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1.0 INTRODUCTION

Under the provisions of the Nuclear Waste Policy Act of 1982 (NWPA), the
Department of Energy (DQE) is responsible for the management and ultimate per-
manent disposal of the civilian radioactive waste generated as a result of
commercial nuclear power plant operations in the U.S. The 0ffice of Civilian
Radioactive Waste Management {OCRWM) has been established within DOE to plan

for and carry out this responsibility.

The greatest portion of the radiocactive waste covered under this govern-
ment responsibility will be spent nuclear fuel discharged from commercial
nuclear power plants. Because most of the spent fuel that will ultimately
require disposal has not yet been generated, planning for the management and
disposal of this spent fuel must be based primarily on projections of future
spent fuel discharges from these plants.

The DOE Energy Information Administration {(EIA} annually publishes projec-
tions of nuclear energy generation on an overall, industry composite basis.{l)
These EIA energy projections provide several scenarios representing different .
assumptions about the future growth of nuclear energy capacity in the U.S.
Multiple scenarios allow analysis of the sensitivity of results and decisions

to varying assumptions.

The EIA nuclear energy projections provide the basis for planning by
OCRWM. However, the projecticns do not contain the specific reactor-by-reactor
information that is needed to perform detailed analyses of, for example, waste
system Jogistics, requirements for interim storage of spent fuel, or antici-
pated variations in the physical characteristics of the spent fuel to be
received for disposal. Therefore, to provide a more detailed basis for such
analyses, this study was performed to develop detailed reactor-specific spent
fuel discharge projections corresponding to the EIA nuclear energy growth
projections,

The basic source of data used to develop the reactor-specific information
was the Spent Fuel Data Base (SFDB) maintained by Pacific Northwest Laboratory
{PNL) for the DOE Commercial Spent Fuel Management (CSFM) Program. This data
base, which is updated annually, is based on information supplied directly by
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the nuclear utiiities. The SFDB consists of detailed historical and projected
data on reactor operation, spent fuel discharges and shipments, and spent fue)
storage and handling capabilities.

The CSFM Program uses this SFDB for a number of planning purposes, includ-
ing the preparation of annual projections of future requirements for additional

spent fuel storage capacity.(Z)

The data base also provides the basic informa-
tion on spent fuel for inclusion in the DOE Integrated Data Base {IDB) main-

tained by QOak Ridge MNational Laboratory.(3)

Two of the EIA nuclear growth scenarios were chosen as bases for devel-
oping the reactor-specific spent fuel discharge projections: the {iiddle Case
and the No New Orders Case. The Middle Case has been previously selected by
the OCRWM as the base case for waste management planning purposes. The No New
Orders Case was included to provide an additional data set which could be used
to analyze the sensitivity of analytical results and management decisions to
possible growth reductions in the United States nuclear industry.

The No New Orders Case includes only nuclear power plants that are cur-
rently operating and a subset of the plants currently under construction. EIA
assumes that some of the plants currently under construction will not be com-
pleted, and that others will be delayed beyond official utility startup esti-
mates. The Middle Case includes additional generic power plants not currently
on order but scheduled to start operation in 2001. These plants will provide
sufficient power generation capacity to correspond to the overall nuclear
energy production rates in the EIA projections. In addition, for plants now
under construction, startup dates are earlier and the assumed number of can-
celed plants is Tower than for the No Mew Orders Case,

The detailed information in the CSFM Program's SFDB could not be used
directly to provide reactor-specifi¢c information corresponding to the EIA
nuclear growth projections. This is because EIA and the individual utilities
make different assumptions about the future online availabilities (i.e., capac-
ity factors) of the individual power plants and the projected startup dates for
plants under construction, Therefore, adjustments in the data were required to
properly match the reactor capacity factors and startup dates to the EIA
assumptions.

1.2
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For the Middle Case, a further requirement was the specification of
generic power plants to be added to the existing reactor popuiation starting in
2001 to meet the overali installed capacity assumptions implicit in the EIA
projections. Reactor types consistent with currently existing power plants
were chosen to represent these generic power plants. This permitted detailed
information for the generic power plants to be obtained from the SFDB in the
same manner as for the currently existing or planned reactors.
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2.0 SUMMARY

The original spent fuel utility data base (SFDB) has been adjusted to pro-
duce agreement with the EIA nuclear energy generation forecast for the Middle
Case.(l} An adjusted data base conforming to the EIA No New Orders Case was
also produced to provide for less optimistic forecasts of future nuciear
capacity growth than the EIA Middle Case.

The procedure developed allows the detail of the utility data base to
remain intact, while the overall nuclear generation is changed to match any
uniform nuclear generation forecast. This procedure adjusts the weight of the
reactor discharges as reported on the SFDB and makes a minimal {less than 10%)
change in the original discharge exposures in order to preserve discharges of

an integral number of fuel assemblies.

The procedure used in developing the reactor-specific spent fuel discharge
projections, as well as the resulting data bases themselves, are described in
detail in this report. Discussions of the procedure cover the following
topics:

® a description of the data base:

e data base adjustment procedures;

® addition of generic power reactors; and
® accuracy of the data base adjustments.

Adjustment of the utility data base to match the No New Orders Case and
the Middle Case has reduced the spent fuel discharge and storage requirements
projections compared to the original SFDB. This reduction is due to the Tower
estimates of plant capacity factors and to the more delayed estimates of plant
availability dates in the EIA forecasts relative to the original utility data.

Reactor-specific discharge and storage requirements for the Middle Case
are presented in Appendix A. Annual and cumulative discharge projections are
provided. Annual and cumulative requirements for additional storage are shown
for the maximum at-reactor (AR) storage assumption, and for the maximum AR with
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transshipment assumption. These compare directly =6 the storage reguirements
from the utility-supplied data, as reported in the Spent Fuel Storage
Requirements Report.(Z)

The reactor-specific spent fuel discharge projections contained in this
report cover the period from 1984 through 2020. This covers a total cumulative
spent fuel inventory of nearly 125,000 MTIHM (metr‘c tons initial heavy metal}
for the Middle Case and just over 90,000 MTIHM for the MNo New Orders Case.
However, the methodology used can alsoc be extended to provide consistent pro- a
jections covering longer periods of time (e.g., projections up to a total of
140,000 MTIHM of spent fuel would cover the nominal capacity of the first two
civilian nuclear waste repositories), or to provide detailed projections cor-
responding with other EIA growth scenarics (i.e., the High Case or the Low
Case)}.

The results presented in this report for the Middle Case include:
® the disaggregated spent fuel discharge projections; and

o disaggregated projections of reguirements for additional spent fuel
storage capacity prior to 1998.

Descriptions of the methodology and the results are included in the next
section of this report. Details supporting the discussions in the main body of
the report, including descriptions of the capacity and fuel discharge projec-
tions, are included in the Appendix A.

»

2.2



3.0 DISCUSSION OF RESULTS

The SFDB is a compendium of information on U.S. commercial power reactor
spent fuel and other reactor-specific information. It is based on data pro-
vided by the utility owners and represents their estimate of the amounts and
characteristics of the spent fuel discharges. Electrical energy generation may
be derived from the spent fuel gquantities and spent fuel exposure contained in
the data base.

3.1 DATA BASE DESCRIPTION

The SFDB contains a file for each reactor. The first portion of the file
consists of time-independent information such as the location, various power
ratings, dates of start-up and final shutdown, and detailed information on fuel
stored in the reactor's pool{s). The second portion consists of the historical
record of fuel discharges by batch or sub-batch with discharge exposure range,
number of assemblies, and the uranium mass for each batch. This, and succeed-
ing portions, are organized by operating cycle (i.e., by the period between
successive discharges}. The third portion of the SFDB contains projected dis-
charge information for 1984 and beyond.

The electrical energy generation implicit in the spent fuel data base is
entirely independent of the nuclear energy generation forecasts made by EIA.
This report describes how the SFDB was adjusted to be consistent with these
nuclear energy generation forecasts. The technical steps involved in adjusting
the data base to conform to the EIA projections are described in this section.
The principal requirement of the adjustment was to retain as much of the
detailed utility estimates of exposure, plant capacity factor, and discharge
schedules as possible, while matching the EIA electrical energy generation
forecast.

3.2 DATA BASE ADJUSTMENT PROCEDURE

The steps taken in the adjustment procedure are shown in Figure 1. Pro-
cessing steps are shown in rectangular blocks which are assigned a number in
the upper left hand corner of the block. Data bases are shown as slanted
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FIGURE 1. Spent Fuel Data Base Adjustment Process

blocks. The adjustment process required the construction of four major pro-

cessors. Each of these processors is described in the sections that follow.

The adjustment process is concerned entirely with the time beyond 1983, since
historical information is left unchanged by the adjustment process.

3.2.1 Step 1 - Shift Utility Data Base Start-up and Shutdown Dates “

Reactors starting up from 1984 to 2020 according to the EIA schedule were
checked against the utility-supplied start-up dates on the SFDB. 1If the dates
were different, the start-up date on the SFDB was shifted to a date six months
prior to the EIA date of first commercial power generation. Thus the new date

used was the date of first electrical generation, which by EIA convention is
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six months prior to the date of first commercial power generation. The

start-up date for each reactor is shown in Appendix A, Table A.l.

The SFDB discharge dates prior to the EIA start-up date were, of course,
eliminated. However the discharged batches from the eliminated dates were
moved to the nearest SFDB date after the new start-up date. In cases where
that date was "too close" to the start-up date, that date was eliminated and
the next discharge date was chosen to receive the discharge batch collection.
The criteria used to judge whether the first adjusted discharge date was "too
close"” was the utility estimate of the plant capacity factor. If the capacity
factor nased on the adjusted discharge date greater than 0.90, the next avail-
able utility-supplied date was selected. Operaticn from start-up to the new
first discharge date was assumed to be at the utility-supplied capacity factor.
In cases where the cycle length was longer than the utility-supplied cycle, the
energy generation estimated by this procedure is greater than the utility-
projected energy generation. Additional fuel is added to the original dis-
charge estimate to reflect this added energy generation. This procedure Teaves
the majority of the utility discharge dates unchanged and preserves the utility
estimate of the first cycle capacity factor. |

The shutdown dates were adjusted to agree with the EIA data. 1In accor-
dance with EIA ground rules, the full core was assumed to be discharged in the
year following the last energy generation. Next the generic reactors were
added, if required and as described in Section 3.3 to match installed nuclear
generation capacity. The installed capacity match was accomplished at the end
of Step 1,

3.2.2 Step 2 - Calculation of Electrical Energy Generation from the SFDB

The cycie-energy generation from the SFDB was calculated by adding the
product of discharge exposure and mass of the discharged batch for each batch
discharged from the cycle. For reactors at equilibrium, the energy generated by
the discharged fuel during its residence in the core is equal to the energy
generated by the entire core during the cycle of discharge. To illustrate for a
three batch core fuel management plan at equilibrium, each in-core fuel batch
generates a fixed fraction of core power during equilibrium operation: F1, F2,
F3. If B is the energy generation during each equilibrium cycle, the energy
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generated by the batch scheduled for discharge, ED, would be the sum of the
energy generated by the discharge batch during each of the three cycles of

residence:

ED = E x F1 + E x F2 + £ x F3.
n
By factoring out E, the equation is expressed as follows:

[}

ED = E x (F1 + F2 + F3).

Since the sum of F1 + F2 + F3 is 1.0 by definition, the discharge energy
equals the energy generated during each equilibriun cycle:

ED = E.

This would be true for any core equilibrium replacement fraction. For reactors
undergeing initial startup, the ratio of first cycle energy generation to
first-discharge batch-energy generation will not be unity, but will approximate
the reciprocal of the core fraction discharged if power sharing by in-core
batches is proportional to batch size. Thus for one third core replacement,
the ratio of first-cycle energy to the energy generated by the fuel in the
first discharge would approximate 3. The second discharge ratio would approxi-
mate half of this, or 1.5, The third discharge ratio would approximate 1, and
would remain 1 for all subsequent discharges.

In actual practice power sharing between in-ccre fuel batches is not
exactly equitable, and fuel management plans do not specify that the same frac-
tion of the core will be replaced for every refueling outage. However, when
large numbers of reactors are involved, and when over-all energy generation
over several years during which only a small fraction of the total energy
generation is from plants not at equilibrium is of primary interest, average
non-equilibrium ratios of cycle energy to batch energy may be approximated with 5
sufficient accuracy. Detailed fuel management plans for several reactors were
analyzed to obtain a more realistic ratio of cycle to batch energy. The ratios
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of cycle energy to batch energy were calculated and the results are summarized

in the following table of factors:

TABLE 1. Cycle to Batch Energy Ratio by Cycle

First Second Third Fourth Equilibrium
PWR 2.857 1.266 1.095 1.073 1.000
BWR 3.663 1.404 1.111 1.058 1.000

The energy of a given cycle is calculated by adding the product of exposure
and mass discharged over all batches from the ¢ycle and then multiplying that
result by the appropriate factor from the preceding table.

3.2.3 Step 3 - Determination of EIA and SFDB Annual Energy Adjustment Ratio

The shifted SFDB energy is calculated for each plant in each cycle. The
cycle energies are then allocated to each year according to the number of
months in the year for that cycle. The annual energy generation projected by
EIA is then compared to the annual sum of energy generation from the shifted
SFDB. An annual correction factor equal to the EIA energy generation divided
by the SFDB energy is then calculated. The target annual energies are then
used in the final adjustment process.

3.2.4 Step 4 - Adjustment of Utility Discharges to Match EIA Enerqgy
Projections

The projected SFDB discharge amounts are modified to be consistent with
the target energies. The adjustment assumptions are that no discharge batches
of less than eleven assemblies are adjusted, and that a slight adjustment to
the utility-supplied exposure is made to preserve an integral number of dis-
charge assemblies in the batches of eleven or more assemblies. Adjusting only
batches greater than ten assemblies assures that no exposure will be adjusted
by more than ten percent in order to preserve an integral number of assemblies.
The larger batch exposures are adjusted a Tittle more than originally called
for in order to compensate for the unadjusted fuel batches having ten or less
assembl-es. The original adjustment ratio determined in Step 3 is preserved by
this process.
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3.3 GENERIC REACTOR ADDITIONS

The SFDB contains information only on those reactors which were operating,
or were in the planning stage by some U.S. utility in 1984. In order to meet
EIA energy generation forecast after 1984 for the Middle Case, it is necessary
to include generic reactors in the shifted data base at stage one in Figure 1. .
Two actual reactors were selected to represent the generic PWR and BWR. Both
were nominal 1100 MWe plants and both were on an 18 month refueling schedule.

The PWR design exposure was 35455 MWD/MTIHM, and the BWR burnup was 30400 MWD/ A

MTIMM. Relevant details for the two generic plant types are shown in Table 2.

Increases in capacity do not in general represent the addition of an inte-
gral number of plants, each with a fixed plant capacity. Fractional additions
to capacity were represented by delayed start-up of one of the plants of each
plant type which were otherwise started up in January each year, to maintain
the correct cumulative capacity. Thus if the accumulated new capacity was
equivalent to 15.65 generic plants by a given year, one of the plants would be
started up in the fourth month of that year: (1.0 - 0.65} x 12.0 = 4,2, The
start-up of integral additions to capacity was in accordance with the EIA con-
vention of commercial operation additions in July af each year, with a six
menth interval between first electrical generation and commercial operation.,

It is important for logistics modeling to maintain reasornable geographic
accuracy for the projected spent fuel discharges. This requires that the
generic reactors be added with regional diversity. Assumption of a single site
in each geographic region which would contain all generic reactors allocated to

TABLE 2. Generic Reactor Characteristics

PWR BWR
Rated Power Level 1100 Mie 1100 Me '
Thermal Efficiency 33.0% 33.0%
Fuel Cycle Length 18 Months 18 Months
£quilibrium Enrichment 3.5 wt% 3.0 wt% b
Discharge Exposure 35,355 MWD/MTIHM 30,400 MYWD/MTIHM
Discharge Months April, October February, August
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the reqion provides the necessary diversity for logistics modeis if regional
sites near the geographic centroid of existing reactors are chosen. For this
study, one such site was selected for each federal region. A map of the
federal regfons is shown in Appendix B. The site selected in each reqgion is
shown in Table 3 by existing reactor name. [t is not expected that these sites
will actually ever contain all or even any of the generic reactors located in
the rejion. The sites were sefected only because they are close to the center

of existing reactors in each region.

The number of reactors added to each region was determined by apportioning
the plants according to the projected electricity generation in 1995 from
nuclear power plants in the region. It is assumed that a similar proportion
of the nuclear generated electricity will be generated in the future as was
generated in 1995. Table 4 shows the projected electricity generation in 1985
for each region and each region's percent of the total generation. Appendix
Table A,2 shows the actual federal region placement and date of commercial
operaticn for each generic reactor,

TABLE 3. Regional Sites for Generic Reactors

Federal Region Generic Reactor Site
I New England - Millstone
IT New York/New Jersey - Indian Point
I11 Middle Atlantic - Peach Bottom
Iy South Atlantic - Bellefonte
¥ Midwest - Cook
Vi Southwest - Commanche Peak
VI Central - Cooper
VIII North Central -No Site (<l/Reactor)
IX Hest - San Onofre
X Horthwest - WNP-2
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TABLE 4. 1995 Projected Energy Generation by Federal Region

Energy Percent
Federal Region Generation (TWh) of Total
1 42.6 6.6
I1 52.2 8.1 '
ITI 74.9 11.6
Iv 187.5 29.2
y 134.7 20.9 %
VI 47.0 7.3
YII 22.5 3.5
VIII 0.9 0.1
IX 52.3 8.1
X 28.2 4.4

3.4 ADJUSTED DATA BASE ACCURACY

The adjustment procedure is not a numerically exact process. Approxima-
tions were required during the assignment of annual energies to operating cycle
energies. A linear weighting scheme was used to assign the annual energy to an
operating cycle in proportion to the number of months of that year that are in
the cycle.

Using the following array and index definitions, the adjustment procedure
approximation can be expressed in general terms:

I = cycle index, J = year index, R = reactor index

M(I,J,R) = months in cycle I, year J, reactor R

ED(I,R) = shifted data base energy for cycle I, reactor R

EA(J) = annual target energy generation, year J.

The annual shifted data base energy for reactor R is calculated using the

equation: f

JED(J,R) = ¥ M{I,J,R)/12 x ED(I,R).
I LY
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The annual energies are then summed over reactors:
SED(J) = ) JED(J,R}.
R

A ratio of annual target energies is calculated:
RATIO{J) = EA{J)/SED(J).

An effective ratio is calculated for each reactor cycle using CL{I,R}, the
cycle length in months for cycle I, reactor R:

ERATIO(I,R) = § [(M(1,J,R)/CL(I,R)) x RATIO{J)].
J
The effective ratio is used to produce an adjusted data base energy for

cycle I, reactor R and the discharged amounts are changed by the same ratio:
ADJED(I,R)} = ERATIO(I,R) x ED{I,R).

This process produces an adjusted data base. To test the accuracy of the
adjusted data base, the adjusted cycle energies were reallocated to years,
added up over all the reactors operating in a given year and compared with the
target energy, EA(J), in test year, J. In other words, the following
hypothetical equality was tested for each year, J:

?
I YADJED(J,R} = EA(J), where
R

YADJED(J,R) = ) M{I,d,R}/12 x ADJED(I,R}.
I

To determine the mathematical conditions under which this is a valid equation
YADJED{J,R) can be analyzed by substituting the array definitions into the
preceding equation which defines YADJED(J,R):
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) YADJED(J,R) =

R
VY M(1,3,R)/12 x ED(I,R) x § M{I,J,R}/CL(I,R} x EA(J)
R 1 : J
Y7 M{(1,d)/12 x ED{I,R)
R 1

The double summation over R and 1 in the numerator is identical to the double
sum in the denominator. When the expression } M{I,J,R)/CL(I,R} x EA{J} reduces
to EA{J}, the adjustment is exact. J

The array CL{I,R) is the cycle length in months. If M(I,J,R) is summed
over J years for a given reactor cycle, it must equal the cycle length:

CL(I,R} =} M(I,J,R).
J

The sum c¢an be reduced to unity for each value of I and R only if all of the
annual target energies in the sum EA(J) are equal and can be factored out of
the sum. When this assumption is made the fraction reduces to EA(J) and the
adjustment method s exact. Thus, the adjusted SFDB annual energy will equal
the target EIA energy exactly only if those energies are equal for a period of
time before and after the test year. Forecasts whe~ein the annual energy gen-
eration changes in abrupt steps will be less accurately adjusted. It is there-
fore a mandatory step in the adjustment process to calculate the accuracy of
the adjustment for each adjusted data base.

The data base adjustment process allows a complete check on the accuracy
of the approximation. When the final adjusted data base is produced, the annual
adjusted energies can be calculated and summed over all reactors by performing
Step 2. The resulting annual sum can be compared to the target annual energies
by performing Step 3. The resulting annual energy adjustment ratios are gen-
erally very close to unity. Thus, the adjustment process converges to within a
few percent after a single iteration.

The adjustment process approximation can be explained by a numerical
example. 1If an eighteen month cycle were made up of three months of the first
year, twelve months of the next year and three months of the third year, the
cycle energy would be:

3.10



ECYCLE = 3/12 x E1 + 12/12 x E2 + 3/12 x E3,

where E1, E2, and E3 are the annual energies of the first, second and third
years respectively. If the annual energies are the target EIA energies, then
ECYCLE would be the cycle energy generation on the data base that would exactly
match the target energies. MNow if ESFDB is the unadjusted cycle energy, the
adjustment ratio would be ECYCLE/ESFDB. After the adjustment is made, ESFDB is
replaced by ECYCLE, and all discharges are adjusted by the adjustment factor
ECYCLE/ESFDB. The allocation of cycle energy to years would be EADJ1 = 3/18 x
ECYCLE for the first year. The original allocation is 3/12 x El. If the
adjustment were exact, then the ratio of adjusted first year allocaticn, EADJI,
to 3/12 x E1 should equa? unity. The ratic is:

3/18 x (3/12 x E1 + 12/12 x E2 + 3/12 x £3)}
3/12 x El

This expression will be unity only if E1 = E2 = E3.

3.5 DATA BASE ADJUSTMENT RESULTS

The results of adjustments to the SFDB are highlighted in this section.
Specifically the comparison between the target EIA capacities and energy gen-
eration, and the after-adjustment capacities and energy generation is shown.

It is impossible to achieve numerical identity for two basic reasons. First,
the data sources are different. The utilities supply the plant capacity num-
bers in the SFDB. E£IA sources are independent, and while there may be differ-
ences in some detail, the overall agreement should be quite close. Second, the
energy generation adjustment algorithm is not exact where adjacent year target
energies differ greatly. This generally produces some minor differences
between the target energy and the energy used to adjust spent fuel amounts.

Table 5 shows the installed capacity and energy generated by the target
EIA forecast and the SFDB No New Orders Case. The agreement is within two
percent for both energy and capacity. Figure 2 shows a plot of the installed
capacity and Figure 3 shows a plot of the nuclear energy generation projections.
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TABLE 5. Ho New Orders Case Capacity and Energy Comparison

Installed Capacity Electrical Energy
{Gigawatts) (Billion kWh)

Year ETA SFDB EiIA SFDB
1984 68.0 67.2 303.0 308.5
1985 80.4 79.6 3E1.6 350.5
1986 87.0 86.1 352.8 396.7
1987 86.7 95.7 453.3 457.1
1988 103.4 102.5 5C5.3 503.9
1989 104.7 103.7 536.0 536.5
1990 105.8 104.8 553.2 552.4
1991 107.0 106.4 564,72 561.06
139592 107.0 107.0 568.1 570.7
1933 108.2 108.1 583.9 581.3
1994 108.2 108.2 586.3 588.7
1955 108.2 108.2 596.5 593.9
1396 108.2 108.2 597.3 599.5
1997 108.2 108.2 606.8 606.6
1998 108.2 108.2 616.3 613.9
1999 108.2 108.2 616.3 616.5
2000 108.2 108.2 616.3 616.2
2001 108.2 108.2 616.3 616.2
2002 108.2 108.0 616.3 616.0
2003 108.1 108.0 615.3 615.2
2004 108.1 108.0 615.3 £14.6
2005 108.1 108.0 615.3 615.5
2006 108.0 108.0 614.9 £615.0
2007 108.0 108.0 614.9 614.7
2008 108.0 107.6 611.9 614.0
2009 107.6 106.6 612.7 613.3
2010 105.9 105.3 603.2 603.4
2011 105.3 104.4 5099.7 599.9
2012 99.4 98.6 565.3 567.0
2013 90.9 90.2 h17.6 518.6
2014 73.6 73.1 413.2 417.8
2015 68.0 67.6 387.3 386.3
2016 60.2 59.8 342.7 341.9
2017 56.3 56.1 320.7 321.0
2018 53.0 52.8 301.6 301.8
2019 48.6 48.5 276.9 277.0
2020 48.6 48.5 £76.9 276.9
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APPENDIX A

DETAILED DATA BASE RESULTS

The following tables provide detailed results for all three scenarios:
Utility, Mo Mew Orders, and Middle Case. The first two tabies show compari-
sons between data base information, while the remaining tables supply reactor-
specific information for the Middle Case. Similar reactor-specific information
is furnished by the Spent Fuel Storage Requirements Report(Z) for the Utility

Data Base.
Table

Number Title

A.l Startup and Shutdown Dates for Utility, Mo New Orders and Middie

Cases

A.2 Startup and Shutdown Dates of Middle Case Generic Reactors

A.3 Middle Case 1983 Inventory and Projected Annual Reactor Discharges.
A.4 Middle Case 1983 and Projected Inventories

A5 Hiddle Case Maximum At-Reactor Capacity - Projected Annual

Additional Storage Requirements

) Middle Case Maximum At-Reactor Capacity - Projected Cumulative
Storage Requirements

A7 Middle Case Maximum At-Reactor Capacity - Plus Transshipment -
Projected Annual Storage Requirements '

A.8 Middle Case Maximum At-Reactor Capacity - Plus Transshipment -
Projected Cumulative Storage Requirements

A.l



TABLE A.l. Startup and Shutdown Dates for Utility, Mo MNew Orders,
and Middle Cases
No New
Utility Case Orders Case Middle Case

Reactor Startup  Down Startup  Down Startup  Down
DRESDEN-1 1960/07 1978 1960/07 1978 1960/07 1978
YANKEE 1961/06 2001 1961/06 2002 1961/06 1997
INDIAN POINT-1 1962/12 1974 1962/12 1974 1962/12 1974
BIG ROCK POINT 1962/12 2000 1962/12 2005 1962/12 1999
HUMBOLDT BAY 1963/09 1976 1963/09 1976 1963/09 1976
SAN ONOFRE-1 1968/01 1999 1968/01 2009 1968/01 2004
CONNECTICUT YAMKEE 1968/01 2004 1968/01 2009 1968/01 2004
NINE MILE POINT-1 1969/12 2005 1969/12 2010 1969/12 2005
LA CROSSE 1969/12 1992 1969/12 2008 1969/12 2003
OYSTER CREEK 1969/12 2004 1969/12 2009 1969/12 2004
GINNA 1970/07 2006 1970/07 2011 1970/07 2006
POINT BEACH-1 1970/12 2010 1970/.2 2012 1970/12 2007
MILLSTONE-1 1970/12 2007 1970/.2 2011 1970/12 2006
ROBINSON-2 1971/03 2007 1971/03 2011 1871/03 2006
MOMTICELLOD 1971/06 2007 1971/06 2012 1871/06 2007
DRESDEN-3 1971/11 2006 1971/11 2011 1971/11 2006
PALISADES 1971/12 2011 1971/12 2012 1971/12 2007
ORESDENM-2 1972/06 2008 1972/06 2011 1972706 2006
POINT BEACH-2 1972710 2012 1972/10 2013 1972/10 2008
VERMONT YAMKEE 1972/11 2012 1972711 2012 1972711 2007
MAINE YANKEE 1972/12 2008 1972712 2013 1972/12 2008
PILGRIM-1 1972/12 2013 1972712 2013 1972/12 2008
SURRY-1 1972/12 2008 1972/12 2013 1972/12 2008
TURKEY POINT-3 1972/12 2007 1972/12 2012 1972/12 2007
QUAD CITIES-1 1973/02 2007 1973/02 2011 1973/02 2006
QUAD CITIES-2 1873/03 2007 1973/C3 2011 1873/03 2006
SURRY-2 1973/05 2008 1973/C5 2013 1973/05 2008
TURKEY POINT-4 1973/06 2007 1973/C6 2012 1973/06 2007
OCONEE-1 1973/07 2007 1973/C7 2012 1973707 2007
FORT CALHOUN-1 1973/09 2008 1973/09 2013 1673/09 2008
PRAIRIE ISLAND-1 1973/12 2008 1973712 2013 1973/12 2008
ZI0N-1 1973/12 2007 1973/12 2013 1973/12 2008
KEWAUNEE 1974706 2014 1974706 2013 1974/06 2008
COOPER 1974/07 2008 1974/07 2013 1374707 2008
PEACH BOTTOM-2 1974707 2008 1974/07 2013 1674/07 2008

A.2



Middle Case

{contd) TABLE A.l.
No Hew
Utility Case Orders Case

rReactor Startup  Down Startup  Down
INDIAN POINT-2 1974/07 2006 1974/07 2011
BROWNS FERRY-1 1974/08 2014 1974/08 2012
Z10N-2 1974/08 2008 1974/09 2013
OCONEE-2 1974/09 2010 1974/09 2012
THREE MILE ISLAND-1 1974/09 2008 1974/09 2013
ARKANSAS NUCL OME-1 1974/12 2014 1974/12 2013
PRAIRIE ISLAND-2 1974/12 2008 1974/12 2013
PEACH BOTTOM-3 1974/12 2008 1974/12 2013
OCONEE-3 1974/12 2009 1974/12 2012
DUANE ARNOLD 1975/02 2010 1975/02 2015
BROWNS FERRY-2 1975/03 2014 1975/03 2012
RANCHO SECO-1 1975/04 2008 1975/04 2013
CALVERT CLIFFS-1 1975/05 2009 1975/05 2014
FITZPATRICK 1975/07 2015 1975/07 2015
D C COOK-1 1975/08 2009 1975/08 2014
MILLSTONE-2 1975/12 2010 1975/12 2015
HATCH-1 1975/12 2016 1975/12 2014
BRUNSWICK-2 1976/056 2010 1976/05 2015
BEAVER VALLEY-1 1976/05 2010 1976/05 2015
TROJAN 1976/05 2015 1976/05 2016
INDTAN POINT-3 1976/08 2015 1976/08 2014
ST. LUCIE-1 1976/12 2010 1976/12 2015
BRUNSWICK-1 1977/03 2010 1977/03 2015
BROWNS FERRY-3 1977/03 2017 1977/03 2013
CRYSTAL RIVER-3 1977703 2017 1977/03 2013
CALVERT CLIFFS-2 1977/04 2009 1977/04 2014
SALEM-1 1977/06 2017 1977/06 2013
DAVIS-BESSE-1 1977/12 2017 1977/12 2016
FARLEY-1 1877/12 2012 1977/12 2017
NORTH ANNA-1 1978/06 2011 1978/06 2016
D C COOK-2 1978/07 2009 1978/07 2014
HATCH-2 1979/09 2019 1979/09 2017
ARKANSAS NUCL ONE-2 1980/03 2020 1980/03 2017
NORTH ANNA-2 1980/12 2011 1980/12 2016
FARLEY-2 1981/07 2011 1981/07 2017

A.3

Startup  Down
1974/07 2006
1974/08 2007
1974/09 2007
1974/09 2008
1974/0% 2008
1974/12 2008
1974/12 2008
1974/12 2008
1974/12 2007
1975/02 2010
1975/03 2008
1975/04 2008
1975/05 2009
1975/07 2010
1975708 2009
1975/12 2010
1975/172 2009
1976/05 2010
1976/05 2010
1976/05 2011
1976/08 2009
1976/12 2010
1977/03 2010
1977/03 2008
1977/03 2008
1977/04 2009
1977/06 . 2008
1977/12 2011
1977/12 2012
1978/06 2011
1978/07 2009
19749/09 2012
1980/03 2012
1980/12 2011
1981/07 2012



Reactor

SEQUOYAH-1

HC GUIRE-1
SALEM-2
SEQUOYAH-2

LA SALLE-1
SUSQUEHANNA-1
SAM ONOFRE-2
ST. LUCIE-2
SUMMER

MC GUIRE-2
PALO VERDE-1
GRAND GULF-1
SAN ONOFRE-3
LA SALLE-2
WHP -2

DIABLO CANYON-1
FERMI-2

WATTS BAR-1
WATERFORD-3
SUSQUEHANNA-2
COMANCHE PEAK-1
SEABROOK -1
BYRON-1
DIABLO CANYON-2
CALLAWAY-1
SHOREHAM

WOLF CREEK
MIDLAND-2
PALO VERDE-2
LIMERICK-1
PERRY-1
CATAWBA-1
WATTS BAR-2
RIVER BEND-1
HARRIS-1

{contd) TABLE A.l.
Mo New

Utitity Case Orders Case [Middle Case
Startup  Down Startup  Down Startup  Down
1981/07 2021 1981/07 2015 1981/07 2010
1981/09 2022 1981/09 2018 1981/09 2013
1981/10 2020 1981/10 2013 1981/10 2008
1982/06 2022 1982/06 2015 1982/06 2010
1982/10 2022 1983/07 2023 1982/10 2022
1983/06 2022 1983/06 2022 1983/06 2022
1983/08 2012 1983/08 2018 1983/08 2013
1983/08 2023 1983/08 2022 1983/08 2022
1984/01 2024 1983/07 2018 1984/01 2013
1984/02 2024 1983/07 2018 1984/02 2013
1984/03 2023 1985/07 2025 1984/12 2022
1984/04 2022 1984/08 2024 1984/05 2021
1984/04 2013 1983/03 2023 1984/04 2022
1984/04 2023 1984/08 2024 1984/05 2022
1984/06 2013 1984/08 2024 1984/05 2024
1984/06 2024 1985/06 2024 1984/05 2023
1984/06 2024 1985/.0 2024 1985/07 2023
1984/11 2024 1985/02 2024 1984/11 2023
1984/11 2024 1985/02 2024 1984/11 2023
1984/11 2023 1984/11 2024 1984/08 2022
1984/12 2024 1985/07 2024 1985/03 2024
1984/12 2024 1987/02 2026 1987/01 2023
1985/01 2018 1985/07 2024 1985/01 2024
1985/01 2025 1986/07 2025 1985/07 2025
1985/01 2024 1985/04 2024 1985/01 2023
1985/01 2024 1985/11 2024 1985/06 2023
1985/02 2025 1985/11 2024 1985/08 2024
1985/02 2026 1988/01 2027 1987/07 2025
1985/03 2024 1986/04 2025 1985/11 2023
1985/04 2014 1986/07 2025 1985/10 2024
1985/05 2025 1986/07 2025 1986/03 2024
1985/06 2025 1985/10 2024 1985/07 2024
1985/12 2025 1988/C2 2027 1987/03 2024
1985/12 2025 1986/10 2025 1986/02 2024
1986/03 2016 1986/10 2025 1986/02 2024

Al



Middle Case

TABLE A.1. ({contd)
No New
Utility Case Orders Case

Reactor Startup  Dawn Startup  Down
HOPE CREEK-1 1986/03 2027 1987/07 2026
BYRON-2 1986/04 2019 1987/03 2026
BRAIDWOOD-1 1986/04 2020 1987/04 2026
PALO VERCE-3 1986/05 2026 1988/02 2027
BEAVER VALLEY-2 1986/05  202% 1987/03 20206
MILLSTONE-3 1986/05 2014 1987/01 2026
COMANCHE PEAK-2 1986/06 2025 1987/07 2026
ZIMMER-] 1986/08 2019
NINE MILE POINT-2 1886/10 2026 1987/08 2026
CLINTON-1 1986/11 2016 1587/07 2026
SEABROOK-2 1987/03 2028
VOGTLE-1 1987/03 2027 1988/07 2027
MIOLAND-1
BRAIDWOOG-2 1987704 2020 1950/11 2029
CATAWBA-2 1987/06 2027 1988/10 2027
SOUTH TEXAS PROJ-1 1987/06 2027 1988/12 2027
PERRY-2 1888/05 2028 1991/07 2030
WNP-3
MARBLE HILL-1 1988/06 2028
VOGTLE-2 1988/09 2028
GRAND GULF-2 1988/12 2028
BELLEFONTE-1 1985/01 2026 1989/10 2028
SOUTH TEXAS PROJ-?2 1989/06 2029
LIMERICK=-2 1950/04 2015
MARBLE WILL-2 1990/06 2030
BELLEFONTE-2 1991/01 2027 1993/02 2029
WHP-1 1991/01 2020
HARTSYILLE=-AL
HARTSYILLE-A?
YELLOW CREEK-1
YELLOW CREEK-2
CARROLL COUNTY-1 2004/06 2039
CARROLL COUNTY-2 2005/06 2040

A5

Startup  Down
1986/12- 2026
1986/07 2024
1986/08 2024
1987/07 2025
1986/07 2024
1986/07 2024
1986/09 2024
1987/01 2025
1987/01 2024
1992/01 2027
1987/08 2026
1588/07 2023
1989/07 2029
1987/11 2026
1987/12 2026
1980/05 2027
1990/09 2031
1991711 2027
1990/06 2027
1989/04 2026
1931/08 2028
1993/05 2034
1992/04 2032
1992/04 2032
1993/06 2030
1996/12 2030
1996/12 2030
1997/12 2030



TABLE A.2. Startup and Shutdown Dates of Middle Case Generic

Reactors
Reactor Name'®)  Fed. Reg.  Startup  Shutdown
P010201 v 2001/01 2040
P010101 v 2001/01 2040
P010301 IV 2001/01 2040
3010101 11 2001/01 2040
5010205 v 2001,/05 2041
P010410 IV 2001/10 2041
P020201 IX 2002/01 2041
P020101 I 2002/01 2041
8020101 IV 2002/01 2041
P020308 v 2002/08 2041
3020210 VI 2002/10 2042
P030101 1 2003/01 2042
P030201 IV 2003/01 2042
8030104 I1I 2003/04 2043
P030305 y 2003/05 2042
3040101 Iy 2004,/01 2043
P040201 I 200401 2043
P040101 Iv 2004,01 2043
P040310 v 2004/10 2044
8050201 v 2005/01 2044
B050101 IV 2005/01 2044
P050301 11 2005/01 2044
P050201 X 2005/01 2044
P0O50101 IX 2005/01 2044
B050307 VI 2005/07 2045
P060201 Iy 2006/01 2045
P060101 ViI 2006/01 2045
PO60305 I 2006 /05 2045
B060105 v 2006/05 2046
P070501 v 2007/01 2046
PO70401 IX 2007/01 2046
P070201 1 2007/01 2046
PO70101 Iy 2007/01 2046
P070301 11 2007/01 2046
B070101 1V 2007/01 2046
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TABLE A.2. ({contd}

Reactor Name'?@! Fed, Reg. Startup Shutdown
B070201 IT1 2007/01 2046
8070307 ¥ 2007/07 2047
P0O70608 VI 2007/08 2046
P080601 ¥ 2008/01 2047
P080401 II 2008/01 2047
P080301 I 2008/01 2047
P080201 ITI 2008/01 2047
p08Q101 Iy 2008/01 2047
P080501 Iv 2008/01 2047
B0S0201 X 2008/01 2047
8080101 IX 2008/01 2047
B080302 1Yy 2008/02 2047
P091301 I 2009/01 2048
P091201 I11 2009/01 2048
P091101 VI 2009/01 2048
P0O91001 I 2009/01 2048
P090901 IX 2009/01 2048
P090601 YII 2009/01 2048
P090501 VI 2009/01 2043
P090401 ¥ 2009/01 2048
P090301 IV 2009/01 2048
P090201 111 2009/01 2048
P090101 v 2006/01 2048
P0S0801 11 2009/01 2048
PO90701 v 2009/01 2048
8090201 ¥ 2009/01 2048
B0OS0301 Iy 2009/01 2048
B090101 I¥ 2009/01 2048
8090401 II 2009/01 2048
B090501 111 2009/01 2048
BO90601 IV 2006/01 2048
B090705 b 2009/05 2049
P0S1408 ¥I 2009/08 2048
P100201 X 2010/01 2049
P100101 IX 2010/01 2049
P100503 111 2010/01 2049

AT



TABLE A.Z2.
Reactor Name!?! Fed. Reg.
P100301 v
P100401 ¥
B100101 Iv
B100201 I
B100308 ¥
B110101 VII
B110z201 Iy
P110201 1
P110301 IX
P110401 IV
P110501 y
P110601 Vi
P1i0101 Iy
B110302 111
P110703 y
P120201 I
P120401 Iy
P120501 ¥
P120101 v
P120301 II
B120201 X
B120101 IX
B120308 11
P130301 VI
P130201 ¥
P130101 IV
P130401 Iv
B130101 ¥
P130502 Iv
B130203 11
P140501 !
P140401 ¥
P140301 IV
P140201 IX
P140101 111
B140101 IY

A.8

(contd)

Startup Shutdown
2010701 2049
2010/01 2049
2010/01 2049
Z010/01 2049
2010,/08 2050
2011/01 2050
2011/01 2050
2011/01 2050
2011/01 2050
2011/01 2050
2011/01 2050
2011/01 2050
2011701 2050
2011/02 2050
2011/03 2050
2012/01 2051
2012/01 2051
2012/01 2051
2012/01 2051
2012/01 2051
2012/01 2051
2012/01 2051
2012/08 2052
2013/301 2052
2013/91 2057
2013731 2052
2013/31 2052
2013/01 2052
2013/02 2052
2013/03 2053
2014/01 2053
2014/01 2053
2014/01 2053
2014/01 2053
2014/01 2053
2014/01 2053



TABLE A.2. ({contd)

Reactor Name'3! Fed. Reg. Startup Shutdown
8140201 v 2014/01 2053
B140308 Vi 2014708 2054
P140609 VII . 2014/09 2053
p150101 Iv 2015/01 2054
P150201 IT1 2015/01 2054
B150103 Il 2015703 2055
P150310 Iv 2015/10 2055
B160101 Iv 2016/01 2055
P160301 X 2016/01 2055
P160201 IX 2016/01 2055
P160101 v 2016/01 2055
B160211 ' 2016/11 2056
P170101 I1I 2017/01 2056
P170201 v 2017/01 2056
B170110 I 2017/10 2057
P170311 v 2017/11 2057
P180101 V1 2018/01 2057
P180203 IV 2018/03 2057
B180106 [1 2018/06 2058
B190101 ¥ 2019/01 2058
P190201 IV 2019/01 2058
P190101 IX 2019/01 2058
P190305 IT1 2019/05 2058
P200201 y 2020/01 2059
P200101 Iv 2020/01 2059
8200101 Iy 2020/01 2055
P200309 V1l 2020/09 2059
8200209 X 2020/09 2060

(a) The generic reactor name consists of four identifi-

cation fields:
The first character denotes reactor type, P for
PWR, B for BWR;
The next two characters are the last two digits
of the startup year;
The second set of two characters denote the
sequence within a year;
The last two characters denote the startup month.
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TABLE A.3. Middle Case 1983 Inventory and Projected Annual
Reactor Discharges

1M, ASSEMALIES
REACTOR TEEY T98T 1995 9RE 07 oA (369 1990 T

ARKANSAS HUCL DME-] 316 &3 b &8 L n 54 6 roosa

ARKAMSAS MJCL OME-Z  [63 a 8 5l a 51 52 a1 1 52

BEAYER WALLEY-1 155 5§ a 61 50 0 81 A X 2

BEAYER VALLEY-? u 0 ¢ 1 ol T %1 &l ooE2 "

BELLEFONTE-] [ ] Bl o ] n a n a 1R hl

BELLEFONFE-2 0 0 1 0 o a n o 9 o n

B(G ROCE POTNT 150 19 17 17 18 17 LR £ 18 18 K

BRAIONOON -1 o 1 bl [ 05 45 5 81 n

BRA [DWTIOD -2 0 o o 1 n 1 0 431 49 9 : n

BROWNWS FEARY-| 1053 g 227 A8 a2 0D 198 AR 1191 1wy roan W a K n % 13 1 3
HROWNS FERRY.? gEA 227 a 218 e n igA  1RA LU S L L | 4n f w b3 n 5 1= n kL] 1
BROWKS FERRY-3 496 o715 1t noo193 191 noo191 18§ gar r R r ¥ n kL] 31 1 L] 1
BRUINSWICK-1 6% L&N noo1En 9 14R L85 1187 1% 1o an n n 28 2 n 29 EC "
PRUNSHALK -2 43¢ L& 4 167 145 4 156 15T 4 15 98 * an ﬁ n 7 o e 20 a2 3h
BRON-] a 0 1 A3 (I T T LI 1] Ed n ] a 77 oo MmN 2 1 i
BYRON-2 a f n a 7 53 10 s¢ sl &0 n a n a nooa 72 Fal 21 2 1
CALLAWAY -1 0 ] bl 57 ] b * nooo77 ™% n n 7 a2 a 34 33 ft 13 13 hl
CALYERT CLIFFS-t 476 0 K 3 N & 8 0 61 A2 a  1An {1 23 LR ] non 25 ;
CALYERT CLIFFS-2 e 65 63 no% 63 1 8 63 N8 1 M 25 a 23 25 n 28 25 noon
CATANEA-| U o 1 5] 52 5t £ S5 53 0 n o a 22 w2 22 23 2z ]
CATANBA-? o 0 o 0 ] ] ”? i 54 52 54 n a ] a 0 0 a d 21 iz
CLINTON-1 0 1] a bl o FIS TR ] 1 181 ¢ 1] 0 0 2 0 a3 A il 15 i
COMANCHE PEAK-1 1] a ] q L - ] 56 L 57 58 il n n n T 25 25 26 LS | n
COMANCHE PEAK-2 o Pl 0 o a L] 52 & 55 60 48 0 a o a2 H % FEI ] n
CONNEETELUT YANKEE 93 S0 a4y a 45 46 45 n a7 45 03 N 11 0 19 19 1% n 19 19 19

COOPER S8 111 o L06 91101 12 102 )48 107 102 1D 20 1 1% 1 12 1% 19 19 19 13
CRYSTAL RIVER-2 268 bl 62 53 o = 45 o 57 5h noo1mn a 29 25 a % 25 0 26 R bl
0 C ChdK-3 456 o ) 0 n 59 it bl Ta Q E I n ki) 3 s 2 k] 0 R o Ek]
B C (-7 Fe L) A0 az o 4 5 a Bl 75 n RO 114 ir k11 a in an 1 13 an n iz
DAVI5-BESSE- 14 &0 q 46 k2 a 54 A 57 L ks a % 25 n 26 27 o 7 2
DIABLD CANYDN-) T Q 59 iy 53 54 &l A n 56 [1] n 4] Fad 0 2 Fa 25 27 o Fa3 26
DTABLD CBNYON-? 1] i3 0 o a0 55 i3 o (3 Ll L] o o a Hi » 25 1} I I8 21 26
[RESDEN-1 E83 i} 1 i) n n n o " n 59 n n n n n n f o o
DRESDEN-2 1213 183 0 162 18} o ls& 17l o 1t trz 2 1a iy ted ] ] a0 n n Hn k)|
DRESDEM-3 1168 roo1s9 177 N 1N [ER - B bk no 22 & o 3 N 25 22 o 25 74 1
HUAME ARMOLD %6 106 o 10 10D 1M 1ps o104 105 107 19 1 13 18 n 1% 19 [+ 19 19
FARLET-1 196 &R £5 0 62 a1 13 L2} 3 a (2] 0 k) W \ 23 % & Y n 4] ]
FARLEY-Z 118 ¥ 57 B2 Q &l 63 [+ B £l Q 53 o 3l o] o 8 2} 0 el o9 ki
FERML-¢ o i3 ) o022 a 25 O 245 0 253 o g o a 40 o L 1 45 a 46
FITIPATRICK 13 0 120 158 o187 171 o 175 173 o 153 0 33 i 0 0 I o 2 al hl
FORT CALHOUN-1 265 kH 19 1] k-] B Q 19 3 n bl 38 13 1z ) 14 14 hl H 4 a 14
GINNA I 21 €% 24 Fad 24 25 25 25 2% 25 118 E] % K -2 ] 9 o k]
GRAND GULF-1 3 0 o 238 0 e 225 LI £ o o A n 1 L3 o kH &0 1 39 in 0
CRAMD GULF-2 o a o} o 1 Q q [ [ - I14) 0 4] o q o H ] ] 51 37
HARRTS -1 a n U Q [+ Ak 43 Q 47 I L n o n n o 21 #n 0 frg 20 a2
HARTSYILLE -Al ] 0 o i) q o a Q o o o a o [ o a o ] hl a 0 o
HARTSYILLE -A2 Q o 0 a n n o o n n o n i} n n n fl n 1} f n [
HATCH-1 fap o It oue 1y e 12y 1 12 122 122 1% i} 2n 20 2] 21 s 22 Eel 22 22
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TABLE A.3. (contd}

[NY. . ASSEMELES [NY. Lol sl
__eecon  TOBF AT IESTME DN DB DB IW0 TNL DV WY D DI DNT DTN BRI D9 197 I
HATCH-2 520 o2 121 11l 114 118 12l 122 122 127 M 35 1% 2 mn 21 21 22 7 2 2 2
HOPE [REEK-| 1] 0 a i} 0[5 ¢z N [E Ik n 0 ] n [} i n i1 L4 n 42
HUMBOLOT BAY 250 184 Q f 0 ] il 1] n o L] ] 13 n n n n f n " h] n
[MDIAN POI4T-1 160 q 1] o q o a a o N n a1 a o 1 n Hi a ] a [ a
[NO[AN PO]YT-2 308 6l 61 o B0 L3 n &3 63 n Lx] 139 2R 0 n 21 b 1 “29 29 a1 il
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XEWALNEE 300 s k!l x| 12 Ex) k) 13 13 33 n 12 13 13 13 12 12 13 11 13 ) 11
L& EOSSE 213 21 K €0 n 21 21 2l 2! 2l 22 il Z 4 H H 3 z 4 2 ?
LA SALLE-1 o Q 193 4] 1846 176 o1 205 a 198 it 4] 5 a kL] 3z n U 3r fi 36
LA SALLE-2 o o 182 191 174 1 g 207 019 g o i) kx| 15 32 i 3 ] i) 38
LIMERTCE-] 4] 0 LY ] o 04 2m a0 2x 212 n v a 0 n f Ll ] n 42 39 1
LiMERICK-2 i} 4] q 1] J i ] o 1 g 1] a o a o Q o 0 1 [
MAIME tANKEE 1} ] ] B3 i a1 5l L] Lx] 63 H 53 745 24 24 [ ) 1 ] 24 FLl ol il
M GLTRE-1 Fa | 50 41 b1 49 55 52 54 o 5% 53 14 23 | 25 71 21 22 1 ] ) 22
M GLIRE-2 1] i} 50 5 81 51 4 ] E) 53 55 a 0 23 2 23 23 21 n 21 2% 21
MIGLAND-1 ¥ q o 4] il o o q 57 o Rl o] a Q I3 q o a J 24 0 2%
MIDLAND -2 o ¥] ] n i o o 50 55 n X} f 0 n f n n 0 21 ) o %
MILLESTORE- | 1136 172 o 178 167 [V iy 1] 173 o 17F 215 il a 3 29 o li] 0 it a1 El
MILLSTOME-? Lh a 71 51 59 &y o Eld L] L] n 145 f 79 il 4 Fel Q 7R ar 26 r
MILLSTONE-3 a o 0 o o 57 59 52 L 57 56 o o ] 0 n 43 il 24 kL) 25 26
MONTICELLE 1016 i 1m an Rt N ] 9t al a1 a 192 19 L] 14 15 16 16 15 1% H n
NINE MILE @DTNT-1 1044 158 q 149 a (1) T 175 bl 174 o L1 2 1] in n n 0 i 7 n 1
NIME MTLE POTNT-2 bl i} n H] n n 4l 233 L3 i r 1 f f n [ L3 LY il LN
RORTH ANMA-] 183 LH 58 1] -] =9 n 81 &1 a 3] R 3 Fad n 7t b il 249 R n m
NORTH RNWA.2 i 59 0 A SR N <a A1 n AN 3] 51 [l n T 27 n 27 AR 4] R H
JCOMEE -1 &1 q 57 5% n 47 b ] £5 0 SR 315 i 7R 5 f 76 5 a 25 -’I 27
{(HCOMEE -2 19z o afl o 59 54 n &0 ft [l AN 182 a R n 2! 2 a e i = 4
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TABLE A.6. Middle Case Maximum At-Reactor Capacity - Projected
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TABLE A.8. Middle Case Maximum At-Reactor Capacity - Plus Transshipment -
Projected Cumulative Storage Requirements
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APPENDIX B

MAP OF FEDERAL ENERGY REGIONS

The following map of the federal regions {Figure 3.1) shows the geograph-
ical Jocation of the generic reactor sites. Each generic reactor is located at
a designated reactor site within the region. The reactor site selected is
Tocated as nearly as possible to the centroid of the region. It is not pre-
dicted that all of the generic reactors will be located at the within-region
site. This method of allocation merely assures some site diversity for
logistics study purposes.
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