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Mr. J. J. Mattimoe
Assistant General ! tanager and

Chief Engineer
Sacramento Municipal litility District
6201 S Street
P. O. Box 15830
Sacramento, California 95813

Dear Mr. Mattimoe:

SUBJECT: RA11010 SECO NUCLEAR GEllERATIllG STATION - REQUEST FOR ADDITIONAL
If!FOR!!ATION

From our review of the infomation provided with your proposed license
amendnent (Anendment No. 84) regarding your spent fuel capacity
expansion, we find we require additional infomation in the area of
Radiation Analysis to complete .our review. The specific information
requirements are outlined in the enclosure.'

In order for us to schedule the completion of our review in this area,
please provide within 14 days of receipt of this . letter the date
t:iat you will provide your responses.

The reporting and/or recordkeeping requirements contained in this
letter affect fewer than ten respondents; therefore, OM3 clearance is
not required under P. L. 96-511.

Sincerely,

hii6IsAI, SIGNED M
p r. n

Joh'ii F. Stolz, Chief
Operating Reactors Branch f4

, Division of Licensing'

Enclosure:
Request For Additional

Information

cc w/ enclosure:
See next page
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Sacramento Municipal Utility - - Rancho Seco, Docket No. 50-312
District

*

ccw/ enclosure (s):

David S. Kaplan, ' ecretary and Christopher Ellison, Esq.S

General Counsel Dian Grueuich, Esq.
Sacramento Municipal Utility California Energy Comission

District 1111 Howe Avenue
6201 S Street Sacramento, California 95825
P. O. Box 15830
Sacramento, California 95813 Ms. Eleanor Schwartz

California State Office
600 Pennsylvania Avenue, S.E., Rm. 201Sacramento County

Board of Supervisors Washington, D. C. 20003

827 7th Street, Room 424
Sacramento, California 95814 Docketing and Service Section

Office of the Secretary

Mr. Robert H. Engelken, Regional Administrator U.S. Nuclear Regulatory Commission
U. S. Nuclear Regulatory Commission, Region V Washington, D. C. 20555

1450 Maria Lane, Suite 210 Resident Inspector / Rancho Seco
Walnut Creek, California 94596 c/o U. S. N. R. C.

14410 Twin Cities Road
Herald, CA 95638

Atomic Safety and Licensing Appeal
Board Panel -

U.S. Nuclear Regulatory Comission
,

Washington, D. C. 20555
Regional Radiation f.epresentative
EPA Reaion IX Alan S. Rosenthal, Chairman
215 Fremont Street Atomic Safety and Licensing
San Francisco, California 94111 Appeal Board,

U. S. Nuclear Regulatory Commission
Mr. Robert B. Borsum Washington, D. C. 20555
Babcock & Wilcox
Nuclear Power Generation Division Dr. John H. Buck
Suite 220, 7910 Woodmont Avenue Atomic Safety and Licensing
Bethesda, Maryland 20814 Appeal Board

U. S. Nuclear Regulatory Commission,

|
Thomas Baxter, Esq. Washington, D. C. 20555
Shaw, Pittman, Potts & Trowbridge

i 1800 M Street, N.W. Christine H. Kohl
i Washington, D. C. 20036 Atomic Safety and Licensing

Appea; Board
Herbert H. Brown, Esq. U. S. Nuclear Regulatory Commissioni

! Lawrence Coe Lanpher, Esq. Washington, D. C. 20555
Hill, Christopher and Phillips, P.C.
19C0 M Street, N.W. California Department of Health

! Washington, D. C. 20036 ATTN: Chief, Environmental
Radiation Control Unit

Helen Hubbard Radiological Health Section
P. O. Box 63 714 P Street, Room 498
Sunol, California 94586 Sacramento, California 95814 -

|
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Encl @sure1

RANCHO SECO NUCLEAR GENERATING STATION

DOCKET NO. 50-312

SPENT FUEL P0OL CAPACITY EXPANSION - REQUEST FOR ADDITIONAL INFORMATION

1. Reference 1 (Attachment 1) provides criteria for the content of a

licensee's submittal. Section V.2.3 of the letter specifies that a licensee

applying to modify a spent fuel pool should discuss the radiation protection

program. Provide this discussion, including an outline of the methods that

will be used for: (1) removal of fuel rods from the present racks, (2)

removal and disposal of the racks, (3) installation of the new high-density

racks, and (4) loading the new racks with spent fuel assemblies. . Include the

nunber of people involved (including divers), the dose rate they will be

exposed to, the time spent in this radiation field and the estimated man-rems

required for each step of the operation.

'

2. Regulatory Guide 8.8 lists actions to be considered by licensees in their

efforts to maintain occupational doses ALARA. Outline,your proposed actions

to assure that the methods discussed in the above question will result in
,

workers doses that are ALARA. Include in your outline the protective measures

used to prevent unnecessary exposures to divers similar to those described in'

Reference 2 ' (Attachment 2).

3. Calculations performed by the staff, based on the activity concentrations .

given in Table 8.1-of your submittal, indicate an c'xpected exposure rate at

the surface of the spent fuel pool of about 3 mR/hr. You state in Section 8.6

that the measured exposure rate is 6 to 8 mR/hr. Evaluate the discrepancy between

the expected and measured values to determine if the difference is due to crud

plate out on the sides of the pool. As per Section V.2.3(b) of Reference 1,

l
|

-

'

|.
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provide the models used in this evaluation. Also, if you find the radiation

levels,results from crud plate out, describe (as per Section V.2.3(f) of

(Attachment 1) the removal methods that will be used to reduce
radiation levels at the pool edge.

Section 8.6 states that the closest approach of stored fuel to the pool4.

walls with the expanded capacity racks is "very nearly the same" as with

the current rack. You should specify the spacing between the stored fuel

and the pool walls for the expanded capacity racks and the current racks.

Discuss how this change in spacing will effect dose rates around the

perimeter of the spent fuel shield walls.

.

REFERENCES ,

NRC Letter, Brian Grimes to All Licensees, "0T Position on the Review and1.
Acceptance of Spent Fuel Storage and Handling Applications", April 14, 1978.

IE Information Notice No. 82-31, "Over Exposure Of Diver During Work in2.
Fuel Storage Pool", July 28, 1982.
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f ATTACHMENT 1/" r ), umicostates
2N . .i AR REGULATORY COMMisslONq.K ,.g g

WASHINGTON O C. 20555;

**"* April 14, 1978'

Docket No.: EO-309

To All Power Reactor Licensees
r=

Gentlemen:

Enclosed for your information and possible future use is the NRC ..

guidance on spent fuel pool modifications, entitled " Review and
-

ThisAcceptance of Spent Fuel Storage and Handling Applications". -

document provides (1) additional guidance for the type and extent '

of information needed by the NRC Staff to perfonn the review o'f
licensee proposed modifications of an operating reactor spent fuel
storage pool and (2) the acceptance criteria to be used by the
NRC Sta.ff in authorizing such modifications. This includes the
information needed to make the findings called for by the Commission
in the Federal Register Notice dated September 16,1975 (copy enclosed)

-

with regard to authorization of fuel pool modifications prior to the
-

completion of the Generic Environmental Impact Statement, " Handlingj

and Storage of Spent Fuel from Light Water Nuclear Power Reactors".'

The overall design objectives of a fuel storage facility at a reactor
complex are governed by various Regulatory Guides, the Standard
Review Plan (NUREG-75/087), and various industry standards. This .

guidance provides a compilation in a-single document of the pertinent
portions of these applicable references that are needed in addressing
spent fuel pool modifications. No additional regulatory requirements
are imposed or implied by this document.

Based on a review of license applications to date requesting authorization
to increase spent fuel storage capacity, the staff has had to request
additional information that could have been . included in an adequately
documented initial submittal. If in the future you find it necessary
to apply for authorization to modify onsite spent fuel storage
capacity, the enclosed guidance provides the necessary infonnation
and acceptance criteria utilized by the NRC staff in evaluating these
applications. Providing the information needed to evaluate the

,
.. :.. e

matters covered by this document would likely avoid the necessity
for NRC questions and thus significantly shorten the time required
to process a fuel pool modification amendment.

Sincerely, ,'

( % WW
Brian K. Grimes, Assistant Director

for Engineering and Projects
- Division of Operating Reactors

Enclosures:
1. :RC Guidance

. ' : ice.

I
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ENCLOSURE NO. 1
' '

' '

n c.e

'
'

.

OT POSITION FOR REVIEW AND ACCEPTANCE OF *

SPENT FUEL STORAGE AND. HANDLING APPLICATIONS
T= "

I. BACKGROUND E.=: 5

5iPrior to 1975, low density spent fuel storage racks were designed with *
a large pitch, to prevent fuel pool criticality even if the pool v..

.+contained the highest enrichment uranium in the light water reactor
Due to an increased demand on storage space for r. =

fuel assemblies. Fis?.
spent fuel assemblies, the more recent approach is to use high density ' " ' -

In the case ofstorage racks and to better utilize available space.
operating plants the new rack system interfaces with the old fuel pool

A proposal for installation of high density storage racksstructure. The.may involve a plant in the licensing stage or an operating plant.
requirements of this position do not apply to spent fuel storage and ..

'"

handling facilities away from the nuclear reactor complex.
. . . . .

On September 16, 1975, the Commission announced (40 F. R. 42801) its
:: " .',
EJintent to prepare a generic environmental impact statement on handling ~

In thisand storage of spent fuel from light water power reactors.
notice, the Commission also announced its conclusion that it vould not
be in the public interest to defer all licensing actions intended to '

-

ameliorate a possible shortage of spent fuel. storage capacity pending
,completion of the generic environmental impact statement.

..

~~ 4
The Commission directed that in the consideration of any such proposed "~"

.

licensing action, an environmental impact statement or environmental
repared in which five specific factors in ,

impact appraisal shall be p/ benefit balance and environmental stresses y

addition to the normal cost #
should be applied, balanced and weighed. 3

.=r !The overall design objectives of a fuel storage facility at the reactor =. s
complex are governed by various Regulatory Guides, the Standard Review:

i
Plan, and industry standards which are listed in the reference section. _. I
Based on the reviews of such applications to date it is obvious that g#j
the staff had to request additional information that could be easily ",

included in an adequately documented initial subm'ittal. It is the : . .:

!"E= 5
intent of this document to provide guidance for the type and extent of iE d
information needed to perform the review, and to indicate the acceptance FEMcriteria where applicable,

,

..

,
,

. . . . 2
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II. REVIEW DISCIPLINES i

I:The objective of the staff review is to prepare (1) Safety EvaluationThe broad staff [I" ,
Report, and (2) Environmental Impact Appraisal.
disciplines involved are nuclear, mechanical, material, structural,

eg-

and environmental.
, _ _ .

i~II
Nuclear and thermal-hydraulic aspects of the review include the poten- *^

tial for inadvertant criticality in the normal storage and handling of
-

the spent fuel, and the consequences of credible accidents with respect
to criticality and the ability of the heat removal system to maintain
sufficient cooling.

'

Mechanical, material and structural aspects of the review concern the '

capability of the fuel assembly, storage racks, and spent fuel pool
system to withstand the effects of natural phenomena such as earth-
quakes,. tornadoes, flood, effects of external and internal missiles, __

thermal loading, and also other service loading conditions.

The environmental aspects of the review concern the increased thermal
and radiological releases from the facility under normal as well as

-

accident conditions, the occupational radiat. ion exposures, the genera-
tion of radioactive waste, the need for expansion, the commitment of
material and nonmaterial resources, realistic accidents, alternatives
to the proposed action and the cost-benefit balance.

The information related to nuclear and thermal-hydraulic type of
analyses is discussed in Section III. .

.The mechanical, material, and structural, related aspects of informa- '

tion are discussed in Section IV.

The information required,to complete an environmental impact assess- ii

.

ment, including the fi.ve factors specified by the Commission, is |
provided in Section V. I

-_ . _ ''.

'
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III. NUCLEAR AND THERMAL-HYORAULIC CONSIDERATIONS
.

$ .. . .~
,

1. Neutron Multiplication Factor mer:- .
.. ..A

To include all credible conditions, the licensee shall calculate ~~~2
.

in the feel . . "'the effective neutron multiplication factor, k
storage pool undet the following sets of assumIbc,orgfitions:

--

|, ..Y,
, , , ,

1.1 Normal Storage ..

The racks shall be designed to contain'the most reactivea. fuel authorized to be stored in the facility without any
control rods or any noncontainad" burnable poison and the
fuel shal? be assumed to be at the most reactive point in

.. .

::
.,

its life. h- a- y

The moderator shall be assumed to be pure water at the -=,3,

.jb.
temperature within the fuel pool limits which yields the '

largest reactivity. . .

The array shall be assumed to be infinite in lateral extentc. or to be surrounded by an, infinitely thick water reflector
.

.

and thick concrete,"" as appropriate to the design.
'

Mechanical uncertainties may be treated by assuming " worstd. case" conditions or by performing sensitivity studies and ;.
obtaining appropriate uncertainties. I'

=:
Credit may be taken for the neutron absorption in structural -" |

,' materials and in solid materials added specifically fore.
[u

neutron absorption, provided a means of inspection is estab- i|
lished (refer to Section 1.5).

-

'd-! ,

! 1.2 Postulated Accidents i
16.1-1975 shall be i# '"?I The double contingency principle of ANSI N

It shall require two unlikely, independent, concurrent | ,"[i
applied. f..;.", 7events to produce a criticality accident. . ;

,

Realistic initial conditions (e.g., the presence of soluble {
'

The 3
boron) may be assumed for the fuel pool and fuel assemblies.

!
i

""Noncontained" burnable poison is that which is not an integral part of ,

. .

the fuel assembly. I
!

,

"It should be noted that under certain conditions ' concrete may be a more
i

[
effective reflector than water. ..

l

111-1
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'

postult.ted accidents shall include: (1) dropping of a fuel.
element on top of the racks and any other achievable abnormal
location of a fuel assembly in the pool; (2) a dropping or tip-
ping of the f'uel cask or other heavy objects- into the ' fuel pool;
(3) effect of tornado or earthquake on the deformation and rela- .! .'

.

tive position of the fuel racks; and (4) loss of all cooling !Zsystems or flow under the accident conditions, unless the cooling 3=-'

.

system is single failure proof. L==.
,

'

p"'

1.3 Calculation Methods |E.:
.

The calculation method and cross-section values shall be verified IT
r==-

by comparison with critical experiment data for assemblies similar [=to those for which the racks are designed. Sufficiently diverse
!E ,

configurations shall be calculated to render improbable the . " " ~

" cancellation of error" in the* calculations.
So far as practi-

cable the ability to correctly account for heterogeneities (e.g.,
,'

,

thin slabs of absorber between storage locations) shall be -

._
demonstrated.

._

A calculational bias, including the effect of wide spacing between
. . . .
. . .

assemblies shall be determined from the comparison between calcu- s..
s.lation and experiment. A calculation uncertainity shall be

determined such that the true multiplication factor will be less u..

than the calculated value with a 95 percent probability at a 95
The total uncertainity f actor on kgff c-.

percent confidence level.
shall be obtained by a statistical combination of the calcula

The k value for thetional and mechanical uncertainties.
racks shall be obtained by summing the calc 0f$ted value, the

-

cn
calculational bias, and the total uncertainty. -

l.4 Rack Modification' =.
=

For modification to existing racks in operating reactors, the
following information should be provided*in order to expedite the
review:

f.[The overall size of the fuel assembly which is to be stored =;
(a)

in the racks and the fraction of the total cell area which E"-
. represents tne overall fuel assembly in the model of the sr.f,

nominal storage lattice cell; g.7--

:
For H.,0 + stainless steel flux trap lattices; the nominal ;.d

.

(b) thickhess and type of stainless steel used in the storage ,T~
racks and the thermal .(.025 ev) macroscopic neutron absorp- i.i
tion cross section that is used in the calculation method {

,

for this stainless steel;

Also, for the H,0 + stainier.s steel flux trap lattices, the
?

(c) change of the calculated neutron multiplication factor of
.

TTT 9
,

r

=m.

6
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infinitely long fuel assemblies in infinitely '.arge arrays |

inthestoragerack(i.e.,thegofthenominalfuelstorage
lattice cell and the changed g) for:

'

!|A change in fuel loading in grams of U835, or equiva-(1) 1ent, per axial centimeter of fuel assembly where it is :;
;.c:assumed that this change is made by increasing the -

enrichment of the U885; and,
-

.

-

A change in the thickness of stainless steel in the
,

s .

(2) ;
storage racks assuming that a decrease in stainless
steel thickness is taken up by an increase in water
thickness and vice versa;

(d) For lattices which use boron or other strong neutron absorb-
,

ers provide:

(1) fhe effective areal density of the baron-ten atoms *

(i.e.,B10 atoms /cm2 or the equivalent number of boron-
.

ten atoms for other neutron absorbers) between fuel
. .

assemblies. ,

'

(2) Similar to Item C, above, provide the sensitivity of
-thestoragelatticecell}to:

(a) The fuel loading in grams of U235, or equivalent, | .

'

per axial centimeter of fuel assembly,
.

(b) The storage lattice pitch; and, ' j-
;

,

(c) The areal density of the boron-ten atoms between
.

L
fuel assemblies. .

'

.'

1.5 Acceptance Criteria for Criticality
,

,

1
,

t
The neutron multiplication factor in spent fuel pools shall be
less than or equal to 0.95, including all uncertainties, under 7-

,

a.11 conditions
y

f
i
.

For those facilities which employ a strong neutron absorbing(1) material to reduce the neutron multiplication factor fcr the
,

storage pool, the licensee shall provide the description of 6
onsite tests which will be performed to confirm the presence

The j
! and retention of the strong absorber in the racks.

results of an initial, onsite verification test shall show
within 95 percent confidence limits that the*e is a suffi-
cient amount of neutron absorber in the ra:ks to maintainInthe neutron multiplication factor at or belc 0.95. ,

!
addition, coupon or other type of surveillan:e testing shall ,'be performed on a statistically acceptable sa ple size en a I 4

| !

III-3 }- -

' -

.. o

_ - _ , , , _ , , - . , , . . _ . _ . . , _ _ . , ____ry ,-_-.-.,,._,.,c4.- _,---.--__,__y _.- , . . , . . _ _ - , _ _ _ . . _ _ , _ _ _ _ _ _



_ _ - - . _ . . ..

'

.,

{ ^ '- p'
' ,,

.
,,

perio'dic basis throughout the life of the racks to verify
the continued presence of a sufficient amount of neutron
acsorber in the racks to maintain the neutron multiplication.

2

factor at or below 0.95. .

u.-. . ..:
(2) Decay Heat Calculations for the Spent Fuel

~ .
. - t*

The cr,1culations for the amount of thermal energy that will |5
'

!.. =i'

have to be rest)ved by the spent fuel pool cooling system idij

shall be made in accordance with Branch Technical Position i .s.iResidual Decay Energy for Light Water
APCSE 9-2 entitled,'e"rm Cooling." This Branch Technical F.=:.<

Reactors for Long T .m
Position is part of the , Standard Review Plan (NUREG 75/087).A - ..

(3) Thermal-Hydraulic Analyses for Spent Fuel Cooling ,

-

Conservative methods should be used to calculate the maximum
-

.
,

fuel temperature and the increase in temperature of the
The maximum void fraction in the fuel

.

.: . .

water in the pool. ':,

assembly and between fuel assemblies should also be calculated.
.-

J
. : .=.y

::

Ordinarily, in order not to exceed the design heat load for
1,

.:

the spent fuel cooling system it will be necessary to do a
certain amount of cooling in the reactor vessel after reactor

-

shutdown prior to moving fuel assemblies into the spent fuel
The bases for the a'nalyses sh?uld include the estab- ,pool.

lished cooling times for both the usual refueling case and ]the full core.off load case. .

A potential for a large increase in the reactivity in an H O
-

2 ui
flux trap storage lattice exists if, somehow, the water is :

kepi. out or forced out of the space between the fuel assem- iFor this reason,
blies, conceivably by trapped air or steam.

'

it is necessary to show that the design of the storage rack -'

is such that this will not occur and that these spaces will *!
always have water in them. Also, in seme cases, direct f
gamma heating of the fuel storage cell walls and of the "-1

.

intercell water may be significant. It is necessary to .

.. !
"

consider direct gamma heating of the fuel storage cell walls O
.

and of the intercell water to show that boiling will not :.C|.!
occur in the water channels between the fuel assemblies. .:: !

' "

Under postulated accident conditions where all non-Category . ~j'

I spent fuel pool cooling systems become inoperative, it is
.

t
necessary to show that there is an alternate method for 'l

..

When this alternative method
,

.

8cccling the spent pool water.
requires the installation of alternate components or signifi-'

cant physical alteration of the cooling system, the detailed ;

steps sha1? 'i> described, along with the time required for J
the average amount of water in the fuel pool 8

each. Alsa
and the expected heat up rate of this water assuming loss of f'

all cooling systems shall be specified. j
III-4 i.
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(4) Potential Fuel and Rack Handling Accidents
,

,

:I . iThe method for moving the racks to and from and into and out 'i.C. i
'

of the fuel pool, should be described. Also, for plants ,

~fE I !where the spent fuel pool modification requires different
fuel handling procedures than that described in the Final

55"j!
.

'
: ;

2:1 q .I
Safety Analysis Report, the differences should be discussed. E- A= .| If potential fuel and rack handling accidents occur, the ~~"~T: ''

neutron multiplication factor in the fuel pool shall not 2d.nf
exceed 0.95. These postulated accidents shall not be the .".j

' ~:
cause of the loss of cooling for either the spent fuel or

.. . .::
the reactor. ,

.

(5) Technical Specifications .

:. .

To insure against criticality, the following technical speci-
- .

.

fications are needed on fuel storage in high density racks: .: .

i

:. . i=
1. The neutron multiplication facter in the fuel pool -= {shall be.less than or equal to 0.95 at all times.

|
The fuel loading (i.e., grams of uranium-235, or

-

2. i,
equivalent, per axial centimeter of assembly) in fuel
assemblies that are to be loaded into the high density
racks si.'uld be limited. The number of grams of

' Ouranium-235, or equivalent, put in the plant's tech-
*

. nical specifications shall preclude criticality in the'

fuel pool.
1

i
Excessive pool water temperatures may lead to excessive loss ' ~

Analyses !!
of water due to evaporation and/or cause fogging. = 1:of thermal load should consider loss of all pool cooling i.

'

To avoid exceeding the specified spent fuel pool
~ ~ ~ 1,
.

systems.'

temperatures, consideration shall be given to incorporating
a technical specification limit on the pool water tempera-For
ture that would resolve the concerns described above. -

..

limiting values of pool water temperatures refer to 51..i
!~:I:.:d

. ANSI-N210-1976 entitled, " Design Objectives for Light Vater . :. ~
Reactor Spent Fuel. Storage Facilities at Nuclear Power L

-

Stations," except that the requirements of the Section
9.1.3.III.1.d of the Standard Review Plan is applicable for . ...;,

the maximum heat load with normal cooling systems in
.-..

,

operation. I

. = . . . . .
.;,

, <o+

t
I

},

.
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I IV. MECHANICAL, MATERIAL. AND STRUCTURAL. CONSIDERATIONS
'

(1) Description of the Spent Fuel Pool and Racks
i:~=H '

Descriptive information including plans and sections showing the E~ i;"

spent fuel pool in relation to other plant structures shall be .Ws )provided in order to define the primary structural aspects and =Es ;
elements relied upon to perform the safety-related functions of iW+FThe main safety . function 'of the spentthe pool and the racks.
fuel pool and the racks is to maintain the spent fuel assemblies E-Q;

in a safe configuration through all environmental and abnonnal
n =-;

+
loadings, such as earthquake, and impact due to spent fuel cask

. drop, drop of a spent fuel assembly, or drop of any other heavy
| object during routine spent fuel handling.'

'
-

The major struct9ral elements reviewed and the extent of the - -

descriptive information required are indicated below. :
-

.

-h
Support of the Spent Fuel Racks: The general arrangements

(a) '"i
and principal features of the horizontal and the vertical , .

'i
supports to the spent fuel racks should be provided indi- ]cating the methods of transferring the loads on the racks to

-.
,

**

the fuel pool wall and the foundation slab. All gaps
'

(clearance or expansion allowance) and sliding contacts
.

should be indicated. The extent of interfacing between the |,: ,

;;
new rack system and the old fuel pool walls and base ' slab
should be' discussed, i.e., interface loads, response spec-

_P

;
'

i
tra, etc.

' '!
If connections of the racks are nade to the base and to the , ,. }

'

side walls of the pool such that the pool liner may be . ;-
.

I

perforated, the provisions for. avoiding leakage of radio- !active water of the pool should be indicated. i!

(b) Fuel Handling: Postulation of a drop accident, and quanti- 4

| fication of the drop parameters are reviewed under the .. g.g

environmental discipline. Postulated drop accidents must j .u .:
iE4include a straight drop on the top of a rack, a straight :-didrop through an individual cell all the way to the bottom of
. ..il

:-In-the rack, and an inclined drop on the tcp of a rack.
tegrity of the racks and the fuel pool cue to a postulated .1- 4

:
fuel handling accident is reviewed under the mechanical.

Sketches and suffi-
-

material, and structural disciplines.
cient details of the fuel handling system should be provided

-

,

i'

to facilitate this, review. -
,

.

|
<

1|
-
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(2) Applicable Codes, Standards and Specifications

Construction materials should conform to Section III, Subsec-
All Materials should be selected totion NF cf the ASME* Code.

be compatible with the fuel pool environment to minimize corre- .

sion and galvanic effects. ::--

de
Design, fabrication, and installation of spent fuel racks of

.

is.:.
stainless steel material may be performed based upon the AISC"" |:E
specification or Subsection NF requirements of Section III of the ,

,...O
Once a code isASME B&PV Code for Class 3 component supports. When the Ed::ij

chosen its provisions must be followed in entirety. : ;;[
.

AISC specification procedures are adopt'ed, the yield stress ;4
values for stainless steel base metal may be obtained from the
Section III of the ASME B&PV Code, and the design stresses de-
fined in the AISC specifications as percentages of the yield

Permissible stresses for stainless steelstress may be used.
,

welds used in accordance with the AISC Code may be obtained from .

Table NF-3292.1-1 of ASME Section III Code.

Other materials, design procedures, and fabrication techniques
will be reviewed on a case by case basis. ,

1

(3) Seismic and Impact Loads
'

For plants where dynamic input data such as floor response spec-
;

tra or ground response spectra,are not available, necessary !

dynamic analyses may be performed using the criteria described in -

The ground response
Section 3.7 of the Standard Review Plan.

?

spectra and damping values should correspond to Regulatory Guide ;

1.60 and 1.61 respectively. For plants where dynamic data are i
available, e.g., ground response spectra for a fuel pool sup- ;-

ported by the ground, floor response spectra for fuel poolssupported on soil where soil-structure interaction was considered
-

in the pool design or a floor response spectra for a fuel pool i

supported by the reactor building, the design and analysis of the ;

new rack system may be performed by usir.g' either the existing
input parameters including the old damping values or new param- |The use
eters in accordance with Regulatory Guide 1.60 and 1.61. J
of existing input with new damping values in Regulatory Guide ,}

'

1.61 is not acceptable.
(j

Seismic excitation along three orthogonal directions should be 7.f
imposed simultaneously for the design of the new rack system. .J,

(;,

'American Society of Mechanical Engineers Boiler and Pressure Vessel - t

' .

'

iCodes, Latest Edition. i

"American Institute of Steel Construction, latest Edition.
I
'

IV-2 i
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D)

The peak response from each direction should be cc-:'ne:If response see:,ra are. ,

..

!

I .

i o..ly, ine sa:e ;

square root of the sum of the squares.
-

available for a vertical and horizontal direct onshorizontal response spectra may be applied along tne o
.

-
tther hori-

,

,.

. . . . . -
'

5=".d=:. I
zontal direction. ing and

by the NRC. f @1.-S
,

The effect of rubmergence of the rack system on the dampith

the mass of the fuel racks has been under studySubmergence in water may introduce damping from two sourfrom the submergediEr.7.;"Er

ces,(a)
g-~, _ ;

viscous drag, and (b) radiation of energy away
far enough =p|- 3

,

body in those cases where the confining boundaries aredaries. Viscous . uni:.:

away to prevent reflection of waves at the bounBased upon the findings of this. > . ,

figuration, wave i

damping is generally negligible.current study for a typical high density rack condcitional damping--

reflections occur at the boundaries so that no a
;
t'''.**.:

25sE'

should be taken into account. l der the E

A report on the NRC study is to be published short y und structures .. j@
title " Effective Mass and Damping of SubmergeThe recommendations provided incceptable basis=p === ,m

(UCRL-52342)," by R. G. Dong.
---

this report on the added mass effect provide an aIncreased damping due to submergence in
'

-

lble test data and/or
=,

for the staff review.water is not acceptable without applica
.

|
detailed analytical results. f t,e guide
Due to gaps between fuel assemblies and tha walls od by the impac, of fueli;

4

Acditional !
tubes, additional loads will be generate

'

i
assemblies during a postulated seismic excitat on.The maximum velocity of.. a E. f

i d by estimating __i
loads due to this impact effect may be determ ne

.

!

the kinetic energy of the fuel assembly.the spectral velocity ZQ
the fuel assembly may be estimated to bebmerged fuel ..f 2
associated with the natural frequency of the suLoads thus generated should be considerec for

local as :==

f the rack and the sup- _ 2E

well as overall effects on the walls o .It should be demonstrated that the consequent
assembly. ' .ijgr

f the fuel.
porting 'fragework. loads on the fuel assembly,do not lead to a damage o')I.I.

ts may be accept- #M55
,

Loads g'enerated from other postulated impact evenibed in the report:- sh F ,
able, if the following parameters are descraximum velocity at sc. Ih

the. total mass of the impacting missile, t e mf tha target material&-
-

the lime of impact, and the ductility ratio o
- - ,utilized to absorb the kinetic energy. .

'

Loads and Load Combinations: the Droposed h
:-

,

(4)
Any change in the temperature distribution due toInformation pertaining to the-

i ns thereof should
i

modification should be identified.i
applicable design loads and various comb nat obe provided indicating the thermal load due toh the pool wal's ano base

the ef'ect of tne ~~

maximum temperature distribution throug e

IV-3
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.

due toslab. Temperature gradient across the rack struct~

differential heating effect between a full and an erapty cell
* .

'

should be indicated and incorporated in the design of the rack
Maximus uplift forcas available from the crane should '

structure.
be indicated including the consideration of these forces in the ic"- -

design of the racks and the analysis of the existing pool floor, F : e =,
-

if applicable. == =

The specific loads and load. combinations are acceptable if they C }E
are in conformity with the applicable portions of Section

.
.

. . . .
-

3.8.4-II.3 of the Standard Review Plan. [ ..

' . - - . .'

(5) Design and Analysis Procedures i .:w.E.

I : =.dDetails.of the mathematical model including a description of how i ..-
the important parameters are obtained should be provided includ- -

ing the following: the methods used to incorporate any gaps.

between the support systems and gaps between the fuel bundles . - -
and the guide tubes; the methods used to lump the masses of the ii. -F
fuel bundles and the guide tubes; the methods used to account for

,' -

- r-F
the effect of sloshing water on the pool walls; and, the effect -- - E
of submergence on the mass, the mass distribution and the effec- 5tive damping of the fuel bundle and the fuel racks.l

The design and analysis procedures in accr.,rdance with Section
-

. _E,,.-
'

3.8.4-II.4 of the Standard Review Plan are acceptable. The . . . . .

"'~~~

effect on gaps, sloshing water, and increase of effective mass.

| and damping dueito submergence in water should be quantified. _._,

! ~'~'

When pool walls are utilized to provide lateral restraint at Z',,
higher elevations, a determination of the flexibility of thf pool
walls and the capability of the walls to sustain such loads ~..g

.,,;;

should be provided. If the pool walls are flexible (having a
i M.'

fundamental frequency less than 33 Hertz), the floor response k.
spectra corresponding to the lateral restraint point at the &

' higher elevation are likely to be great,er than those at the base
In such a case using the response spectrum approach, .. . J

of the pool. :.

two separate analyses should be performed as indicated below:
.

_

A spectrum analysis of the rack system using response spectra .|7"
pc .

(a) corresponding.to the highest support elevation provided that i=.r-there is not significant peak frequen:y shift between the
( response spectra at the lower and higher elevations; and, p.;, .

-

t t
| F-=(b) A static analysis of the rack system by subjecting it to the!

tr'

maximum relative support displacement, :=. g --
..

.: =- -
The resulting stresses from the two' analyses above should be ~ = ~

combined by the absolute sum method. :. ._

f
.
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In order to determine the flexibility of the pool wall it is
acceptable for the licensee to use equivalent mass and stiffness

- groperties obtained from calculations similar to th:se aescribedIntroduction to Structural Dynamics" by J. M. Biggs published by .I.2 =. !.

= .= :McGraw Hill Book Company. 'Should the fundamental f equency of --

the pool wall model be higher than or equal to 33 Hertz, it may .==g
- ~ - - -

be assumed that the response of the pool wall and tne corres-
..====ponding lateral support to the new rack system are identical to

.

those of the base slab, for which appropriate floor response :.;r._.
'

spectra or ground response spectra may already exist. L. . ;
_

_-
._ .: -- = =

(6) Structural Acceptance Criteria . = =-

When AISC Code procedures are adopted, the structural acceptance
.- ..

criteria are those given in Section 3.8.4.II.5 of tne Standard .
.

Review Plan for steel and concrete structures. For stainless 5=.S
f

steel the acceptance criteria expressed as a percentage of yield
rz-
aa Gstress should satisfy Section 3.8.4.II.5 of the Standard Review == E

Plan. When subsection NF, Section III, of the ASME B&PV Code is -1. E-;
used for the racks, the structural acceptance criteria are those fC =
given in the Table below.

-

. :. =.:-

! For impact loading the ductility ratios utilized to absorb kinetic
- -

r

energy in the tensile, flexural, compressive, and shearing modes
|

should be quantified. When considering the effects of seismic
loads, factors of safety against gross sliding and overturning of -

racks and rack modules under all probable service conditions
shall be in accordance with the Section 3.8.5.II-5 of the Stand- ''

ard Review Plan. This position on factors of safe y against
.c-

sliding and tilting need not be met provided any one of the -

following conditions is met:
. . . . .

. . _ , ...

(a) it can be shown by detailed nonlinear dynamic. analyses that
."-| , I

.

the amplitudes of sliding motion are minimal, and impact . -' E
- - " ' - ~ ~

between adjacent rack .iodules or between a rack module and --

. .the pool walls is prevented provided that the factors of .

T.T-safety against tilting are within the values permitt'ed by ~~

Section 3.8.5.II.5 of the Standard Review Plan.
55.

it can be shown that any sliding and tilting notion will be(b) contained within suitable geometric constraints such as :-;=..: 3.

thermal clearances, and that any impact due to the clear- - . . - -,

at,ces is incorporated.
.-

tre .i

i:6: -
(7) Materials, Quality Control, and Special Construction Techniques:

The materials, quality control procedures, and any spe:ial con-
=

struction techniques should be described. The sec.ence of in- :

sta11ation of the new fuel racks, and a descriptica of the pre-
-

cautions to be taken to prevent damage to the sto ed fuel during

IV-5
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TABLE

Load Corrhination.

--

Elastic Analysis AcceptanceLimh .

,

. Normal limits of NF 3231.la
.

.3,_- :;=
. ~ ~ ~ . . . .yD+L

- --

Normal limits of NF 3231.la ..

D + L + E. E "Fr, '~ -.~*
1.5 times normal limits or theD + L + To 1 esser of 2 Sy and Su ..

. _ . .

1.5 times normal limits or theD + L + To + E
.

1eser of 2 Sy and Su*
.

'

1.6 times normal limits or the
lesser of 2 Sy or Su .pD + L + Ta + E ,

'

l Faulted condition limits of [[D + L + Ta + E NF 3231.1c =:
. = ...

,

Limit Analysis .

Limits of XVII-4000 of Appendix XVII
1.7(D+L) of ASME Code Section III

''

1.7 (0,+ L + E)

1.3 (D + L + To)
~~

1.3 (D + L + E + To) 5
_-.

1.1 (D + L + Ta + E) .

.~~|

.i
-

The abbreviations in the table above are those used in .T.Notes: 1.
Section 3.8.4 of the Standard Review Plan where each ters

~

is defined except for Ta which is defined as the highest
-

-

temperature associated with the postulated abnormal design) . .:.:_.._

. .. :::=conditions.

.

Defonnation limits spacified by the Design Specification
.

*:2. limits shall be satisfied, and such deformation limits
:r.

: . _ .
should preclude damage to the fuel assemblies. ;

*

i :. --
<

The provisions of NF 3231.1 shall be ammended by the -

.

3.
requirements of the paragraphs c.2, 3, and 4 of the
Regulatory Guide 1.124 entitled " Design Limits and Load
Corbinations for Class 1 Linear-Type Component Supports."

:-
:.
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the construction phase should be provided. Metne:s f:- st uc-
tural qualification of special poison materials utf'f:ec t:
absorb neutron radiation should be described. The cateria* for
the ' fuel rack is reviewed fnr compatibility insiae tne fuel pool M"!

5 55
'

3
environment. The quality of the fuel pool water in terms of the

Effi MEipH value and the available chlorides, fluorides, cocon, heavy m.;. ;;rmetals should be indicated'so that the long-term integrity of the -

j]rack structure, fuel assembly, and the pool liner can be evaluated. ___.
-"- - n-
:.: .. y-

Acceptance criteria for special materials.such as poison raterials F:5E_fshould be based upon the results of the qualification program "

supported by test data and/or analytical procedures. ..

. -..

If connections between the rack and the pool liner are mace by
welding, the welder as well as the welding procedure for the .t

. ~
'

welding assembly shall be qualified in accordance with the appli- '.;"._"
-

cable code.
h".;

If precipitation hardened stainless steel ma'terial is used for . _ .~~" .;--
the construction of the spent fuel pool racks, hardness testing
should be performed on-each rack component of the subject material ~~'

25.

to verify that each part is heat treated properly. In eddition,
the surface film resulting from the heat treatment should be

-

removed from each pie,ce to assure adequate corrosion resistance.

(8) Testing and Inservice Surveillance

Methods for verification of long-term material stability and
mechanical integrity of special poison material utilized for

,

neutron absorpticn should include actual tests.
;

fhInservice surveillance requirements for the fuel racks and the fE.

.

poison material, if applicable, are dependent on specific design qEh
features. These features will be reviewed on a case by case J.E -
basis to determine the type and the extent of inservice surveil-
lance necessary to assure long-term safety and integrity of the

.

pool and the fuel rack system.
'. .: .. .O .

:":
. . - _ . y

.

b* J' * .

.'.04

-
.

.
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V. COST / BENEFIT ASSESSMENT
. . .

.-

Following is a list of information needed for the environmental '
2. .

:. !
'

1. "*

Cost / Benefit Assessment: ~. i '
.

.

252." -1.1 What are the specific needs that require increased storage
capacity in the. spent fuel pool (SFP)? Include in the response:

y:i :!4 .
:._

.

(a) status of contractual arrangements, if any, with fuel- J :_ *
' :i'J.: -'

storage or fuel-reprocessing facilities,.

proposed refueling schedule, including the expected number(b)
of fuel assemblies that will be transferred into the SFP at
each refueling until the total existing capacity i.s reached, ,

; ,

(c) number of spent fuel assemblies presently stored in the
. . . . ' = . .SFP, _

;u

(d) control rod assemblies or other components stored in the
-

4

-

SFP, and ,

the additional time period that spent fuel assemblies would(e) be stored onsite as a result of the proposed expansion, and.
|

(f) the estimated date that the SFP will be filled with the
proposed increase in storage capacity. ,

Discuss the total construction associated with the proposed1.2 modification, including engineering, capital costs (direct and
indirect) and allowances for funds used during construction. ,

.

Discuss the alternative to increasing the storage capacity of
.

1.3
'

the SFP. The alternatives considered should include: ,

(.a) shipment to a fuel reprocessing facility (if available),
. :.

(b) shipment to an independent spent fuel storage facility, ,; ..

..

(c) shipment to another reactor site, ,

(d) shutting down the reactor.
.

:.: :.
.

The discussion of options (a), (b) and (c) should include a cost
-

'

comparison in terms of dollars per KgU stored er cost per assembly.
'

The discussion of (d) should include the cost tor providing
replacement power either from within or outsica the licensee's
generating system.

V-1
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1.4 Discuss whetner the com.iittaer.; af .iat6 rial nour:es it.;. .

stainless steel, boral, 5,C, et:.) w ald tend to signif*:a.ti
foreclose the alternativel available with respect to an,. :ther
licensing actions designed to amelicrate a possible shortage c'

: = aa
spent fuel storage capacity. Describe the material rescurces

r- 5.-

that would be consumed by the proposed modification.
. . . ,,._.

' a-.

1.5 Discuss the additional heat load and the anticipated maxicum ==
temperature of water in the SFP which would result from the . .. ...

proposed expansion, the resulting increase in evaporation rates, ; .-
the additional heat load on component and/or plant cooling water b.

systems and whether there will be any,ironmant.significant increase in
:.

the amount of heat released to the env W :-.

. . . :;.

V.2. RADIOLOGICAL EVALUATION
*

2. Following is a list of information needed for radiological g
evaluation: ,,.

-

2.1 The present annual quantity of solid radioactive wastes gen- 5
.

erated by the SFP purification system. Discuss the expected
increase in solid wastes which will result from the' expansion of " . . ,

the capacity of the SFP.
.

2.2. Data regarding krypton-85 measured from the fuel building ven-
r

tilation system by year for the last two years. If data are not
available from the fuel building ventilation system, provide |
this data for the ventilation release which includes this system. j.

2.3 The increases in the doses to personnel from radionuclide con-
' I

centrations in the SFP due to the expansion of tne capacity of ._

K

the SFP, including the following:
~

{
.

2. i

(a) Provide a table showing the most recent gamma isotopic -. 3- )
analysis of SFP water identifying the' principal radio- M. L;
nuclides and their respective concentrations. @

: L
,

(b) The models us'ed to determine the external dose equivalent q

rate from these radionuclides. . Consider the dose equiva- . . . . . L

lent rate at some distance above the center and edge of the 9 i-

pool respectively. (Use relevant: experience if necessary). 7;
:=: :

qi ... :

* -

g(c) A table of recent analysis performed to determine the h"=-
h

'

principal airborne radionuclides and their respectivec
,

.
- - N|

2 a

concentrations.in the SFP area. ,,
4

i
(d) The model and assumptions used to determitie the in:rease, L

if any, in dose rate from the radionuclides'icentified in y
21(c) above in the SFP. area and at the site councary. G

.- <s

? []
d;.
e-

i %

i. ,
,

:..i-

i
b|

1
. 1
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-
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(e) An estimate of the increase in the anr.ual ta,-rem burden
from more frequent changing of the der.ineralizer resin and
filter media.

(f) The buildup of crud (e.g., saco, soCo) along the sides.of
.-
.

the pool and the removal methods that sill be used to
.: ::.; . .

.

reduce radiation levels at the pool edge to as low as .f.; .= .

.Q=g.
-

reasonably achievable. .

: .J:E.eThe expected total man-res to be received by personnel .

(g) ~ ~ ' ~ .
occupying the fuel pool area based on all operations in

=_ i.?~that area including the doses resulting from (e) and (f)' ..

. . . .

above. : : .-.=:.
,

A discussion of the radiation protection program as it affects
(a) through (g) should be provided. ,

:-Indicate the weight of the present spent fuel racks that will be2.4
removed from the SFP due to the modification and discuss what

_. Es

will be done with these racks.
. ,= =3
=:: 53. .
, . _ . .

V.3 ACCIDENT EVALUATION E..: : . e-

.-3.1 The accident review shall consider:
-

.

. . . .

(a) cask drop /tip analysis, and
_ ' ..(b) evaluation of the overhead handling system with respect to

Regulatory Guide 1.104.
,

If the accident aspects of review do not establish acceptability "''3.2
with respect to either (a) or (b) .above, then technical specifica- ~~~;.*

tions may be required that prohibit cask movement in the spent . . .'

.

fuel building. q =:.

.: '
If the accident review does not establish acceptability with

. ~ ~ , ,
"3.3 '

respect to (b) above, then technical specifications may be
..required that: ji::& !

.
(1) define cask transfer path including control of

- s : ..'

'

:... =. _
w:(a) cask height during transfer, and

..
. . . . .

'

(b) cask lateral position during transfer
.- .

*
.-. . :

indicate the minimum age of fuel in poni sections during
. - . .

<

(2) movement of heavy loads near the pool. In special cases - .

evaluation of consequences-limiting engineered safety
.:-
->

features such as isolation systems and filter systems may
be required. .

V-3 r

.

e

- |.

i'

-
- _



.

'

6 o
'

'
-

. .

!
~

If the cask drop /tip analysis as in 3.1(a) above is promised for3,4
future submittal, the stsff evaluation will include a conclusion

.

-

on the feasibility of a specification of minimum age of fuel
s .,,,

based on previous evaluations. ..

iE i.
The ralmum weight of loads which may be transported over spent '

-

3,5
fuel may not be substantially in' excess of that of a single fuel 1:= N

.-

A technical specification will be required to this }.j 4assembly.
effect. ,

i 927
i:_

Conclusions that determination of previous Safety Evaluation j .. -=.-3.6
Reports and Final Environmental Statements have not changed

.

significantly or impacts are not significant are made so that a
. .c .~

negative declaration with an Environmental Impact Appraisal
(rather than a Draft and Final Environmental statement) can be

,
-

issued. This will involve checking realistic as well as con- - c.
servative accident analyses. T. ,

*

.. ' :.".
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Plants

1.124 - Design Limits a'nd Loading Combinations for Class 1
'

Linear-Type Components Supports -

2. Standard Review Plan
.'

'

Seismic Design3.7 -

3.8.4 - Other Category I Structures

Fuel Storage and Handling ' .

9.1 -

9.5.1 - Fire Protection System e. .
,
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3. Industry Codes and Standards -

J

1. Arnerican Society of Mechanical Engineers, Boiler and. Pres-
-

I
'

asure Vessel Code Section III, Division 1

2. American Institute of Steel Construction Specifications
~

1

3. American National Standards Institute, N210-76 e
0

4. American Society of Civil Engineers, Secgestec Specification ]
for Structures of Aluminium Alloys 6051-TE anc 6067-T6 j
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ENCLOSURE NO. 2 7.40T1 cts .s. ...

. lant. A".f ed .Oe:r-t! N:::eer 6-rvta * T.
- p .

. (AGNS. prorosed plant 1: L run -
.

~,

5 cath Carolica. is under er. rt:-act:sc* .

*
.

and is tt: tubject of denC:s precett=gs .7

- - ' ',

,,before the Comm:ss:sn rerard:ng tne I
'

s sentanutuom mod:Sestics or suspension Tr*' *

Jef the canstruction per=tt frcs ;.3 en *
'viroomsental protection standpoint, and ,} ,

N-,

*the pasa!ble issuance of an operating h. , :.-' *'

cease (docket no. Sb332s.*as van as a ::.: :.:related =stler (docket me. 7b1723). * ,.

;
-

* On May 8,1915 the Nuclear Regula. : c ]1,","
.

* -
'

tory Co= mission pubushed a nouce lui. -" -

the FastAAl. REctsrca setting forth its '

provistortal views that. subIect'to con.' .,

*l._*' ? "* .* alderstion of comments, -(1) n' ses&L *
* : ~- =beneSt analysis of alternative safeguards .

.: i*progrsms should be prepared and set ' C~
,

* * *

* * SPEAT FUEL STORAGE
* '*

'forth in draf t and anal enrtrommental. ~..,

Impact staternents before a'''^-mwien
. Intent To Prepare Generic Environmental decisio: is reached on w!de-scale use of

-

impact Statement on Handhng and
. Storage of Spent Light Water Power Re* mixed oxide trecycle plutonium). fuels- ,

*Cl*f FU*3 - . . . - ?. in light water nu: lear power reactors.*",

r:t I:n there should be no addJttona!! censes
.

- . ' Prom the early-days of the n'uclear gTm:ted for,use c! mixed oxfde fuel in ,i.*
.

* power industry in this country, eJectri: * ::,,..

(ut!!!tjes pl.nntnr to construct and oper..Ight water. nuclear power reactors ex. cept for experiscental p.:. poses. (3) with.
,

'T-"
.. ate.11ght water nuclear power reacton respec* to light water. nuclear power *'

'
i:.

.

. contemplated that the used or We.nt'fust reactor fuel cycle activities which depend * ..m.;*

discharged from the reactors would be for their justtSca*.Jos on side-scale use j;

chemicaUp reprocessed to' recover the of mixed oxide fuel in light water nu.
.. - --'

remaining quantities of Assile and fer. clear p)wer reactors. there should be ne' .==.

t!!e materia:s foranium and plutonium). addjtic:al bcenses g:3.:ted v.:!ch would :=
and that the materials so recoeered

*

.would be recycled back into fresh reactor .foreclase future safeguards opticas or
. fuel. It.was contemplated by the nuclear * result in unnecessary "grandf athert:g'*. j

.

and til the gra: ting of licenses would
industry that spent fuel would be das.

. charged periodically from operating re.. not be pregluded for fuel cycle act2rtues
, ' ,

factors, stored in onsite fuel storage pools |1or exper:. mental and/'or tech =1 cal feasr ,' * g.e,e ,W'7,;*gbility purposes. . . .
. -.

r$or a period of time to permit decay of
'. radioactive * materials contained within '* In light of the s :us of the* three '

.

f the ' fuel and to : cool, and penodleslly planned commercial repronu'ng plants
:-<

-

in the United States, as outlined above,'':*ahlpped offsite for reprocessing. Typical- the ear!!est that spent fuel reprocessing
* y, space was provided in onsite stersge 'rould begsn on a co:nmercial basis,1f ' u.. * 'l s

'

pools for about one and one-third nu-.

clear reactor cores. Assuming a four. year thon:ed. would be late 1916. This as-;
-

F- ii:
' reactor fuel' reload cycle, such onstse sumes that. the pending . licensing ~i

- ' storage Tools were planned to hold an proceedmas are completed and lietasas

Scient remaining capacity to hold a com- fuel pools at a number ~of reactors may
'" ..=average df one year's discharge with suf- lasued by this date. However. the ipent r

CC'
soon be Alled.-and still other reactors s

plete core-should unloading of all of the wt:1 have their pools filled be! ort the end - E
fuel from the reactor be necesary or , f 19*8. Accordln:ly, even if limited re - "

L,

desirable because of operational dif5cul- process!ng should begin in late 1916, there 'f5#o*

ties. Under normal operating conditions.
'an acerste of Sve years' discharge could would still be a. shortage in spent fuel

'

'be accomenodated before the pools _were ,,stor ge capacityy . . . , .7;A.T.,J f , , ,
j ,,., ,* *

,

I

' tilled. .s-.~... .
.

' . ' The existing pools at the GE.'and . '.7 -
*

fj.Penons"plannlag to conduct co amer *. NTS reprocessing plantLhave some red
7.** . 3.

:J:Ar-'' '

maining marginal licensed. storage 'ca ~ :N l,,cja1' reprocessing of spent, reactor fuels
provided'auflicient storage capacity for pacity wh!ch may be.able lo accomnio-r E "~
the spent fuels at their f tellities to allow date the fuel discharges from some ##

,some operstional Sexibility. Typletlly. reactors; any in:reasss plarried at these'- h:
apace has been provided or ' planned for plants may not be suncient for Industry
* evers!' spent fuel core reloads, nr**. .in the future. Consequently, there !s the "

~~~ ~'
.' commercial' reprocessing . plants 'have 'possib!hty of a future shertage := 11..

s

keen planned for operst3on in the United cetsed spent fuel capseity regardless of -- -

Stataa. he only such plant that has the entes:ne of the proceefings on the '

wctually operated. Nuclear 741:1 Serstees Atay 8th nc4!ce.
'

....J w r.r, . r
S

~

'

(NTS) plant at West, Valley, New Terk. ,, 73, cemmg,,g = 333 :: 77,=g. sated ~

was shut down in 97: for ertensate any rts 21stio= wh!ch s;,ec*."es a given _'-
..m!terations and exprnston. There is a sire f : c:.s te res: tor spent fuel pools:
pending proceed!ng aefore the Nuclear howt.er, prepetMa by reactor lice: sees
Regulatory Cb:nmistlen (Co: missient to s:gniStantly change the ma::er of
on NTS's appliention for a ;tr=!t te are:1 fue'. storage Cr spent fuel po:: si:e -s

. construct these alteratte=s and ez;sn. w;g.M. be sub.tecs to 1:re. s'. .g renew b~e
! s!on. (dorket no. 50-20t1. The second 11 # C-- *!8si* " D. '.'.=. eve:t '.'st a" * .

plant. General E:ectrie Cc=pa y's .\t:d. l'ttt!:'t; c s!!e Cent Ite! P4 Ithat2d 1
west Fiael Recovery T ant at . rt:ts. f:- oY I ce ::'t I'lled. : d r.: a Ar:. tive fo: nItnote, has never crernted m:d ts in a fuel mraie e u:d be f:::1. -

. '

des:emmisstened rendtuca. The 12.:ri o: r.N .:.

..
oIt: stat tac:sitt. vol. 4e, No. tro tuit:sv. Strimer to, urs'

- ,
- - - - - . - - _ _ ____ - _ _ . " - ' " " - ' ' - --i---_ _ _ ,,

_
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pwee e .
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*cc had tao't-a3!c chJtE12vriir5
', ,

.1.he rtI.rtar wuld be eventually fores $ *It as a aultable vehicle *!st such in .Coc.t the one hand, the si.r.e r c ::n.a !nr.:nd4 .

. to shut cr.tm s.nd " store" the last spent ',*e..ninauwNittee h hereby give2 thatn generic endronmental impa:t state. pact stasemer.: abou!d not arne z... J.a.) .

/rts.clor gutJ ts the reactor pressure ves.se!. Th:2c no serious adverse conse ' ment on the handhng and storsge of$4catto fer a f ait acce=p:2: n. the**

o:her hand, the putile interce: cr.. :d.j
fcue!.cas to the puhuc health and safety. . sgt.nt!!ght water pos er tractor fuels sul ersuoss sasot:Ated with such a. ca:ctr6.1.

.

,

the "st. . mon. defense end security..or be. prepared b)* th'e Corn:nission...ne
*

statement will focus on the tuna period should be cart!t:*.27 weightf na C .:n:i* the ennronmr.nt would Ukely ruult. the
Ista.: tor shutdown would, of course, re. betwaen now and the mld 198Fs and wiD :s=os ha.s cencluded that there a ould ' .'* ' * ~< * ;- be no such genera: deferrs2. An.d tpat" -

'inove the plant from service and this in, address: these reJated beens:ng acticas may eco-e F t~~
--(1) ne magnitude of the pons!ble
shortage 'of spent fuel storage capacity; .sinue du:.ng. tha pe.rtod 'rsqu! red 'for] E::~.n, ,.* urn could adversely afect the electrict

-u'inty's ab!11ty la meet eJoctrical energy * " , . .*(2) ne a2ternatives for dealing with ;; reparation e' tha, st:nerte stateme.at., v'r-7 ". .
.

;;.ne eds. or f orce the ut111ty to ope.ste other.
' plants that areless economicalto operate , the problemer including..but not neces* subject to certain cond!*'ons."In rezeh.,er. , lag this conclusact. the Co:nmisalon has.Te'

or which have gTester environ:= ental!m. sarily11mited to: *~ . * . .s
.

* pact. s.nd thereby adve.sely afect the . (a) PermJtting the expans!on of spent considered tha feU: wing spec!Sc factms:'
~ ~ ' 4.

city at power rimeters; (1) .It is lits.ly that each individual M.* -.__. E
fJt

's. nere. appear to be's number of hoa.g ue s ocage espa
* * * * ... . r:' pub!!c interest. s -(b) Permitting the expansion of spent . cenzbg acti=n af this" type von!d have;.. . . . .

ible alternatives for increa. ting. spent fuel storage capadty,at reprocessing a ut2:ty thatis bde~*t af the utility ~
I;

,of.othe.: Ecensing setions of this' type.,* *

fuel storage capacity including, arnong plants .: s-

.cthez. things. increasing the sto. age ca.
(c) L!censtnr of.. Independent spent . (2) It is not E.te:7 th.at the taking oT ;-

. any part!cular., licensing action of this*

;pacity at present reactor altes, and con. * fuel storage f ac1Udes: #.. . , '

struction of independent spent fuel * (d) Storsge* of spent fuel from one type durics the ti:se frame under. con.
storage faciutie.s. De shortage of spent. or more reactors at,the storage pools of sJderation wou2d ennst!tute a comm!t:.

, . - . .

'!uel stcrase capacity MU occur at ind! . ether reactors; ,, .. ment of resources * that' would tend to
-

-

!vidual reactors..and the Co- Nton..:. (e). Ordering that senerstion of spent stgnideantly fereclose *the a2:er=atives*. be stepped or aval3able with respect to any other in. ' . .
Seould adequately address the issues in; ;fud Creactor operation)
iTyc1 red on 's case by-case * basis. within restricted; . * *'.*~;* *dfridual Use,:s=g action'of this trpc'N'*

.

*the centext of Individualljet;ssing re- (3) A enst-beneSt anal ~rsis et the al . (3) It is Etely that any envir'onmentil. * -

.

impsets associated with any individual'
? views'Indeed the Commlision has not. *ternatives listed in (2). along Mth any
.

'to date.,found it necessary.'in the dis- other reasonably -feasible alternauves. hcecstng action of this type would 'be* 6:.. d:.
'

- " -

charge of its licensing and related. regu- including:- .

such that they could adecuately be ade .

'Intory. functions, to develop any overan * (a) Impacts on. puhuc beslth and dressed Mthin the context of the indi.J
mr .: :
r 2: .

apregram of action.to deal with the prob .sa.fety and. the common defcase and ddua! 1! cense appDestion w!!hout over -
v. *'.* v2 .J lochsg any cumuhtive environmental * '"~.":' E",

b'lem.The Commhslon does.hoaever.have .securitsthi' discretion to deal with issues of.this . *.(b) Endronmental social. ,and eco- Impacts;si!.W. r~-m ?,*.~..r. c.G
'""" ' O i. .

2,

(as It is likely th'at'siny technical- T..t''

. ercise cf Jts.rulemaking authority and/ g .(c) pasts andbenents;. -
g., . .. type'on a gene:ic basis through the ex- . nom! Commitments of resources; ". issues that =ay arise in the course of a* i.r ~.~

-(d) I.npucauons regardme options renew of an indjvious! IIcense appuc's.-
,.fr the lisuance of k "seneric" enriron- available for the intermediate and-long- Uon can be res5 ved within that'cond =
t aental" impact ' statement. Rulemaking J f 4 T .e~ :-|* Q

-

. - - - . -

{procredings and/or the issuance of a , term storage of nuclear waste materials; . text; and
.. ..

generic enttronmentalimpact stater:ent fe) Relationship between local short* (5) A deferra['cEe'v'ere re'sirEtionk ...
*

Imjght.as appropriate serve as the con * -term uses of the encronment and long* Ucenst2r setsons of this type would ren
' " "

sult in substant!al harm to the pubuc* Mterm productivity;f f ,
b,, text for, the promulgation of more. de*

"-- .."
.n! tire criteria regarding she and de* (4) ne impacts of rossible add!tional interest. As mdicated, such a restriction- :Eg

; sign of spent fuel pools and/or the ll* trsnsportauon of spent fuel that may or deferral could result in reactor abut;*' ' " ~ ~. . . -
downs as exist:ng spent fuel pools become.-censing ofindependentspentfuel storageJbe required should one or more of the

. . f111ed. It cor appests that the. spent
*

*- ' - '

'giaciuties. and for consideration of pos c.alternativesbe adopted:--(5) More denniute standards and ed.' fuel pools of as marty as ten.reactozz*
- -.. sible reriston of the fuel cycle environ.

-

* could be f.!!cd by n !d-1978. These tesi
- - - - * *..m' ental. impacts set forth in 10 CFR teria to govern the. licensing of one or reactors itpresent a total of about 6 mil-

_ .I 51.20(e) in Ucht of additional spent fuelstorage and attendant transportation. _.tnore of the attematives for dealing with.-!!on blowsns of electrical energy gen *i ~5:. -
.g ,

eratsos capacity. De removal of thesei =: i-,,

.Also, the possible impilcaUons of in- -(6) Possible amendments to 10;CFR reacters ! rom serMee could reduce the" """" .~.(
creased spent fuel storage on the options

Of e)s 'J.'. *s.i.' ;;.;..'''.'C . .'v.'. #~d '.. 2utcitses'serrice :2rgins to a point whers'
prailnbleiorintextned!ste andlong-term J.

:
If appropriate. rule =naking proc.. dm..

. . . ee ss d - - t' .

within~ this. on items 15) and (6) listed above, or en Mdle de M be M N%*forse the utilhies to rely more heavily oni- 'storag'e of nuclear vaste materials could ,
be - examined

* prontably%)PM1 u',rr-r ",: i:stions
ME

"'S ::,other issues related to.the handling and .1 css econo =fcal or't would impose"ecoAmore. polluting formP "=:. context. . storage of spent reactor, fuel.-wtB be In! - f tha
M one grou ~of inteiested organTDefense ,; Council.r;tiated,on or shoitt that time of issuance .of generat en .norric pe:alties ,on consuz5ers and itT"---

=~
:-(Natural ** Resources
[Slerra Club.* and Businessmen for the .of the drs!'.Teneric,,enponmen,tal im- ic.rease enttonmental impacts. . ,':;;,-g!los hpech that'an$J*

,

,,,,, ,4 ,g. .. :,yg g., ,
.

' ,

..Pubuc Interest) bas requested the Com , pact sta,tement.
, ''

C-
--

; mHiro to prepare a generic environmen. ;.The Comrnission bhs also given careful . censing. action intended to ameUorate.al ''"- '

gatorsge of spent resetor fuel and related, consideration to the , quest 2on whether.,poss!ble sbort. age, of-spent fuel stornse.,
' ' " "

ta31mywet siste:nent on the handling and ""'
Ucensing actions *!ntended to ameUorate , g; durir.g this interim pedod'

a.mstters fletter to I T. Gossich from a possible shortage of spent fuel storage ,e,p c 7would be-accompicled by a,n dviron4- -

,

|
'

Anth ny y Roisman. dated May :0,1975. capacity, including such* actions as the. '.toental 1:Uset state.nsent A10 CFR*I 31.5 iF:
copy en Sle at the Commission s Pubite hmance of operating license amend "(a)) or t=; met appraisa!'(10 CFR I 51.5 * L- ..

{Doru:nent Room.1711 H Street..NW., ments to permit increwes in the storage tc)) taDo:rd to the facts of the case.; iT
:- #Washington. D.CJ . capadty of resetor si,ent. fuel pools or 'pi. nee the C----?_"'en's gene.-al coneln- s ~ iiiEi-

WhDe the Ce<nmissics bel! eves, as ear. reproccasing plant spent-fuel atcrate ,$,33 e,gg 7g.pect to the Ste factors.ss~. "

..

,13er bdicsted.' that the matter of spent . pools, or the !! censing of independent set forth atsve, cry not nt the factual
. |.

apent fuel storage ine111 ties, should be cir==ns n: es of particular Ucensing ac .
~ ~ ~ ~

|', fuel storage espacity can adequately beaddressed on a esse-by. case basis withis , deferred pending completion of the ge-.a *m f ams sin be ap;*.!d :~'~s -
weighed and bshnced with!n/the con 8 2 :- *

the coctext of individual U:ensing re . neric emironmental tr.mmet state =2ent. ''~ *

letter en behnt! of Natural Raourecs .ter. of these s'.ste=c'- *s or app-z!sc *n 'Such a deferral w.u requested in the. rie us, it also betetes that, from the "

tra'-2.'. g ~' e- -". deterd ath - s-stand;cint of lonstr ranse poucy, this e.'-
m

=u. iter can prottably be e.umined in a Defense Council. Faerra Club, and Bus).
brosder eentext It den the preparnuon nessmen for the Putine Interest noted

Dntci at Wash::.cton, D.C. this 10th ' ,

day c!!erte=de.r 1975. E

cf a gene.1c endronmental t=,%-t stste-. 6bove. In considering this matter, the
- je

| ,, m. ., e m,m. m o. o m. .m , .. m.o.m . .. t . ,
-
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. ATTACHMENT 2 SSINS No.: 6835.

IN 82-31
N.
UNilfD STATES

~
-

.

NUCLEAR REGULATORY COMMISSION
'0FFICE OF INSPECTION AND ENFORCEMENT .

'

WASHINGTON, D. C. 20555 '

July 28, 1982-

IE INFORMATION NOTICE NO. 82-31: OVEREXPOSURE OF DIVER DURING WORK IN FUEL
STORAGE P0OL

Addressees:
"

All nuclear power. plant facilities holding an operating license (0L) or
construction permit (CP).

,

Poroose:

This information notice is provided a's a notification of a significant, whole-
body exposure in excess of regulatory limits to a diver engaged in underwater
work in a fuel storage pool at a pressurized water reactor. Licensees are using
divers for an increasing number of maintenance and inspection tasks and have
demonstrated substantial exposure savings by using proper underwater work
technioues. However, this incident dcaanstrates the potential for serious
overexoosures in very short time pericas. Dose rates from LWR spent fuel

,

assemblies and other irra'diated components can be extremely high. A sinole
~

spent fuel bundle can create a 10* - 10 R/ hour radiation field at close proximity.
Irradiated objects (e.g., BWR fuel channels) can read fro.m ten to hundreds of
R/ hour on contact. It is expected that licensees will review the information for
applicability to their facilities. No specific action or response is required .

at this time. -

Description of Circumstances: ,

On June 1,1982, while installing fuel rack support plates in the Indian Point
Unit No. 2 fuel storage pool, a contractor diver received an exposure of about
8.7 rems to the head. A second diver, also working in the pool on June 1,
received a whole body dose of about 1.6 rems.

Upon exitino the pool the most highly expesed diver's 500 mR and 5-R pocket
dosimeters (worn on the head) were off-scale. The licensee suspended all diving
operations, read the multiple TLD's (thermoluminescent dosimeters) worn on other
body locations, and initiated an investigation of the incident. The fuel storage
pool modification work had been ongoing for about three months, with daily
exposures averaging about 50 millirems per diyer.

A review of the incident by licensee and hRC personnel found several factors
that contributed to the ' overexposure:

(1) An irradiated fuel assembly was mistakenly transferred to a location two
to four feet from the subsequent siivers' work location. A ;;oor-quality
copy of the fuel transfer proccdures was apparently a factor in the
improper fuel transfer. Limited sisability in the pool caused.by cloudy

.

.
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.

water and a lack of pool underwater lighting may have prevented visual
detection of the misplaced fuel assembly. No QA (quality assurance)
reviews were required or conducted of the irradiated fuel assemblies
locations between fuel movements and the exposure incident.

(2) The prior-to-work radiation survey of the pool was performed with an
underwater ionization chamber connected by a long cable to the. detector.
These surveys failed to detect the misplaced fuel assembly's radiation
field of several hundred R/hr within two feet of the divers work area.
Intermittent, erratic underwater survey instrument behavior had been
observed during previous dives. The licensee attributed the survey
instrument's erratic behavior to a buildup of moisture in the underwater
detector chamber housing.

(3) Radiation monitoring devices used during the underwater operations failed
to function properly. Alarming dosimeters, mounted inside the divers'
helmets, failed to alarm at the 200 mR set point. These dosimeters were
under the control of the diving contractor and were not source checked on
the day of the incident. The licensee monitored the dive with the same
ionization chamber instrument used for the pre-dive survey, and failed to
detect any radiation fields in excess of 1 R/hr in the diver work area.

Discussion:

The licensee increased senior management oversight for the spent fuel pool
project and implemented the following corrective actions.

(1) Whenever fuel movement occurs, QA personnel will independently witness
and verify the new locations of the fuel assemblies. Other irradiated ,

objects greater than 1 R/hr on contact will be controlled in a similar
manner. After any movement of either fuel or irradiated components

'(>l R/hr), an underwater radiation survey will be conducted before any
diving operations will resume.

(2) Daily, before any diving operation, a radiation sursey of the diving
area will be conducted. This survey will be performed using two independent
ridiation exposure monitoring devices. A survey map of the pool will be
updated to reflect current status of ongoing fuel rack modification.

(3) Each diver will be equipped with a calibrated, alarming dosimeter; this
dosimeter will be checked each day before diving operations begin. Each
diver will also be equipped with a remote-readout radiation detector '
which will be continuously monitored by health physics technici,ans.
The divers will surface and have,their dosimetry checked periodically;
any sigaificant deviation frem the e.xpected dive work pattern or
radiation levels will be grounds for dive termina*. ion.

(4) Fuel pool clarity and underwater lighting acceptance criteria have been
established to help ensure adequate visability is maintained.
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No written response to this information notice is required. If you need -

*additional information about this matter, please contact the Regional
Administrator of the appropriate NRC Regional Office,

gfd W |- ~]
/;W Edward Jordan, Director

Division of Engineering and
Quality Assurance

Office of Inspection and Enforcement

Technical' Contact: J. E. Wigginton .

301-492-4967

Attachment:
List of Recently Issued IE Information Notices
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LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Information Date of
Notice No. Subject Issue Issued to

'

82-30 Loss of Thermal Sleeves in 7/26/82 All power reactor
Reactor Coolant System facilities holding
Piping at Certain Westing- an OL or CP and
house PWR Power Plants applicants for

operating licensee
(NTOL)

82-29 Control Rod Drive (CRD) 7/23/82 All power reactor-

Guide Tube Support Pin facilities holding
Failures at Westinghouse an OL or CP
PWRS Westinghouse-

designed NSSS

82-28 Hydrogen Explosion While 7/23/82- All power reactor
Grinding in the Vicinity of facilities holding
Drained and Open Reactor an OL or CP
Coolant System

82-27 This number is will be reissued.

82-26 RCIC and HPCI Turbine 7/23/82 All BWR power
Exhaust Check Valve Failures '

reactor facilities
holding and OL or CP

,

82-25 Failures of Hiller Actuato"s 7/02/S.2 All power reactor
upon Gradual Loss of Air facilities holding

'
Pressure an OL or CP

S2-24 Water leaking from Uranium 7/20/S2 All NRC licensed
Hexafluoride Overpacks enriched uranium

| fuel fabrication
.

l plants

81-26, Clarification of Placement 7/20/S2 All power reactor
Part 3, of Personnel Monitoring facilities holding
Sup. No. 1 Devices for External an OL or CP

Radiation
'

S2-23 Main Steam Isolation Valve 7/16/S2 All BWR power
(MSIV) Leakage reactor facilities

holding an OL or CP

S2-22 Failures in Turbine Exhaust 7/0,$2 All power reactor
facilities holding| Lines .

|
an OL or CP

,

OL = Operating License . ,

| CP = Construction Permit
'
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