
ENCLOSURE 2 

o UNITED STATES 

NUCLEAR REGULAIrRY COMMISSION ~- i 0 

-WASHINGTON 0. C. 20555 

*- ,oril 14, 1978 

To All 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 

storage pool and (2) the acceptance criteria to be used by the 

NRC Staff 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, "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 

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 information 

and acceptance criteria utilized by the NRC staff in evaluating these 

applications. Providing the information needed to evaluate the 

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, 

Brian K. Grimes, Assistant Director 
for Engineering and Projects 

Division of Operating Reactors 

Enclosures: 
1. NRC Guidance 
2. Notice



I I

ENCLOSURE NO. 1 

OT POSITION FOR REVIEW AND ACCEPTANCE OF 

SPENT FUEL STORAGE AND HANDLING APPLICATIONS 

I. 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 highest enrichment uranium in the light water reactor 

fuel 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 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 

intent to prepare a generic environmental impact statement on handling 

and storage of spent fuel from light water power reactors. Inthis 

notice, the Commission also 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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II. REVIEW DISCIPLINES 

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

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 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.
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111. NUCLEAR AND THERMAL-HYDRAULIC CONSIDERATIONS 

1. Neutron Multiplication Factor 

To include all credible conditions, the licensee 'shall calculate 

the effective neutron multiplication factor, k in the fuel 

storage pool undet the following sets of assum 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 noncontained* burnable poison and.the 

fuel shall be assumed to be at the most reactive point in 

its life.  

b. The moderator shall be assumed to be pure water at the 

temperature within the fuel pool limits which yields the 

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.  

e. Credit may be taken for the neutron absorption in structural 

materials and in solid materials added specifically for 

neutron absorption, provided a means of inspection is estab

lished (refer to Section 1.5).  

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.  

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

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

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

the fuel assembly.  

**It should be noted that under certain conditions concrete may be a more 

effective reflector than water.
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postulated 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.  

1.3 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 keff 
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 calc ited value, the 
calculational bias, and the total uncertainty.  

1.4 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 the overall fuel assembly in the model of the 
nominal storage lattice cell; 

(b) For H 0 + stainless steel flux trap lattices; the nominal 
thickness 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 H 0 + stainless steel flux trap lattices, the 

change of the cilculated neutron multiplication factor of 
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infinitely long fuel assemblies in infinitely large arrays 
in the storage rack (i.e., the of the nominal fuel storage 
lattice cell and the changed ý) for: 

(1) A change in fuel loading in grams of U23, or equiva
lent, per axial centimeter of fuel assembly where it is 
assumed that this change is made by increasing the 
enrichment of the U2 3 5 ; and, 

(2) A change in the thickness of stainless steel in the 
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) The effective areal density of the boron-ten atoms 
(i.e., BI0 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 
the storage lattice cell g to:.  

(a) The fuel loading in grams of U2 35 , or equivalent, 
per axial centimeter of fuel assembly, 

(b) The storage lattice pitch; and, 

(c) The areal density of the boron-ten atoms between 
fuel 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 for 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 there is a suffi
cient amount of neutron absorber in the racks to maintain 
the neutron multiplication factor at or below 0.95. In 
addition, coupon or other type of surveillance testing shall 
be performed on a statistically acceptable sample size on a
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periodic basis throughout the life of the racks to verify 
the continued presence of a sufficient amount of neutron 
absorber in the racks to maintain the neutron multiplication 
factor at or below 0.95.  

(2) Decay Heat Calculations for the Spent Fuel 

The calculations for the amount of thermal energy that will 
have to be removed by the spent fuel pool cooling system 
shall be made in accordance with Branch Technical Position 
APCSB 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).  

(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 
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 assemblies into the spent fuel 
pool. The bases for the analyses should include the estab
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 2 O 
flux trap storage lattice exists if, somehow, the water is 
kept out or forced out of the space between the fuel assem
blies, conceivably by trapped air or steam. For this reason, 
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 some cases, direct 
gamma heating 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 assemblies.  
Under postulated accident conditions where all non-Category 
I spent fuel pool cooling systems become inoperative, it is 
necessary to show that there is an alternate method for 
cooling the spent pool water. When this alternative method 
requires the installation of alternate components or signifi
cant physical alteration of the cooling system, the detailed 
steps shall be described, along with the time required for 
each. Also, the average amount of water in the fuel pool 
and the expected heat up rate of this water assuming loss of 
all cooling systems shall be specified.  
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(4) Potential Fuel and Rack Handling Accidents

The method for moving the racks to and from and into and out 
of the fuel pool, should be described. Also, for plants 
where the spent fuel pool modification requires different 
fuel 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 factor in the fuel pool 
shall be less than or equal to 0.95 at all times.  

2. The fuel loading (i.e., grams of uranium-235, or 
equivalent, per axial centimeter of assembly) in fuel 
assemblies that are to be loaded into the high density.  
racks should 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 temperatures may lead to excessive loss 
of water due to evaporation and/or cause fogging. Analyses 
of thermal load should consider loss of all pool cooling 
systems. To avoid exceeding the specified spent fuel pool 
temperatures, consideration shall be given to incorporating 
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 
ANSI-N210-1976 entitled, "Design Objectives for Light Water 
Reactor Spent Fuel Storage Facilities at Nuclear Power 
Stations," except that the requirements of the Section 
9.1.3.III.l.d of the Standard Review Plan is applicable for 
the maximum heat load with normal cooling systems in 
operation.
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IV. MECHANICAL, MATERIAL, AND STRUCTURAL CONSIDERATIONS 

(1) Description of the Spent Fuel Pool and Racks 

Descriptive information including plans and sections showing the 
spent fuel pool in relation to other plant structures shall be 
provided in order to define the primary structural aspects and 
elements relied upon to perform the safety-related functions of 
the pool and the racks. The main safety function of the spent 
fuel pool and the racks is to maintain the spent fuel assemblies 
in a safe configuration through all environmental and abnormal 
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 horizontal and the vertical 
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
tra, etc.  

If connections of the racks are made to the base and to the 
side 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. Postulated drop accidents must 
include a straight drop on the top of a rack, a straight 
drop through an individual cell all the way to the bottom of 
the rack, and an inclined drop on the top of a rack. In
tegrity of the racks and the fuel pocl due 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.
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(2) Applicable Codes, Standards and Specifications 

Construction materials should conform to Section III, Subsec
tion NF of the ASME* Code. All Materials should be selected to 
be compatible with the fuel pool environment to minimize corro
sion and galvanic effects.  

Design, fabrication, and installation of spent fuel racks of 
stainless steel material may be performed based. upon the AISC*1 
specification or Subsection NF requirements of Section III of the 
ASME B&PV. Code for Class 3 component supports. Once a code is 
chosen its provisions must be followed in entirety. When the 
AISC specification procedures are adopted, the yield stress 
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 
stress may be used. Permissible stresses for stainless steel 
welds used in accordance with the AISC Code may be obtained from 
Table NF-3292.1-l 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 ground response 
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
ported 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 response spectra for a fuel pool 
supported by the reactor building, the design and analysis of the 
new rack system may be performed by using 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 input with new damping values in Regulatory Guide 
1.61 is not acceptable.  

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

•American Society of Mechanical Engineers Boiler and Pressure Vessel 
Codes, Latest Edition.  

"**American Institute of Steel Construction, Latest Edition.
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slab. Temperature gradient acr(u.s the rack structure due to 
differential heating effect between a full and an empty 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.  

(5) Design and Analysis Procedures 

Details of the mathematical model including 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 walls; 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 accordance 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 
fundamental frequency less than 33 Hertz), the floor response 
spectra corresponding to the lateral 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, 
two 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 frequency shift between the 
response spectra at the lower 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.
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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 
properties obtained from calculations similar to those described 
"Introduction to Structural Dynamics" by J. M. Biggs published by 
McGraw Hill Book Company. Should the fundamental frequency of 
the pool wall model be higher than or equal to 33 Hertz, it may 
be assumed that the response of the pool wall and the corres
ponding lateral support to the new rack system are identical to 
those of the base slab, for which appropriate floor response 
spectra or ground response spectra may already exist.  

(6) Structural Acceptance Criteria 

When AISC Code procedures are adopted, the structural acceptance 
criteria are those given in Section 3.8.4.11.5 of the Standard 
Review Plan for steel 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 
shall be in accordance with the Section 3.8.5.11-5 of the Stand
ard Review Plan. This position on factors of safety against 
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 
the amplitudes of sliding motion are minimal, and impact 
between adjacent rack modules 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 sliding and tilting motion will be 
contained within suitable geometric constraints such as 
thermal clearances, and that any impact due to the clear
ances is incorporated.  

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

The materials, quality control procedures, and any special con
struction techniques should be described. The sequence of in
stallation of the new fuel racks, and a description of the pre
cautions to be taken to prevent damage to the stored fuel during
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TABLE

Load Combination 

Elastic Analysis 

D + L 

D + L + E

Acceptance Limit 

Normal limits of NF 3231.1a 

Normal limits of NF 3231.1a 

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

D + L + To

1.5 times normal limits 
leser of 2 Sy and Su

or the

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

Faulted condition limits of 
NF 3231.1c

D + L + Ta +

Limit Analysis

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

1.7 (D + L+ E)

1.3 (D + L + To) 

1.3 (D + L + E + To) 

1.1 (D + L + Ta + E) 

Notes: 1. The abbreviations in the table above are those used in 
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 specified by the Design Specification 
limits shall be satisfied, and such deformation limits 
should preclude damage to the fuel assemblies.  

3. The provisions of NF 3231.1 shall be ammended by the 
requirements of the paragraphs c.2, 3, and 4 of the 
Regulatory Guide 1.124 entitled "Design Limits and Load 
Combinations for Class 1 Linear-Type Component Supports."
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the construction phase should be provided. Methods for struc
tural qualification of special poison materials utilized to 
absorb neutron radiation should be described. The material for 
the fuel rack is reviewed for compatibility inside the fuel pool 
environment. The quality of the fuel pool water in terms'of the 
pH value and the available chlorides, fluorides, boron, 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 
should 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 made by 
welding, the welder as well as the welding procedure for the 
welding assembly shall be qualified in accordance with the appli
cable code.  

If precipitation hardened stainless steel material is used for 
the construction of the spent fuel pool racks, hardness testing 
should be performed on each rack component of the subject material 
to verify that each part is heat treated properly. In addition, 
the surface film resulting from the heat treatment should be 
removed from each piece 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 absorption should include actual tests.  

Inservice surveillance requirements for the fuel racks and the 
poison material, if applicable, are dependent on specific design 
features. These features will be reviewed on a case by case 
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.  
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V. COST/BENEFIT ASSESSMENT 

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

1.i 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, 

(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 fuel assemblies would 
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.  

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

1.3 Discuss the alternative to increasing the storage capacity of 

the SFP. The alternatives considered should include: 

(a) shipment to a fuel reprocessing facility (if avail'able), 

(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 or cost per assembly.  
The discussion of (d) should include the cost for providing 
replacement power either from within or outside the licensee's 
generating system.
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(e) An estimate of the increase in the annual man-rem burden 
from more frequent changing of the demineralizer resin and 
filter media.  

(f) The buildup of crud (e.g., S"Co, 6 OCo) 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 provided.  

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.  

V.3 ACCIDENT EVALUATION 

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.  

3.2 If the accident aspects of review do not establish acceptability 
with respect to either (a) or (b) above, then technical specifica
tions may be required that prohibit cask movement in the spent 
fuel building.  

3.3 If the accident review does not establish acceptability with 
respect to (b) above, then technical specifications may be 
required that: 

(1) define cask transfer path including control of 

(a) cask height during transfer, and 

(b) cask lateral position during transfer 

(2) indicate the minimum age of fuel in pool sections during 
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.
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S.4 If the cask drop/tip analysis as in 3.1(a) above is promised for 
future submittal, the staff evaluation will include a conclusion 
on the feasibility of a specification of minimum age of fuel 
based on previous evaluations.  

3.5 The maximum 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.  

3.6 Conclusions that determination of previous Safety Evaluation 
Reports and Final Environmental Statements have not changed 
significantly or impacts are not significant 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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VI. REFERENCES 

1. Regulatory Guides 

1.13 - Design Objectives for Light Water Reactor Spent Fuel 
Storage Facilities at Nuclear Power Stations 

1.29 - Seismic Design Classification 

1.60 - Design Response Spectra for Seismic Design of Nuclear 
Power Plants 

1.61 - Damping Values for Seismic Design of Nuclear Power 
Plants 

1.76 - Design Basis Tornado for Nuclear Power Plants 
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Seismic Response Analysis 

1.104 - Overhead Crane Handling Systems for Nuclear.Power 
Plants 
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2. Standard Review Plan 

3.7 - Seismic Design 

3.8.4 - Other Category I Structures 

9.1 - Fuel Storage and Handling 
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.3. Industry Codes and Standards 

1. American Society of Mechanical Engineers, Boiler and Pres
sure Vessel Code Section Ill, Division 1 

2. American Institute of Steel Construction Specifications 

3. American National Standards Institute, N210-76 

4. American Society of Civil Engineers, Suggested Specification 
for Structures of Aluminium Alloys 6061-T6 and 6067-T6
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5. The Aluminium Association, Specification for Aluminium 
Structures 
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