
integrated power pool were analyzed on the basis of the entire pool,
rather than on the basis of the individual utility. )

DOI used the following analytic approach for estimating the
mix of fuels: ,

.
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Estimate the amount of electric energy tha.t must be'o
I produced, using recent load projections ~(Reference 2);
f

Identify the generating resources available to produceo
this energy, not including the delayed nuclear unit

t

I (Reference 3);
,

o Remove from consideration (as contributors of replace-
ment power) those resources whose level of operation
would be unlikely to change as a result of adding the
nuclear units. (These are generally the units with the
lowest operating costs or with limitations on their
operating hours.or fuel availability); .

o Estimate, based on recent history (Reference 4)., the
amount of energy contributed by each of the remaining
classes of units (which ' generally include coal, oil,
and possibly gas-fired units);

o Estimate the reduction in operation of each class of
unit if the nuclear unit is added, taking account of

(a) Preferential reduction of units with j
highest fuel costs; |

(b) Predominance of units of each fuel type; |

(c) Physical operating considerations; and

(d) oth~er" system-specific factors.

...o._ Cal.culate.the. total costs saved by this reduction in
operation, using the fuel costs and heat rates in
Table 3;

o Subtract the fuel costs for the nuclear unit, assumed
to be 0.5 cents per kilowatt-hour; and -

o Assume the operating and maintenance (0&M) costs per
kilowatt-hour are the same for the nuclear unit and
the alternate sources.

An important feature of DOI's approach is that it does not
assume that the units with the highest fuel costs (i.e., the

oil-fired units) would be t.' only units to have their operation
reduced when a new nuclear unit is placed in service. Although
a utility would prefer to reduce the use of high-cost units,
there are many operating: considerations that require such units
to be used. Experience has shown that the introduction of a new
baseload unit'causes a change in the operating levels of many ,

other units on the system, including units with relatively Low '

operating costs. DOI, in allocating the reduced operation among
different classes of generaters, use'd judgmental approximations
which, although no't exact, were generally consistent with this
experience.

!
_ _ _ - _ -
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DOE's assumptions' generally resulted in lower estimates
for the monthly cost of replacement power (Table 2, column 5)
than.those provided by the utilities (column 1). In addition,
a few utilities claimed special additional costs associated
with the delay (included in column 1). Do.T 'id not attempt to
estimate such costs.
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DATA OH ltUC1. EAR IFHITS Willt OPERATlHC LICENSE DELAYS-
.

m

*
. ~

l.a s t t$mth's
,

Fa n lec t cal Da t e o f Current' Froject ed1

Inauance of Dat e of Issuance Complet ion Dates Months of Replacement Power

Capac it y Operating 1.tcense of Operating Frojected by Delay
_ 3) - (4) Fuel Source(ON) (April 81) Licend (May 81) h pany (May 81)

Unit
~ (1) (2) ( 3) (4) (5) 16) D)

t
~

Ces Sell-generated
10fB2 12/81- 10

Consnche Peak 1 1,150 2/8)
I

Disble Canyon 1 1,084 2/82N 1/8 1/81 9 011 Self-generated

Diable Canyon 2 1,106 3/8 1/82 10/81 3 nel Self-generated

3/6 Coal Self-generated
McCutre 1 1.180 12/81 7/$1 1/81

Salen 2 1,115 4/81 5/81 4/80 1 Oil-coal rutchened
'

.

San Oncite 2 1,100 4/82 2/82 6/81 8 011 Self-generated

Shorthan 1 854 10/82 8/82 f 5/82 '3 011 Self-generated
'

f Summer 1 900 6/82 1/82 j 8/81 5 Coal. Oil Self-senerated~

Sugquehanna 1 1,050 11/82 6/82 4/82 2 Oil-Coal - Self-generated

Waterford 3 1,165 1/83 11/82 10/82 1 011- runchased/
Self, generated:

J

4 Zimmer 1 810 7/82 5/82 -11/81 6 Coal-Oll Self-generatedf

1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
51

Tot al (new unit a) . . . . . . . . . . . .
;

N 10/81N 6 - oil-Coal' Furchased
TMI 1 776 10/61

!
l
I Sources: litility Companies

Hurlent Regulatory Comminolon- 4 -
.

.

. .

,

.

t
4 . .

. . .

; If
Cover e ali unit s for which const ruct ion te espected to be completed at lenet one month bef ore operating license is tenued.

I }/ According to company nourcen, the NRC projected dates do not reflect empedit ing procedures avalleble to the Comentanton.
,

1/ 1HI I has reretved an operating license and has been in operation. However, the unit was taken out of service f or aNHC and theallowed to return to scavice following the nt! 2 accident.'

rout ine ref ueling dur ing Febr ums y 1979, and was not
company project the unit will return to service in Octohec 19R1.,

4/ Delay would r educe ut ilit y's coal-f irel emporta which unuld replace power in the P.lH pool der twed from all and less ef f le tent coal plant e.
5/ S inc e last month's report, the construction of this unit has been delayed by ten months (6/81 to 4/82).,

_6./
Delays f or these completed unite pr for to 4/81 ar e not included.

.
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. EstlHATED COSTS OF CTERATittG l.lCENSE Df'.l.4VS FOR MICI.rAR DhlTS ~ - -

j 1 stim.ited Ditect Cost r I.ased can Cgoo eany Data .
'

Estimated' Direct Costa Based on Indepenlent DDE Asialys t e
, ,,

_

} -. lien t t, ReptarementM Caractty Iteplacement - Total Replacenesit , C pactty Replacement Tot a L .0/ _

I

rowes Coats Factor fuwet_ Cast.s feat _ Psmaet Ltstm Factor . Fever Conta - Ca n t_:

--c/buh$ _ stet.- _ stei/Hont h. _perc,,g_ __cfgug__ __3,,,_-Stat /tlant h- -rcreent-
j (1) (2) (3) |- : (4) (5) -(6)

- (7) p)
- ,

- .
4

Cumanche reak 1 18.5 70 3.2 '185- 14.5 1# 60' 2.9 145
"

4 .,

4/ t.
Elsble Canyon 1 31.3 - 65 6.2 282' 30.1 60 6.4 271

41
pithlo Canyou 2 31.3~ f= 5 6.0 94 30.7 60 6.4 97

I "
9.4 f

* *

60 1.4
'

28 5.5 60 1.1 - 17
-ikcistre 1g

w.
;-

? Sale = 2 23.0 na 4.1 23 14.3 60 3.5 14 '

! .

38.7N f= 5 7.0 310 29.6 60 6.1 237
f San Onofre 2

Shar eham I 30.0 60 8.1 90 20.8 60 5.6 67*

Summer 1 11.5 65 2.7 5 58 8.5' 60 2.2 43I
'

i

susquehanna 1 25.01I 70 4.7 So 13.5 60 3.5 27*

oo
i waterford 3 27.4 75 4.4 27 19. 3'' 60 3.8 19

i
Zimmer 1 8. f. 52 b 2.8 31 4.6 60 1.3 2R

955!!99 ..........................Total (new unite) . ... .. . . . . . . . . . . . . . . . ....
9

litt i 17.0 70 4.2 102 14.0 70 3.5 84

10191301 ..........................Total (including lill 5)' . . . . . . . . . . . . . . . ..... .
,

, .
.

$
*

g

i .
,

.
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*

,

, . i.

j If Cast af v erlarce ceit puwer snimes f uel and operating coats of nasclear tent ts. ..

j 2/ Itre.las carnt p..wc r coatn .I l v l .ir.1 f.v b ilenwat t-hour s replaced. (Coluees I 8 Colesen 2 & Unit .:apacity 4 720 hours / month).
! If ti. r ive.1 4.y ei.il t ipl y t ter. mont hl y r eplarvernt imwer conte (ren 1) 1.y the total months of delay (Table 1. column 5).

4f e ..s t of fuct for 1988 estiasted key uttllty.
,

if leic leales fiec t-ca r r y inr, c hn e r.es.
f./ Inclules other ahnnemel costs of $2.5 million.
'7 / Inc lueles ot her abnormal cost s of $2.7 milllinn.

j 5/ rant af replacrocut power :=Inu, nuclear fuct costa of 6 mills /buli.
*

9/ thost af Jelay arriers in 1987; t he clos e, furt cost o are liancel on 198} cst imat es.'

| _In/ lie _r t .ec.I h y e l t i pl y i nr. mon t hl y replaccarnt power costs (calimn 5) hy total montlia of delay (Table 1. column 5) ,
Ilse comp eny apg rar a t o h.sv e u ne.1 a capac it y f ac tor r epr esentat twe ni teiltlat operat In t per t os ananc e.ll/ i s

i
+ , . - of i . t t A t .. .
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KEY ASSIIMPTIONS IN DOE ESTIMATES OF COST OF NUI.CEAR Pl. ANT del AYS . - -

.

!Replacemen - ReplacementI/ Ilent Rate of
'

,

Unit Fuel Mix : Fuel Price Replacement Fuci'

-$/HMBTUs- -BTil/kWh-'

.

4

Comanche Peak Gas (100%) Cas 3.19. 10,911
,

- t

.

Diablo Canyon 1 011 (100%)' 011 6.50 10,678

011 6.50 10,678Diablo Canyon 2 011 (100%) -

,

1 .

McGuire 1 Coal (89.5%) i Coal 1.89 Coal 9,488
,

Nucicar (10.5%).
!

.
1 i

Salem 2 Coal (50%) Coal 1.67- Coal 10,083.

011 (50%) 011 5.84 011 11,240

San onofre 2 011 (100%) 011 6.71 10,035
,

Shoreham 1 011 (100%) 011 5.94 10,389
.

Summer 1 Coal (81%). Coal 1.71 Coal 10,001

011 (19%) 011 7.26- Oil 9,944'

. .

^

Susquehanna 1 Coal (50%) Coal 1.67 Coal 10,083
'

-

i 0 11 (50%) 011 5.84 O L1 11,240 -

.

Waterf oril 3 011 (100%) 011 3.91 11,223 '4

- .

'-
Zimmer 1 Coal (100%) - Coal 1.79 10,567

| Till 1 Coal (50%) Coal 1.67 Coal 10,083

i 011 (50%) 011 5.84 _ott 11,240

If Source: ti.S. Department of Energy, Cuergy Informat inn Aihainistration, FPC Form 423.

i
'

. - - -
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REFEPINCES
.

1. 'The 60% capacity factor assumption was derived from an
internal analysis of nuclear plants.which were granted
operating licenses during the period'1976 through 1979,

2. Load projections were obtained from the U.S . Department
of Energy Form IRA-411 and utility submissions to state
utility commissions. -

3.. Generating capacity data were ob'ained from the U.S.
Department of Energy Form ERA-411.

.

4.- Power generation data were obtained from 'le U.S. Depart-
ment of Energy FPC Form 4.

5. The nuclear fuel price was obtained from the U.S. Depart-
1

ment of' Energy 's _ Annual Report to Concress 1980.
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