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U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington D C 20555-0001 

Reference: Fermi 2 
NRC Docket No. 50-341 
NRC License No. NPF-43 

Subject: Proposed Technical Specification Changes 
(License Amendment) -Design Features/Fuel Storage 
(Technical Specification 4.3) and Programs and Manuals/High 
Density Spent Fuel Racks (Technical Specification 5.5.13) 

Pursuant to 1OCFR50.90, Detroit Edison hereby proposes to amend the Fermi 2 Plant 
Operating License NPF-43, Appendix A, Technical Specifications (TS), to change: 
(1) the design features description of the fuel storage equipment and configuration to 
allow an increase in the spent fuel storage capacity and (2) the description of high 
density spent fuel racks program to clarify that surveillance program is applicable 
only to racks containing Boraflex as a neutron absorber.  

Enclosure 1 provides a description and evaluation of the proposed TS changes.  
Enclosure 2 provides an analysis of the issue of significant hazards consideration 
using the standards of IOCFR50.92. Enclosure 3 provides the marked up pages of 
the existing TS to show the proposed changes and a typed version of the affected TS 
pages with the proposed changes incorporated. Enclosure 4 provides a licensing
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report, which discusses the detailed technical evaluations performed to demonstrate 
the acceptability of this license change request. Please note that Enclosure 4 
contains some information that is considered proprietary pursuant to 1OCFR2.790.  
An affidavit is also included in this enclosure to attest to the proprietary nature of the 
material contained within the licensing report. In this regard, Detroit Edison requests 
that Enclosure 4 be withheld from public viewing. Enclosure 5 provides a non
proprietary version, as required by 1OCFR2.790.  

Detroit Edison has reviewed the proposed TS changes against the criteria of 
1OCFR51.22 for environmental considerations. The proposed changes do not 
involve a significant hazards consideration, nor significantly change the types or 
significantly increase the amounts of effluents that may be released offsite, nor 
significantly increase individual or cumulative occupational radiation exposures.  
Based on the foregoing, Detroit Edison concludes that the proposed TS changes meet 
the criteria provided in 10CFR51.22(c)(9) for a categorical exclusion from the 
requirements for an Environmental Impact Statement or an Environmental 
Assessment.  

Detroit Edison requests that the NRC approve and issue these changes by 
January 30, 2001 with an implementation period of within 90 days following NRC 
approval.  

Should you have any questions or require additional information, please contact Mr.  
Norman K. Peterson of my staff at (734) 586-4258.  

Sincerely, 

Enclosures 

cc: A. J. Kugler 
A. Vegel 
NRC Resident Office 
Regional Administrator, Region III 
Supervisor, Electric Operators, 

Michigan Public Service Commission
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I, DOUGLAS R. GIPSON, do hereby affirm that the foregoing statements are based 
on facts and circumstances which are true and accurate to the best of my knowledge 
and belief.  

DOUGLAS R. soN 
Senior Vice President, Nuclear Generation 

On this -day of 7 t/Le.- 1999 before me personally 
appeared Douglas R. Gipson, being first duly sworn and says that he executed the 
foregoing as his free act and deed.  

Notary Public 

ROSAUE A. ARMEITA 

_ -. -> =:



AFFIDAVIT PURSUANT TO 10CFR2.790 

I, Michael P. McNamara, being duly sworn, depose and state as follows: 

(1) I am the Vice President, Nuclear Projects for Holtec International and have been 
delegated the function of reviewing the information described in paragraph (2) 
which is sought to be withheld, and have been authorized to apply for its 
withholding.  

(2) The information sought to be withheld is contained in the revised pages to the 
document entitled "Licensing Report for Enrico Fermi 2 Spent Fuel Pool Rack 
Installation", Holtec Report HI-992154.  

(3) In making this application for withholding of proprietary information of which it 
is the owner, Holtec International relies upon the exemption from disclosure set 
forth in the Freedom of Information Act ("FOIA"), 5 USC Sec. 552(b)(4) and 
the Trade Secrets Act, 18 USC Sec. 1905, and NRC regulations 10CFR Part 
9.17(a)(4), 2.790(a)(4), and 2.790(b)(1) for "trade secrets and commercial or 
financial information obtained from a person and privileged or confidential" 
(Exemption 4). The material for which exemption from disclosure is here 
sought is all "confidential commercial information", and some portions also 
qualify under the narrower definition of "trade secret", within the meanings 
assigned to those terms for purposes of FOIA Exemption 4 in, respectively, 
Critical Mass Energy Project v. Nuclear Regulatory Commission, 975F2d871 
(DC Cir. 1992), and Public Citizen Health Research Group v. FDA, 
704F2d1280 (DC Cir. 1983).  

(4) Some examples of categories of information which fit into the definition of 
proprietary information are: 

a. Information that discloses a process, method, or apparatus, including 
supporting data and analyses, where prevention of its use by Holtec's 
competitors without license from Holtec International constitutes a 
competitive economic advantage over other companies;
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b. Information which, if used by a competitor, would reduce his expenditure 
of resources or improve his competitive position in the design, 
manufacture, shipment, installation, assurance of quality, or licensing of a 
similar product.  

c. Information which reveals cost or price information, production, 
capacities, budget levels, or commercial strategies of Holtec International, 
its customers, or its suppliers; 

d. Information which reveals aspects of past, present, or future Holtec 
International customer-funded development plans and programs of 
potential commercial value to Holtec International; 

e. Information which discloses patentable subject matter for which it may be 
desirable to obtain patent protection.  

The information sought to be withheld is considered to be proprietary for the 
reasons set forth in paragraphs 4.a, 4.b, 4.d, and 4.e, above.  

(5) The information sought to be withheld is being submitted to the NRC in 
confidence. The information (including that compiled from many sources) is of 
a sort customarily held in confidence by Holtec International, and is in fact so 
held. The information sought to be withheld has, to the best of my knowledge 
and belief, consistently been held in confidence by Holtec International. No 
public disclosure has been made, and it is not available in public sources. All 
disclosures to third parties, including any required transmittals to the NRC, have 
been made, or must be made, pursuant to regulatory provisions or proprietary 
agreements which provide for maintenance of the information in confidence. Its 
initial designation as proprietary information, and the subsequent steps taken to 
prevent its unauthorized disclosure, are as set forth in paragraphs (6) and (7) 
following.  

(6) Initial approval of proprietary treatment of a document is made by the manager 
of the originating component, the person most likely to be acquainted with the 
value and sensitivity of the information in relation to industry knowledge.  
Access to such documents within Holtec International is limited on a "need to
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know" basis.  

(7) The procedure for approval of external release of such a document typically 
requires review by the staff manager, project manager, principal scientist or 
other equivalent authority, by the manager of the cognizant marketing function 
(or his designee), and by the Legal Operation, for technical content, competitive 
effect, and determination of the accuracy of the proprietary designation.  
Disclosures outside Holtec International are limited to regulatory bodies, 
customers, and potential customers, and their agents, suppliers, and licensees, 
and others with a legitimate need for the information, and then only in 
accordance with appropriate regulatory provisions or proprietary agreements.  

(8) The information classified as proprietary was developed and compiled by Holtec 
International at a significant cost to Holtec International. This information is 
classified as proprietary because it contains detailed historical data and analytical 
results not available elsewhere. This information would provide other parties, 
including competitors, with information from Holtec International's technical 
database and the results of evaluations performed using codes developed by 
Holtec International. Release of this information would improve a competitor's 
position without the competitor having to expend similar resources for the 
development of the database. A substantial effort has been expended by Holtec 
International to develop this information.  

(9) Public disclosure of the information sought to be withheld is likely to cause 
substantial harm to Holtec International's competitive position and foreclose or 
reduce the availability of profit-making opportunities. The information is part of 
Holtec International's comprehensive spent fuel storage technology base, and its 
commercial value extends beyond the original development cost. The value of 
the technology base goes beyond the extensive physical database and analytical 
methodology, and includes development of the expertise to determine and apply 
the appropriate evaluation process.  

The research, development, engineering, and analytical costs comprise a 
substantial investment of time and money by Holtec International.
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The precise value of the expertise to devise an evaluation process and apply the 
correct analytical methodology is difficult to quantify, but it clearly is 
substantial.  

Holtec International's competitive advantage will be lost if its competitors are 
able to use the results of the Holtec International experience to normalize or 
verify their own process or if they are able to claim an equivalent understanding 
by demonstrating that they can arrive at the same or similar conclusions.  

The value of this information to Holtec International would be lost if the 
information were disclosed to the public. Making such information available to 
competitors without their having been required to undertake a similar 
expenditure of resources would unfairly provide competitors with a windfall, and 
deprive Holtec International of the opportunity to exercise its competitive 
advantage to seek an adequate return on its large investment in developing these 
very valuable analytical tools.  

STATE OF NEW JERSEY ) 
) ss: 

COUNTY OF BURLINGTON ) 

Michael P. McNamara, being duly sworn, deposes and says: 

That he has read the foregoing affidavit and the matters stated therein are true and 
correct to the best of his knowledge, information, and belief.  

Executed at Marlton, New Jersey, this 16th day of Novembe 1999.  

Michael P. McNamara 
Holtec International 

-999.  

Subscribed and sworn before me this day of 1999 

MId~A C. P0PG.  
4 NOTARY FUZLIC OF NEW JERSEY 

My Corydjsson xirm pilI 25. 2000
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REQUEST TO REVISE TECHNICAL SPECIFICATIONS: 

DESIGN FEATURES - FUEL STORAGE 
AND 

PROGRAMS AND MANUALS- HIGH DENSITY SPENT FUEL RACKS 

DESCRIPTION AND EVALUATION 
OF THE PROPOSED CHANGES
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DESCRIPTION AND EVALUATION OF 
THE PROPOSED CHANGE(S) 

OVERVIEW: 

The following is a request to amend Operating License NPF-43 by incorporating the proposed 
changes identified in Enclosure 3 into the Technical Specifications of Fermi 2 to increase the 
spent fuel storage capacity. Expansion of the fuel storage capacity in the Spent Fuel Pool (SFP) 
requires a change to the Design Features section of the Technical Specification. More 
specifically, Section 4.3, Fuel Storage, discusses the current storage capacity and design features 
of the existing racks, which ensure adequate design margin with respect to criticality. A request 
to amend TS 5.5.13, High Density Spent Fuel Racks, is also included to clarify that the 
surveillance program is only applicable to racks which utilize Boraflex as a neutron absorber.  

BACKGROUND: 

The SFP at Fermi 2 was reracked in 1982, prior to initial licensing and operation of the facility, 
with high-density freestanding racks using Boraflex as a neutron poison. At that time, the SFP 
was authorized to store 2305 fuel assemblies in 14 spent fuel racks, out of which two cells are 
reserved for the high density rack Boraflex surveillance program. An additional rack containing 
35 cylindrical cells also currently exists to store control rods, up to 31 defective fuel canisters 
and other miscellaneous fuel related components. The SFP also contains four low density GE 
racks with a total of 80 storage locations. Therefore, the current configuration allows for storage 
of up to 2383 (2414 including the defective fuel locations) fuel assemblies.  

The Fermi 2 reactor core holds 764 fuel assemblies. Current projections, based on expected 
future spent fuel discharges, indicate that loss of Full-Core-Discharge (FCD) capability will 
occur when new fuel is received for Cycle 9 in June 2001. Operation of Fermi 2 beyond loss of 
full-core-discharge capability is possible for Cycles 9 and 10 to provide approximately three 
additional years of operation until 2004. Fermi 2 operating license authorizes plant operations 
through March 20, 2025. The proposed change would increase the SFP storage capacity to 
permit continued plant operation until approximately 2015.  

DESCRIPTION OF PROPOSED CHANGES: 

Currently, Fermi 2 is proposing to expand the storage capacity in the SFP to accommodate a 
Full-Core-Discharge when new fuel is received for Cycle 9 in June 2001. This proposed 
modification will be accomplished by installing additional storage racks and replacing existing 
racks with high density racks in a three phased approach. The initial phase will add up to four 
racks to the SFP in open spaces to increase the storage capacity to 3146 assemblies. The second 
phase will remove the four GE racks, the existing defective fuel storage rack, and the 108 cell 
high density storage rack and install five new high density racks. This modification will increase 
the storage capacity to 3588 assemblies. The third phase will replace the remaining 13 existing
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Boraflex racks with 14 new high density racks to increase the storage capacity to 4608 
assemblies. The completed configuration represents a storage capacity increase of 2194 
assemblies.  

The new storage racks will be free standing and self supporting. The new modules will be 
separated by a gap of approximately 1.0 inch from one another and with greater gaps between 
the new racks and the existing racks.  

As a means of providing additional storage space for miscellaneous components, the new storage 
racks are designed to accommodate two platforms, which may be each placed above, and 
supported by, an individual rack. The platforms weigh approximately 1,460 and 1,100 pounds, 
respectively, and may support up to five tons each (dry weight) of miscellaneous components.  
These platforms would be installed on an as needed basis.  

The new racks will contain Boral as the active fixed neutron absorbing poison for primary 
reactivity control. The Boral absorbers are sized to sufficiently shadow the active fuel height of 
all fuel assembly designs stored in the pool. The proposed racks will allow fuel storage for 
enrichments up to 5.0 wt % U-235 with fuel of the highest anticipated reactivity and the pool 
flooded with unborated water at a temperature corresponding to the highest reactivity.  

As there is no requirement for an in-service surveillance program for Boral, a clarification is 
being proposed to the Programs and Manuals section of the Technical Specifications. The 
existing requirement for the High Density Spent Fuel Rack Surveillance Program will only be 
applicable to the racks containing Boraflex.  

To accommodate the proposed increase in capacity, the Fermi 2 Technical Specifications are 
required to be modified. The revised Technical Specification pages are provided in Enclosure 3.  
Enclosure 4 provides a report, which discusses the features of the new racks along with the 
evaluation methodologies used to establish adequate design margins with respect to structural, 
thermal and criticality performance.  

SAFETY ASSESSMENT: 

The planned expansion of the storage capacity involves the installation of additional fuel racks 
and removal of existing racks during three separate phases. Evaluations are performed to ensure 
that all possible fuel configurations remain safe under normal and accident conditions. The SFP 
thermal performance, criticality, and seismic response are re-analyzed considering the increased 
storage capacity. The results of these analyses have shown that the pool storage systems remain 
adequate to contain and cool the fuel in a subcritical condition.  

With the expanded capacity, the systems available to provide cooling to the SFP will be required 
to remove an increased heat load while maintaining the SFP bulk temperature below the design 
limit of 1500 F. The maximum heat load develops from the residual heat in the pool after the last 
full core discharge at the end of spent fuel pool storage capacity.
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As plant operation continues, the SFP heat load increases due to the addition of spent fuel 
introduced into the SFP following each refueling operation. Due to the increase in decay heat 
load as the plant continues to operate and perform refueling operations, Fermi 2 has determined 
the maximum normal SFP bulk temperature, presently 1250 F, will increase to a higher value of 
less than 1500 F. Additionally, due to an increased SFP spent fuel inventory, time-to-boil values 
will decrease with a corresponding increase in boil-off-rates. The new time-to-boil and make-up 
requirements are consistent with the industry and within the plant design basis.  

The Significant Hazards Consideration (SHC), contained herein and the attached Licensing 
Report (Enclosure 4) demonstrate the acceptability of the proposed increase in the SFP storage 
capacity and revisions to the Technical Specifications. The scope of the technical analysis 
supporting this evaluation focused mainly on the final configuration of the expanded storage 
space. Analysis of the transition to the final configuration involving some intermediate stages is 
also included in the evaluation.  

MECHANICAL DESIGN EVALUATION: 

The new fuel rack designs are evaluated with respect to the mechanical and material 
qualifications, neutron poison, fuel handling qualifications, fuel interfaces and accident 
considerations.  

The principal construction materials for the new racks will be SA240 Type 304L stainless steel, 
and SA564-630 precipitation hardened stainless steel for the adjustable support spindles. The 
rack designs, material selection and fabrication process will comply with the applicable ASTM 
Standards A240, A276, A479, A564 and others, for nuclear service. The governing quality 
assurance requirements for fabrication of the racks meet or exceed 1OCFR50, Appendix B 
requirements.  

For primary nuclear criticality control in the new racks, a fixed neutron absorber will be 
integrated within the rack structure. The absorber, trade name Boral, is a boron carbide and 
aluminum-composite sandwich. Boral is chemically inert and has a long history of applications 
in the SFP environments where it has maintained its neutron attenuation capability under thermal 
loads. Boral is manufactured under the control of a quality assurance program, which meets or 
exceeds to the requirements of 1OCFR50, Appendix B.  

The installation of the new rack modules will preserve space for thermal expansion and seismic 
movement. The support legs on the racks will allow for remote leveling and alignment of the 
rack modules to accommodate variations in the floor flatness. A thick bearing pad will be 
interposed between the rack pedestals and the floor to distribute the dead load over a wider 
support area.  

The rack structural performance with respect to the accidental drop impact and tensile loads, as 
well as the subcritical configuration, has been analyzed. The analyses included an accidental
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drop of a fuel assembly during movement to a storage location and tensile loads (vertical and 
eccentric) on the rack arising from a stuck assembly in the storage cell. The results of analysis 
demonstrate that the stored spent fuel remains in a coolable and subcritical configuration. The 
storage rack structural integrity, and thus the fuel configuration, will be maintained. The fuel 
will retain its structural integrity and remain subcritical.  

CRITICALITY CONSIDERATIONS: 

The NRC guidelines and the ANSI standards specify that the margin of safety for criticality be 
maintained by having the maximum neutron multiplication factor, keff less than or equal to 0.95, 
including uncertainties, for all normal and accident conditions.  

The new spent fuel racks are designed to maintain the required subcriticality margin when 
analyzed using conservative design criteria and assumptions. The racks are considered fully 
loaded with fuel of the highest acceptable reactivity, submerged in unborated water at a 
temperature corresponding to the highest reactivity. Neutron absorption in minor structural 
members is neglected, i.e., spacer grids are replaced by water. The criticality analyses are based 
upon the infinite multiplication factor (kinf), i.e., lattice of storage racks is assumed infinite in all 
directions. No credit is taken for axial or radial neutron leakage, except in the assessment of 
certain abnormal/accident conditions where neutron leakage is inherent. The effects of 
calculational and manufacturing tolerances are evaluated and added in determining the maximum 
kinf in the storage rack.  

For reactivity control in the racks, Boral panels are used. The panels are sized to sufficiently 
shadow the active fuel height of all assembly designs stored in the pool. The panels are held in 
place and protected against damage by a stainless steel jacket, which is stitch welded to the cell 
walls. The panels are mounted on the exterior or on the interior of the cells, in an alternating 
pattern.  

The analysis shows that the criterion of keff less than or equal to 0.95, including uncertainties, is 
always maintained under all normal conditions and postulated accidents. The accidents and 
malfunctions evaluated included a dropped fuel assembly on top of the fuel rack; impact on 
criticality of water temperature and density effects; and impact on criticality of eccentric 
positioning of a fuel assembly within the rack.  

The new Boral racks are designed to a kinf in the standard cold core geometry (SCCG) of 1.33, as 
discussed in Chapter 4 of the Licensing Report (Enclosure 4). However, in order to include 
additional criticality margin for the new racks, the Technical Specifications will remain 
consistent for all racks. Thus, the racks may store fuel with a maximum knf in the standard cold 
core geometry (SCCG) of 1.31. Refer to Technical Specification, Section 4.3.1 (a).
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THERMAL-HYDRAULICS AND POOL COOLING: 

A comprehensive thermal-hydraulic evaluation of the expanded storage capacity has been 
performed to analyze the thermal performance of the SFP and its cooling systems. The 
maximum allowable SFP bulk temperature is 150*F for all scenarios. The maximum local water 
temperature must remain below boiling at local saturation pressure and cladding temperatures 
must be limited such that nucleate boiling does not occur.  

The calculation of the bounding long-term decay heat for thermal analysis of the pool was 
performed in accordance with the provisions of the USNRC Branch Technical Position ASB 9-2; 
"Residual Decay Energy for Light Water Reactors for Long Term Cooling". The determination 
of the decay heat took into account both the past discharges and the predicted future refueling 
cycles.  

The evaluations considered the decay heat load from three separate discharge scenarios: 

* A partial core discharge of 260 assemblies is considered, which corresponds to a condition 
that results in a loss of full core reserve in the SFP. The minimum decay time of the 
previously discharged fuel assemblies for this scenario is 18 months. The decay heat load 
coincident with the peak temperature for this scenario is 12.20 MBtu/hr, which occurs 72 
hours after reactor shutdown.  

* A normal full core discharge is considered, which produces a stored fuel inventory that 
conservatively exceeds the maximum possible inventory. The 764 discharged assemblies are 
separated into two distinct groups: 260 assemblies with a burnup of 50,000 MWD/MTU and 
504 assemblies with a burnup of 33,333 MWD/MTU. The minimum decay time of the 
previously discharged fuel assemblies for this scenario is 18 months. The decay heat load 
coincident with the peak temperature for this scenario is 41.84 MBtu/hr, which occurs 160 
hours after reactor shutdown.  

* An emergency full core discharge is considered, which is the same as the normal full-core 
discharge case above, except for the cooling time considered. The 764 discharged 
assemblies are separated into two distinct groups: 260 assemblies with a burnup of 50,000 
MWD/MTU and 504 assemblies with a burnup of 33,333 MWD/MTU. The minimum decay 
time of the previously discharged fuel assemblies for this scenario is 12 months. The decay 
heat load coincident with the peak temperature for this scenario is 42.37 MBtu/hr, which 
occurs 159 hours after reactor shutdown.  

Under normal SFP operations, with a decay heat load of less than 15.83 MBtu/hr, two trains of 
the Fuel Pool Cooling and Cleanup System (FPCCS) provide sufficient cooling to maintain the 
SFP bulk temperature below 150°F. The 15.83 MBtu/hr decay heat load corresponds to a partial 
core discharge of 260 assemblies from the reactor shutdown 12 days previously and the 
remainder of the pool filled with background fuel assemblies.
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During refueling conditions, supplemental cooling is normally provided to the SFP by the 
Residual Heat Removal (RHR) system. In fact, during fuel discharge to the pool, supplemental 
cooling from one division of the RHR system will normally be required to provide a satisfactory 
margin of safety to maintain the bulk pool temperature below 150'F as the decay heat load is 
rising in the pool. Subsequent to confirmation that once the SFP decay heat load has fallen 
below 15.83 MBtu/hr, supplemental cooling is no longer required to be provided to the SFP by 
the Residual Heat Removal (RHR) system.  

In all scenarios, the cooling water that removes heat from the FPCCS and RHR heat exchangers 
is assumed to be at its design temperature and flow rate. In all cases analyzed, the heat transfer 
model conservatively accounted for an additional resistance from the fouling of the heat transfer 
surface in the heat exchangers and performance loss due to plugged tubes.  

The local water temperature determinations are performed assuming that the pool is at its peak 
bulk temperature. The worst location was identified as the cell with the hottest assembly and the 
most restrictive flow arrangement. A conservative value for the axial peaking factor is used.  
The storage cell hydraulic resistance was based on the most hydraulically limiting fuel assembly 
type, the most restrictive water inlet geometry for cells located over the rack support pedestals, 
and the effects of partial outlet blockage due to a dropped fuel assembly lying over the top of the 
storage cells.  

The bulk pool temperature analysis determined that the cooling systems have sufficient capacity 
to maintain the temperature below 1500F during, and subsequent to, all postulated fuel discharge 
scenarios.  

The calculated maximum local water temperature is determined to be 169°F in the hottest 
channel and coincides in time with the highest pool bulk temperature. This water temperature is 
substantially below the 2380F local boiling temperature at the top of the racks. The maximum 
fuel cladding temperature is calculated to be 197.12°F. Therefore, nucleate boiling will not 
occur.  

Complete loss of all forced pool cooling is not considered a credible event in the design basis, as 
stated in UFSAR section 9.1.3.3. Nevertheless, a loss-of-cooling event was analyzed for all 
discharge scenarios. The interruption of the cooling to the pool was assumed to occur coincident 
with the SFP peak decay heat generation. The analysis determined the time when the pool bulk 
water reaches boiling and the resultant maximum water loss rate from the surface. The 
calculated time to boil is 4.20 hours after the cooling is lost in the most severe scenario.  
However, this is acceptable because the corresponding boil-off rate is less than the makeup 
capacity of 100 gpm available from the condensate storage tanks, and additional sources of 
makeup including the fire protection system and category I systems which can be aligned to 
supply SFP makeup. Additionally, the 4.20 hour period allows sufficient time for the operators 
to intervene and line up an alternate source to remove the decay heat and replenish the pool 
inventory.
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SEISMIC AND STRUCTURAL EVALUATION: 

A complete re-evaluation of the mechanical and civil structures, to address the structural issues 
resulting from the expansion of the pool storage capacity, has been performed. The analysis 
considered the loads from seismic, thermal, and mechanical forces to determine the margin of 
safety in the structural integrity of the fuel racks, the liner, and the SFP located in the Reactor 
Building. The loads, load combinations, and acceptance criteria are based on the ASME Section 
III, Subsection NF, and on NUREG-0800, SRP Section 3.8.4, Appendix D.  

a. The Storage Rack Evaluation: 

The new high density racks are analyzed considering the configurations at the end of each of 
the three phases with the racks completely filled with fuel. Interim configurations and 
partially loaded racks are also evaluated considering single isolated racks. The seismic 
analysis is performed using a whole pool multi-rack analysis. The seismic load evaluations 
consider simulations of the Safe Shutdown Earthquake (SSE) and the Operating Basis 
Earthquake (OBE) in accordance with SRP 3.7.1. The rack modules are analyzed using a 
conservative assembly weight of 690 pounds. This weight is conservative since the actual 
weight of the assembly is 680 pounds. Two of the racks are also qualified for an additional 
optional storage function, i.e., the racks are designed to accommodate a storage platform, 
which has a capacity of storing up to five tons .(dry). The 1,460 pound platform for rack B 
and a smaller 1,100 pound platform for rack G are movable, and can be installed on top of 
the racks by inserting its four support legs into empty storage cells.  

The results indicate that the maximum seismic displacements do not result in any rack-to
wall or inter-rack impacts. The resultant member and weld stresses in the racks are all below 
the allowable stresses, with a safety factor of at least 1.05. This minimum calculated safety 
factor is associated with the pedestal support female thread shear stress. The minimum 
calculated safety factor associated with the cell membranes is 3.8. The minimum safety 
factor for the welds is 1.97. The racks will remain functional during and after all postulated 
loading conditions, including the SSE.  

Fatigue analysis was performed on the storage racks to determine the cumulative damage 
factor resulting from twenty operating basis earthquakes followed by one design basis 
earthquake. This analysis showed that the factor of safety is greater than 2.6 for fatigue 
within the rack components.  

The rack analysis provides pedestal-to-bearing pad impact loads resulting from lift-off and 
subsequent resettling during dynamic events. The pool floor stresses are determined for 
these impact loads to remain within allowable limits, even when considering the worst case 
pedestal location with respect to leak chases.
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In addition to the seismic evaluations, the storage racks are also analyzed for all postulated 
structural accident conditions as described in UFSAR section 9.1.2.3. A fuel handling 
accident involving a fuel assembly dropped from the Refuel Bridge highest possible lift point 
would not compromise the integrity of the rack. Permanent deformation of the rack would be 
limited to the top region only. This is acceptable since the rack cross-sectional geometry at 
the active fuel height is not altered. Thus, the functionality of the rack is not affected.  

In the event of a stuck fuel assembly in the rack, the resultant load on the members will not 
affect the rack structural integrity to maintain the fuel storage qualifications.  

b. Spent Fuel Pool Structural Evaluation: 

The SFP is located at the fifth floor of the Fermi 2 Reactor Building, north of the reactor 
drywell. The SFP consists of cast-in-place monolithic reinforced concrete interior and 
exterior walls and is designed as a seismic Class I stainless steel lined pool structure that 
provides space for storage of spent fuel assemblies.  

The pool structure has been analyzed using a 3-D finite element model with rack pedestal 
and hydrodynamic loads, and seismic loads applied by developing a modal analysis and 
performing a quasi-static evaluation. The individual loads and load combinations used are in 
accordance with NUREG-0800, SRP Section 3.8.4 and based on the "ultimate strength" 
design method. The primary loads considered are: 

- the dead weight of the concrete structure and steel liner, fully loaded racks, fully loaded 
overhead platforms and the water, 

- quasi-static seismic loads consistent with the original plant design for the OBE and SSE 

cases, 

- hydrostatic pressure force lateral to the walls, 

- hydrodynamic coupling forces applied to the lower portion of the wall and water slosh 
and inertia pressures above the elevation of the top of the racks, 

- bounding thermal loads from a full-core-discharge and a loss of cooling, producing the 
largest temperature gradient across the thickness of the wall and the slab, 

- reactive forces due to live loads, and 

- seismically induced rack pedestal loads.  

In addition to the loads described above, the pool structure and liner are also analyzed for 
mechanical loads under accident conditions. Analyses are also performed on liner fatigue 
considering both temperature and seismic excitation. The results of the analyses performed on
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the SFP and Reactor Building indicate that under all postulated loadings the structural 
components, floor slabs, pool walls, supporting walls, liner and its anchorages will be subjected 
to stresses or strains within acceptable limits.  

RADIOLOGICAL CONSIDERATIONS: 

Radiological consequences of the proposed change during the installation evolution and during 
normal and accident conditions in the SFP area of the Reactor Building are evaluated. The total 
dose to personnel during the installation phases is estimated to be less than 12 person-rem. This 
includes removal and cleaning of old racks, diving operations to remove underwater 
appurtenances, pool cleaning and rack installation. This dose is comparable to similar projects 
carried out at other facilities and allows compliance with the radiological limits of 1 OCFR20.  

Low level solid radwaste will be generated by the removal of the existing SFP modules, as well 
as any interferences or SFP hardware that may have to be removed from the SFP to permit 
installation of the new spent fuel rack modules. These racks will be cleaned to the maximum 
extent possible prior to offsite shipment and volume reduction will be performed at a 
decontamination and processing facility prior to disposal and burial at a low level waste 
repository. Therefore, solid radwaste represented by these racks will be minimized. Thus, Fermi 
2 does not expect that increasing the storage capacity of the SFP will result in a significant 
change in the generation of solid radwaste at Fermi 2.  

There are no significant solid, gaseous or liquid radiological releases associated with this storage 
capacity increase effort.  

The analysis of the fuel handling accident event shows that the racks remain intact and the 
resulting fuel damage maintains gas releases and the corresponding radiological dose below 
levels previously determined.  

A rack drop involving radiological consequences is precluded, since all rack movement during 
removal and installation phases will follow safe load paths that prevent heavy loads from being 
transported over the stored spent fuel.  

There has been no steady long-term increase of radiological conditions in the SFP resulting from 
the radionuclides within the fuel as more spent fuel is added to the pool. The radiological 
conditions within the building are typically dominated by the most recent batch of the spent fuel 
from a full-core-discharge. The radioactive inventory of the older fuel that will increase with the 
expanded storage capacity will be insignificant compared to that of the recent offload.  

Since the new storage racks will be located in closer proximity to the SFP walls, an increase in 
the adjacent radiological doses is expected. Radiological analyses have shown that the dose 
levels adjacent to all pool areas will remain within acceptable levels.
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10 CFR 50.92 SIGNIFICANT HAZARDS CONSIDERATION 

BASIS FOR SIGNIFICANT HAZARDS DETERMINATION 

In accordance with lOCFR50.92, Detroit Edison has reviewed the proposed changes and has 
concluded that they do not involve a Significant Hazards Consideration (SHC). The basis for 
this conclusion is that the three criteria of 1OCFR50.92(c) are not compromised. The proposed 
changes do not involve a SHC because they would not: 

1. Involve a significant increase in the probability or consequences of an accident previously 
evaluated.  

The following previously postulated accident scenarios are considered: 

a. A spent fuel assembly drop in the SFP 

b. Loss of SFP cooling flow 

c. A seismic event 

d. Misplaced fuel assembly 

The probability that any of the accidents in the above list can occur is not significantly 
increased by the modification itself. The probabilities of a seismic event or loss of SFP 
cooling flow are not influenced by the proposed changes. The probabilities of accidental fuel 
assembly drops or misplacement of a fuel assembly are primarily influenced by the methods 
used to lift and move these loads. The method of handling loads during normal plant 
operations is not changed, since the same equipment (i.e., Refuel Bridge) and procedures will 
be used. Since the methods used to move loads during normal operations remain the same as 
those used previously, there is no significant increase in the probability of an accident.  

During rack removal and installation, all work in the pool area will be controlled and 
performed in strict accordance with specific written procedures. Any movement of fuel 
assemblies required to support the modification (e.g., removal and installation of racks) will 
be performed in the same manner as during normal refueling operations. Spent Fuel shipping 
cask movements will not be performed during the modification period.  

Accordingly, the proposed modification does not involve a significant increase in the 
probability of an accident previously evaluated.  

The consequences of the previously postulated scenarios for an accidental drop of a fuel 
assembly in the SFP have been re-evaluated for the proposed change. The results show that 
the postulated accident of a fuel assembly striking the top of the storage racks will not distort 
the racks sufficiently to impair their functionality. The minimum subcriticality margin, keff
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less than or equal to 0.95, will be maintained. The structural damage to the Reactor Building, 
pool liner, and fuel assembly resulting from a fuel assembly drop striking the pool floor or 
another assembly located within the racks is primarily dependent on the mass of the falling 
object and the drop height. Since these two parameters are not changed by the proposed 
modification, the structural damage to these items remains unchanged. The radiological dose 
at the exclusion area boundary will not be increased due to the changes. Thus, the results of 
the postulated fuel drop accidents remain acceptable and do not represent a significant 
increase in consequences from any of the same previously evaluated accidents that have been 
reviewed and found acceptable by the NRC.  

The time to boil represents the onset of loss of pool water inventory and is commonly used as 
a gage for establishing the comparison of consequences before and after a reracking project.  
The heat up rate in the SFP is a nearly linear function of the fuel decay heat load. The fuel 
decay heat load will increase subsequent to the proposed changes because of the increase in 
the number of fuel assemblies stored in the spent fuel pool. The thermal-hydraulic analysis 
determined the maximum fuel decay heat loads and the corresponding time to boil conditions 
subsequent to complete loss of forced cooling. These results show that, in the extremely 
unlikely event of a complete failure of both the FPCCS and RHR System, there would be at 
least 4.20 hours available for corrective actions. The maximum water boiloff rate is less than 
91 gpm. This is less than the normal makeup capacity of 100 gpm available from the 
condensate storage tanks, and additional sources of makeup are available. It has been 
determined that this duration provides sufficient time for the operators to provide alternate 
means of makeup (i.e., fire hoses) before the onset of pool boiling. Therefore, the proposed 
change represents no increase in the consequences of loss of pool cooling.  

The consequences of a design basis seismic event are not increased. The consequences of 
this accident are evaluated on the basis of subsequent fuel damage or compromise of the fuel 
storage or building configurations leading to radiological or criticality concerns. The racks 
are analyzed in their new configuration and found safe during seismic motion. Fuel has been 
determined to remain intact and the storage racks maintain the fuel and fixed poison 
configurations subsequent to a seismic event. The structural capability of the pool and liner 
will not be exceeded under the appropriate combinations of dead weight, thermal, and 
seismic loads. The Reactor Building structure will remain intact during a seismic event and 
will continue to adequately support and protect the fuel racks, storage array, and pool 
moderator/coolant. Thus, the consequences of a seismic event are not increased.  

A fuel misplacement accident represents a fuel assembly inadvertently lowered or dropped 
outside of and adjacent to a storage rack. The consequence of a fuel misplacement accident 
has been analyzed for the worst possible storage configuration subsequent to the proposed 
modification, and it has been shown that the consequences remain acceptable with respect to 
the neutron multiplication factor staying below 0.95 (i.e. the same acceptance criteria as used 
for normal conditions). Therefore, there is no increase in consequences.
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Therefore, it is concluded that the proposed changes do not significantly increase the 

probability or consequences of any accident previously evaluated.  

2. Create the possibility of a new or different kind of accident from any previously evaluated.  

Load drops were determined to be events that might represent a new or different kind of 
accident. The new loads that will be required during or subsequent to installation of the new 
racks include the rack modules, the overhead platforms, and the pool gates. Racks will not 
be allowed to travel over any racks containing fuel assemblies, thus a rack drop onto fuel is 
precluded. A construction accident of a rack dropping onto the pool floor liner is not a 
postulated event due to the defense-in-depth approach to be taken, as discussed in detail 
within Section 10.2 of the attached Licensing Report (Enclosure 4). A new temporary hoist 
and rack lift rig will be introduced to lift and suspend the racks from the bridge of the 
Reactor Crane. These temporary lift items are designed in accordance with the requirements 
of NUREG 0612 and ANSI N14.6. Nevertheless, the analysis of a rack dropping to the liner 
has been performed and shown to be acceptable. The integrity of the liner will be 
maintained and no loss of pool coolant would occur subsequent to a rack dropping to the 
liner. Since fuel integrity is maintained and significant loss of coolant does not occur, the 
drop of a rack is not considered a new type of accident.  

A drop of a pool gate is also an extremely unlikely event. The new storage racks will not be 
located directly beneath the gates. However, the drop of a gate, weighing approximately 
9500 pounds, onto racks containing irradiated fuel assemblies, and the drop of a gate onto 
the pool liner have been analyzed. The analysis performed for the drop of a pool gate onto 
fuel demonstrates that the number of fuel rods damaged (81) remains below the Fermi 2 fuel 
handling accident design basis (of 140 rods). The analysis performed for the drop of a pool 
gate onto the liner demonstrates that the liner would be locally ruptured. However, the 
underlying concrete slab remains intact and possible leakage would be confined to the leak 
chase system, which is monitored and controllable. The kinetic energy associated with the 
drop of the heaviest (1460 pound) overhead platform is enveloped by the kinetic energy 
associated with the gate drop. Therefore, the potential structural damage to fuel and the 
liner would be bounded by the results for the gate. Since the resulting fuel damage does not 
exceed the previously analyzed design basis condition and significant loss of coolant would 
not occur, the drops of a gate or an overhead platform are not considered a new type of 
accident.  

The additional heat load resulting from additional storage of spent fuel has been evaluated for 
the possibility of creating a new or different kind of accident. The existing Fermi 2 SFP 
cooling system, has been shown by analysis, to be capable of removing the decay heat 
generated by the additional spent fuel assemblies. The pool coolant will not be significantly 
affected. Thus, the increased heat load does not create the possibility a new or different kind 
of accident.
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No unproven technology has been utilized in the design, analysis or in the proposed 
installation methodology. The basic technology for the Fermi 2 spent fuel pool capacity 
increase is consistent with other license amendments (over 80) approved by the USNRC.  
This change has been evaluated in accordance with the USNRC position paper "OT Position 
for Review and Acceptance of Spent Fuel Storage and Handling Applications, April 14, 1978 
and Addition dated January 18, 1979.  

The proposed change does not alter the operating requirements of the plant or of the 
equipment credited in the mitigation of the design basis accidents. The proposed change does 
not affect the parameters required for safe fuel storage. Therefore, this change does not create 
the possibility of a new or different kind of accident from any previously evaluated.  

3. Involve a significant reduction in the margin of safety.  

The function of the SFP is to store the fuel assemblies in a subcritical and coolable 
configuration through all environmental and abnormal loadings, such as an earthquake or 
fuel assembly drop. The new rack design must meet all applicable requirements for safe 
storage and be functionally compatible with the SFP.  

Detroit Edison has addressed the safety issues related to the expanded pool storage capacity 
in the following areas: 

1. Material, mechanical and structural considerations 

2. Nuclear criticality 

3. Thermal-hydraulic and pool cooling 

The mechanical, material, and structural designs of the new racks are reviewed in accordance 
with the applicable provisions of the USNRC position paper "OT Position for Review and 
Acceptance of Spent Fuel Storage and Handling Applications, April 14, 1978 and Addition 
dated January 18, 1979.. The rack materials used are compatible with the spent fuel 
assemblies and the SFP environment. The design of the new racks preserves the proper 
margin of safety during abnormal loads such as a dropped assembly and tensile loads from a 
stuck assembly. It has been shown that such loads will not invalidate the mechanical design 
and material selection to safely store fuel in a coolable and subcritical configuration.  

The methodology used in the criticality analysis of the expanded SFP storage capacity meets 
the appropriate NRC requirements and the ANSI standards (GDC 62, NUREG 0800, Section 
9.1.2, the OT Position for Review and Acceptance of Spent Fuel Storage and Handling 
Applications, Reg. Guide 1.13, and ANSI ANS 8.17). The margin of safety for subcriticality 
is maintained by having the neutron multiplication factor equal to, or less than, 0.95, 
including uncertainties, under all accident conditions. This criterion is the same as that used
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previously to establish criticality safety evaluation acceptance and remains satisfied for all 
analyzed accidents. Therefore, the accepted margin of safety remains the same.  

The thermal-hydraulic and cooling evaluation of the pool demonstrated that the pool can be 
maintained below the specified thermal limits under the conditions of the maximum heat load 
and during all credible accident sequences and seismic events. The bulk pool temperature 
will not exceed 150°F during any conditions when forced cooling is available. The increase 
from the current maximum normal SFP bulk temperature of 125°F is not significant, because 
the existing racks and cooling system were previously evaluated for the 150'F condition, as 
stated in UFSAR sections 9.1.2.2.2 and 9.1.3.1, respectively. The maximum local water 
temperature in the hottest rack cell will remain below the boiling point. The fuel will not 
undergo any significant heat up after an accidental drop of a fuel assembly on top of the rack 
blocking the flow path. The time of 4.20 hours for the onset of pool boiling, subsequent to 
total loss of forced cooling allows sufficient time for the operators to intervene and line up 
alternate cooling paths and/or the means of inventory make-up before the onset of pool 
boiling.  

Thus, it is concluded that the changes do not involve a significant reduction in the margin of 
safety.  

The NRC has provided guidance concerning the application of standards in 1OCFR50.92 by 
providing certain examples (5 1FR775 1, March 6, 1986) of amendments that are considered not 
likely to involve a SHC. The proposed changes for Fermi 2 are similar to Example (x): an 
expansion of the storage capacity of SFP when all of the following are satisfied: 

(1) The storage expansion method consists of either replacing existing racks with a design that 
allows closer spacing between stored spent fuel assemblies or placing additional racks of the 
original design on the pool floor if space permits.  

The Fermi 2 storage expansion modification involves replacement of the existing racks with 
a design that will allow a greater number of stored fuel assemblies and placement of 
additional racks in the SFP.  

(2) The storage expansion method does not involve rod consolidation or double tiers.  

The Fermi 2 storage expansion modification does not involve any fuel consolidation 
processes or storage of consolidated fuel. The racks will not be double tiered; no fuel 
assemblies will be stored above other assemblies.  

(3) The keff of the pool is maintained less than, or equal to, 0.95.  

The design of the new racks integrates a neutron absorber, Boral, within the racks to allow 
close storage of spent fuel assemblies while ensuring that keff remains less than or equal to 
0.95 under all conditions.
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(4) No new technology or unproven technology is utilized in either the construction process or 
the analytical techniques necessary to justify the expansion.  

The rack vendor has successfully participated in the licensing of numerous other racks of a 
similar design. The construction process and the analytical techniques of the Fermi 2 
modifications are the same as in the other completed pool storage capacity expansion 
projects. Thus, no new or unproven technology is used in the Fermi 2 storage expansion 
modification.  

ENVIRONMENTAL CONSIDERATIONS: 

Detroit Edison has reviewed the proposed license amendment against the criteria of 1OCFR51.22 
for environmental considerations. The proposed changes do not significantly increase the types 
and amounts of effluents that may be released offsite nor significantly increase individual or 
cumulative occupational radiation exposures. Based on the foregoing, Detroit Edison concludes 
that the proposed changes meet the criteria delineated in 1OCFR51.22(c)(9) for a categorical 
exclusion from the requirements for an environmental impact statement.  

CONCLUSION: 

As discussed herein, the proposed changes to the Technical Specifications do not involve a SHC 
pursuant to 1OCFR50.92. Storage expansion at the Fermi 2 SFP has been determined to be safe.  
Additionally, Detroit Edison has determined that this license amendment meets the criteria 
delineated in 1OCFR51.22(c)(9) for a categorical exclusion from the requirements for an 
environmental impact statement.
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Design Features 
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage (continued)

b. kff z 0.95 if fully flooded with unborated water. which.  
includes an allowance for uncertainties as described in 
Section 9.1 of the UFSAR: and 

c. ,-.ninal G.22 inch ccnte. to center dirstanee. t,. -... fuol 
-asemblies pleeed intehg density stAorege raeks nd -O ....... 1..... .x ,. , inbcente ,. •eto 
fuel. esse,,-lies piaced in the-IC- CISEOS lazi"tvr• Q*a.  

4.3.2 Drainage -# 

The spent fuel storage pool is designed and shall be maintained to 
prevent inadvertent draining of the pool below elevation 660 ft 
11.5 inches.  

4.3.3 Capacity

The spent fuel 
with a storage 
assemblies.

storage pool is designed and shall be maintained 
capacity limited to no more than-E414-fuel 

(46ob

FERMI - UNIT 2
Amendment No. 1344.0-2



INSERT # 1 

The following nominal center to center distances between fuel assemblies placed in the various 
storage rack types, as applicable 

Spacinaq Rack Type 
(Inches) 

6.22 High density storage racks that contain Boraflex as the neutron 
absorbing material 

6.23 High density storage racks that contain Boral as the neutron absorbing 
material 

11.9x6.6 Low density storage racks 

10.5 Defective fuel assembly storage rack



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.12 Primary Containment Leakage Rate Testing Program (continued) 

e. The provisions of SR 3.0.2 do not apply to the test 
frequencies in the Primary Containment Leakage Rate Testing 
Program.  

f. The provisions of SR 3.0.3 are applicable to the Primary 
Containment Leakage Rate Testing Program.  

5.5.13 High Density Spent Fuel Racks 

unnticipate- a .... of the h4gh density spent fmtel racks 
-bll be•,.dctcOcd and 4l3 ntwi sem o the in t..ityof the

Amendment No. -134-FERMI -UNIT 2 5.0-19



INSERT # 2 

A program shall be provided, for the high density storageTacks containing-Boraflex as the 
neutron absorber, which will ensure that any unanticipated degradation of the Boraflex will be 
detected and will not compromise the integrity of the racks.
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Design Features 
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage (continued)

b. k,, : 0.95 if fully flooded with unborated water, which 
includes an allowance for uncertainties as described in 
Section 9.1 of the UFSAR; and 

c. The following nominal center to center distances between 
fuel assemblies placed in the various storage rack types, as 
applicable

Spacing 
(inches) 

6.22 

6.23 

11.9 x 6.6 

10.5

Rack Type 

High density storage racks that contain 
Boraflex as the neutron absorbing material 

High density storage racks that contain 
Boral as the neutron absorbing material 

Low density storage racks 

Defective fuel assembly storage rack

4.3.2 Drainage 

The spent fuel storage pool is designed and shall be maintained to 
prevent inadvertent draining of the pool below elevation 660 ft 
11.5 inches.  

4.3.3 Capacity

The spent fuel 
with a storage 
assemblies.

storage pool is designed and shall be maintained 
capacity limited to no more than 4608 fuel

Amendment No. J1,FERMI - UNIT 2 4.0-2



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.12 -Primary Containment Leakaqe-Rate -estinQ -Program (continued) 

e. The provisions of SR 3.0.2 do not apply to the test 
frequencies in the Primary Containment Leakage Rate Testing 
Program.  

f. The provisions of SR 3.0.3 are applicable to the Primary 
Containment Leakage Rate Testing Program.  

5.5.13 High Density Spent Fuel Racks 

A program shall be provided, for the high density storage racks 
containing Boraflex as the neutron absorber, which will ensure 
that any unanticipated degradation of the Boraflex will be 
detected and will not compromise the integrity of the racks.

Amendment No. J1 ,FERMI - UNIT 2 5.0-19


