
S' Entergy
Entergy Nuclear Operations, Inc.
Vermont Yankee
320 Governor Hunt Rd
Vernon, VT 05354
Tel 802 257 7711

Christopher J. Wamser
Site Vice President

BVY 14-071

October 9, 2014

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: Technical Specifications Proposed Change No. 306 Eliminate Certain ESF
Requirements during Movement of Irradiated Fuel - Supplement 3
(TAC No. MF3068)
Vermont Yankee Nuclear Power Station
Docket No. 50-271
License No. DPR-28

REFERENCES: 1. Letter, Entergy Nuclear Operations, Inc. to NRC, "Technical
Specifications Proposed Change No. 306 Eliminate Certain ESF
Requirements during Movement of Irradiated Fuel," BVY 13-097,
dated November 14, 2013 (TAC No. MF3068) (ML13323A516)

2. Email, NRC to Entergy Nuclear Operations, Inc. "2nd RAI from
Radiation Protection Branch - Eliminate Certain ESF Requirements
During Fuel Movement (TAC No. MF3068)," dated September 17,
2014 (ML14265A000)

Dear Sir or Madam:

By letter dated November 14, 2013 (Reference 1), Entergy Nuclear Operations, Inc. (ENO)
proposed an amendment to Renewed Facility Operating License (OL) DPR-28 for Vermont Yankee
Nuclear Power Station (VY). The proposed amendment would change the Technical Specification
(TS) requirements associated with operability requirements for secondary containment when
handling sufficiently decayed irradiated fuel or a fuel cask.

In Reference 2, the NRC provided VY with a Request for Additional Information (RAI) regarding the
proposed changes. Attachment 1 of this letter provides the responses to the RAI.

The conclusions of the no significant hazards consideration and the environmental considerations

contained in Reference 1 are not affected by, and remain applicable to, this supplement.

This letter contains no new regulatory commitments.

If you have any questions on this transmittal, please contact Mr. Philip Couture at 802-451-3193.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on October 9, 2014.

Sincerely,

CJW/plc

Attachment: 1. Response to Request for Additional Information

cc: Region 1 Administrator
U.S. Nuclear Regulatory Commission
2100 Renaissance Blvd, Suite 100
King of Prussia, PA 19406-2713

Mr. James S. Kim, Project Manager
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 08D15
Washington, DC 20555

USNRC Resident Inspector
Vermont Yankee Nuclear Power Station
320 Governor Hunt Road
Vernon, VT 05354

Mr. Christopher Recchia, Commissioner
VT Department of Public Service
112 State Street, Drawer 20
Montpelier, VT 05620-2601
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Proposed Change 306 Supplement 3
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BVY 14-071 / Attachment 1 / Page 1 of 6

OFFICE OF NUCLEAR REACTOR REGULATION
REQUEST FOR ADDITIONAL INFORMATION

FOR A LICENSE AMENDMENT REQUEST TO ELIMINATE
OPERABILITY REQUIREMENTS FOR SECONDARY CONTAINMENT WHEN HANDLING
SUFFICIENTLY IRRADIATED FUEL AND WHILE PERFORMING CORE ALTERATIONS

ENTERGY NUCLEAR OPERATIONS
VERMONT YANKEE, UNIT 1

DOCKET NO. 50-271

By application dated November 14, 2013 (Agencywide Documents Access and
Management System (ADAMS) Accession Number ML13323A518), Entergy Nuclear
Operations submitted a license amendment for Vermont Yankee (VY). The proposed license
amendment request (LAR) would eliminate operability requirements for secondary
containment when handling sufficiently decayed irradiated fuel and while performing core
alterations using Technical Specification Task Force (TSTF) - 51, "Revise Containment
Requirements During Handling Irradiated Fuel and Core Alterations." The Radiation
Protection and Consequence Branch (ARCB) completed the review and safety evaluation
input for the above LAR on July, 24, 2014. Subsequently, ARCB became aware of VY's
response dated August 6, 2014 (ADAMS Accession No.: ML14224A012) to a Nuclear
Regulatory Commission staff request for additional information. The ARCB staff reviewed
the supplement letter and needs additional clarification to write a safety evaluation.

ARCB2-RAI-1

In Supplement 2, dated August 6, 2014 (ADAMS Accession Number ML14224A012) VY's
response to SCVB-RAI-2 states:

It is noted that maintaining the Spent Fuel Pool (SFP) level of 36 feet 10 inches
during fuel movement does not ensure that 23 feet of water is maintained above a
postulated dropped and damaged fuel assembly within the SFP (36 feet 10 inches
corresponds to the SFP low level alarm). However, as discussed below, the
radiological consequences of a Fuel Handling Accident (FHA) in the SFP are
considered to be bounded by the design basis FHA over the reactor core. During
normal plant operations, water level is maintained 23 feet above the top of the active
fuel in the SFP storage racks.

Having the reactor cavity flooded during refueling operations ensures that 23 feet of
water is maintained over the fuel in the reactor core, given that the existing VY
design basis FHA (Calculation VYC-2299, Radiological AST Fuel Handling Accident)
is based on the drop of a fuel assembly onto the core. The design basis FHA also
considers a FHA 24 hours after shutdown. The analysis utilized damaged rods from
drop heights of 34 feet utilizing the General Electric Standard Application for Reactor
Fuel, GESTAR II method and 30 feet based on the maximum height allowed by VY
refueling equipment. A fuel assembly drop height of 34 feet was used in conjunction
with a decontamination factor of 200 (associated with 23 feet of water above
damaged fuel). The FHA analysis of record is based on a fuel assembly drop of 34
feet onto the core, 24 hours after shutdown. This is considered to be bounding
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compared to a drop of significantly less height of a fuel assembly over the spent fuel
pool. The license amendment request (Reference 1) and accompanying analysis to
allow fuel moves with an open containment with a period of sufficient radioactive
decay (fuel moves at 13 days) is considered to be bounded by the existing analysis
of record (fuel moves at 24 hours).

Existing technical specification Limiting Condition for Operation (LCO) 3.2, "Spent Fuel
Storage," states:

Whenever irradiated fuel is stored in the fuel storage pool the pool water level shall
be maintained at a level of at least 36 feet.

At the minimum technical specification LCO 3.2 level of 36 feet what is the amount of water
in feet maintained above a postulated dropped and damaged fuel assembly within the SPF?

Response

At the minimum technical specification level of 36 feet, the amount of water above a postulated
dropped and damaged fuel assembly lying on top of a spent fuel rack in the spent fuel pool is
20.67 feet.

ARCB2-RAI-2

Attachment 1, page I of 17 of LAR states:

A revised fuel handling accident (FHA) (or refueling accident) analysis has been
developed to support the proposed changes using the Alternate Source Term (AST)
methodology described in Regulatory Guide 1.183 (Reference 2). Attachment 4
provides the supporting calculation for the revised FHA analysis (See AREVA
Document No. 32-9145461-001, "VYNPP - Re-analysis of AST/FHA Radiological
Consequences with Open Containment," ADAMS Accession No. ML13323A519).

Appendix B of Regulatory Guide (RG) 1.183, "Alternative Radiological Source Terms for
Evaluating Design Basis Accidents at Nuclear Power Reactors" (ADAMS Accession Number
ML003716792), Regulatory Position 2.0 states:

If the depth of water above the damaged fuel is 23 feet or greater, the
decontamination factors for the elemental and organic species are 500 and 1,
respectively, giving an overall effective decontamination factor of 200 (i.e., 99.5
percent of the total iodine released from the damaged rods is retained by the water).
This difference in decontamination factors for elemental (99.85 percent) and organic
iodine (0.15 percent) species results in the iodine above the water being composed
of 57 percent elemental and 43 percent organic species. If the depth of water is not
23 feet, the decontamination factor will have to be determined on a case-by-case
method (Ref. B-i).

In the response to SCVB-RAI-2, VY stated that maintaining the SFP level of 36 feet 10 inches
during fuel movement does not ensure that 23 feet of water is maintained above a
postulated dropped and damaged fuel assembly within the SFP, but VY's analysis assumed
a decontamination factor of 200 which correlates to 23 feet of water.
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In VY's response to SCVB-RAI-2, VY provided reasons why this is acceptable. The Nuclear
Regulatory Commission staff's assessment of these reasons identified the following
concerns. VY's statement that the license amendment request is considered to be bounded
by the existing analysis of record does not appear to be consistent with the analyses
provided by VY for the proposed change. The calculation of record doses (24 hour decay)
provided in Table 5-2 on page 20 of AREVA Document No. 32-9145461-001 do not appear to
bound the Table 5-3 values at 13 days. Secondly, the proposed change is not going to be
utilized until all the fuel is removed from the reactor vessel; therefore, a FHA over the spent
fuel pool was not evaluated by the staff for the proposed change. Lastly, no quantitative
data was provided for the decontamination factor for the minimum technical specification
SFP water level or the amount of fuel damage from a FHA in the SFP.

Therefore, the NRC staff needs additional justification for the proposed change. Please
provide an analysis for the FHA in the SFP to justify the proposed change or justify why the
analysis provided is appropriate. In either the analysis or the justification the fact that the
technical specification water level is less than 23 feet needs to be considered in the
response and the above NRC concerns should be addressed.

Response

Entergy Nuclear Operations, Inc. (ENO) intended the response to SCVB-RAI-2 to convey that both
the calculation of record (at 24 hours) and the results of the analysis (at 13 days) provided for the
proposed change meet the radiological acceptance criteria as shown in Table 5-2 and Table 5-3 in
Attachment 4 of Reference 1, and that for the same fuel decay time, an FHA over the reactor core
bounds an FHA over the SFP in terms of the calculated doses to the Control Room, and Exclusion
Area Boundary (EAB) and Low Population Zone (LPZ) off-site receptors, for the same
configuration of the Reactor Building (either open or closed). Although the decontamination factor
(DF) in the SFP is reduced due to there being less than 23 feet of water above a postulated
damaged fuel assembly at the minimum technical specification level, this is more than offset by the
reduction in number of postulated damaged fuel rods due to the significant difference in drop
height between a fuel assembly drop over the core versus over the SFP.

Based on the number of damaged fuel assemblies and the depth of water for a fuel assembly drop
over the SFP as compared to a drop over the reactor core, the activity based on the number of
damaged rods will be reduced from 193 (from the calculation of record) to 98, i.e., by a factor of
98/193 = 0.5078 (see Part I below), and the DF will increase by a factor of 1.595 (see Part II
below). The combination of these two effects results in an overall change in the activity released to
the environment and resulting dose by a factor of 0.5078 x 1.595 = 0.810.

The determination of the postulated number of damaged fuel rods and DF for an FHA over the
SFP is provided below. ENO notes that the following justification and the analysis provided in
Reference 1 are intended to support the proposed license amendment request only and are not
intended to replace the VY Alternate Source Term (AST) analysis of record, which was reviewed
by the NRC in Reference 2.

I. Damage to Fuel Rods in the SFP

For the FHA analysis of record, the methodology described in General Electric Standard
Application for Reactor Fuel (GESTAR II) Section S.2.2.3.5 (Reference 3) was used to
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determine the number of failed fuel rods for a drop of a fuel assembly over the reactor core,
where a drop height of 34 feet was assumed. The number of failed fuel rods resulting from
a drop in the SFP is determined by using the same GESTAR II methodology and
assumptions for a drop of over the reactor core with the only difference being that the drop
height in the SFP is limited to 1.9 feet based on the physical limitations of the fuel handling
equipment. For the purposes of this evaluation, a drop height of 3 feet is used.

In the existing core, there are 14 GE14 fuel assemblies and 354 GNF2 fuel assemblies, all
of which are 10x1O arrays. Each GE14 and GNF2 fuel assembly type contains 92 fuel rods
and both fuel assemblies have 78 full length rods and 14 part length rods. All 92 rods in the
dropped assembly are assumed to fail. For an analysis that results in fewer than 78
damaged rods in the impacted assembly, all of the damaged rods in the impacted assembly
are assumed to be full length rods. The rod cladding for GNF2 is thinner than it is for GE14,
which results in a lower fuel rod compression failure strength for GNF2 as compared to
GE14. To maximize the released radioactivity, it is assumed that a 10x1O assembly is
dropped onto other 1Ox10 assemblies offloaded at about the same time.

The GESTAR II method assumes that the dropped assembly impacts four stationary
assemblies in the core and that the dropped assembly can damage additional assemblies
as it falls to the horizontal position. For a drop over the SFP, these assumptions are not
valid, since the tops of the fuel bundles stored in the SFP are below the spent fuel racks.
Therefore, only a single stationary assembly in the SFP is assumed to be damaged by the
initial drop and the tip-over action is not considered to damage any additional rods within
the storage racks.

The following additional inputs are used to determine the postulated number of damaged
fuel rods for a refueling accident involving a GNF2 assembly using the GESTAR II method:

* Fuel assembly wet weight 580 lb
* Compression failure energy 157 ft-lb

For the drop of a GE14 fuel assembly, these inputs are:

* Fuel assembly wet weight 569.5 lb
* Compression failure energy 167 ft-lb

Because the GNF2 assembly has the lower compression failure strength and is the heavier
fuel assembly, the most limiting case (in terms of the largest number of damaged rods) is a
drop of a GNF2 assembly onto another GNF2 assembly. The total number of failed fuel
rods due to a drop in the SFP was determined to be 98 for GNF2 assemblies and 97 rods
for GE14 assemblies, meaning that the number of full length rods in the impacted assembly
that are damaged is 6 and 5, for GNF2 and GE14, respectively. Compared to a FHA over
the reactor core, the total number of failed rods due to an FHA over the SFP is reduced
from 193 fuel rods (the number of damaged rods in the analysis of record) to 98 fuel rods
(most limiting case), or a factor of 98/193=0.5078. The 193 postulated damaged fuel rods
resulting from an FHA over the core (from the analysis of record) is bounding in terms of
number of damaged rods for a drop of a GNF2 assembly onto other GNF2 assemblies in
the core, since this results in 178 damaged fuel rods using the GESTAR II method.
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For source term considerations, the core inventory for any single radionuclide was selected
independently as the bounding value for uraninum-235 enrichments ranging from 3 to 4.65
weight percent, and burnups from 5 to 58 gigawatt-days/metric ton of enriched uranium
(GWD/MTU). For the GE14 and GNF2 fuel assemblies currently in the core, the maximum
U-235 enrichment was 4.212 weight percent and the maximum burnup for the current
extended operating cycle that is projected to end by December 31, 2014 will be less than
51 GWD/MTU. The core inventory is bounding for the GE14 and GNF2 fuel assemblies
currently in the VY core and Footnote 11 of Table 3 in RG 1.183 is met. In addition, these
inventories were increased by a peaking factor of 1.65 for the FHA analysis.

I1. - Decontamination Factor

According to RG 1.183, Appendix B, Section 2, "Water Depth", if the water depth above the
damaged dropped assembly in a fuel handling accident is 23 feet or greater, an overall
decontamination factor of 200 can be credited for the expected iodine retention by the pool
water. As clarified in RIS 2006-004 (Reference 4) and in the proposed revision to RG 1.183
(Reference 5), with an iodine speciation consisting of 99.85% elemental (including CsI) and
0.15% organic in the fuel-rod gaps, the overall DF of 200 is achieved when the DF for the
elemental iodides is 285.

At the minimum technical specification level, the height of water above the postulated
damaged fuel in the SFP is 20.67 ft. For water depths less than 23 ft, RG 1.183
recommends the use of the Burley model (Reference 6). According to this model, the DF for
a reduced water depth is determined through use of the following formula:

DFinorg = exp {(6/db)*(keff Hb / Vb)}

where

DFinorg = elemental iodine pool retention factor (or DF)

db= bubble diameter (centimeters or cm)

ke, = effective mass transfer coefficient (cm/s)

Hb = bubble rise height (cm water depth above dropped assembly)

vb = bubble rise velocity (cm/s)

This equation can be rewritten by combining all of the independent variables (excluding Hb),
as:

DFinorg = exp (K*Hb)

where

K = {(6/db)*(keff vb)}

The new variable K can now be determined by using the recommended values given above
for DFinorg and Hb, namely 285 and 23 ft (or 701.0 cm), respectively, and is as follows:
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K = loge(285) / 701.0 = 0.008063

The applicable DF equation for reduced SFP water then becomes:

DFinorg = exp (0.008063*Hb)

For the iodine speciation given above, namely 99.85% elemental (including Csl) and 0.15%
organic, and no organic iodine retention by the pool water (i.e., DForg = 1), the overall (total
iodine) DF is given by:

DFtotai = [(0. 9 9 8 5/DFinorg) + (0.0015/1 )]-1

For a water depth of 20.5 ft (624.8 cm) above the postulated damaged fuel in the SFP, the
results are: DFinorg = 154.2 and DFtotai = 125.4. Compared to the DF for an FHA over the
reactor core (DF=200), the DF for an FHA over the SFP decreases by a factor of
200/125.4=1.595.
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