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Mr. J. J. Mattimoe
Assistant General Manager and
Chief Engineer
Sacramento Municipal Utility Distr:ct
6201 S Street
P. 0. Box 15830
Sacramento, California 95813

Dear Mr. Mattimoe:

SUBJECT: RANCHO SECO MUCLEAR GEMERATING STATION - REQUEST FOR ADDITIOMAL
INFORMATION

From our review of the information provided with your proposed license
amendment (Amendment lo. 84) regarding your spent fuel capacity
expansion, we find we require additional information 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 fn this area,
please provide within 14 days of receipt of this letter the date
tiat you will provide your responses.

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

Sincerely,
SORTGINAL STCWED BY

Fo vav==
John F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing
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Request For Additional
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Sacramento Municipal Utility
District

cc w/enclosure(s):

David S. Kaplan, Secretary and
General Counsel

Sacramento Municipal Utility
District

6201 S Street

P. 0. Box 15830

Sacramento, California 95813

Sacramento County

Board of Supervisors

827 7th Street, Room 424
Sacramento, California 95814

Mr. Robert H. Engelken, Regional Administrator
U. S. Nuclear Regulatory Commission, Region V
1450 Maria Lane, Suite 210

Walnut Creek, California 94596

Regional Radiation lepresentative

EPA Reaion IX
215 Fremont Street

San Francisco, California 94111

Mr. Robert B. Borsum

Babcock & Wilcox

Muclear Power Generation Division
Suite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814

Thomas Baxter, Esqg.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

Herbert H. Brown, Esq.

Lawrence Coe Lanpher, Esq.

Hi11, Christopher and Phiilips, P.C.
19C0 M Street, N.W.

Washington, D. C. 20036

Helen Hubbard
P. 0. Box 63
Sunol, California 94586

Rancho Seco, Docket No. 50-312

Christopher Ellison, Esq.
Dian Grueuich, Esq.
California Energy Commission
1111 Howe Avenue

Sacramento, California 95825

Ms. Eleanor Schwartz

California State Office

600 Pennsylvania Avenue, S.E., Rm. 201
Washington, D. C. 20003

Docketing and Service Section
Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Resident Inspcctor/Rancho Secc
¢/o U. S. N. R. C.

14470 Twin Cities Road

Herald, CA 95638

Atomic Safety and Licensing Appeal
Board Panel .

U.S. Nuclear Regulatory Commission

Washington, D. C. 20555

Aian S. Rosenthal, Chairman
Atomic Safety and Licensing
Appeal Board
U. S. Nuclear Regulatory Commission
Wasiington, D. C. 20555

Or. John H. Buck
Atomic Safety and Licensing
Appeal Board
U. S. Nuclear Requlatory Cormission
Washington, D. C. 20555

Christine i. Kohl
Atomic Safety and Licensing
Appea. Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

California Department of Health
ATTN: Chief, Environmental
Radiation Control Unit
Radiological Health Section
714 P Street, Room 498
Sacramento, California 95814 .



Enclosure
RANCHO SECO NUCLEAR GENERATING STATION
DOCKET NO. 50-312
SPENT FUEL POOL CAPACITY EXPANSION - REQUEST FbR 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
number 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 ﬁé considered by licensees in their
efforts Lo 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 expected 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,



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

|
|
|
\
|

levels results from crud plate out, describe (as per Saction V.2.3(7) of

(Attachment 1) the removal methods that will be used to reduce

radiation ievels at the pocl edge.

section 8.6 states that the closest approach of stored fuel to the pool

4.
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 | .

1. NRC Letter, Brian Grimes to All Licensees, “OT Position on the Review and
Acceptance of Spent Fuel Storage and Handling Applications”, April 14, 1978.

2. 1E Information Notice No. 82-31, "Over Exposure Of Diver During Work in

Fuel Storage Pool", July 28, 1982.
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To A1l Power Reactor Licensees

Gentlemen:

Enclosed for your information and possible future use is the NRC
guidance on spent fuel pool modifications, entitled "Review and
Acceptance of Spent Fuel Storage and Handling Applications". This
document provides (1) additional guidance for the type and extent

of information needed by the NRC Staff to perform the review of
licensee proposed modifications of an operating reactor spent fuel
storaye pool and (2) the acceptance criteria to be used by the

NRC Staff in authorizing such modifications. This includes the
infornation 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, "Handling
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
documanted 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 information
and acceptance criteria utilized by the NRC staff in evaluating these
applications. Providing the information needed to evaluate the
matters coverea by this document would 1ikely avoid the necessity

for NRC questions and thus significantly shorten the time required

to process a fuel pool modification amendment.

Sincerely,
Q

(j:;igzzf‘<;<t,:x. T e

Brian K. Grimes, Assistant Director
for Engineering and Projects
Division of Operating Reactors

nclosures:
1. 55C Guidance
tice

A3 10563




ENCLOSURE NO. 1

() r

OT POSITION FOR REVIEW AND ACCEPTANCE OF
SPENT FUEL STORAGE AND HANDLING APPLICATIONS

BACKGROUND

Prior to 1975, low density spent fuel storage racks were designed with
a large pitch, to prevent fuel pool criticality even if the pool
contained the hignest enrichment uranium in the light water reactor
fue) assemblies. Due to an increased demand on storage space for
spent fuel assemblies, the more recent approach is to use high density
storage racks and to better utilize available space. In the case of
operating plants the new rack system interfaces with the old fuel pool
structure. A proposal for installation of high density storage racks
may involve a plant in the licensing stage or an operating plant. The
requirements of this position do not apyly 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
intent to prepare a generic environmental impact statement on handling
and storage of spent fuel from light water power reactors. In this
notice, the Commission aiso announced its conclusion that it would 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.

The Commission directed that in the consideration of any such proposed
licensing action, an environmental impact statement or environmental
impact appraisal shall be prepared in which five specific factors in
addition to the normal cost/benefit balance and environmental stresses
should be applied, balanced and weighed.

The overall design objectives of a fuel storage facility at the reactor
complex are governed by various Regulatory Guides, the Standard Review
Plan, and industry standards which are listed in the reference section.
Based on the reviews of such applications to date it is obvious that

the staff had to request additional information that could be easily
included in an adequately documented initial submittal. It is the
intent of this document to provide guidance for the type and extent of
information needed to perform the review, and to indicate the acceptance

criteria where applicable.

.
-
.
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5.

REVIEW DISCIPLINES

The objective of the staff review is to prepare (1) Safety Evaluation p
Report, and (2) Environmental Impact Appraisal. The broad staff 34

disciplines involved are nuclear, mechanical, material, structural, s

and environmental. ATy

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 3lso other service loading conditions.

The environmental aspects of the review concern the increasec thermal
and radiological releases from the facility under normal as well &s
accident conditions, the occupational radiation 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<

ment, including the five factors specified by the Commission, is
provided in Section V.




111. NUCLEAR AND THERMAL-HYDRAULIC CONSIDERATIONS

1.  Neutron Multiplication Factor

To include all credible conditions, the licensee shall calculate

the effective neutron multiplication factor, Koggor in the fuel
storage pool undef the following sets of assumsa corditions:

1.1 Normal Storage

a. The racks shall be designed to contain the most reactive
fuel authorized to be stored in the facility without any
control rods or any noncontainzd* burnable poison and the
fuel shal) be ascumed to be at the most reactive point in

its life.
b.  The moderator shall be assumed to be pure water at the o &
temperature within the fuel pool limits which yields the o

largest reactivity.

c. The array shall be assumed to be infinite in lateral extent
or to be surrounded by an infinitely thick water reflector
and thick concrete,** as appropriate to the design.

d. Mechanical uncertainties may be treated by assuming “worst
case" conditions or by performing sensitivity studies and

obtaining appropriate uncertainties.

¢ el

Credit may be taken for the neutron absorption in structural i %
materials and in solid materials -added specifically for S
neutron absorption, provided a means of inspection is estab- T
lished (refer to Section 1.9). ;

-
e el ke *

1.2 Postulated Accidents

The double contingency principle of ANSI N 16.1-1975 shall be
applied. It shall require two unlikely, independent, concurrent

events to produce a criticality accident.

aete 900t sRl. 950 2i. sbe

Realistic initial conditions (e.g., the presence of soluble ’
boron) may be assumed for the fuel pool and fuel assemblies. The

e . e o8

n integral part of

“"Noncontained" burnable poison is that which is not a
the fuel assembly.

*%1t should be noted that under certain conditions concrete may be a more
effective reflector than water. '

-
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1.3

1.4

/ “‘ (‘

postuleted 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 fuel 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
systems or flow under the accident conditions, unless the cooling

system is single failure proof.

Calculation Methods

The calculation method and cross-section values shall be verified
by comparison with critical experiment data for assemblies similar
to those for which the racks are designed. Sufficiently diverse
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-
lation and experiment. A calculation uncertainity shall be
determined such that the true multiplication factor will be less
than the calculated value with a 95 percent probability at a 95
percent confidence level. The total uncertainity factor on K c¢
shall be obtained by a statistical combination of the calcula®
tional and mechanical uncertainties. The k value for the

racks shall be obtained by summing the calcﬁf!ted value, the
calculational bias, and the total uncertainty.

Rack Modification

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

review:

(a) The overall size of the fuel assembly which is to be stored
in the racks and the fraction of the total cell area which
represents tne overall fuel assembly in the model of the

nominal storage lattice cell;

(b) For H,0 + stainless steel flux trap lattices,; the nominal
thickgess and type of stainless steel used in the storage
racks and the thermal (.025 ev) macroscopic neutron absorp-
tion cross section that is used in the calculation method

for this stainless steel;

(c) Also, for the M 0 + stainless steel flux trap lattices, the
change of the c51cu1ated nev.tron multiplication factor of

17T1-9
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infinitely long fue) assemblies in infinitely ‘arge arrays
in the storage rack (i.e., the k of the nomina’ fuel storage

lattice cell and the changed k) for:

(1) A change in fuel loading in grams of U238 or equiva-
lent, per axial centimeter of fuel assembly where it is

assumed that this change is made by increasing the
enrichment of the U?3%; and,

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

(d) For lattices which use boron or other strong neutron al:sorb-
ers provide:

(1) The effective areal density of the boron-ten atoms
(i.e., B1® atoms/cm® 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
the storage lattice cell k to:

(a) The fuel loading in grams of U23%  or equivaient,
per axial centimeter of fue)l assembly,

(b) The storage lattice pitch; and,

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

1.5 Acceptance Criteria for Criticality

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

all conditions

(1) For those facilities which employ a strong neutron absorbing
material to reduce the neutron multiplication factor fcr the
storage pool, the licensee shall provide the description of
onsite tests which will be performed to confirm the presence
and retention of the strong absorber in the racks. The
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 racis to maintain
the neutron multiplication factor at or bele~ 0.95. In
addition, coupon or other type of surveillanze testing shall
be performed on a statistically acceptable c:=ple size con a

111-3
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(2)

(3)

&2 C

periodic basis throughout the life of the racks o verify
the continued presence of a sufficient amount of neutron
acsorber in the racks %o maintain the neutron multiplication

facto at or below 0.95.
Decay Heat Calculations for the Spent Fuel

The calculations for the amount of thormal energy that will
have to be remtved by the spent fuel pool cooling systen
shall be made in accordance with Branch Technical Position
APCSE 9-2 entitled, "Residual Decay Energy for Light Water
Reactors for Long Term Cooling.” This Branch Technical
Position is part of the Standard Review Plan (NUREG 75/087).

Therral-Hydraulic Analyses for Spent Fuel Cooling

Conservative methods should be used to calculate the maximum
fuel temperature and the increase in temperature of the
water in the pool. The maximum void fraction in the fuel

assembly and between fuel assemblies should also be calculated.

Ordinarily, in order not to exceed the design heat load for
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 assemplies into the spent fuel
pool. The bases for the analyses sh~uld include the estab-
lished cooling *imes for both the usual refueling case and

the ful) core off load case.

A potential for a large increase in the reactivity in an HZO
flux trap storage lattice exists if, somehow, the water is
kepi out or forced out of the space between the fuel assem~
blies, conceivably by trapped air or steam. For this reason,
it is pecessary 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 some cases, direct
gamma neating of the fuel storage cell walls and of the
intercell water may be significant. It is necessary to
consider direct gamma heating of the fuel storage cell walls
and of the intercell water to show that boiling will not
occur in the water channels between the fuel 2ssemblies.
Under postulated accident conditicas where al’ non-lategory
] spent fuel pool cooling systems become inoperative, it is
necessary to show that there is an alternate method for
cocling the spent pool water. when this alternative method
requires ihe installation of alternate components or signifi-
cant physical alteration of the cooling system, the detailed
steps shal’ described, along with the time required for
each. Alse che average amount of water in the fuel pool
and the expected heat up rate of this water assuming loss of
31) cooling systems shall be specified.

. 111-4
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(4) Potentiad) Fue) and Rack Handling Accidents

The method for moving the racks to and from anc into anc out
of the fuel pool, should be described. Also, fir plants
where the spent fuel pool modification requires different
fue) handling procedures than that described in the Final
Safety Analysis Report, the differences should be discussed.
If potential fuel and rack handling accidents occur, the
neutron multiplication factor in the fuel pool shall not
exceed 0.95. These postulated accidents shall not be the
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:

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

“
-
-
.-
-
-~
B
i

2. The fuel loading (i.e., grams of yranium=-235, or
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
uranium-235, or equivalent, put in the plant's tech-
nical specifications shall preclude criticality in the

fuel pool.

Excessive pool water temperaiures may lead to excessive loss
of water due to evaporation and/or cause fogging. Analyses
~f thermal load should consider loss of all pool cooling
systems. To avoid exceeding the specified spent fuel poo)
temperatures, consideration shall be givei to incorporéting
a technical specification limit on the pool water tempera<
ture that would resolve the concerns described above. For .
limiting values of pool water temperatures refer to Lo
ANSI-N210-1976 entitled, "Design Objectives for Light Water b
Reactor Spent Fuel Storage Facilities at Nuclear Power o~y
Stations," except that the requirements of the Section .
9.1.3.111.1.d of the Standard Review Plan is applicable for
the maximum heat load with normal cooling systems in

operation.

ebtsmtsmbarebodanie e

-

111-5

-
- — . "



o M

IV. MECHANICAL, MATERIAL, AND STRUCTURAL CONSIDERATIONS

(1) Description of the Spent Fuel Poa) and Racks

Descriptive information including plans and sections showing the e
spent fuel pool in relation to other plant structures shz1l be e
provided in order to define the primary structura) aspects and
elements relied upon to perform the safety-related functions of
the pool and the racks. The main safety function of the spent
fue)l pool and the racks is to maintain the spent fuel assemblies
in a safe configuration through all environmental and abncrmal
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 structural elements reviewed and the extent of the
descriptive information required are indicated below.

(a) Support of the Spent Fuel Racks: The general arrangements
and principal features of the horizonta) and the vertical .
supports to the spent fuel racks should bs provided indi-
cating the methods of transferring the loads on the racks to
the fue)l pool wall and the foundation slab. All gaps
(clearance or expansion allowance) and sliging 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 spect

tra, etc. 3

If connections of the racks are made to the base and to the
cide walls of the pool such that the pool liner may be
perforated, the provisions for. avoiding leakage of radio-
active water of the pool should be indicated.

(b) Fuel Handling: Postulation of a drop accident, and quanti-
fication of the drop parameters are reviewed under the
environmental discipline. Postuiated drop accidents must
include a straight drop on the top of a rack, a straight
arop through an individual cell all the way to the bottom of
the ra~k, and an inclined drop on the tep of a rack. In-
tegrity of the racks and the fuel pocl cue to a postulated
fuel handling accident is reviewed under the mechanical,
material, and structural disciplines. Sketches and suffi-
cient details of the fuel handling system should be provided

to facilitate this review.

B
-~
-
-
-
-
-
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( C
(2) Applicable Codes, Standards and Specifications

Construction materials should conform to Section 111, Subsec-
tion NF of the ASME* Code. A)) Materials should be selected to
be compatible with the fuel pool environment to minimize corre-
sion and galvanic effects.

Design, fabrication, and ins%21lation of spent fuel racks of g
stainless steel material may be performed based upon the AISC** e

specification or Subsection NF requirements of Section II1 of the 5-32
ASME B&PV Code for Class 3 component supports. Once a code s Pond
chosen its provisions must be followed in entirety. When the . ik

AISC specification procedures are adopted, the yield stress
values for stainless steel base meta) may be obtained from the
Section 111 of the ASME B&PV Code, and the design stresses de-
fined in the AISC specifications as percentages of the yield
stress may be used. Permissible stresses for stainless sieel
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.

(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 '
Section 3.7 of the Standard Review Plan. The grounc response e
spectra and damping values should correspond to Regulatory Guide *
1.60 and 1.61 respectively. For plants where dynamic data are
available, e.g., ground response spectra for a fuel pool sup~
rorted by the ground, floor response spectra for fuel pools
supported on soil where soil-structure interaction was considered
in the pool design or a floor responsé spectra for a fuel pool
supported by the reactor building, the design and analysis of the
new rack system may be performed by usirg either the existing
input parameters including the old damping values or new param-
eters in accordance with Regulatory Guide 1.60 and 1.61. The use
of existing irput with new damping values in Regulatory Guide

1.61 is nc’ acceptable.

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

d Pressure Vessel

“American Society of Hechanicaliingincers Boiler an
Coces, Latest Edition.

s*american Institute of Steel Construction, Latest Edition.

B PRI ST P IRE TUNE T I ST e

Iv-2

O - —



(4)

(‘T

(

The peak response from each direction should be ce=nines
square root of the sum of the squares. 1f response goesira are
available for 2 vertical and horizontal directions o=1y, the saté
horizontal response spectra may pe applied along tne other hori-
zortal direction.

The effect o° -ubmergence of the rack system on the damping and
the mass of the fue) racks has been under study by the NRC
Submergence in water may introduce damping from two sources, (a)
viscous drag, and (b) radiation of enerdy away froa the submerged
body in those cases where the confining boundaries are far enough
away to prevent reflection of waves at the boundaries. Viscous
damping is generally negligible. gased upon the findings of this
current study for a typical high density rack configuration, wave
reflections occur at the pboundaries SO that no adeitional gamping

should be taken into account.

A report on the NRC study js to be published ¢hortly under the
title "Effective Mass and pamping of submerged Siructures
(UCRL-52342)." by R. G. Dong. ‘he recommendations provided in
this report on the added mass effect provide an acceptable basis
for the staff review. Increased damping due O supmergence in
water is not acceptable without applicab]e test data and/or
getailed analytical results.

Due to gaps petween fuel assemblies and the walls of tne guide
tubes, additioqa] loads will be generated by the impact of fuel

assemblies during @ postulated seismiC excitation. Acditional
loads due to this impact effect may be determined DY estimating
the kiretic enerqy of the fuzl assembly. The maximum velocity ©
the fuel assembly may be estimated to be the spectral velocity
associated with the natural fregquency of the submerged fuel
assembly. Loads thus generated should be considerec for ocC
well as overall effects on the walls of. the rack and the sup
porting franework. It should be demonstrated that the consequent

loads on the fuel assembly do not lead to 3 damage of the fuel.

Loads generated from other postulated jmpact evenis may be accept-
able, if the following parameters are described in the report:

the total mass of the impacting missile, the maximum velocity at
the time of impact, and the ductility ratio of th. target material

ytilized to absorb tne kinetic energy.

Loads and Load Combinations:

Any change in the temperature distribution due to tne sroposed
modification should be jdentified. Information pertaining to the
app\icab\e design loads and various combinations <neresf ¢nould
pe provided indicating the thermal load due to the ei‘ect of the

maximum temperature distribution through the pool wai s 203 base

Iv-3




(5)

e
slab. Temperature gradient across the rack struct[T: due to
differential heating effect between a full and an erpty cell
should be indicated and incorporated in the design of the rack
structure. Maximum uplift forces available from the crane should
be indicated including the consideration of these forces in the
design of the racks and the analysis of the existing pool floor,

if applicable.

The specific loads and load combinations are acceptable if they
are in conformity with the applicable portions of Section
3.8.4-11.3 of the Standard Review Plan.

Design and Analysis Procedures

Details of the mathematical model includin? a description of how
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
fuel bundles and the guide tubes; the methods used to account for
the effect of sloshing water on the pool wills; and, the effect
of submergence on the mass, the mass distribution and the effec-
tive damping of the fuel bundle and the fuel racks.

The design and analysis procedures in accurdance with Section
3.8.4-11.4 of the Standard Review Plan are acceptable. The
effect on gaps, sloshing water, and increase of effective mass
and damping due 'to submergence in water should be quantified.

When pool walls are utilized to provide lateral restraint at
higher elevations, a determination of the flexibility of the pool
walls and the capability of the walls to sustain such loads

should be provided. If the pool walls are flexible (having a
fundasental frequency less than 33 Hertz), the floor response
spectra corresponding to the latera)l restraint point at the

higher elevation are likely to be greater than those at the base
of the pool. In such a case using the response spectrum approach,
tvo separate analyses should be performed as indicated below:

(a) A spectrum analysis of the rack system using response spectra
corresponding to the highest support elevation provided that
there is not significant peak frequenrty shift between the
response spectra at the Jower and higher elevations; and,

(b) A static analysis of the rack system by subjecting it to the
maximum relative support displacement.

The resulting stresses from the two analyses above should be
combined by the absolute sum method.

IvV-4




(6)

(7

In order to determine the flexibility of the poo) wall it is
acceptable for the licensee to use equivalent mass 2n¢ stiffness
Eroperties obtained from calculations similar to these cescribed

Introduction to Structural Dynamics" by J. M. Biggs published by
McGraw Hill Book Conpanz. Should the fundamenta)l f-equency of
the pool wall model be higher than or equal to 33 Rertz, it may
be assumed that the response of the pool wall and tie corres®
ponding lateral support to the new iack system are identical to
those of the base slab, for which appropriate floor response
spectra or ground response spectra may already exist.

Structural Accestance Criteria

Wien AISC Code procedures are adopted, the structura) acceptance
criteria are those given in Section 3.8.4.11.5 of tne Standard
Review Plan for stee)l and concrete structures. For stainless
steel the acceptance criteria expressed as a percentage of yield
stress should satisfy Section 3.8.4.11.5 of the Standard Review
Plan. When subsection NF, Section III, of the ASME B&PV Code is
used for the racks, the structural acceptance criteria are those

given in the Table below.

For impact loading the ductility ratios utilized to absorb kinetic
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

<hall be in accordance with the Section 3.8.5.11-5 of the Stand-
ard Review Plan. This position on factors of safety against
s1iding 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
the amplitudes of sliding motion are minimal, and impact
between adjacent rack nodules or between a rack module and
the pool walls is prevented provided that the factors of
safety against tilting are within the values permitted by
Section 3.8.5.11.5 of the Standard Review Plan.

(b) it can be shown that any s1iding and tilting motion will be
contained within suitable geometric constraints such as
thermal clearances, and that any impact due t9 the clear-

ances is incorporated.

Materials, Quality Control, and Special Constructisn Techniques:

The materials, quality control procedures, and an) special con-
struction techniques should be described. The sez.ence of in-
stallation of the new fuel racks, and a descripticn of the pre=
cautions to be taken to prevent damage to the sto-ed fuel during
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Load Combination

Ejastic Analysis
D+1L

D+L+E
D+L+To

D+L+To+E
D+L+Ta+E

DeL+Ta+E

Limit Analysis
1.7(D + L)
1.7(0+L+E)
1.3(D+ L+ To)
1.3(D+L+E+To)
1.(D+ L+ Ta+E)

Notes:

oy

TABLE

Acceptance Limit

Normal limits of NF 3231.1a
Normal limits of NF 3231.1a

1.5 times normal limits or the
lesser af 2 Sy and Su

1.5 times normal limits or the
* leser of 2 Sy and Su

" 1.6 times normal limits or the
lesser of 2 Sy or Su

Faulted condition limits of
NF 3231.1¢

Limits of XVII-4000 of Appendix XVII
of 5SHE Code Section III

The abbreviations in the table above are those used ir
Section 3.8.4 of the Standard Review Plan where each term

is defined except for Ta which is defined as the highest
temperature associated with the postulated abnormal design

conditions.

2. Deformation limits spacified by the Design Specification
limits shall be satisfied, and such deformation limits
should preclude damage to the fue)l assemblies.

3. The provisions‘of NF 3231.1 shall be ammended by the
requirements of the naragraphs ¢.2, 3, and 4 of the

Regulatory Guide
Combinations for

1.124 entitled "Design Limits and Load
Class 1 Linear-Type Component Supports.”
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the construction phase should be provided. Metnec: $ov. gL ue”
tura) qualification of special poison materials ut’ ‘Iec o

ahsorb neutron racdiation should be described. The rateria’ for
the fuel rack is reviewed for compatibility insioe tine fua. pool
environment. The quality of the fuel pool water ‘A terms cf the
pH value and the available chlorides, fluorides, toren, heavy
metals should be indicated so that the long-term integrity of the
rack structure, fuel assembly, and the pool liner can be evaluated.

Acceptance criteria for special materials. such as poison materials AT
should be based upon the results of the qualification program e
supported by test data and/or analytical procedures. A i

If connections between the rack and the pool liner are mace by
welding, the welder as well as the welding procedure for the
welding assembly sial® be qualified in accordance with the appli-

cable code.

If precipitation hardened stainless steel material is used for hix?
the construction of the spent fuel pool racks, hardness testing T
should be performed on each rack component of the subject naterial T e
to verify that each part is heat trcated properly. In addition, N
the surface film resulting from the heat treatment should be

removed from each piece to assure adequate corrosion resistance.

Testing and Tnsoivice Surveillance

Mettods for verification of long-term material stability and
mechanical integrity of special poison material vtilized for
neutron absorpticn should include actual tests.

Inservice surveillance requirements for the fuel racks and the C
poison material, if applicable, are dependent on specific design e
features. These features will.be reviewed on a case Dy case

basis to de*ermine 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.
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V. COST/BENEFIT ASSESSMENT

1.

1.1

| % 4

1.3

Following is a 1ist of information needed for the environmental
Cost/Benefit Assessment: .

what are the specific needs that require increased storage
capacity in the spent fuel pool (SFP)? Include in the response:

(a) status of contractual arrangements, if any, with fuel-
storage or fuel-reprocessing facilities, g

(b) proposed refueling schedule, including the expected number

of fuel assemblies that will be transferred into the SFP at
each refueling until the total existing capacity is reached,

(c¢) number of spent fuel assemblies presently stored in the
SFP,

(d) control rod assemblies or other components stored in the
SFP, and

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

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

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

Discuss the alternative to incre;sing the storage capa-ity of
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 cr cost per assembly.

The discussion of (d) should include the cost “or providing
replacement power either from within or outsioe the licensee's

generating system.

v-1
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1.4 Discuss whotner the cor :wmert of waterial rusouries (e.5..
stainless steel, boral, £,C, ei:z.) woold wena to signif-zanti,
foreclose thn'alternntivci available with respect to an, Ither
licensing actions designed to amelicrate a possible shovtage 3
spent fuel storage capacity. Describe the material rescurces
that would be consumed by the proposed modification.

1.5 Discuss the additional heat load and the anticipated maximum
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
systems and whether there will be any significant increase in
the amount of heat released to the environmant. .

. RADJOLOGICAL EVALUATION

2. Follewing is a list of information needed for radiological
evaluation: A -

2.1 The present annual quantity of solid radioactive wastes gen- .
erated by the SFP purification system. Discuss the expected —
increase in solid wastes which will result from the expansion of o
the capacity of the SFP. -

2.2. Data regarding krypton-85 measured from the fuel building ven*
tilation system by year for the last two years. If cata are not
available from the fuel building ventilation system, provide
this data for the ventilation release which includes this system.

2.3 The increases in the doses to personnel from radionuclide con-
centrations in the SFP due to the expansion of tne capacity of

the SFP, including the following:

(a) Provide a table showing the most recent gamma isotopic
analysis of SFP water identifying the' principal radio-
nuclides and ihe‘= respective concentrations.

BRI HE RN T

(b) The models used to determine the external dose equivalent
rate from these radionuclides. Consider the dose equiva=
lent rate at some distance above the center and edge of the
pool respectively. (Use relevant experience if necessary).

(c) A table of recent analysis performed L0 determine the
principal airborne radionuclides and their respective

concentrations in the SFP area.

(d) The model and assumpticns used to determine the increase,
if any, in dose rate from the radionuclides icentified °r
(c) above in the SFP ares and 3t the site bounzary.



& v

(e) An estimate of the increase in the anrua) raa-rem burden
from more frequent changing of the gerineralizer resin and

filter media.

(f) The buildup of crud (e.g., $8Cg, $9Co) along the sides of
the pool and the removal methods that will be used to
reduce radiation levels at the pool edge to as low as
reasonably achievable.

(g) The expected total man-rem to be received by personnel
occupying the fuel pool area based on all operations in
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 pravided.

2.4 Indicate the weight of the present spent fuel racks that will be >,
removed from the SFP due to the modification and discuss what -
will be done with these racks. e

ACCIDENT EVALUATION Tl i
3.1 The accident review shall consider: . : R

(a) cask drop/tip analysis, and

(b) evaluation of the overhead handling system with respect to =
Regulatory Guide 1.104.

3.2 If the accident aspects of review do not establish acceptability
with respect to either (a) or (b) above, then technica) specifica- L
tions may be required that prohibit cask movement in the spent : i

fuel building. e
3.3 If the accident review does not establish acceptability with .f;

respect to (b) above, then technical specifications may be ' '

required that.

) define cask transfer path including control of G

(a) cask height during transfer, and
(b) cask lateral position during transfer

(2) indicate the minimum age of fuel in porl sections during
movement of heavy loads near the pool. In special cases
evaluation of consequences-limiting engineered safety
features such as isolation systems and filier systems may

be required.
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3.4

3.5

3.8

O O

1f the cask drop/tip analysis as in 3.1(3) above is promised for
future submittal, the staff evaluation will include & conclusion
on the feasibility of a specification of minimum age °f fuel
based on previous evaluations.

The rz< mum weight of loads which may be transported over spent
fuel may not be substantially in excess of that of a single fuel
assembly. A technical specification will be required to this
effect. :

Conclusions that determination of previous Safety Evaluation
Reports and Final Environmental Statements have not changed
significantly or impacts are not significan! are made SO that a
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®
servative accident analyses.
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ENCLOSURE NO. 2
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o S
"plazt. Anied Genemil Nusiesr Eervice '
(AGNS: proposed plani = y WY 1 .
Sogeh Carolizs, 8 uncsT rrasiracuoe
ead is the rusiect of jentlg proceels
. belore the Commission reqarding e
\ copiinusiion, MO IICLtics or suaDrasion
. of the consirucuos permit Irem 3 &5
‘yironmental protection standpolal, ead
‘he passible issuance of =2 openating b-
cense (docket Do. 50-332:, as well a3 &
relaled matler (docket mo. 70-1728). 7,
« Op Mag 8, 1975, the Nuclear Regula-

tory Comxission published s nolice 6.
the Fxsraal Rrcistrn setting forth Its

provisional views that, sabiect to cone
‘sideraton of comments, “(1) » coste

_ benedt enalrsis of alternative safeguards

- -

. "7 SPENT FUEL STORAGE .
_Intent To Preparé Generic Environmental
_ Impact Statement on Handhng and

.Storage of Spent Light Water Powes Re-
v« @ctor Fuel pe . s

- Yrom the early- dars of the puclear
_power industry in this country, electris
< utilities planning to canstruct and oper-
..atz lght water puclear power reactors
contemplated that the used or spent fuel
discharged from the reaclors would be
chemically reprocessed o recover the
remalning quantities of fissle and fer-
tle materials (uwranjum and plutonium),
and that the materials 3o recovered
+would be recycled back into fresd reactor
_fuel It was contemplated by the puclear
industry that spent fuel would be cis-

- -
.

. charged periodically from operaliag re--

Jectors, stored 1o onsite fuel sworage podls
~for & period af tume to permit cecay of
radioactive ‘materials contaized withun
*the fuel and to cool, and penodicaliy
“ahipped ofisite for reprocessing. Trpical-
1y, SpACe WAS provided in onsile sicTsfe
‘pools for about one and one-third Du-
clear reactor cores. Assuming 8 four-year
yeactor fuel reload cycle, such onsite
‘storage s‘:oh were planned to bold an
average of ope year's discharge with suf~
ficient remalning capacity to hold a com-
plete core should unloading of all-of the
fuel from the reactor be necessary or
desirable because of operatiooal! dieul-
ties. Under normal operating conditions,
-an average of five years' discharge ceuld
"be accommodated before the pools were

BIOE - hemad s 4 LR 3
¥ Persons planning to conduct conmer-

“eia) reprocessing of spent resctor fuels

rovided suficlent storsge capaclly for
the spent fuels at thelr facilities to allow
rome operational fexibility. Typleally,
‘space bas been provided or planned for

“geveral spent fuel core relosds. Three,

‘commercial reprocessing pladts Dbarve
been planned for operstion iz ‘Se Ualted
Stales. The oalr sucl plant t=al has
actually operated, Nuclear Fue! Services

(NFS) plant at West Valler, New Yok |

=as shut down in ~ 972 for erxtenuive
alterations and exp:asion There Is 8
pending proceeding oefore he Nuclesr
Regulatory  Qommistion (Commission?
on NFS's applicalion for » per=ait W
construct these altorations and €xpAD-
ston. (docket no. $0-201). Txe sevond
plant. General Elevinie Company's Nud-
west Fuel Recovery Piant at Noma oL
linols, bas pever cremted Azl W na
dncammissierned eondiudn, The AL

programs should be prepsred and set
‘forth in draft and final eavironmestal
impact statements before s Comrmission
decisioz is reschec on wide-scale use of
mited oude (recrcle plutonium) Juels

. in light water nutlear power reactors,

() there should be no a22itonal licenses
gractes for use el mixed oxide fuel in
. Lgh: water puclear power reactors ex-
cept for experimental purposes, (3) with
respect to light water puclear power
resctor fuel cycle activities which depend”
for their justification oa wide-scale use
o! mized oxide fus] in light water pu-
‘tlear power reactors, there should be Do
additio=a] Licenses grasted wiich wouwld
foreciose futurs ssfejuards opticas or
- result o unnecessary “gracdfstherzg™
anc (4) the graziicg of licenses would
pot be precluded for fuel cycle actriues
<or experimental and/or techoica, [easi=
blity purposes. . . LRI UL LLY
* 1n Lght of the s..cus of the tiree
‘planned commercial reprocessing plants
{n the Trited States, as outlined adove,
the eacliest that spent fuel reprocessing °
‘could bepin on & comumercial basis, If au-,
thonzed. would be late 1976, This as-
sumes that. the pendiag licensiag
procesdings are completed and licenses
wsued by this date. However, the $Hent
fuel pools at 8 pumber of reactors may
soon be filled, and stil oiber reaciors
wil have Lheir pools filled before the end
of 1978 Accordinzly, even If limited re~
processing showld begin in late 1976, there
would stil] be a shortage in spent fuel
slorzge capaedty.. . . T Alv. Ry *
The existing peols at the GE ‘and,

NFS reprocessing plants kave some re-”

malning marginal lcensed storage ca«
paeity which may be able_ 1o accommos-
date the fuel discharges from some

reaclors; any insreas:s plarced at these |

plants may pot be sufclent for Industry’
Jo the future. Consequently, there is the
‘possibizy of » future shertage = U
censed spent fuel capalily regarcdless of
the o:icome of the proceecdings o= the
Nay £:h notice. ww® B « g %
Tre Commission a8 =2t promuijated
any resclation wiick specifes a pven
aise 22+ oa-site reastor spexy fuel pools;
howiier, proporals by reesidr lctosees
10 s:jmiScantly change the mac=er of

speczt fuel s1orage o et fue] post size

wort 2 Se subjest 1o lirenmsizg review by
tle Cr-mission. In the evest (I3t s
paolisoiie onealle JRen 2uel posl shnis
Lovssr Miled, and £ alumstive Jom™

Cniimd =

o o=t fuel sirrage elulid be Itz
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.
15 reoclar would be evestuslly forved
. W it cown and ~store™ the Jast speat
Jreesior 1hd 12 Le reacior presyure ves-
“s¢. Thle po serious edverse conse-

Squesces w the public health and safety, .

) ‘eommon . defense end security, -or
Ah¢ eavirocment would Lkely result, the
.reactor thuidown of course, re-
fmove the plant from service and this in,
_turn could adversely aZect the electrie
“atlity's abllity to meet electrical energy
_peeds, or force the utility to ope.ate olher .

e

‘plants that are Jess ecopomical to operate .

*or which hare gresater environ=ental lme
" pact, sad thereby sdversely affect the .
.public e L W
. .- There appess to be n pumber of pos-
£hle alterpatives for incressing . spent
fuel storage capacity lncluding, among
other things, increasing the storage-ca-
pacity st present reactor aites, and con-
s=uction of independent spent fuel
storage facilities The shortage of speat
~fuel storage capacity will occur at indl-

‘yidual reactors. and the Commisslon ..

Ycould sdequately address the lssues in-
:v'olnd on & case-by-case “basis within
‘the context of individual licensing re-
“Niews. Indeed, the Commission bas not,
o dale, found it pecessary,’in the dis-
charge of its licensing and related regu-

"Jatory functions, to develop any overall °

Jprogram of action to dea) with the prob-
Jem. The Commission does, however, have
Einé discretion to deal with issues of this
.type an s generic basis through the ex-

ercise of its rulemaking suthodfy and/ -

.or the issuance of & “generic”™ entiron-
{mental’ lmpact statement. Rulemaking
:'proceed.lna and/or the issuance of =
“generic enviroumental lmpact stateccent

“might. as appropriate, serve as the €OD- -.term uses of the environment and long-

Siext for the promulgation of more de-
! tive criteria regarding sice and de-
*fign of spent fuel pools and/or the U-
i censing of independent spent fuel storage

Faciities, and for consideration of pes- ~

sible revision of the fuel cycle environ-
.mental . impacts set forth in 10 CFR
“§ S1.20(e) ta lghtof additional spent fuel
o attendant transportation
T Also, the possible implications of in-
- creased spent fuel storage on the options
g vailable for intermediate and long-term

Sstoragpe of puclear waste materials could .

* profitably be - examioed withio™ this-
Lcontext, 5= =LA

$.= One group of interested

3Sierra :Clud, and Businessmen for the
" Public Interest) bas requestec the Com-
:Zmission to prepare a generic environmen=-
" ‘tal impeact statement on the handling and
“slorage of spent reactor fuel and related”
Tmatters (letter to L. V. Gossick from
7’ Anthonr =. Roisman, daled May 20, 1878,
< copy oo Ale at the Commissien’s Public
* Document Room, 1717 H Steet, NW,
Washingtos, D.CJ T e
.- Wnie the Commission belleves, as ear
CMer Indicated, that the ratter of speat
_fuel storage capacity can adequately be
aidressed 02 8 case-Dy-case basis withts |
e context of indiridual Lzznsing re-
yiews, It also believes that from the
stan2 olnt of longer mnge policy, this
mattler can Drosmatly be eaxined o 8
Sronder context It viewy the preparaon
of & geoesic ecvironmental L=palt states-

-
-
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=the problem: and ..

AP TT Wy "B,
orsanizations . storage of
I-(Natural " Resourves Defense, Council, “tated oD O

draf™ "nnqc.u\;kqmqm ime -

AIV i

1 4 as s sultable vehicle for sich An
,e. -nlaatior. Notice is berely given Lol
& geperic epvironmental Lmpast stale-
“ment op the handlag and swnge of
_spent Ught water poser reasior fuels will
be - prepared by the Commission. The
stalement will focus on the Dme period
betwaen pow and the mid 1980 and wil
saddress: s & .o
« (1) The mapniivde of the - possible
shortape of spent fuel storage cApady;
*(2) The alterpatives for dealing with
the problem: including,.but not pecss-
“mwu“‘ - " % ;.-'
(s) Permitting the axpansion of speatl

. fuel stopage capacity st power reactors;

. (b) Permitting the expansion of spent
fuel storage capacity At reprocessiag
plants; - - ’ f
(¢) Licensing of independest speat
‘fuel storage facilities] &
“(d) Btorsge of spent fuel Lrom one
or more reactors at the storage poals of
.other reactors; =~ ° . ‘
(e).Ordering that genemstion of spent
fud Greactor operation) be siopped O
Testrizted: . el
(3) A cost-benefit analrsis of the al-
“termatives lsted in (2), along with any
other reasonably Teasidle alierpatives,
including: ;
(a) Impacts on_ public bealth and
safety and. the common defense and
securit | ., i I
. (b) aoviraamental soclal, and eco-
pomlg « asts and benefits:. =% .« ..
(e) Lommitments of resources;
(d) Laplications regarcing optons
svailable for the intermediate andlong-
term storage of puclear wasle materials;
(e) Relationship between local sbort-
term productivity; = - ¢ “Ce- -
(4) The impacts of possidble add'tional
transportation of spent fuel that may
be required should one or more of the
altenatives be sdopted; ' © 7 -
* ¢S) -More definitive standards and cri-
4eris to govern the licensing of one or
more of the slternatives for draling with

-

-¢6) Possible amendments W 10 CFR
F51.20(0), pt: 3 o N gTe M d ok
. If appropriste, rulemakiag procesdings
on items 15) and (6) Nsted above, or
other issues related to the bandling and
spent reactor fuel-will be ind-
aboirt that time af lssuance
of the
pact statemenl,

AR Se

1% Thé Coounlsdon BAE Also gives careful

consideration -to ‘the question whether.
Dcensing sctions Intended o ameliorate
s possible shortage of spent fuel storage
espacity, including such “actions as the
{ssuance of opersting license amend-’
ments to permit increaces In the storape
capacity af resctor spent fuel pools ar
reprocessing  plant spent -fuel slorage
pools, or the lcezxiog of independent
spent fuel storage facllities, should be
deferred pending completion of the ge-
peric environmental Lapast statexment
Such a defermal was requested In the
Jetter oo behal! o! Natumal Rosowres
Delfense Council, Sierrs Club, and Bud-
pessmen for the Public lolerest roted
sbove, In caonsidering thus malicr, e

i~

‘text; and .

1P0= TUIIDAY, SIFIIMAMY Ve

oo Bad tao basle objeciive. U
vzt e ca¢ Dand, the gurers Uned
pact statement Lhouwé Dot sve [
pacasian fer & fall acco=pll t. Qe
olber hazé, te¢ public lnteret eanaid.|
ealions nasociated with sush o exlemmal.
howd be carelully welzhed The Comst
misnoa Das consluded that there ciould.
be po such feosrn deferral, ani Qat’
these reinted licesang actions may €20-)

oue dumsg the period required -fofy
preparation ¢f ke geaeric slalement,.

subject to cealn cond!tonsIn resche
ing this conzlusicm, the Com=lsulon has,
congddersd it felliwing specifc factars:™
(1) Jt i3 Ukely that each individual U’
cearing actica af thls Lype woald bave;
8 UMYty that s Independent of the utlity
of other Leessing actions of thly' tpe:’
() Tt i oot Lxey that the taking of
any particular Jizessing action of this
type durcg the time frame uoder code
sdemation would consHtute & commits.
meat of resouwrces’that” would tend -to
siymiacantly fereclase the altzrmatives

<aradable Wi\ respect to any other In-
“dhidual Leezsp astion of this Hype; e

(3) ItisLlkelr that any enviranmental’
impacts associated with any lodividual’
hicemsing action of this type would e’
such that they could adeguately be ad«
dressed withis the cantext of the indie;
‘vidua! Ucenss application without over-:
Jookang any cumulative environmental'
impacts; LT TR T U 1

() It s Ukely' that any technical®
{ssues that mar aqise in the course of a”
review of a= lodiviaual Ucense applica-.
tiop can be resaived within that cons’

- O

($) A defermal or severe restriction oo_
licensg sclons of this type would re-:
sult to substantial barm ‘to the pudlie”
interest. As wndicated, such a restriction
or ceferral could result in reactor shut-:
downs 28 exisung spent fuel pools become.
filled. It pow sppears that the spent
fuel pools ¢! &s many &s ten reactors’
could be fled br r=id-1978. These ten.
reactiors represe=t & total of about 6 mil-

Jion ‘Xilowaits of electrical energy gen~

erabng capacity. The removal of these
resctors from service could reduce the
utlities’ service masgins to a point where®
retiable secvice wou'd be In Jeopardy, ar?

“force the uilkites W rely more beavily on’
*Jess econoc=tcal or more polluting forms®

of peneratien that would impose eca)
nomic pecalSes on consumers and fTeety
‘¢rease ecvironmesnts] Impacts, 711 qE
. “The Comz'sslon expecls tha! ‘aay K<?
censing sction intended to ameliorate Y4
possible shortage, of -spent fuel-siorage’,
capacity . duing this intérim pedod™
would be-sccompazied by an envirop--

‘mental lxFact stateent (10 CFR§SLS .
Xa)) or bopect appralssl (10 CFR § SLS»

fc)) txfared to the facts of the case.
‘Since the Co=miscden’s general concli -
slons =5tk srepect 1o the five factors, wi.
set fors atove, may pot 8t the Tactuad
clre=nrmzser of particular Ucensing ao-.
tors, the 27 faztors will be apoued,
welphed 222 balazced within, he cad--
lexs 0f there sate=eTts or appaisals 3
rearhing Loezaing determizalioas. T ay

Dawed 8t Washi=gion DC. this 10thT
dar of Serie=der 1975,

-

-



. , Yankee Atomic Electric Company

cc:

E. M. Thurlow, President

Maine Yankee Atomic Power Company
9 Green Street

Augusta, Maine 04330

Mr. Donald E. Vandenhhrgh
Vice President - Engineering
Yankee Atomic Electric Company

20 Turnpike Road
Westboro, Massachusetts 01581

John A. Ritsher, Esquire
Ropes and Gray

225 Franklin Street

Boston, Massachusetts 02110

Mr. John M. R. Paterson
Assistant Attorney General
State of Maine

Augusta, Maine 04330

Harold P. Green, Esquire
Suite 1000

The Vatergate
600 New Hampshire Avenue, N.W.

washington, D.C. 20037

Mr. Nicholas Barth

Executive Director

Sheepscot Valley Conservation
Association, Inc.

P. 0. Box 125. .

Alna, Maine 04535

Wiscasset Public Library Associaiion

High Street A
Wiscasset, Maine 04578

Mrs. L. Patricia Doyle, President
SAFE POWER FOR MAINE

p. 0. Box 774
Camden, Maine 04843

O

Nr. Pobert R. Radcliffe
Office of Cnergy Resources
55 Capito! Street

Augusta, Haine 04330
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4 . i SSINS No.: 6835
CHMENT IN 82-31

UKITED STATES |
_ NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND LNFORCLMENT _
WASHINGTON, D. C. 20555 '

July 28, 1982

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

Addressees:

A11 riuclear power plant'facilities holding an operating license (OL) or
construction permit (CP).

Purpose:

|
\
\
|
|

This information notice is provided as 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 rcactor. Licensees are using

divers for an increasing number of maintenance and inspection tasks and have

demonstrated substantial exposure savings by using proper underwater work

technicues. However, this incident demonstrates the potential for serious

overexposures in very short time periocas. Deose rates from LWR spent fuel

assembiies and other irradiated cgmponcats can be oxtremely nigh. A single

spent fuel bundle can create a 10" - 10° R/hour radiation field at close proximity.

Irradiated objects (e.g., BWR fuel channels) can rcad from 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: k

On June 1, 1982, while installing fuel rack support plates in the Indian Point
Unit No. 2 fuel storage pool, a contractor diver reveived 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 exiting the pool the most highly cxpesed diver's 500 mR and 5-R pocket
dosimeters (worn on the head) were off-scale. The licensce suspenced all diving
operations, read the multiple TLD's (thermolumincscent dosimeters) worn on other
body locations, and initiated an investication of the incident. The fuel storage
pool modification work had been ongoing for &bout three months, with daily
exposures averaging about 50 millircms per diver.

A review of the incident by licensee and NRC perscnnel found several factors
that contributed to the overexpesure:

(1) An irradiated fuel asserbly was mistaienly trunsferred to @ leocation two
to four feet from the subsegquent divers' work locatison, A soor-quality
copy of the fuel transfer proccdures was upparently a factor in the

improper fuel transfer. Limited visadility in the pool ceused. 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 jonization 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.

Oiscussion:

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
(>1 R/hr), an underwater radiation survey will be conducted before any
diving operations will resume.

(2) Daily, before any diving operation, a radiation suriey of the diving
area will be conducted. This survey will be performed using two independent
ridiation exposure monitoring devices. A survey mip 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 ecach 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 technicians.

The divers will surface and have their dosimetlry checked porwodwcai]y,
any sigaificant deviation froem the expected dive work pattern or
radiation levels will be grounds for dive terminatlion.

(8) Fuel pool clarity and underwater lighting acceptance criteria have been
established to help ensure adequate viscability is maintained.
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No written response to this information notice 1s required. If you need
additional information about this matter, please contact the Regional
Administrator of the appropriate NRC Regional Office.

‘QEZ~{141v723( /égf\4Lrj

£o=7 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 lE Information Notices



LIST OF RECENTLY 1SSUED
IE INFORMATION NOTICES

Attachment
IN 82-31
July 28, 1982

Information Date of
Notice No. Subject Issue Issued to
82-30 Loss of Thermal Sleeves in 7/26/82 A1l 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 A1l 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 A1l 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 reissuad.
82-26 RCIC and HPCI Turbine 7/23/82 A1l BEWR power
Exhaust Check Valve Failures reactor facilities
holding and OL or CP
82-25 Failures of Hiller Actuators 7/22/82 A1l power reactor
upon Gradual Loss of Air facilities holding
Pressure an OL or CP ‘
§2-24 wWater leaking from Uranium 7/20:82 A1l NRC licensed
Hexafluoride Overpacks enriched uranium
fuel fabrication
plants
§1-26, Clarification of Placement 7/20/82 A1l power reactor
Part 3, of Personnel Monitoring facilities holding
Sup. No. 1 Devices for External an OL or CP
Radiation
8§2-23 Main Steam Isolation Valve 7/16./82 A1l EWR power
(MSIV) Leakage reactor facilities
holding an OL or CP
§2-22 Failures in Turbine Exhaust 7/9,82 All power reactor

oL = Opc
cP = Co

erating License
nstruction Permit

Lines

facilities holding
an OL or CP




