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Dimitri Rotow, being first duly sworn, hereby deposes

,

anc says:
,

My name is Dimitri Rotew. I have been trained in

physics and econcaics at Franklin and Marshall College and at

Harvard University. I an employed as a consultant to the

Natural Resources Defense Council, Inc. (NRCC), to assist

NEDC in the c.re.caration of a stud.v on various asc.ects cf
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or Construction of an Away From Reactor Spent Fuel Storage

- c.4,4 ,n (a -,c.a.e u,a r .w 4 w 1' . .).,e, a c
,
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Following the publication of this document, I met en

several occasions with DOE administrators working at the highest

levels of United States Government nuclear spent fuel planning,

and thus gained a very detailed picture of the interaction

between U.S. Government planning and private utility planning

in the area of sc.ent nuclear fuel manac.ement. I utilized this

nowledce, gained frca first-hand ex erience, in prec.arinc.
.

another document on spent fuel management, "No Need for AFRs"

(attached as Exhibit 2), that was issued bv. NRDC cn Mav. 1, 1979,

and that was largely prepared as a factual presentation for use

on the Congressional investigation of the need for away frcm

reacter storage.

In 1977, the Carter Administration announced a policy of

accec. tinc. sc.ent nuclear fuel from orivate utilities for storac_e..

This policy was intended to close the "back end" of the nuclear
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cf existing reactor spent fuel pcCls, Would be preferable to

the use of AFRs.

In late 1978 and throughout 1979, I have followed the

DOE effort to convince Congress that an AFR is needed to manage

spent fuel storage problems in the next decade. This effort

has been based on reporting to Congress and to the citizens

that, based on utilities' latest plans, if no AFR is constructed

e. tn,e c.overnment man" utatity reactors wi 1 r_ ace a s.nutdownx v
. . , .

2

.' c.. a. .- cm. 4.. whic.h o s*m".e * ". a i .- sye .. -- . . u c i e , .# ".e .l .c , w s
- e -

-.m.--

As can be seen frca the DOE fact sheet included as Figure 1

of Exhibit 1, reactors owned and operated by the Duke Power

C c m n. a n v. at the Oconee and the McGuire sites fi ure .orcminentivw .

in the federal government's assertions. Althcugh in the attached

reports I did not investigate the situation at Duke, I did spend

two davs at the Duke Power Ccmc.any headc.uarters c.oine th rouc_ h
. .

all of Duke's documents on spent fuel management, and speaking

to several Duke representatives about their plans.

Duke internal memoranda made available to me by Duke
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an off-site spent fuel management plan on a step 'cy step basis

where on-site management cptions exist anc where a whole cascade

of transshiement is intended has serious and deen ma.lications.

on a national level.

I nca wish to make clear how the actions and announced
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of an AFR.

The actual capacit"1 cited as being required in a federal

AFR has been reduced by a factor of three over the two years

since the federal push for AFRs began. The capacity now cited
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mind: (1) The cascade clan, of transshipmert from Oconee to
.

McGuire, from McGuire to 'a tawb a , and Jo on, reminds me of a

perpetual motion machine whose motion depends on the circular

logic of borrowing from Peter to pay Paul. This shuffling of

fuel from one reactor to the next, and then to the next, and

then to the next again obvicusly cannot continue forever. It

merely postpones a final reckoning to a later day, at a time

when the problem can only be worse.

I m n. l i c i t i v. , the cascade depends on either a perpetual

chain of newly-built reactors, en the construction and availability

of a Government AFR, en the construction and operation of an

internal Duke AFR, built at one of the reactors or on expansion

of sc.ent fuel cac.acity at each reacter hv. buildinc. a new c.ool or
.
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(2) The actual time when the decision to transship

was made has been subject to some attention at Duke. Internal

Duke memoranda reveal that the decision to transship was made

in June 1976. In my reading of the documents, and in my dis-
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that the company is hewing to an inappropriate plan of

. , . s a- h 4 - m e .. t s i~-y .1 v "e ause o.# -.n e .- - - u' - '^i ; 1 t.'.e'uc =-.i- esis-'.ncay. , -. - - - -

t o c .h a_ .- c - *- 4 o .n a . * ". .i s i .e .- - .ia 9a_i.ns -es ec-'".414*v, .# -- * k. a_c
y . - m -.y .. .

Department of Energy's focus on current utility plans in spent

fuel management as etidence for AFR need, as opposed to a focus

on what represents the best solution frca ccasideration of the

general public good. If a utility has calcified an inappro-

priate waste management technicue as a result of organizational
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piecemeal approach to spent fuel canagement.

All the above statements and true and correct to the

best of mv c.ersonal knowledge..
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Signed and sworn to before me
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reactor), NRDC's review of existing licensed capacity, even

without consideration of expansion potential, leads to .rCR

retention well beycnd the DOE-cited dates.

The net result of the NRDC survey is that:
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2. Of the 19 reactors checked, five reactors are nct

cperational. Cne of these (Humboldt Bay) has r.ct

coe:ated since July 1976 and will not Ocerate
. .

lefore 1980 at the earliest. The other four

reactors are scheduled for start-up, if no

delays occur, at times ranging from May 1979

(Diabic Canyon 1) to "scretime in 1981" (Susquehanna
.

1). The IRDC data presented assume these reactors

will start up cn schedule.
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Figure 1.

The Departr.ent of Energy Fact Sheet
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- YEAR OF FIRST SHIPMENT
REACTOR TO AFR TO M AINTAIN FCR-

-- ,

'

, O CO N EE 1,. 2, 3
' 1978 *

SAN ONOFRE 1978 *
'H U M BO LDT BAY 1979

BRUNSWICK 1 .

1980

'BRUNSWlCK 2 1931
,

M.GGUIRE 7 1981

'NINE MILE POINT 1 1981

DIABLO CANYON 1 1982

- ROBINSON 2 1982
DIABLO CANYON 2 1982

Y AN KEE-ROWE 1982
H ATC H 1, 2 1983
PRA!RE ISLAND 1,2 1983

ZiMMER 1 1984

OYSTER CREEK 1934
1984' FORT CALHOUN

~

1984
~~

: . t.N CHO SECO
ARKANSAS 1,2 - 1985

., a< c -r.'! 'a J b. . ., - ,i h s~4.
en1 l C:J

19 AiNE YANKEE 1985

'SUSC.U EH AN N A 1
- 1985

' TROJAN 1985

* CU R RE,';T LY CP ER ATING V!!THOUT FCR, P LATJ TR ANSSHIP',IE.' T TO R EG Alie FCR.

** SAN ONOFRE IS PRESENTLY SHIPPING TO GE AT '.iCR RIS, ILL.
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Explanatory 7cotnotes to Table 1.

1/ Assumes no .shipr.ent between reactors cwned by the same
utility.

.

2/ Lost FCR in 1974-75 but has approval to ship spent
fuel to another reactor owned by the same utility.

3/ Reactor is not cperational.

4/ COE assumes shipments from one reactor site to another -

reactor site for several plants. If this assumption
is added to the data from the NEDC Survey, tile time
period prior tu loss of FCR is extended as shown.

.
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INTRODUCTION

In late February and early March of 1979, NRDC conducted

a survey of responsible utility personnel to check the factual

basic of a list of reactors which the Department of Energy (doe)

was circulating as evidence of near term Away Frcm Reactor

Storage Facility (AFR) need. The list contained 22 entries;

however, since NRDC was engaged in a legal proceeding with Duke

power Company, the three entries in the doe list referring. to

Duke -reactor sites were not investigated. This narrowed the

list of reactors to 19 entries.

Although NRDC has differe:.: policy viewpoints than doe cn

issues such as Full Core Reserve (FCR) maintenance or the desir-

ability of allowing transhipments of spent fuel between reactors

owned by the same utility, we did not alter these assumptions

in performing the study. Rather, we concentrated on checking

the factual accuracy of the CoE assertions that a given reactor

would lose FCR by the given date if the utility were able to

carry cut its latest expansion plans, and if transhipments be-

tween reacters cwned by the same utility were allcwed. This was

purported to be the factual basis of t!- doe listing, and it was

this suppasad factual basis which we investigated. This report

discusses the results of that investigation and draws conclusions

en the need for AFR's.

We conducted the investigation by call'ng responsible,

kncwledgable perscnnel at each of the 19 listings. These people

were interviewed over the telephone using a standard question-

naire format (Exhibit A). In some cases, more than one persen

at each utility was interviewed, in order to make sure that cur

picture of what "he utility had in mind vi: a vi: spent fuel

484 187
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management was clear and accurate. NRDC did no manipulations

of the data received from the utilities. The report issued

on this subject was published not as an analysis but as simple

reporting on w?'at the utilities said were the facts at their

'

reactors. _ _ _ _ _ _ _ _ _ _
- ~ ~ ~

An early draft report summarizing the results of the

survey (titled "NRDC Survey of Utility Spent Fuel Managers")
was issued on March 12, 1979. This draft was circulated for

cc= ment to several parties (including the Department of Ene7;gy).

A final version of the report was issued March 26, 1979 under

the title "NRDC Findings on the Alleged Need for Acquisition or

Construction of an Away From Reactor Spent Fuel Storage Facility."

NRDC had no knowledge of the general doe report on this

matter (DOE /ET-0075) at the time of the su;;vey; thus, the survey
and published NRDC findings did not comment en the numerical

manipulations included in the doe report. The survey simply -

checked the factual accuracy of the doe fact sheet listing ;.
reactors-1/ in immediate need of an AFR. NRDC survey findings

strongly contradicted doe assertions en the need for AFR's.

These findings were criticized in a March 30, 1979 doe repcrt
titled " Analysis of Near Term Reactor Storage Prchlems." We

now turn to a point-by-point discussion of the actual need, if

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

1/ The actual DCE-circu2ated lists of reactcrs needing an AFR
have varied scmewhat. The most prevalent list has 22 entries,

some of which cover more than one reacter per entry (e .g. : "Arkan-
sas 1,2"). In other cases, two reacters at the same gecgraphic
site are listed in two separate entries (e . g. : Erunswick 1 and
Brunswick 2 each have their own entry). Thus, the 22 listings
refer to 27 reactors located at 19 different gecgraphic sites.

1 (, c r
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any, for AFR's which develops when the NRCC findings and the

doe ccamentaries are considered together.

The Basis for Differences Between NRDC and doe Findings

The doe March 30 analysis offers "four basic reasons for

the differences" between the doe data and the results of the

NRDC survey.
.

The first reason offered by the analysis is that in some

cases utility plans have changed since December 31, 1978, (the

currency date of the original report); it gives the Oyster Creek

plant as an example. Later on in the analysis, two other

plants (Susquehanna I and Nine Mile Point I) are cited as listings

where the utilities new have firm plans to expand on site which

they did not have by December 31, 1978. In fact, this reason

does not explain basic differences. Documents on file at NRC's

Public Document Room shcw that both of these utilities had plans

to expand well before December of 1978, with the Nine Mile

Pcint I utility going to the point of bombarding NRC throughout

the Fall of 1978 with copious reports on its desire to install

"3craflex" racks at Nine Mile Pcint I. We have attached ccpies

of these documents.

The seccnd reason for difference offered by doe is similarly

in error: "In scme cases (e . g . , Robinsen, San Cncfre), reactors

lese FCR for one or two 2 ears but then regain it when another

storage basin at a new reactor becomes available. The DcE analy-

sis included these near tern problems. That of MRDC apparently

does not."

f1 0 '4 1 q '/itU IL
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Lt recognition of precisely this effect, coth the draft and

the final reports on the NRDC survey set out the loss-of-FCR

dates supplied by utility managers with a breakdown into dates

prevailing if both transhipment and/or on-site expansion are

possible, and if only on-site expansion is allowed. In the case

of San Onofre, there is no dependence on availability of another

storage basin, because on-site expansion easily manages fuel

storage needs through 1991. In the case of Robinson, which had

lost FCP before 1975, the NRDC survey reported what we were told

by responsible utility personnel (including the chief engineer

at Brusnwick, which jointly manages spent fuel with Robinson, and

the Manager of the utility's Nuclear Fuel Department): if no tran-

shipments cccur, Robinson will remain out of FCR while the Brunc-

wick plants can maintain FCR through 1987-88. On the other hand,

if transhipments occur, they can run all three plants with no -

more than one running at an / one time without FOR (which is the

situation prevailing since 1975) until the Harris facility ccmes
on line in 1933, at which point all three reactors can run with

FCR rhrough 1992.

We have already addressed DcE's third reason for why their

report differs frcm the results of our survey; this reason says
that their conclusions dif fer frcm cur survey because of "dif fer-

ing assumptions". Supposedly, the CcE report was based on util-

ity plans and that of NRDC was based on whac NRCC considered to be
physically possible and reasonable. As was made clear earlier,

*U DIs ys .
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NRDC made no assumptionc not made by doe, but simply called

the utilities to see what they realistically think they can

accomplish; since doe's fact sheet was issued under the premise

that utilities could carry out their latest plans, in the single

case where the utility felt that expansion was technically pos-

sible but not likely to occur due to political constraints .i

(Rancho Seco), we listed the utility under the FCR date they told

us was technically feasible. The case of Rancho Seco seems open

to honest misinterpretation; other listings supplied by Doe are

not.

doe's final reason for differences in FCR-loss dates is the

presence of " internal 1 . consistencies" in NREC's report and in

doe's data. There are no internal inconsistencias in NRDC's re-

port. It is true that we criticized doe for using five reactors

which are not operational to make a case for AFR's; somehow, using

non-cperational reactors to make a case for immediate needs with-

out mentioning that the reactors are not operational seemed to us

to be poor analytic form. Nenetheless it was the premise used by

DcE, so when we checked the OcE data against utility ccmmenrs,

the same premise was used. Similarly, since the doe data was

unconcerned about the effects of varicus possible delays, 'ihen we

checked the OcE data we asked the utility perscnnel inrerviewed

for cc=ments on tha' c a s '. c .

In summary, we believe that DcE's reati:ncle for the differ-

ente between NROC's and DcE * 2 findings misses the 7.a:I: . C l e a r l v. f

the mest important difference is that DcE's findings are based on

/10'i 1O*
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" current" planning". If expansion of pools is possible and

reasonable, but the utility simply has made no commitment to do

so, this capacity would not show up in doe's analysis. NREC,

on the other hand, asked the utilities what they realistically

thought they could acccmplish, including what they would do if

the Government AFR were not available. Approached in this way,
'

one gets quite different results. There are obvious differences

between utility planc based cn the assumption that a Government

AFR is forthecming, and what a utility would do if no Govern-

ment AFR were available.

Case-by-Case Analysis

We will new examine the doe assertiens and admissions on a
reactor-by-reactor basis. Doing so makes clear the errors which

occurred. in the criginal documents (and in the subsequent res-
.

ponses, for example, the March 30 analysis) apparent;

however, the point of the following discussien is to show exact-

ly why there is no case for an AFR, and not simply to question

the appropriateness of the criginal research and the follcw-up
CcE respcnses. We think the issue of alleged AFR need takes

precedence over OcE fumbling in tryinc to make their case. That

is clear from a point-by-pcint review is that in the process of

attempting to explain earlier lapses, Dc2 ends up presenting

evidence that bcisters NRDC's findings.

Each of the fcllowing sections opens with a quotation frcm

the March 30 OcE analysis. Some sections also centain the orig-

inal OcE citation frcm COE/ET-0075. This is folicwed by a dis-

.eo
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cussion of NRDC findings and overall implic'tions on alleged

AFR need.

Yankee Rcwe (DOE-198 2 ) (NRDC-1995)

" Yankee Rowe has a maximum expansion capability
which involves double-tiered storage of fuel. This
could significantly increase basin capacity. How-
ever, the double-tiered storage is a new conce pt
and is yet to be licensed, and this was net used
as the base case planned basin capacity for Yankee.
Rowe. In fact, it should have been and therefore
the date used by NRDC would be correct."

On thi; reactor, doe admits making a mistake; however to

understand how the mistake came to be made it is instructive to

see what the citation for Yankee Rowe was before the NRDC investi-

gation: " Yankee Rowe has a capacity of 391 fuel assemblies. This

capacity is exhausted when maintaining full core reserve and

shipments to AFR storage begin in 1982. 'asin is near maximum

capacity and the marginal cost of an addiu.nnal small ini:rement

of storage dces not appear to be justified."

This citation obviously refers to scme sort of ecencmic

study done on Yankee Rowe. It ackncwledges expansion as being

pcssible, but cites "the marginal cost of an additional small

increment of storage" as making the expansion not worthwhile.

Ecw could have any econcaic analysis detailed enough to make

marginal cost breakdc. ens miss the true situation at Yankee Rcwe,

when a single phone call frcm NRDC revealed the true situation?

If such a study was not done, what justifies the reference to

' marginal cost"?

'i o i to-f 'l Jntu
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Although in its latest refererice to Yankee Rowe doe admits

to makin7 a mistake, the admission casts light on doe's methed-

o.~.ogy: the error admitted to is an error of not using the correct

" base case planned basin capacity," (whatever that obfuscation

means) and not the error of using unreal assumptions about whar

utilities can do to justify AFR need instead of paying closer

attention to utility plans which invalidate thar need.

Oyster Creek (DOE-198 4 ) (NREC-2 00 0 )

" Oyster Creek's current rerack plans are identical
to those used by DOE. A further expansion to higher
density racks may be possible, but is not currently
planned. DOE assumed that, unless a utility speci-
fically described plans to e nd fuel of one type to
a reactor of a different type, shipment would not
occur. Since in December 1978 the utility did not
have such plans, no shipments between Oyster Creek
(BWR) and Forked River (PWR) were assumed. Recent
discussions with the utility, however, indica.te that
Oyster Creek now has firm jlans to ship to Forked
River." _

._ . - .

The original doe citation (quoted as being correct in the

first sentence of the above) is: "This utility has plans to expand

this unit to 1796 fuel assemblies in steps betweer now and 1994.

They are basically expanding to maintain full core reserve and

according to this analysis first shipments to AFR storage will be

recuirod in 1954."

: course, the word " required" means there is no 1 ernative.

The c iginal citation missed two alternatives considered by the

utility: ccmpaction (or " pin-pa .xing") , and transhipment to

Forked River. As is made clear by the citation for this plant

issued by doe after NRDC's survey, doe built the case for AFR need

a it a iu.
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for this reactor by " assuming" away alternatives. Why did DcE

" assume" no shipments to Forked River could occur, instead of

taking *.he tine to call the utility to see if it really had a need

for an AFR? Further, the doe analysis does not make clear

that the NRDC dates are correct: onsite expansion of spent

fuel. capacity through densification would allcw Oyster Creek to

maintain FCR through 1987-88, and shipments to Forked River wculd

maintain FCR through the year 2000; in any event, Oyster Creek

has no immadiate need for an AFR.

Nine Mile Point 1 (DOE-1981) (NRDC-19 91)

"The DOE data shows that Nine Mile Point would
lose FCR in 1981, if no further action were taken.
Ecwever, the utility now has definite plans for
such reracking which it did not have when the DOE
data were collected in December"

The original citatien, ostensibly current as of December 31,

reads:

"Nine Mile Point-1 has a capacity of 1520 fuel assenh_ies accord-

ing to Niagara Mohawk's current plans. According to this analy-

sis a shipment to an AFR would be required in 1931. Subsequent

tu that Nine Mile 2 becomes available and until 1990 shipments
take place to this unit. There are possible seismic prcblems

with further pcol expansicn."

As the attached dccuments shcw, Mine Mile Point I was actively

involved in increasing its spent fuel storage capacity since

March 22, 1975. Thus, the cententien that the utility changed

its plans after December of 1973 is untrue. Further, the original

.
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doe citation also appears deceptive, since nowhere in the

Nuclear Regulatory Commission's ample documentation on the

Nine Mile Point I proposed expansion are there expressions of

"possible seismic problems." This reactor, as of the Spring

of 1978, posed no evidence at all of AFR need.

.

,Susquehanna (DOE-19 85 ) (NRDC-19 94 )

"Susquehanna, which is a new reactor that will
come on line in 1981, has recently made firm plans
to purchase high density racks, which would pro-
vide adequate storage until 1994."

Originally:

"Susquehanna 1, 2 have mutually accessible fuel pools of 1015

fuel assemblies capacity each. First shipments are required in

1995 to AFR storage for this case. The utility has plans to

expand by approximately 50%, but "as no presently defined firm.

schedule."

Of course, the original list of 22 reactors was cizculated

on the b_ sis tnat the dates cited for AFR needs by doe represented
'

the utilities' most recent plans. As can be seen by the attached

letter frcm Harold Den:On, the Director of NRC's Office of

Nuclear Reactcr Regulation to Mrs. Sta ley Shcrtc, dated December

13, 1973, that by this time Susquehanna plans for spent fuel pcol

expansion had progressed to che point t? .t a senior NRC cfficial

was aware of them and used the phrase "when a request is received

for Inendment cf the construction permits" (as ccccsed to "if a
-- --

reques: "). It appears frcm DcE's ccmment that the utility. . .

had plans to expand by 50% that DcE was also aware of the utility's

plans to expand, and thus it was quite inaccurate for DcE to use

/
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Susquehanna 1 and 2 as evidence of AFR need. These reactors

have no need at all for an AFR before 1994.

Maine Yankee (DGE-19 8 5 ) (NRDC-1992)

" Maine Yankee current plans are the same as DOE
presented in its cata. FCR would he lost by 1985.
There are no firm plans to expand beyond this level.'

The piens presented by doe in the earlier data were: '

" Maine Yankee has a fuel pocl tapacity of 943 assemblies. There

are no plans to expand it further. First shipments to AFR stcr-

age are required in 1985. Main (sic] Yankee can get only an

additional 185 spaces by going to more closely spaced racks.

Their marginal cost for this mcdification vculd cause them to

consider other alternatives, ruch se a separate at reactor

storage pcol, before re-racking for such a small gain in storage

capacility."
_

Attached to this repcrt are copies of dccuments in NRC's

Public Document Rocm showing that by November 22, 1978, Maine

Yankee had an enthusiastic proposal in at NRC to expand its spent

fuel storage capacity via ccmpaction. The report forwarded en

22nd indicates a lot of thought and research spent by the utilicy

en this issue , so " planning" must have occurred well before Novem-

ber.

It is true that a simple rerack would buy Maine Yankee only

135 spaces; hcwever, the enthusiastic report sent in to NRC by

Maine Yankee proposes not a simple rerack, but a management tech-

nique kncwn as compaction, or " pin packing". The same Maine

f10 ji *Q/
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Yankee report contrasts the simple rerack with the great and

economic gains from ccmpaction. There is no need whatsoever

for an AFR for Maine Yankee, although one was falsely presented.

Troj an " (DOE-19 8 5) (NRDC-19 8 0 ) "

This date citation quotes NRDC's original draft loss-of-FCR

date for Trojan. The Final MRDC report on this matter credits

DcE with citing the date on the Trojan reactor correctly; how-

ever, a single reactor that loses FCR in 1985 and can continue to

run without FCR for an additional three years (to 1988) hardly

makes the case for a near-term AFR.

Robinson 2 (DCE-198 2 ) (NRDC-19 92 )

" Carolina ?cwer and Light has indicated that the
costs associated with making the necessary struc-
tural modifications to Robinson 2 to enable it to
expand further are extreme. It would require shut- -

ting the plant down and purchasing replacement power
while equipment was relocated from under the fuel
pool floor to enable supports to be placed to carry
the load of a =cre densely packed fuel pool. Robin-
sen is currently shipping to the Erunswick fuel pools
and this will no longer he possible after 1981.
Robinson would need to ship to an AFR in 1982 or
1983. Once Harris comes on line in 1964, Robinsen 2
would ship there. This capability would be
exhausted in about 1991, which ccmparable [ sic]
to NRDC date of 1992."

The criginal Dc2 citaticn reads: "Robinsen - Carclina Pcwer

and Licht. Carclina ?cwer and Light has indicated that the ccs:s

asscciated with making the necessary structural =cdifications to

to Robinsen 1 to enable in to expand further are prohibitive. It

would require shutting the plant dcwn and purchasing replacement

[1' N 3 (; n.
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power while equipment was relocated frcm under the fuel pcci

floor to enable supports to be placed to carry the load of a

more densely packed fuel pool. Robinson is currently shipping

to the Brunswick fuel pools as previously discussed."

In the discussion of Brunswick mentioned above, there is

no indication that Brunswick can be expanded, that Robinson

lost FCR and has been operating without it since 1975, or that

after 1983 shipments to Harris could ease the fuel problems at
. . . . ---

Robinson. This is finally acknowledged in the March 30

analysis, but that analysis does not make it clear that in

no way could an AFR solve the fuel problems which have been

bedeviling Robinsen for years. If transhipment is allowed, as

was assumed by doe, Robinson, currently in bad shape, will remain

in bad shape until 1983, at which time it will regain FCR until

1992 by shipping to Harris.

.

Fort Calhcun CDOE-198 41 CNRCC- Eeyend 1935]

"The Fort Calhoun has recentl'r chanced frcm an
annual reload cycle to a slightly longer cycle.
Hence, the fuel discharge which results in less
of FCR slips frc= 1934 to 1985. Further basin ex-
pansion may be theoretically possible, but plans
to do so are very preliminary. Hence, reactor
basin scorage capacities used by DOE remain correcc,
but the FCR date shculd be changed to 1985."

Originally,

" Fort Calhoun has a fuel pool of 433 assemblies. The pool is

expandable, bu there wculd be a prchlem working around fuel in

residence."

/+ (O j* 1 O r,i
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Of course, the list of reactors cited by doe in testimony

before Congress as posing evidence of AFR need was claimed to be

based on the casumption that utilities would be able to carry

out their " latest plans." In trying to make this alleged AFR

need materialize, doe now resorts to subdividing " plans" into

"very preliminary plans", " firm plans", " definite plans", and

"specifically described plans." All of these subvarietal refer-

ences to utility plans occur in the explanatory notes in the

March 30 doe analysis. Considering the basic problems with jus-

tifying AFR construction, it is easy to understand the need for

. so many equivocations. When NRDC questioned utility personnel,

we simply asked them what they are doing right new, and what

they will do if no government AFR is forthcoming. If a utility

executive told us simply and directly that, barring a government

AFR, they would expand their on-site storage, we vie ed that as ~

planning. This was the case at Fort Calhoun, where the Reactor

Engineer told our interviewer that the utility feels that sene-
thing from the government will not be forthecming in the required
time frame, and so they are making plans independent of the
government. In reality, Fort Calhoun dces nce require an AFR.

Arkansas 1, 2 CCCE-lH S 51 CIROC-198 6/71

"The basin capacities used 5y CCE are consistent
with the utility's current plans. There may be
expansion possible to delay the loss of FCR a few
years. However, there are no firm plans to do this
at this time."

,r
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Again, OcE equivocates in discussing the reality of AFR need.

Our intent is not to review doe error, and it makes little differ-

ence whether or not the right number for basin capacity was used

in the numerical manipulations in doe's February report. What is

important, is that the Arkansas 1 and 2 reactors offer no support

for doe's suggested AFR legislation. Our 1986/87 figure was

basad on the minimum expansion of existing capacity allowing FCR

to be maintained that was known to be possible and counted on by

the utility. The case for an AFR looks even weaker, though, if

the utility's contingency plans are included: they will run withou:

.CR if they lose it (delaying any conceivable AFR need into the

1990's), and they have already secured bids for new onsite spent

fuel storage, which would extend FCR maintainability for the life

of the Arkansas 1, 2 reactors. Clearly, the bottem line is that

the Arkansas 1, 2 reactors do not require an AFR.

Zimmer (DOE-19 8 4 ) (NEDC-19 92 )

"The current utility plans are identical with DCE
figures. The utility says that further expansion is
thecretically possible comparable to the DCE maximum
expansion case. Ecwever, there are no plans to do
that at this time."

In doe's February report, this citation read:

"The current capacity of the Zimmer-1 fuel pool is 1120 assem-

blies. The utility could apprcximately double this capacity, but

no schedule is presently defined for doing this."

n*101 'Ui4u" 2
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NRDC's interviewer spoke with Dr. Chitkara, the head of the

utility's fuel management group, on March 3, 1979. Dr. Chitkara

confidently stated that if the government did not provide an AFR,

the utility would rerack at Zimmer 1 to run with FCR until 1992.

In fact, Dr. Chitkara was so confident about reracking at Zimmer 1

that when asked the standard question of whether the utility would

run the reactor without FCR, he did not understand why he was being

asked the question. He said he didn't feel the question was appli-

cable to Zimmer 1, since the ecmpany feels "very confident" that

they could rerack and thus not have to worry about FCR well into

the 1990's. Despite doe's equivocations about " theoretically

possible", "further expansions" and " presently defined" schedules,

the simple reality is that the Zimmer 1 reactor is in no need of

an AFR.
.

Prairie Island 1, 2 (DOE-1983] CNRDC-19 92 ]

" DOE informaticn on basin capacity is correct.
It involves the utility making scme mcdifications
which it is planning to do. There are no further
expansion plans and the utility felt the political
problems associated further reracking (sic] on tcp
of the two previous reracking activities may r.ake
this cption impossible. Also the Tyrene reactor
startup date of 1936 is very uncertain, and may
slip. In addition, the utility said it will not
ship Prairie Island fuel to Tyrone for storage.
The NRDC date of 1995 [ sic] for ics cf FCR [ sic]
is totally inconsistent with the data from the
utility."

The NRDC data had nothing to do with possible shipments to

a reactor at Tyrone. We were told by Mr. Wat:1, the plant super-

intendent at Prairie Island, tha t the utility is going out for

o n '_s
,
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bids en another rerack, using neutron abscrbing racks. They

expect to use Boral sandwich material, and plan the modification

to be done in 1982. This new rerack will allow them to maintain

FCR through 1992. When asked if the utility would run without

FCR, Mr. Wat:1 said they " don't really think about it" because

they do not perceive chemselves as having spent fuel troubles.

Further, Mr. Wat:1 said that if the utility does not have the

services of a government AFR in 1992, they will build another

spent fuel pocl, since they believe that would be cheaper than

to base further expansione en the existing fuel pool. Although

Mr. Wat:1 exuded confidence about reracks and never mentioned

" political problems", as will te discussed in detail in the next

entry, even if there were local political problems, an AFR should

not be used to bypass citizen dissent.

Rancho Seco (CCE-1934) (NRDC-1992)

" Rancho Seco's current plans are as stated by COE.
While there may be further expansion pcssible, the
utility was particularly emphatic that there were no
plans to do this. The utility fe'' ""'' ""e NRCC
date of 1992 was unfounded."

Of course, this citation leaves open the questien of whether

NROC's date of 1992 is correct in indicating no AFR need. It

shculd be clear that what a utility dces, er even plans to de,
depends heavily en what in thinks the gcVernment will do. If

a utility believes that the federal government will provide a

cheap AFR facility to remove all "back end" fuel cycle concerns

from the utility, then of course the utility will not embark on

10' c (a ;71
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any ecmmitments to handling those concerns itself. (Although it

will cost the utility to use an AFR if one is provided, since the
governmant will soak up the entire capital cost of the project,
having the option of using an AFR costs the utility nothing.)
A utility may well have contingency plans on what it will do :.f
no AFR is forthecming, but so long as the option of using an AFR

.

is available for free, the utility will try to have that option

maintained. Simple common sense demands that the utility supports

legislation giving it this free, yet potentially valuable, option.
The main concern at the present time is whether or not an

AFR is really needed, and if it is, precisely which reactors re-

quire an AFR. DcE has confirmed to NRDC that in the follow- ?

response to NRDC's report which resulted in the March 30 DcE anal-

ysis, at no point did the doe interviewer ask the utility what
they wou"d do if no government AFR were available. He asked them

many questions regarding assumptions made by DcE in the numerical

manipuistions in the February report, but he stayed clear of asking

questions that confronted the issue of AFR need head on. Further,

recent evidence obtained by NREC indicates that the main purpcse

of CcE's follcw-up study was to warn utilities not to cccperate

with cutside efforts to cbtain accurate information. It is in

this centext that we review the Rancho Seco entry.

Cur interviewer spcke with Mr. Dan Whitney, the Senier

Nuclear Engineer at Rancho Seco's controlling utility, the Sacrc-

mento Municipal Utility District, on March 6, 1979. Mr. Whitney

said that they could "at least double" onsite capacity by rerack-

4B 20d
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ing using neutron absorbing racks, which would alicw them to main-

tain FCR into the 1990's. He did express strong concern that they

would not get a license for such a rerack by local intervenor

groups. He went en to say that they were " counting on" government

action by 1985 to solve their troubles. In reporting this entry,

NRLC used the 1992 date because we wanted to display the data in

a format directly ccmparable to that used by doe. Since doe as-

sumed that the utility could realize its latest plans and in no

way attempted to incornt . e the effects of the many interventions

new ongoing, neither did we. Mr. Whitney s_emed absolutely

clear that if they could get a rerack by local intervenor groups

they would in fact rerack. He seemed equally clear that govern-

ment action by 1985 would be a simple solution to a political

problem and not to a technical problem.

In this light, although views of what is the best interpre-

tation of " latest plans" in this case are subject to honest differ-

ences, the simple reality is that Rancho Seco offers no evidence

of AFR need. As we understand the matter, the Administration has

suggested an AFR not as a politically-expedient means of bypassing

citizen dissent over nuclear pcwer, but as a device to manage

technical problems. There are no technical spent fuel problens

at Rancho Seco, but there apparently is considerable citizen con-

cern. If DcE wants to use citizens' concerns in the Rancho Seco

to justify AFR storage, it should be consistent and takecase

heed of citizen concerns throughcut the coun.try which may well

result in the shutdcwn of nost of the reactors on doe's "near

hhk )b
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term AFR need" list, thus eliminating them all as contend;rs

for near-term AFR need. It is technically easy and economi-

cally cheap to store Rancho Seco's spent fuel onsite; thus, this

reactor does not require an AFR for storing its spent fuel.

Hatch 1, 2 (DOE-19 8 3 ) (NRDC-19 95 )
.

"The basic capacities used by DOE were correct.
The utility has indicated there are no plans to
ship to Bogtle when it comes on line. Hence, the

-

DOE assumption of no transhipment between Hatch (BWR)
and Vogtle (PWR) remains valid."

This entry is a confusing surprise to NRDC: maintainance of

FCR through 1995 at Hatch has nothing to do with transhipment to

Vogtle: NREC was told that Georgia Power Company will maintain

FCR through this date without a government AFR by reracking onsite

at Hatch. Whether or not the doe assumption about transhipment is

valid has nothing whatsoever to do with the correct loss-of-FCR -

date at Hatch. If doe thinks Hatch offers evidence of AFR need,

why did they not provide it? The NRDC daue is correct; there is

no need at Hatch for an AFR.

Diailo Canyon 1, 2 (CCE-1932) (NRCC-19 33 /3 9 )

"Again the basic capacities used by COE were correct
and the loss of FCR dates used by CCE were appropriate.
The utility felt the NRDC dates were unfcunded."

The issue is, cf course , not whether a date is " appropriate",

because " appropriate" cennotes suitability for a purpose: the

issue is whe:her or not the original daces supplied by DcE were

9e
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correct, under the representations made about them, and thus,

whethe r an AFR is required. On March 5, ,1979, Mr. Terry Rapp,

the Senior Power Production Engineer at Diablo Canyon, told

NRDC's interviewer that Pacific Gas cid Electric Company would

rerack at Diablo Canyon 1&2 to deal with its spent fuel problems.

As the interviewer noted at the time of the survey:
,

"They [ Pacific Gas & Electric] don't knew how far they
can extend capacity, but Rapp confidc ely stated it
would be " substantial", with at least five discharges
after the first one; this would extend FCR maintaina-
bility at least into 1988 for DCl, and into 1989 for DC2."

Rapp also told the interviewer that the utility's target was to

have the greater capacity licensed and installed at the time of

the first discharge (the Diablo Canyon reactors are not yet oper-

ational). Thus, the Diablo Canyon plants do not support doe's

legislative push for an AFR.

Brunswick 1, 2 (DCE-1980/81) (NRDC- 1992)

"The Brunswick spent fuel pools have been expanded
to their maximum. The utility confirmed that Bruns-
wick would lose FCR in about 1981. Until the Harris
reactor comes en line (planned for 198 4) , Brunswick
would have a storage shortfall. Clearly any delays
in the startup of Harris exacerbate the situation."

What the OcE dces not say concerning this entry, is that a

shcr: fall occurs at 3runswick only if one assumes that the Robin-

sen 2 reacter (cwned by the same utility) regains FCR (which it

lost in 1975) by massive dumping of its spent fuel at the Brunswick

reactors' pccls. If transhipment does not occur, the Brunswick

reactors can maintain FCR with their current capacity through the

dates given by NRDC. If transhipment does occur, spent fuel can

b 0 b. ]O!'
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be managed so that at any one time in the three reactor system,

(Brunswick 1 & 2, and Robinson 2), there is only one reac'_cr

operating without FCR, as is pres (ntly the case. There is no

disguising that if retention of an FCR is important the Robin-

son 2 reactor dces not have it and has not had it since 1974-75.

It is possible to manage the spent 1 situation among these

three reactors so as to deliberately cause a mess at all t'hree,

but this is not what the utility would do if no AFR were handed

to it. In any event, no 1983 government AFR could possibly solve

the rcot of the problem: the congestion at Rchinson 2. As the

utility personnel told NRDC, the problem can be managed in the

current state until the Harris plant ccmes on line in 1984, at

which time there will be ample storage space for all three reac-

tors. At no point in their " analysis" did DcE centest this funda-

mental point, which denies any Brunswick need for an AFR. -

San Onofre (DOE-1978) (NRDC-1991)

"The DOE data indicated that San Cnofre would lose
FCR now if some action were not taker. San Onofre
has begun shipments to GE Morris. This was footnoted
on the DOE table of reactors with near-term problems.
It is recognized that the continued transfer of fuel
to GE Morris will result in postponing the loss of
FCR date for some years."

Again, althcugh the CoE reccgnizes that San Cncfre will have

no immediate FCR problems because of their centracts with Morris ,

the original citation of 1973 has not been amended other than to

say that the 1 css-of-FCR date will be postpened "fer scme years."

CoE makes no cccment on the NRDC survey findings, which showed

that San Cncfre 1 has many options cpenIin dealing with spent
fuel. The 1991 date cccurs with simple on-site reracks at San

,c a a n :i
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Onofre 1, but the utility perscnnel interviewed also made a

point of citing their ability to utilize the new San Onofre 2

and 3 facilities, or to continue the contract with Morris. Any

of these options disallows a need for a government AFR.

Humboldt Bay " (DOE-197 9 ) (MRDC-1986"

First it should be noted that this reactor has been shut

down since July 1976 and one can seriously cuestien whether

this reactor will ever start cperating again. doe assumes the

reactor will start up in 1979 and will require a shipment to

an AFR in 1979 to maintcin FCR. As the reactor has one year's

worth of running time available with FCR on the current pool

capacity, and it expected not to start operating before 1980,

it is unclear where doe gets its figures, and why they offer

them. Based on our own utility survey, we have assumed the

reactor starts up in 1980. It can run for a year withou' loss

of FCR. During this period it can expand capacity (rerack) to

meet its needs (with FCR) until 1986.

As en aside, doe says, "the utility confirmed the basin capa-

city ZOE is using as correct. In additicn, there are no plans to

ship to Diablo Canycn, as NRDC seemed to assume, which is a FNR."

Of course, whether or net the current basin capacity was correctly

plugged into doe's medel is not the issue: the essence of the

need for AFR's is the utility's plans and ability to exrand or
better that current basin capacity. Further, well ba# ore March 30

(when the analysis was wricten), doe possessed a complete copy of

MROC's " raw" survey data, and was fully informed that the increase
in FCR maintainability depended, as we were told by the utility,

48a 209
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on expanding on-site storage at Humboldt Bay, not on shipping

to Diablo Canyon. DcE's views on what NRDC "seemed" to assume

are completely misleading, and the analysis supplied fails to

contradict NRDC's finding of no AFR need.

Summary

In summary, therefore, out of 19 listings, the Department of

Energy admitted that NRDC was right in refuting alleged AFR need

on four listings, and that the original doe report is wrong. In

a fifth listing (Maine Yankee) formal NRC licensing documents

prove no need for an AFR. In five more listings, DcE admi.s expan-

sion is possible, but utilitizes a self-serving definition of

" planning" which excludes from considerr. tion any plans that do

not depend on the government providing an AFR. As we have seen,

by doe's own admission, these five reactors, regardless of what -

definition of " planning" is used, do not offer evidence for a near

term AFR. In seven more listings, DcE offers no evidence for AFR

need and refuses to reply to NRDC survey findings. Finally, in

one reactor, Rchinson, the DcE dccuments cuibble with minor points

but admit that NRDC's findings are correct. In the last case,

Trojan, MRDC and doe are in agreement: this reactor will lose FCR

in 1985, and there may be no realistic measures which can

be taken to run this reactor with ensite storage alone

bc yond 1988 (as a theoretical point, even this reactor can

re reracked r v. tend FCR, but there are technical problems

that appear to make this very difficult). Thus, or of 19

listings, DcE cited the facts at cnly one correctly. In

several cases, the doe follcw-up study

/{ 0 E 2S
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belatedly supported NRDC's findings of no need for AFR's. In all

cases, no evidence at all has been found in support of AFR's.

As a final commentary, it should be noted that the economic

and technical uncertainties which now surround nuclear waste

management are legitimate uncertainties which ficw directly from

the anomaly created by beginning a nuclear power program without

having any reasonable notion of how to solve the most serious and

irreversible problem created by nuclear reactors -- nuclear waste.

It is fair and essential that decisions on whether to build mere
nuclear plants and wcither to continue to build and operate those
to which cc=mitments have already been made should he influenced

by the real uncertainties created by this ancmalous situation.

For the government to step forward, as DOE proposes, and offer

to take title to and store spent fuel in government-owned interim

storage facilities in crder to artificially establish for a util-

ity a solutien to the mounting volume of nuclear wastes for which

in fact no disposal solution exists, and to set a one-time fixed

fee for waste dispcsal in order to artificially establish a fixed
cost for waste disposal when no fixed cost can in fact be estab-

11shed, is the worst kind of government subsidy. Nuclear power

is rightly burdened by the waste problem and the absence of any
solution to it. If its benefits are no sufficient to offset

that burden, then it deserves to be halted. The time has ccme

to face up to that chcice, not to avoid it as CCE proposes.

405 2||
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Mr. Canald P. Dise T~

Vice Presidant - Engineering 5 Ej
2Niagara Mchawk Pcwer Corporation

^CO Erie Sculevard West

Q Syracuse, New York '.3202

Cear Mr. Dise:'

<

<
,

j The Ccmmission has requested the Office of the Federal Register to
publish the enclosed " Notice of Proposed Issuance of Acencment to

<

Facility Operating License" for the Nine Mile Pcin: Nuclear Staticn,
Unit No.1, in respense to your request of March 22, 1973.

l The amendment would revise the Technical Specifications to increase
. the spent fuel storage pcol capacity frcm 1984 fuel assemtiies to

3C09 fuel assemolies.
-.

,

Sincerely,

-

; .

y -- w/ ,w-;/s'S.^
1 .c4,(y.- Themas X./rppolito, Chief

-

<

Operating Reac:cr Erar.cn 13
Divisica of C:: era:ing Reactcrs

j Enclosure:
Notice'

cc w/encicsure:
See next page
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-2- Octcber 27, 1972
Niagara Mohawk Power Corporation

cc: Eugene B. Thomas, J _ Escuire
,

LeBoeuf, Lamb, Leiby & MacRaea

1757 N Street, N. W.
Washington, D. C. 20036'

,

Anthony Z. Roisman'

Natural Resources Defense Council
917 15th Street, N. W.

- Washington, 0. C. 20005
,

i T. K. DeEcer, Director

J ($) Technological Development Programs
State of New York<

Energy Office
Swan Street Building~"'

CORE 1 - Second Floor.

Empire State Plaza
Albany, New York 12223

-

'.
1 Mr. Rcbert P. Jones, Supervisor
~

' Town of Scriba
~

R. D. !?
Oswego, New York 13126 -

4,
1

Niagara Mohawk Power Corporation'

ATTN: Mr. Themas Perkins
Plant Sucerintendent

.- Nine Mile Poin: Plant..

- 300 Erie Boulevarc West
Syracuse, New York 13202

;

j - Chief Energy Systems Analysis Era ch (AW-459)
Office of Radiati;n Programs,

U. S. Environmental Prc ection Agency
Recm 625, Easc Tcwer
401 M Street, N. W.

Washing:c1, D. C. 2C4c0
4

3

U. S. Envircemental Proteccica Agency
Regicn II Cffice
ATTN: EIS CCCEDINATCR
25 Federal Pia:a

1 New York, New York IcC07
i
l Cswego Ccunty Of' ice Suilding
} 45 E. Bridce St:ee:

Oswego, NeY Yor4 12'.25! .

ObU d I 'i
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I, UNITED STATES NUCLEAR REGULATORY CCMMISSION
=

? DOCKET NO. 50-220'

NI AGARA MCF AWK PCWER CORPORATICN,

NOTICE OF PRCPOSED ISSUANCE OF AMENCf!ENT TO

FACILITY OPERATING LICENSE .

.

The United States Nuclear Regulatory Commissicn (th: Ccmmission) is

considering issuance of an amendment to Facility Operating License No,

({} DPR-63, issued to Niagara Mchawk Pcwer C0rporation (the licensee), fors

operation of the Nine Mile Point Nuclear Staticn, Unit No.1, located in
,

"] Oswego Ccunty, New York.

wculd revise the provisidns in the Technical Specifications!

J The amendmer:

to increase the spent fuel storage capacity frcm 1954 fuel assemblies to

3009 fuel assemblies in accordance with the licensee's application for
-

i

amendment dated fiarch 22, 1973.
.

-

Prior to issuance of the pro, . sed license amendment, the Cc= mission

1
~ will have made findings required by 5e Atcmic Energy Act of 1954, as

( ) amended (the Act) and the Ccamissicn's regulaticns.'

'

By December 7,1973 , the licenses may #ile a request for a hearin;

to issuarce cf the amendment to the subject facility cperatingwi th res:ec:

I license and any person whose interest may te affecte: by nis proceeding

and wne wishes to participate as a party in the croceeding must file a

wri: ten peti:icn for leave to intervene. Reques s f:r a hearing and peti:icr.s

for leave to intervene shall be filed in ac:Orcance with the Cemnissi:n's
" Rules of Practice for Ccrestic Licensir.g Proceecings" in 10 rR Part 2.

t If a recuest for a hearing or petition for leave :: intervene is filed

i
by the above date, the Commission or an A: mic Safety and Licensing Ecard,

7811220 @'
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designated by the Ccmmissicn or by the Chairman of the Atomic Safety and

Licersing Scard Panel, will rule on the request and/or petition and the

Secretary or the designated Atcmic Safety and Licensing Ecard will issue

a notice of hearing or an apprecriate order.
m

As required by 10 CFR 52.714, a petition for leave te intervene
.

; shall set forth with particularity the interes of the petiticner in the
..
'

proceeding, and hcw that interest may be affected by the results of the

proceeding. The petiticn shculd specifically explain the reascns why;

:

) interventien should.be permitted with particular reference to the folicw-
1

ing factors: (1) the nature of the pet .icner's rign: under the Act tei

i be made a party to the proceeding; (2) the nature anc extent of thea

7 petitiener's property, financial, or other interest in the proceeding; -

1 and (3) the possible effect of any crder which may be entered in the pro-

ceeding on the petitioner's interest. The petiticn should also identify

({} the specific aspec (s) of the sucject matter of the proceeding as ::-

which

petitioner wishes tc intervene. Any perscn wnc has filed a petition fori
i leave to in:ervene or wnc nas been acmitted as a par:y may amend his ;e:i:ica,

but such an amenced te:ition mus satis fy the s;ecificity retuirements
described above,

Nc: later 52n fifteen (15) cays crice :: the firs: precearing con-s
i

ference scnedulec in the ;rcceedinc, :ne ;etitioner shall file a su;ple. ment
1

w0 n,eIvene Wn ( 7 d $ *, [[ j .} d } [f *,]Q [[ C *, @ O *, [C]
* *b

whicn are scugn :: be litigated in :ne matter, and the bases for each
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contention set forth with reasonable specificity. A petitioner who fails

to file such w supplement which sat'isfies these requirements with respect

to at least one contention will not be permitted to participate as a

party.

| Those permitted to intervene beccme parties to the proceeding, sub-

ject to any limitations in the order granting leave to intervene, and have

({} the opportunity to participate fully in the conduct of the hearing, including,

the opportunity to present evidence and cross-examine witnesses.
<

l A request for a hearing or a petition for leave to intervene snail be

filed with the Secretary of the Ccmmissien, bnited Sttaes Nuclear Regulat:ry

Commission, Washington, D. C. 20555, Attention: Occketing and Service-

,

Section, or may be delivered to the Cc= mission's Public Dccument Recm,

1717 H Street, N. W. , Washington, D. C. by the above date. Where petitions

are filed during the last ten (10) days of the notice period, it is
,

, - requested that the petitioner er representative for the petiticner pr:mptly
pe.,

so inform the Comnission by a toll-free telephcne call to Western Unicn at
_

l (3CC) 325-6CCO (in Misscuri (200 342-67 C). The Western Unicn cpera;;r

should be given Ca:agram Iden-ificatien Number 3737 and he felicwing
}
1 ressage accressed :: Thcmas A. Ippelito: (peti icner's name and telephcne
i
i

nutter); (da:e petition was mailed); (plant name)', 2nd (puolication ca ei

i and : age num:er of -his FE:ERAL RE3:5TER notice). A cory f :he petition
a

k 5NOA0 3150 be sent to the Executi.e Legal Direc:cr, U. S. Nuclear Regulat:ry
:: m ssion, Washington, D. C. 20555, and to Eugene 3. Thcmas, Jr., Espui e,

,

J 1m. o.;
4 O '1 (f!
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LeEceuf, Lamb, Leiby and Mac Rae, 1752 N Street, N. W. Washincten, D. C.
t

20026, attorney for the licensee.

Nontimely filings of petitions for leave to intervene, amended

petitions, supplemental petitions and/or requests for hearing will not be

; entertained absent a determination by the Commission, the presiding officer

or tha Atcmic Safety and Licensing Board designated to rule on the petitior
,

and/or recuest, that the cetitioner has made a substantial showir.g cf gccd
,

J

cause for the granting of a late petition and/cr recuest. That determin-

-j aticn will be based upon a balancing of the fact:rs specified in 10 CFR
'

52.714(a)(i)-(v) and 52.714(d).
-

; For further details with respect to this action, see the applica icn

for amendment dated March 22, 1978, which is available for public inspec-
!

tien at the Cemaission's Public Cccument Recm,1717 H Street, N. W. ,
.

] Washington, D. C. , and at the Oswego Ccunty Office Building, 46 E. Sridge
i

Street, Oswego, New York 13125.

1 Cated at Sethesda, Maryland tnis 27th day of October 1975.
<
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typical values , in the vicinity of spent fuel pcc's, of 1 to 2
mrcm/hcur. Ycur response shcuid consider ir. created ;urificaticn sys:em
cperation or increased filter change ouc frecuer.cy.
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10 millirem /hcur, the average dose rates in the vicinity of the pcci,
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nuclear pcwor plants.

Curing removal of the old spent fuel cool storage racks and during the
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TABLE 3

filflE tilLE P0f flT llillT 1

SPEllT Fi1EL POOL STORAGE MAlRIX

Possible Future Storage flatricies

Pool Current
Area Status 1 2 3 4 5 6 7

1 1060/F 1060/F 1060/F 1060/F 1060/F 1060/F 1060/F 1292/P

11 460/G 924/F 924/F 924/F 1080/P 1080/P 1080/P 1080/P

Ill C C C 440/F C C 517/P 517/P

IV T T
'

96/F 96/F T 120/P 120/P 120/P

Pro jec te<1
Capacity 1520 1984 2080 2520 2140 2260 2777 3009

Curr ently licensed stainless steel high density flux trap spent fuel storage rack.F-
G- Standard General Flectric spent fuel storage rack.
P- liigh density poison design spent luel storage rack.
C- Control blade storage rack.
1- 11 ort table.
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filflE f1ILE P0lflT UtilT 1

Pit 0JECTED itfQUlftt f1EllTS F0ll SPElli FULL POOL l100lflCATI0flS

Possible Future Storage Matricies*

1* 9^* 3** 4* S** 6** 7^*

llumber of Uorters 80 80 80 80 80 80 80(Approximate)

Projected 11,.nhours 3200 3300 4000 3200 3300 4000 5500(Approximate)

Contaminated Material 7600 7600 9100 7600 7600 9100 14300Shipped Of fs ite
(Cubic feet)

Pool flodifica tion
(lla n-Items ) 13.5 14.1 17.1 13.5 14.1 17.1 24.2

Itemoval f. Disposal
ot Old Itati s 1.8 1.8 2.8 1.8 1.8 2.8 4.8(fla n-Items )

%
,3

Total llan llems 15.3 15.9 19.9 15.3 15.9 19.9 29.0
.

s

%

*

includes manhours, contaliiiriated rikiterial shipped of fsite, and exposures accumulated duringt he 19hl modi fica tion.
^ ^

includes mani..surs, contamina t ed ma terial shipped of fsi'_e, and exposures accumulated duringthe previous steps of the uolification.
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A slight increase in the spent fuel pccl filter -" . ige cut frecu ncy
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DPR-63
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.
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regarding the spent fuel Pool 20difi 30 IOU f0E i * H,l* ? i L, ' ,"'
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1. Question

Provide the details of tne uraniuc-235 loading and distribu:ica in the
fuel assc=biv. which were used for the sc.ent fuel ecol criticalitye
calcula:icas.
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3. Question
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12. Questien

Stata the quantity and composition of the gas which will come out of the
Soraflex caterial when it is being irradiated in the spent fuel pcol.
Rescense

- Currently a sanple, of Eoraflex ma:erial is being exposed in the Phoeni:.
(s) Reac:c: at 2 x 10" R/hr (Gan=s). Tha gas release frc: a 0.5 inch .: 0.1 inch'"

x 6 inch sample is 15 21/hr. The ec posi:ica of the gas being re-
leased has been measured as ICT.' 0, , 15T. H,, 457; ::, , 14T.' ne:hane , and
3.,., e t u..ane . . . .

13. Question

On page 9 of your March 22, 197S submittal, it is indiaat2d that there is
a poison slab which is sealed in a stainless scaci casin;. Is the Sor: flex
going to be sealed inside of a stainless steel casing?

Rescense .

The Soraflen is canned in a stainless steel casing. The assembly is
vented at the top and bot:c to pravent gas build up in the casing.

/
L

b
14 Question

-

"m3 J . 4.,., * '. . e C .'. e .d - .' C--"Cs.' .'-u O.' . .". e ." C 6 u .3 ' .' .s-
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c e s : -.. d o g g_ ,: ..< ,.-.->.a-.<L,.2
-3 w. . . a..

EeS"Cn'e

Therc 4111 'ce little er no change in the che=ical conpesitica of the
2craflax af ter receiving the design dese of irradia;ica.

15. Cuestien
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Rescense

The Scrafle.: naterial does no: nel: below 1000 ?. A: 1300 F the Scrafier.-w, L, - 4. w. ,.u e .4..s %c .s-..w . g w.~.-

'* r~ n' ?
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15. Cu otic

In .he lorafle. ;oin; ta he bonded to stainless stacl? I~ ao, what will
.-.;..-.4.-.,. . .

,4. -
sne.--a..,..a u- ,u... e. 4..,...4.4,4..,.,.na,~ .a . ., . u. . a, . ..,..i , . a. . . s ,. - - . . ...,. h u, -w. - - . . -

. o, . , .a . . . . - , m . m. . . _,1 m. .,. . . .- u, _a.1, i. . a - . . u.ra ,, .

. . . , ..m -. .

Recronse

The Boraflen is not bonded to the stainless steel casing.

17. Questien

h' hat will the physical prcperties such as :he densi:,, the : dulus of
rupture, and :he ccepressive strength of the Ecraflex be after it receives

..a .
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Storage facilities for approximately 19C0 spent fuel assemblies were.

authorized by the Ccmraissicn in the constructicn permits for Units 1
and 2. These facilities are being constructed in the reactor building.'

Th2 storage ca acity thus provided '.iould acc:; . :date a: proximately two
and cne-haif reactor cores since each ccre woulc contain 764 fuel
assemblies.
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-

MEMORANDUM FOR: Robert W. Reid, Chief, ORB #4, 00R.

v

j FROM: C. Nelson, Project Manager, ORS #4, DOR }
r--

.

SUBJECT: FORTHCOMING MEETING WITH MAINE YANKEE ATCMIC
- POWER COMPANY , _ . - ..

Time and Date: 10:20 a.m., December 13,1573 .

..

| Lccation: P-llo, Phillips Buildingi

Sethesda, Maryland "

| Q -= .

| Purpose: M.Y. proposes to store fuel in the
spent fur.1 storage pool in a modi-

.

fied "ccmpact" fuel bundle. Thei

normal fuel assembly is a 15 x 15 pin
'

matrix. The "ccmpact" bundle is a.

,

17 x 17 pin matrix. M.Y. has deter-
;

-

mined that this is not an unrevievied
safety question. We will discuss this

,

- determination,
j .

', Participants: Maine Yankee
R. Grcce

1

NRC
C. Nelson, B. Grimes, R. Reid, E. Lant:,

g ,q. ,_ J. DenchewV-

l, .
.__. . ,

e,f~ 5 JC vL5$^ f}S'b.
I Christian Nelsen, Projec+ 'er

} Operating Reacters Brancn
Division cf Operating Reac:: 2

4

a .

I -

l

igjWIDP 'D l? Ding tu
I 4 ni ne n. : e. ,, .t2 , ,

,
' in

7812130OlL p.

*

i1
-

n '3 -) {{ 0 u. t'
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H. Denton
E. G. Case
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T. Carter -
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A. Schwencer
D. Ziemann

"

T. Ippolito
R. Reid
V. Noonan

'

P. Check
G. Lainas(g G. Knighton<

fro. lect Manacer. C. Nelson
,

utLU'

CI&E(3)
^

; G. Barber, I&E (BWR) or S. Showe, I&E (F'n'P.)
r R. Ingram

Receptionist, Sethesda
_

R. Fraley, ACRS(16)-

Meeting Nctice File
Program Support Srinch .

3
NRC Participants

E. Lant:
I J. Donohew
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1
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% _-o 3.a. .2.1-

KMY 78-104

November 22, 1978

United States Nuclear Regulatory Cc =issien
'Jashing:ca , D . C. 20555,

Attention: Office of Nuci Reacter Regulation.

References: a) License No. DPR-26 (Decket No. 80-30M
b) MYAPC letter to USNRC, dated March 27, 1975

(Froposed Change No. 23) '.
._

.

c) MYAFC letter :c US'3C da:ed June 26, 1975 :
ft. d) MYAFC letur to US'aC dated July 25, 1975 F "'

e) USNRC letter :o MYAFC dated Oc:cber 31, 1975 g -c,
(A=end=ct: Nc. 11)

._ ,

9
Dear Sir: e,- : -

~

-

< , .
.. .

.

.,

Subject: Modified Spent i'ucl Fin Stcrage ?
'

. , ,

Maine Yankee anticipates the less of full core discharge capa- ''-

bility in 198!., and the loss of efueling spent fuel discharge capabill:y
by 1987 unless the present spent fuel s:crage capability is enhanced.
Therefore, Maine Yankee has developed and evaluated a spent fuel s:crage
concept which will increase the spent fuel s:crage capability of the
existing s:crage racks at an environ = ental and ecenc=ic ces belew that
of any kncun al:ernative.

(A The new concept involves two distinct phases.- -s
~;p'

Phase one is terred "cc paction" and involves disassembly cf spent
fuel asse:bliec, after a suitable ecoling pericd, and reasse bly in:0
= edified cc pact fuel bundles designed : prcvide a =cre,cc= pac: fuci
pin array. These ec: pact fuel bundles fi in:c the storage loca:1cns
or the existing spent fuel racks, ye: 211cw s:crage cf up to 60% =cre
fuel pins in each c crage 1cca: fen. ''his phase dces not increase the
a cunt of spent fuci secred in the spent fuel stcrage facili:7 Ra the r ,
it alicws existing spen: fuel Oc be s:cred in fever spen: fuel rack
stcrage 1ccaticns than would otherwise be possible.

%..~
,

second phase involves s:crage of ec=pacted fuel in those R' s)
\.

fuel rack s:crage locations vacated during phase one er as yetspent
''

unf died. his alicus cre spent f t.el to be s:cred in the spent fuelpool than the 933 spent fuel assemblics wnich can be stored withcutphase Cnc. c<
,'

*

Eased upon evala2:icns encle ed with this let cr, which are providedf0r infor ation and not for fernal Staff review, Maine Yankee har ~

detcreined that phase one can cctmence vitucut prior Cet:issicn apprcval, ' [( i Vg

'7 8 1 1 0 e O:'- "'' 3'
-Sp

^- *= J
-

^M.nDn
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November 22, 1973
Uni:cd St.'tes "uclear Regula: cry Cc==issica Page 2

.

Office of Nuclear Reacter Regulation*

A:::

pursuant to 10 CFR 50.59. Our deter =ina:icn is based ca the fc11cving
considera:icns:

fuel compaction does not involve a change in the Technicala) Spent
Specificatiens of the Maine Yankee Facility Cperating License.

b) Spent fuel compaction does not involve an unreviewed saf ety ques-
tion, because:

1) The probability of occurrence or the consequences of an
accident or =alfunction of equip =ent i=pertant to safety

is notpreviously evaluated in the saf ety evaluation report
increased,

11) The possibility of an accident er =alfuncticn of a different
tfne than any evaluated previously in the safety evaluation

{{p r6, ort is not created.

The =argins of saf ety as defined in the bases for Maine Yankee'siii)
Technical Specificatiens are not reduced.

_

Maine Yankee recognizes that the ec= pact fuel bund]- :ncept does
as - theinvolve changes to the f acility and precedures as dese.

to develcpsafety analysis report and shall enke the necessary =et are
and review these changes.

These deter =inations have been reviewed by the Plan: Operating
-

Re11er Cc==1::ee (FCAC) and the Nuclear Saf ety Audit Review Cc==1::ee
(NSARC) .

Phase two, the increase in tota 2 spen: fuel inventory at the Maine
Yankee si:e, will be addressed in future cercespendence with the Cc==issicn.(Eg

W
Maine Yankee is previding this evaluatien in advance of the

to 10 CFR fC.f9,annual s"--'ry of such changes, as required pursuant
to keep the Cc==issien infer:ed of sn inncvative cencept with pctential
for ecre widespread applica:icn.

this inf or=ation is sari.sf actory; however, if you shculd'4e trus:

require additional informacien, please feel free to centact us.*
,

Very truly ycurs ,

.. v. .
-

n . w . .m. w < ,. u- u.n.._...7.~u
.p.-u.A v . . ..

.

dm/Ws.
,

D. E. Vandenburgh

Vice President

Enclosure

0 O 'l 9 ], - 'aox
L /
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Mnine Yankee anticipa:es :he less of full core discharge capability
._

.

.

i discharge capability
in 19e4, and the 1 css of refueling spent fuc

is enhanced.
by 1987 unless the present spent fuel stcrage capabili:7

Theref ore, Maine Yankee has developed and evaluated a spent fuel s::: age
bili:y of the

concept which will increase the spent fuel storage capa
i belev that

existing storage racks at an enviren= ental and ecccc= c ces

of any kncvn alternative.

The new concept involves two distinct phases.

Phase ene is terned "ce= pac:icn" and involves disassen':ly of spen

fuel assanblies, af ter a suitable c: cling peried, and reassenbly into
ct fuel

ncdified cenpact fuel bundles designed to provide a nere cenpa

These cc= pact fuel bundles fit into the s:crage locaticus
pin array.

60 n=re
of the enisting spent fuel racks , yet allev storage of up :c

increase theThis phase does no:
fuci pins in each storage locatien.

Orage facility. En:hcr.
ancent of spent fuel s:: red da Ehe spent fuel s:

fuel rackfuel to be s:ered in f ever spen:it allevs enisting spen:

s:crage 1ccations than veuld othervice be pessible.

The secend phase involves storage of conpacted fuel in :hese
:

spent fuel rack s:: age loca:icns vaca:ed during phase ene or as ye
fuelbe s:cred in the spen:Th.s alicus nera spent fuel :

unfilled.

fuel assenblies which can be s:_ red vi: henpcci :han the 953 spent

phase ene.
(1) ccnpacti:n

This dccunent presents an evalus:icn of both phases:
fual than currently can be ace ==nedsted.

and (2) s:Oragt of nere spent
f or convenience Sc:h phases have been

The reader is advised :Fa:
Theref:re, when censidering either cenpaction cr

.

evaluated ccc:her.,

be enercisednusfuel st: rage alene, sene judgenen:,

430r casec spent

. <- separating the ef f ects cf cne phase f rc= these of the o ther.i '

a
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1.0 ?IN STORACE CONCIPT

The reader is advised that fo: convenience, both phases have
been evalua ted toge the r. Therefore, when considering eithe r

cc=paction or increased spen: fuel s torage alone, sc=e
judge =ent =ust be exercised in separating the ef fects of
one phase frc: those of the other.

'

The pin storage concept, ter:ed " fuel cc paction", involves the
disassembly of irradiated fuel assemblies and the reassemb'y of the loose
fuel pins created into a skeleton cage similar to the standard cage. The
ccepcetion is derived f rc the elimina:1on of CEA guide tubes and of red
spacer springs in the egg-crate grid asse blies and the eli=ination of poison
rods (shics) . The skeleton cage is depicted in Figure 1.1. A tighter but

(]) still square pitch is achieved wi:h an envelope identical to tha: of a
s tandard f uel asse bly.

This sche =e for increasing s:Orage capacity is very si ple, and
can be imple=ented by adapting the procedures and equipment previously used
for fuel recots:1:ution with which Maina Yankee and many other utilities
are faciliar.

_

The potential for increased storage is significant. The existing
racks have spaces for a total of 953 f uel asse:blies. Of :hese, 217 h ve
been reserved f or the poten:ial to discharge a full core of fuel; the
re aining 736 cells are available for s:orage. Based on the proposed cc: pac:
s to rage schere each rack cell can accc==odate 233 f uel pins. Since there
are a =axi u: of 176 fuel pins per uncc=pacted asse=bly (sc e bundles have
up to lo non-:uel s h1=s) , the cinicu: equivale nt nu=ber of asse:blies which

- -
can be accc oda ted an tw..e s ao ce.3 , s .< s :

O\b/ 736 x 285 = 1192 unce= pac:cd assemblies
17e

or an additional 456 fuel asse blies. The final nu=ber will be slign:1y
highet because of the poison shi reds in some asse=blies. These non-fuel
rods woul d be disposed of as radwas te. This is encugh added space for
sc ewha: :cre than sic additional regular discharges of 71 asse:blies , and
theref o re can assure adequa te spent fuel storage for an adcitional six years

,

or =cre.

1.1 Mechcnical Disassembl.

Maine Yankee has workinc enperience in':he disassembly cf irradiated
fuel asse blies. The tire required for disasse:bly is a function of fuel
design and tecling cons train:s. The earlier fuel types (A, 3, C and RF)
have a lever re:ention ; rid and a pe rranently f as tened upper end fitting,
and six asse:bl:es of this aesi:n have been disassembled a t Maine Yankee.
Whilc the disasseroly is time consu=ing, experience has shown it to be

u
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straight f o rwa rd . 'a'i t h t he p i ns being handled s ingly, the per pin renoval

time ave raged ten cinutes. This " pin renoval tica" included :he tice to
position the bundle, recove the upper end fittinh and replace the reds.

More recently, Maine Y:nkee has accceplished recons:itution of the
E type fuel. (Fuel types D and beyond are reconstitutable by design.)
In the I f uel,16 burn:51e poison shic reds pe r assembly were recoved and
replaced by 16 water filled snia rods. The operation required about fcur
hours pe r assembly, three hcurs was the best time obse rved. Renoval of

the upper end fitting consuces about 20 minutes. Based on these expe riences,

we es tica te pin handling time to range fro: five to ten =inutes pe r pin
f or the overall extraction and s to rage ope ration. Again, this es tima te

includes not only the cine to extract a given pin, but the time also to
position the assembly, remove the end fittings, extract the rods, store
the rods, and transport the e=pty cage and end fittings to storage.

1.2 yechanical Reassemblyg7
b

Reasse=bly ope rations are si=ilar to :he reconstitutica :echniques
proven at Maine Yankee. The storage cage or skeleton depic:ed in Figure
1.1 =aintains :he asse: bled fuel pins in a square array on a fixed pi:ch
which has been deter ined desirable frc: rechanical, physics and thertal-
hydraulic cousiderations. The fuel cc=paccion cage, with an envelope
identical to the standard assembly, is ccapatible with the present s:orage
racks and standard spent fuel s hip ping cat ? = ,

Rods are withdrawn frem the assembly cage and loaded direc:ly into
the storage skeleton cage, exactly as in a recons titutien process. The
grid-defined red positioning also lends itself to potentially cutc ated
disasse bly/lcading schemes. For =anual red =anipula: ion, it is a
configuration si:ilar :o tha: with which plan: pe rsonnel have experience.

The intended leadin; scheme is to fill each storage cage to capacity

({} before placing i: tr:o the rack fo r s:o rage. This 11:1:3 the numbe r of
s:ctage bundles and spent fuel as se=blies in a s tate of partial disas sembly.

1.3 Schedule for Fuel Cce:ac: ion
.

To acce==oda te the 72 assenb.t equilibriu= cycle dischar;e , would
require the disasse bly and cc: pact cr. f or s:O rage of app cxicately two
hundre: asse:blies per cycle. This is jud;ed wi:hin the capabilitias of
a well designed, produe:f on crianced process for the pr:ven single pin
ex::sc: ion and handling tecnnique. However, full benefit cf Oc psc: s:Orage

would likely require at less: licized auccration.of pin handling due :o
t he alre:47 accumula t ec ncn-cc pac:ed s pe nt fuel asse:bly backlog.
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2.0 THEF"AL/EYO?.AULIC ANALYSIS
t

The reader is advised that fo r convenience , both phases have
been evalua ted cge the r. The ref o re, unen considering eithe r
cc paction or increased spent fuel s to rage alone, some
judgement :ust be exercised in separating the ef fec:s of
one phase f ree those of the other.

2.1 Pool Heat Load

The Spent Fuel Pool (SFP) cooling sys te: design is described in
the Final Saf e ty Analysis Repo rt (FS AR), Section 9.8. The pool heat load
re=ains unchanged f rc= the Proposed Change 28 analysis. Therefore, the
capacity of the exis:ing cooling sys:e= is adequate to raintain pool
temperatures belcw design licits for the ec pacted fuel storage concept.

t2%
\L/ 2.2 Pin Coolinz Analvsis

To assure : hat both cc pacted storage bundles and fuel asse=blies
receive adequate local ecoling, a de tailed ther:al/ hydraulic analysis was
condue:ed . The criteria for adequate cociing is the preclusion of nucleate
boiling in the fuel rack under the axi u: pool hea: _ cad conditions. This
analysis ecili:ed the RETRAN cc=puter progra: to =odel a selected row of
f uci s torage cells as shown in Ff.gure 2.1. Selection of a single row cf
a sse:b lies , con:aining either cc pacted s torage bundles or fuel asse=blies,
provides a conse rvative the r=al evaluation cf any possible asse bly loading
or place =ent in the spent fuel pool.

In the evaluation of the rcw of ec pacted fuel bundles, it was
conserva tively assumed that the cc pacted s to rage bundles were ccaposed
of fuel pins taken frc: futi tsse:blies which had been recoved frc: the
reacto r and cooled f or 120 days . (Initially, thine Yankee does not incend(,,) to disassemble any fuel : hat !.as been eccled less than three years.) The
ope rating histo ry of these pins while in the reactor was assumed to be
infinite. Additionally, a cw of freshly discharged fuel asse:blies was
also addressed. These fuel assemblies were conse rvatively assured to coo'.
in the reacto r fo r caly fcur days folicwing shutdcwn prior :o being placed
in the pcol. Asse:bly average exposures of 25,0C0 T.Q/hTU , a conse rva tively
high burnup, were assuced.

The maximu: pecl heat lead and bula pool stabilization :e:pe ra:ure
occurs when a full core is discharged ;us af ter a shutdcwn f ree f u_1 powe r.
Usin; 3 ranch Technical ?csition AFCd5 9-1 guidelines (Rev 1, 11/10/75),
cooling times we re es :abl_shed cons is tent wi:h the above wors: case fu_1
core discharge. Tc bound all future considera tions , the full core cischarge
was assuced :o fill the last available spaces in the pool wi:h :ne as sunpt ion
tha: a11 fuel is cccpacted once it has cooled for 120 days. Required cooling
tires :or the full core discharge are based on not exceeding a bul< poc_

,

t e:Pe ra tu re cf 154c? cr a hea: lead of 22 x 106 STU/hr, assuring a primary
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cocponen: coolin; water te=;e rature of 350F as described in the FS AR. In

the event tha: a full core discharge becc es necessa ry, pool tempe ra:ures
will be cenito red. The bulk po al terperature will be centrolled by simply
li iting f uel :ovement froc the reactor c the pool.

The RETRAN =cdel nodalization is shown in Figure 2.2. Each fuel

s to rage cell shown in Figure 2.1 was codeled separately. T5e upper bulk
pool volume , the downec=er region between the edge of the racks and :he
pool walls, and the region along the pool floor were addressed. Cons e rva tive
fluid f riction and for: leeses were assu=ed f or all ficw paths.

The channel region between each fuel storage cell was assuced to
be heated by ga==a deposition in the channel walls. Results indicate that
all bundles and assemblies receive adequa te flcw. The cutle: cenditions
of the ho :es: cc pacted bundle and the hattest dischar;ed fuel assembly
are shown in Table 2.1.

n.
t:x

The naximu void f raction in :he assemblies a:d the maximu= void
f raction in the space be tween fuel s to rage cells are :ere. Thus, boiling
is not of concern as a source of coderato r d'ensity variations in reactivity
:alcula tic as .

2.3 Loss of Forced ? col Circulation _.

If all forced circulation ecoling flow to the pocl is Icst, the
large volute of pool water (363,000 gal.) provides a heat sink which allows
cine for correc:ive action. The minimu time f or the pool water to reach
the sa:ura:f on te=pe rature is 7.3 hcurs , fo r the =axinu: design ccndition
heat load ' 22 x 106 5 U/hr. In the event tha: nor:a1 cooling flew is

lost, on :.ther shell or tube side of the pool heat exchanger, back-up
cooling .s available. The plan: fire protec: ion syste=, with two 2,300
gp= purps, can be connected to the pool heat exchan;e r shell side ria Oro

(T energency cooling connections (designated ECC on FS AR Figure 9.3-1). Heat

exchange r tube side ficw is provided by two (2) 750 gp: pumps. 12 the event

that one (1) pump is los t, the al:ernate. pump is available to provide ficw.
Additionally, ene rgency cooling connections are provided a: the suction
and discharge cf the pumps to pe r=it connection of a pertable pump.

2.4 Less of Fact Wa:er

Los; cf poo, ccc11.., -ater as a resu.: c:. :2: lure c:_ :ne cocian. . . .

inle : and cutle: lines ext e r:c to the pcal is addressed in the res po ns e

to Ques ti:n 9.13 in Arend:en: 13 to the FS AR. It was deter ined that i;

is 00 ;cssi:le to drain :ne fuel pcol by siphoning cs a result of a rupture
of an/ line nor: ally connected :o the fue; pool.

.
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for convenience, both phases have
The reader is advised that when conside ring eitherThe ref o re ,been eva:ua:ed together. fuel s to rage alone , so=e
ec=paction or increased spentbe exercised in separating the effects
judge =ent that =ust
of one phase fro: those of the other.

3.1 Methodolocy and Assucotions

Criticality calculations were perfor=ed using the =ethodology*
described and utilized in Proposed Change No. 23 and i:s Supple =ents.fuel racks
? oposed Change No. 2S , suppor:ing the conversion of the spentto the high density, boron poison rack design rece vei d NRC
at Maine Yankee
approval in Octo ber,1975.

The ec=pacted fuel storage rack configuration is co= parable to thatdif ference bein;() considered in ? oposed Change No. 23 with the significantThe fuel pin pitch of
of fuel pins in the ce=pacted cage.

0.475 inches established by the s:orage grid structure was utilized in thethe place =ent
The criticality

criticality calculation and represents the nc=inal case. "

calcula: ion assu=ed the* =echanical uncertainties to be at "wors t caseflux trap and the =ini=u=
is, the =ini=u= water inside theThe nc=inal case also utilizes the 95/95ccndi tions . That

30RAL plate thickness are assu=ed.as described in 3 rocks and Perkins report
confidence level Sorca-10 concent Additionally, a nu=ber of other
No. 540 (0.007235 at =s 3-10/bn-es). i

conservative assu=ptions were ueed in this study, including the follow ng:

Unirradiated (Fresh) 3.2 w/o U235 fuel
.

1)

ii) No soluble poison in the pool water

No axial or radial leakage frc= the rack
iii)({}
iv) Calcula: ions were done at the =ost reactive poci te=perature

anticipated (o8cF)
4- was added to all resultsA calculational uncertainty of 3: f

based on Monte Carlo calculations and the analysis of cri:icalv)

expe ri=e nt s .

The PCQ07 progrs=, utilizing four energy grcups with LECFARD cros s
racks was used to detar=ineand an I-Y representation cf thesection input

.

'YAIC-1090, "Cri:icality Calculations on Maine Yankee S pent
Fuel Racks Cantaining 3oren", Nove=ber 1973
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The accuracy of this represen:ation was verified by cc=pariscn
Ip,$,dlil,MonteCarlocalcula:icas.

..,,.g

to $ 5
^

3.2 Nominal Cend*:icns
the storage lattice pitchtThe sensitivi:y of rack Reffective

and the density of the Boren-10 acces is presented in Figures 3.1 and 3.2.
No calcula:1cnal uncertainty has been added to these values. The "e.,,9c.4ve. ..

including calculatienc.of the fully leaded ncminal ec=pacted pin rack,
uncertainty, is 0.604, well below the value of the same racks loaded with

The ressen for this large difference (0.604 versus 0.773)fuel assenblies. This resultis the under nederation of :he racks s:cring ccccac:ed fuel.
is well belev the values presented in ? reposed Change No. 28 and/or :he
existing Facili:f License.

C1 3.3 Off-Nerinal Conditiensm
-

Off-nc=in:1 conditiens vere reviewed for the ccepacted pin stortge
One area which needud to be considered was the K sfgergycg

9 rack cencept. To bound all possible lead'ng:
of partially leaded cages stored in a rack.reac:ive fuel pin pitch was deter =ined. A pin>

the restc onf igura: ions ,' These
pitch of 0.53 was used in calculatica cf new fuel cross secticus.C

cross sections were then assigned to the fuel in the nceinal 63 7
This configura:ica is calculated to be 33.9~4 a core reae:ivefcalcula:1on. This limiting case for-

(or K,ff,c.,..
= 0.750) than :he nc=inal design.

f the racks r:cring*

of f-nc=inal donditicas denens:ra:es -he icw ::ef fective
cc= pac:ed fuel under any loading cenriguration.

-

3.4 Acciden: Cceditions
-4

. s...--o ave 's.

A raview of accident conditions for cc pacted ,je, -e co- - -

t / h j s- _s
""d =ese_ c and or . el 4-5 - ,:ica presented in ? reposed Change No.

-

7% .w_. .w. ' nis su :., a .- . . ...- -
.

-
_;

-Facility Licence is bounding anc need- no. xe '" '>.

.
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The reader is advised that for convenience, both phases have
been evaluated together. Therefore, when censiderin; either
cc paction or increased spen fuel s:crage alone, sone
judgenent eus be exercised in separating the effects of
one phase frc those of the other.

Maine Yankee proposed to change the spent fuel pool storage design
with Proposed Change 28 sub=itted to the NRC " arch 27, 1975. After an
extensive review, the NRC issued Arend er: No . 11 to Lic e ns e No . D?R-3 6
which allowed :bine Yankee to replace the existing s:Orage racks wi:h high
density poisen racks.

.

Fre: a rechanical, naterial and structural standpoint, Maine Yankee
ISh has re-evaluated this design to reflect the ce=pacted fuel s:crs;e concept

and at the sane tire , incorporate the April 14, 1973 FRC guidelines for fuelw

storage =odifica: ices .

4.1 Mechanical and "a:erial Censiderations

The design concep:, =aterials, manufacturin; technicues, along with
the q-'ality assurance and surveillance progra s were all presented in detail
in the original subri::al and subsequent supple =ents. The cceeacted fuel
s:crage concept will not i= pact these ite=s and, therefore, does no require
their re-evaluation.

4.2 . Structural Censiderations
Under the ccapacted fuel s:crage concept the effective wei;h: of

a fuel asse bly in a s:crage cell increases. Therefore the pool and rack
structures are re-evalua:ed as described belcw to ensure their s:ruc: ural/E5

"L# integrity under design loads.

4.2.1 Scen: Tuel ?cci

The 6 fact :k reinf orced concrete flcer cf the Maine Yankee fue .-~

s:crage pool rests ted: ck. The increase in wei:ht sunported by the
ficer utilizing the pin s toraze cencep t culd be uis:ributed in such a canner
to assure allowable ficar Icadings. The increase i- weigh: is well within
che sta:ic supportin capaci:7 of the pool flocr. The s:crage pool will
be resnalyzed internera:in; the ccrpacted fuel cencept to ensure confor:ance
to the original Seisnic I design requirenents.

.

* "Re'. icv and Accep:ance of S en: Teel storate and Handlin:'
Applications," VIC ?uclica:ica da:cd April 14, 1973.
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4.2.2 Cack Drco

All of the conclusiens reached cencerning a dropped cask accident
, f or the existing .'bine Yankee fuel s:orage pool are equally applicable frr
the new design.

If the cask should drcp while being harr. led over the pool, the pool
floor would not be da aged to the extent that cakeup capability could not
be assured or that re s ul': ant flooding could cause critical systers to becene
incperable. Electrical interlocks prevent the crane fro: passing over spent
fuel. The proposed nodification will not increase the area assigned to
fuel storage. Therefore, if a cask drop shculd occur, the cask will net
contact spent fuel asse:blies.

Our review of the cask drop accident leads us to conclude, therefore,
40% that there _s no increase in the probability or consequences of a fuel cass
'a# drop acciden: vich the ce=pacced fuel s:crage desi;n.

._.3 S craze Racks

The original structural design analysis dor the high density s:crage
racks has been re evaluated incorporating the pin s:Orage concept. The
resulting stress levels indicated tha: the present racks wi:h =iner
=odifica:icns will acccanada:e the increased weight wi:hout enceeding any
original design basis.

In addition, "aine Yankee has reviewed the April 14, 1973 NEC
guidelines suggested by the NRC concerning the struc: ural analyses fcr new
s to rage rack sub:it:als . Following :he intent cf these guidelines, the
racks will be analyzed fcr seis=1. and inpact leads.

Seis=ic excita:icn will be inc.ased sinultanecusiv. in the N-S, E-r :.
' - ~ b', and ve rtical direc:icns . Inertia, rack to rack impact, and fuel bundle

impac: ef fects will be censidered. Resocnses vill be combined and lead
cc=binations made in accordance with :he guide'ines. All stresses shall
. e . , 4. . - ..<..2.,.. . u. ,. , , ,r _v _e , , --- _e c_c,_ _i_:_< .

- .u....,< _ v.a . __ .,___- e e.., _._ ..-, <. ... . - _ . . . , r .

analyses and nake any rec.uired rack =cdifica:ica necessary to sa:isfy the
in:en: cf each guideline.
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The reader is advised the fo r convenience , both phases have
been evaluated together. Therefore, when considerin; either
cc=paction or increased spent fuel storage alone, sc e
Judge:ent cust be enercised in separating the e:..:ects c:.
one phase frc= those of the other.

Radiological considerations of ec=paction and increased spent fuel
storage have been reviewed under the guidelines of the April l',1973 N?.C
document.

. ..

5.1 Solid Waste .

The present annual cuantity of solid radioactive vastes gener::ed
by the SFP purifica: ice syste: is apprcximately 20 f:3 It is expected

(hh tha: the increase in calid wastes as a result of the expanded capacity vill
not be significant i.e., less than 10% increase.

-

5.2 caseous Waste

Data regarding Krypton-85 reasured free the fuel building ventilation
system are not available for Maine Yankee. Airborne Kr-85 releases frc=.

MY vent stack (which would inclul: releases free the fuel building) for
1976 and 1977 are 63.91u, curies and 17.31 euries respectively.4

5.3 Dosa2e to ?ersennel

5.3.1 The principal radio p"5clades,presen: ,1;,de:ccrable concen:ra ions
.in the SF? water a: MY are ~ Co, 'J"Cs , a nd 'J ' Cs . The concentrations of

each of these detectable nuclides is approx 1=ately 3 x 10-3 gCi/21.

(}) 5.3.2 Dese rates as censured in the spent fuel pool area at MT are 77ically
on the order of 1 tre:/hr. Extensive calcula: ions were performed to beund
the =axinun expected increase in radienuclide cencentratiens and resul:ing
dose rates as a result of storage capaci:7 increases for Yankee Rova. Theexpansion ratio fer Yankee Rcwe was 2.3 ccerared : 1.5 for Maine Yankee.The calcula:ed incre: ental exposure ra:e due to increased radionucl2decencen::acions ir

:ne YR case was less than 1/10 tre:/hr. based en successi> edischarges of leaking fuel (12 failed fuel). Therefore, the incre: ental
exposure rate in the 37? area due to the increased s:crage a: MY is not
expected to exceed 10% of the present level of apprcxica:ely 1 cre:/hr.
5.3.3 Reutine air sa:pling in.;he spent fuel pool area indicates nodetac:able activity ..e., 10~' g Ci/cc.
5.3.'

As s:2:ed above, rou:Inc airbcene activity samples indicate no
x

detectable a c :i-/ i ty in the SF? area. It is expected that anv increase inair 5c rne acti-ti t:. in the S?? area as a result of the expensica wculd notbe significant i.e., less than ICL cf present levels. Ex:ensive calculaticns

9
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fuel pools in conjt.ction
were performed on the increase in activ!-. . in spent

' Yankee Rcue and Vernon:with the expansion of fuel s:orege capa< .ty at i.e., the successivecf occurences,Yankee. Using an extrecely unlikely se:
unloading of full cores of leaking fuel (l") into the SF? un:11 1: was filled

in radienuclide etncentrations into its enlarged capacity, the increment less than
the pool water due to the expanded capacity were calcula 2d to be

The associated incremental
10% of *.he nor:a1 reasured con:entrations.the si:e beundary would be extremely
exposure rate in the SFP area and at
minical.

MY is accc=plished
5.3.5 The changinc of the S?? decineralicer resin a: associated wi:h the
recotely. ~ ' 1s expected -hat any increase in can-re
opera: ion i a result of the enpansion will be =ini:21. The filter
associated with the S?? de ineralicer has recuired changing apprcaicatelyThe annual can-re:four ti=es since NY began power operatien in 1C72.

? exposure frc: the change cut of the S?? filter is esti:2:ed to be less than'41
The increase in annual can-re: burder fren cre frecuent0.050 =an-ren.

changing of this filter is esticated to be less than 0.005 =an-re=.

The buildup of crud products (e.g., 38co, 60Co) along the sides of5.3.6
the spent fuel pool has not crea:ed any measurable difference in exposure
rates alcng the sides of the pool. ?.cwever, if crud buildup were to becccecleaning cculd be used :o recovean exposure proble=, underva:er vacuu

Such eethods have been used successfully to clean both thethe buildup.
sides and bot:ce of the spect fuel pool at Yankee Rewa. The cleaning

pool
operations in the Yankee Rowe S?? were cenducted to prepare for 1because ofdiving necessary to accceplish certain codifica:icas and not
an exposure proble at the pool edge.

5.3.7 The exeected total annual =an-re received bv. ersonnel eccuryinz
e

isthe fue' pool area during a year which included extensive fuel sipptn:
est'-ated to be censiderably less than 10 =an-rez. Levels cf radiation

(]) in the 5J" area at MY are typically on the order cf I cre /hr. while airborne
levels are not detec:able. As a result, the spen: fuel pool area 2: MY

Air and wa:erpresen; sericus radia:icn prc:ection problers.dces act
sa:pling :cgether wi:5 dire:: radiatien surveys are reu:inely conduc:ed
on a weekly basis in the 57? area. During refuelin: cperations and whenever
extensive work is dcne in the S?? area, centinuces air sangling is perferrec
in conjunc:icn with =cre f recuen: Health FSysics surveys.

5.3.3 Even with the ef f ective expansica cf the spent fuel pool
permitted by fuel cc pac:i:n. it is not expected th:: crv cha r.;e s in the
radiaticn protectica pregran at MY will be necessa ry to rainta'.n exposures

..as ,.cw as reascnably ac. .nieva c;e .
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The reader is advised : hat for convenience, both phases have
been evaluated toge the r. Theref ore, unen considering either

coepaction or increased spent fuel sto rage alone, sc=e
judge:ent eust be exercised in separating the ef fects of
one phase frc= those of the other.

6.1 Need for Increased Storace Cacacity

The Maine Yankee Nuclear Power plant began operation in late 1972.
The core of the reactor contains 217 fuel asse:blies, and the plant spent

f uel s:c rage pool was originally designed to contain 313 spent fuel
asse:blies. It was expected : hat spent fuel would be shipped of f site for
reprocessing af ter a short cooling period, so a large storage capability
was not needed.

..

In 1974 it was bece:ing apparen: that availabali y of cea:ercial
significantly delayed and that reprocessing couldfuel reprocessing ';uld be .

. .
.

o f f e r no ne a r-:e rs r el., e:- ror a continuing ,ack or. storare cacacity. 7n

Ma.rch of 1975, Maine Yankee forwarded to the hRC a finding under 10CFR 50.59
to allow expans' ion of storage capacity frca 31S to 953 asse=blies by
ins tallation of new poisoned s torage racks. This codification was deered
by the SRC to r quire a license a:end ent which was eranted in October ofO

1975. Fabrica:ica and ins tallation of the new racks, which have a cr 7:er-
to-cen:er spacing of 12 inches versus 20 inches in the original racks, is
tiking place in three phases which are scheduled for cc=pletion in 1979.

There have been two subsequent spent fuel discharges since 1975 -
one in 1977 and one in July of 1973. These discharges bring the total nu ber
of spent fuel asse:blies residing in the Maine Yankee pool to 433. Thus,
there are currently 320 locations for spent fuel asse:blies recaining in

f_
7' the pool.

.

The projected discharge /refuelind schedule for Maine Yankee is shn.n
in Table 6.1. This table shows tha: full core rese rve will be las: in 19 fi

L . a. c . . ., . - C a o u. . .< . . . . a. ., ., ue los.. . . . . c. s /:- ~.<..w...x._ % _. . . e - .
.n 5 . ,, , -. .. -:. . , , , .,,,,a3 ..;

3- r v .. . ..w.. . . u. o .

storage pool configurl ion. *.: order to assure Con inu2d eCCactic and
r eliab le ser/ ice to 1:s electrici:'j cus:ccers, ."aine Yankee A:ccic P0wer
Cc=pam. believes :na: :aintenance of full core reserve is advisable. Loss
of discharge capabili:y, of course, wculd force a shundcwn of the reccror.

The need to pr:vife = ore s:crage space for spent fuel 2: Maine Ya nkee
has been precie1:ated by changes in Federal ~overnment po licv. . The currents

Federal policy of indefini:ely defe rring the reprocessing of L'aR fuel
effectivel, pr e cluce s :he sni cent of spent fuel f rca '!aine Yankee to an
off-si:e reprocessing plant as had been originallf planned. At this time,
it is not pos s ib le :o credic: unen reprocessing will even:uallj be allowed.
Mcweva r, even 11 :he policy were enanged acw, the nee: :o cceplete the CISMG

1
*
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preceedina, cerclete the ecnstrue: ion and licensing of recrecessing plants,
and develop a transportation syster to cve spent fuel scul: 1.kely pcs:pene
the onset of significant reprocessin; ac:ivi:7 un:il the id-19'O's. At

that tire, the de and for reprocessing vill far exceed :he lini:ed facili:ies
available. Maine Yankee has no contractual arranteren:s for reprocessing.

It has been preposed by the current Administration that spent fuel
be disposed of directiv. in a vaste rec.ository rather :han being reprocessed..

Maine Yankee believes that such a policy is undesirable in view of the large
potential energy rescurce available in spent fuel as uraniu: and plutoniun.
Nevertheless, the possibility of disposing of spent fuel has been considered.
In February of this year, the Department of Energy announced that cperation
of the first Federal waste repository for spent fuel could not be enpected
until the 1988-1993 tirefrace. Thereforc, a re7csitory vill not be available

the s:crege recuirements of Maine Yankee.in ti=e to tee

The Depar:ren: of Enert.v. (OCE) has also prec.osed a new sc.ent fuel
.w .. . . a . c *.ad..a. . .' . .' e o s r . .. . '"e1,.

.

...e .e, ave ..-... .ma. 3.:...
a

r_ p o ., .4 .f g...a . . . g. 4 c 5.. ..
.. .

- .. .

upon pay ent of a one-tire charge and delivery to a gcve rn .ent-approved
s*.o.a e s'.=. U . . .* m- . . "...a =u =. .' ~, , .. o s" ".. s . o . ag =. .= a e. .' .' ' .' n s ~ " . . e . . . .' 1 a -? '.s.,. . . --.s .

and there is yet no legislative authority or funding to provide then. The

DOE has surgested that they will ::y to erevide ac.eropriate facili:ies bv.
1983-S5, but at this tize, such a possibility can best be charactericed

.

as speculatien. Under these circu: stances, Maine Yankee believes that it
would not be prudent to rely on the Federal gevernment to provide spent
fuel storage space needed for centinuing operatien.

'Je conclude that neither reprecessing ner waste discosal at a

repository nor storage at a governrent facility can be relied upon to correct
a lack of storage space during the 1980's. Thus, there is a clear need .

f or Maine Yankee to pursue other alternatives to provide the necessary
s . - .1. ,. av

.- .,
.. .s

g._
Cc:paction of sr.ent fuel assemblies will satisfv the need for ccre

.

. .- . - ,. . a.a > ; i. , . a ,. * s: o a s e e 8 ., .a , s:
-

a . < <a .< .. e v. .r.s. e e , . , s u. , . 3 4. . . s e -,s . o.a,3 m.. .

. .
n ce.. .. .... >.

than six regular dischar:es of ~1 assccclies. This space
or secewha: tore
is adequa:e to assure that less of full ccre reserve w'.l_ nc: cc:ur until

. .;7..c., -, . . ,. : ~ e . t. . 3 2, ,-

. .a. a .a .i . .a . . .a. -. 3 ,., ., , .

wa .. uue eee.. u.7 e Xa- . : .. .s ..;-*s,m,cc. ac - ..... . .

.o y m . 1 3 . .. :.. 4 .:e w. . .- . p .--,w
. .f . .w,.e a . ' c. d, A. ( . 4. . . u. .. * L. . a.

o
C CL., J C...4.........41 .4. . e . .~ .,. ... .. . ..

; 3._' 1
, n. .: , , . e _' _s _ ., e , .t. .e .' .J. . , . ...e .,3 ,0c..g .3 a ..1 1 c o . n. ) b e.r. , .w..am.. e s . . .. ... . ..A

c a f . . '. .' . v. . s- s..'.*. .>.,**
"h * .' a. - .we. w.~..~ra.~.'... ~ . . ' ' '. . o. s "u .' . * . . . ' . ='" ' ~~ ~~ . . . .

. , ' - o. 4 ..,T., ,*o.- +.a . e s u- . : ~ .. p , . a . .a. . a. .e .:-a . e . : , c' u. .a- ..eme au-- g-.e, -.. .
-. .-- a . , - . . - . - . . . - - r.r

Sy.... .c c .' . . " . - . ' u.a. se... o.==-s...n . .- . =g. .c>.s_ .' .~,' '
. ' " . " . . ' .' s k n - ~ . ~ - s .' . =. . o . . . .

-

or off-site storage after -he governcent nakes a fir.: decision en the
reprocessing cptica and a facili:y is available to ac:cp: the fuel.

.

19
sm

a l '

yUc LiU



.

6.2 Costs c: Scen: Fuel Cc=cac:fon

The oni; significant capi:a1 expense associated with compaction
is :or increased seismic res traints on the exis ting racks; i: is esticated
that this will cts: less than $100,0C0 in total. Only ciner inves t:ents
in f uel handling !quipment are expected.

The actual ces:s of asse=bly disasse=bly are estimated as follows.
A new cc pacted cage consisting of several grids, f our tie reds, and upper
and lower tie plates should cos t significantly less than the cages for the
s tanda rd f uel asse=blies. k'i thou t the require ent to ses:ain in-core
loadings under normal and acciden: conditio ns , the =echanical require =ents
and, therefore, costs are =uch reduced. Specifically, the grids becoce
si=ple egg crates without springs, the guide tubes are replaced by stainless
steel r:ds, and the cc plex end fitting cas tings beccee flat plates.
Standard replace ent cages are estimated to cos: S6000 each. The cost of
the ec pacted cage is es ticated to be S4,000; this is equivalent to $2470
per uncc=pacted asse=bly.

-

G Experience at Maine Yankee with fuel bundle reconstitution sugges ts
that a cc plete asse=bly disasse:bly and reasse:bly in:o a cc pac: array
can be accceplished within 20 hours by two cen. Therefore, the labor costs

involved will approxi=ste 30 hours x 2 cen x $15/ an-hour = $900 per
uncompacted assembly. The old fuel cages cust be cu: up and shipped off-
site for dispesal; this process is expec:ed to cos: abcut $1200 per
unce pacted asse:bly (10 scrap asse blies per load and cost of $12,000 pe r
lead, censisting of S6C00 for cut-up and shipping and $6000 for burial) .
The total of these three ecs:s: new cage, labor, and shipping / burial is
therefore $1570 per uncc: pac:ed asse=bly. The cos: cf cc:pacting 1192
asse=blies is then about S5,450,000.

The total project ces: is es ticated at SS ,5 50,000. If this ces:
is allocated only to those additional 456 asse=blies which can be stored
f olicwing cc paction, then the ecs: beccces abcut $12,200 per additional

631 sto red asse bly.
v

No significant plant operation cost increases are expected as a
result of spent fuel cc paction.

6.3 Rescurces cc- i- as

Spent fuel ec=paction w ll not result in anv irreversible and
irretriesable commi::e nt s of wa ter, land, and air rescurces. No addi:icn:1
alloc: tion cf land wculd be cade; the land a rea acw used f o r the spen fuel
pcol w'il be used core efficiently by 1 creasing the de Lity of fuel s :c ra;e.-

Ihe caly irreversible ceceitzen: of =aterials will be sterial used
for seiscic res: rain:s and for new cc pact fuel r:d cazes. This :sterial,
rainly s:ainless s: eel, should not exceed 100,000 pcunds. This is an
nsigni:1 cant quant ity whe- cc pared to the U.S. annual consu ptica of

'1 O A 97i
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10 pounds.
stainless steel which is abou:

6.4 Ccnsideration of Alternatives
need f or additlocal

Alternatives that could allevia:e the currentConsidera: ion was given
fuel storage capacity have been evalua ted. Discussion ofcost and benefits.s pe c t

to availabili:y, environmental impact,
these alternatives follcus:

to a Reorocessfne Planta) Shipment
l spent

As described previously in Section (6.1), the need for additiona
Maine Yankee is due to a Presidential decision to

indefini:ely defer reprocessing and to a lack of readily available
fuel s corage a:

there is potential storage spaceuovever,
reproces sing capability,exis ting U.S. reprocessing plants.

Unf o rtuna:cly, nene
Theavailable at for storage of Maine Yankee fuel.ef this space is available Valley, New York is no receiving

r9: Nucle ar Fuel Sertices f acility in '4es:The Geceral Electric f acility at Mc :is,U- fuel.any additional spent fuel only f c: its previces reprocessingIlli=ois is accepting spent
customers who have contracts; Maine Yankee has no cen::ac:ualThe Allied General Nuclear Services
arrange ents with General Electric. licensed to accept

(AGNS) f acility at 3arnwell, Scuch Carolina is notexpected in the near fu:ure and even
spect fuel. A license is not storageis likely that AGNS would restrictif one were obtained, it Maine
to those cust::ers who previously had reprocessing contracts;is extre:ely unlikely that any

It

Yankee has no centracts wi:h AGNS. constructed in tice to receive Mainenew reprocessing plants would be.
Yankee fuel as needed in the IS50's.

b)
Shi ent to an Inde enden: Scent Fuel Storace Facility (ISFSF)

As centicned intime, there are no existing !SFSF's.
i ay build suchA: the present

1;f Sect ion (6.1) , the U.S. DOE has sugges ted that
no fire ec itzen: has ye: been

f acilities for the tid 1950's, bu: i: cay
The Ternessee Valley Authori:y (TVA) has sugges ted thatfuel and take available scce spacemade.

build an ISFSF f or its cwn spent is also ve ry specula tive a:fuel; this projec:
in thefor othe r utilitiesNo other private ISFSF's are expected to be buil:

thia time.
near future.

to Anether Reactor Sitec) Shic ent

another reactor f acili:y wculd be physi: allyStorage of spent fual at Shine Yankee
pe s s ib l2 but was found na to be a realistic alternature.
Atenic Power Ccapany does not cwn any rea;;ar except Maine Yankee.in New Sagland have storage problessAll the other operating reac: ors al:hcugh :he need variesthat are similan to :ba: Of Maine Yankee, Eecause storage of Maine fanke
by several years a: the varicus plants. t5 exacerbare
spent f uel a: a dif feren " host" reactor would serve

14
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other reactors are unwilling to accept.

the "hos t's" storage problen,A si ilar si:uation exists outside of New England.
Maine Yankee fuel.It is not deened prudent to plan on shipping fuel to a reactor underof the potehtial f or significantcons truction or planned because
c: ';;ruction delays or cancellation which would ef f ectively eli=inate
the planned s torage space.

Fuel Fool
Increase the Size of the E::istinc Maine Yankee Sren:d)

of the Maine YankeeThe possibility of physicclly ey.panding the sice impossible due
fuel pool was briefly exa=ined and found to bespe nt

to the inability to cove existing structures and hardware.

Fuel Racks wi:h Even More Ti:htiv Scacedc) Reolace the Exis:in2 Scent
Racks

At the ti e that Maine Yankee firs: reracked its spent fuel rack pool,Such spacing isa 12-inch center-to-center spacing was chosen. Itbased on i= proved neutronics calculation ce: hods.() cons e rva tivewould theoretically be pessible to rarack a second time wi:h about5'RC design criteria
10-3/4 inch cen:er-to-cen:er spacing and still zee: 232This reduced spacing could add only aboutfor spent fuci pools.thus less of full core reserve would only be pos tponed
asse=bly spaces;

3 years :o 1937 as cc pared to 1993 wi:h ec pac ed fuel storage.about of :nir. seccnd rerack would exceed 53.5 =1111cn. Thus, :he
per addit hnal stored asse:bly veuld be core than $15,000; this

The cost

The rescurces ofces:
fs: exceeds th; ces t of the proposed codification.
s tainless s teel, borca carbide and aluminu= censuced by ancthe r rerackRe racking
would also exceed these frec the proposed codificanica.
would, theref o re, only receive conside ration in the event

-

ncn-technical obstacles are projected in developinginsur:cun table ,
the cc=pacted fuel s:orage concept.

Cons truction of an Additional On-Site Storace ? colf)

O fuel s t'o rage pool on the Maine Yanke e siteCons truction cf a new spent
was conside red as another alternative. A new pocl cf abcut 27 5 .'CU
capacity could provide storage thrcugh 1996, cc:pa rable to the preposedat less: S27mo di f ica t io ns . Such a facili:y is es:isated to ces:
nillio n. Since the facili:7 would contain abcut 710 assemblies . theThis alterna:ive is seenpe r added assecoly is arcund S33,0CC.ces :
to have a capital ccs: that is extre ely large cc pa red :o c:her

annual cperating ces:s apprcaching Sial:erna:ives. Furthur cre,
:111ica wculd also be invo lved , and cve=ent of fuel into the new pool

tra ns po r: by cask. Cicarly, a new poci would
would require on-site.
have cuch large r envirencental i: pacts and would recuire a much large r
ce==1::ent of rescurces than :he cc paction procedure.

15
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g) Shutdown of the Reactor

that cecpaction (or sore other 1r. crease in s torage) are
not carri ed out, the plant vculd have to be shut down by 1037, a: less:
In :he event

fuel could be shipped out of the pool. Replace ent
until some spent
energy would have to be generated f re other existing pcwer plantsThe average

of which are nuclear or oil-fired.in New England, cos t 23 = ills /kwh which ispower is currently aboutcost of replace =ent
sl37 =illion per year for the 850 M'o'e Maine Yankeeequivalent to about of

pla nt at S0P. capacity factor. Of course, by 1987 the costSince a large
power can be expected to be even higher.replacement

fraction of the replace ent power ust be provided by imported oil,transportation
the environ = ental ef fects (air pollu: ion, oil spills ,

than cont'inued nuclear
accidents, etc.) are significantly worseis con::ary to national policy to rely
gene ra tio n. Fur t he r:o t e , it

Burning of oil resul;s in anon i= ported energy resources.
irretrievable ec :1: ent of resources which cannot be used by future '

is obviouslyThe alternative of shutting down the plan:() generations.
unacceptable.

the lowest cost per addi:ionalfuel cc pac: ion hasIn su==ary , spen end capital costs , represent the s=alles:
assembly space, has no cajor f rontof irretrievable resources, and has the smallese enviroc= ental
cc==it=ent
i= pact. Implementation of cc pact storage will not foreclora

ature

alternatives since actual disassembly /reasse=bly operations can be postponed
If other al:ernatives, such as off-site shipren: becoceuntil needed. incurring

available in the near tern, they could still be exercised without
cajo r cos t penalties.
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TA3LE 2.1

s

Maximus Maxieum Void

Outlet Temp. Esthalpy Fractien

(oF) (3T?f /1be)

l'ottest Pia Bundle 207 175 0.

Hot tes t Fuel Asse:bly 220 18S 0.

Saturation Cecdition

at Outlet Height 234 20 2.4 -
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