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NRC letter to Nuclear Energy Institute, dated September 5, 2008,
Safety Evaluation Regarding NEI 08-05, "Industry Initiative on
Control of Heavy Loads," Revision 0 (ML082410532)
NRC letter to Nuclear Management Company, LLC, dated
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(TAC Nos. MC7650 and MC7651) (ML052560089)
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January 12, 2006, Point Beach Nuclear Plant, Units 1 and 2 Revision to Safety Evaluation for Amendment Nos. 220 and 226
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Pursuant to 10 CFR 50.90, NextEra Energy Point Beach, LLC (NextEra), hereby requests an
amendment to Renewed Facility Operating Licenses DPR-24 and DPR-27 for Point Beach
Nuclear Plant (PBNP), Units Iand 2. The proposed amendment consists of revising the current
license basis regarding a postulated reactor vessel head (RVH) drop event to conform to the
NRC-endorsed guidance of Nuclear Energy Institute (NEI) 08-05 (Reference I).
The proposed change to the license basis will revise Final Safety Analysis Report (FSAR)
Chapter 14.3.6, Reactor Vessel Head Drop Event. The current license basis for the RVH drop
methodology was'approved by the Commission via issuance of Amendment Nos. 220 and 226
(Reference 2), and subsequent revision (Reference 3).

A dynamic analysis, conforming to NEI 08-05 guidance, demonstrates that a postulated RVH
drop event would not result in a breach of the reactor coolant system (RCS). Therefore, core
cooling would not be compromised and a coolable geometry would continue to be maintained in
the core. Revising the current license basis to conform to the NRC-endorsed guidance of
NEI 08-05 represents a change in the method of evaluation for a postulated RVH drop event at
PBNP. The proposed change, therefore, requires Commission approval.
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Enclosure 1 contains the description and analysis of the proposed change. Attachment 1 of
Enclosure Iprovides a mark-up of the proposed changes to FSAR Chapter 14.3.6.
Approval of the proposed amendment is requested by June 1,2011. NextEra will implement the
amendment within 30 days of Commission approval.
NextEra has evaluated the proposed amendment and has determined that it does not involve a
significant hazards consideration pursuant to 10 CFR 50.92. The Plant Operations Review
Committee has reviewed the proposed license amendment request.
In accordance with 10 CFR 50.91, a copy of this application with enclosures is being provided to
the designated Wisconsin Official.
This letter contains no new Regulatory Commitments and no revisions to existing Regulatory
Commitments.

I declare under penalty of perjury that the foregoing is true and correct.
Executed on this day, June 1, 2010.
Very truly yours,
NextEra Energy Point Beach, LLC

Larry Meyer
Site Vice President

cc:

Administrator, Region Ill, USNRC
Project Manager, Point Beach Nuclear Plant, USNRC
Resident Inspector, Point Beach Nuclear Plant, USNRC
PSCW

ENCLOSURE I
NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS I AND 2
LICENSE AMENDMENT REQUEST 265
REVISION TO THE REACTOR VESSEL HEAD DROP METHODOLOGY
DESCRIPTION AND EVALUATION OF CHANGES
1.0

SUMMARY DESCRIPTION

2.0

DETAILED DESCRIPTION

3.0

TECHNICAL EVALUATION

4.0

REGULATORY EVALUATION
4.1

Applicable Regulatory RequirementslCriteria

4.2

Significant Hazards Consideration

4.3

Conclusions

5.0

ENVIRONMENTAL CONSIDERATION

6.0

REFERENCES

.................................
ATTACHMENT:
I. Proposed Final Safety Analysis Report Chapter 14.3.6 Changes (Mark-up)

Page 1 of 14

1.0

SUMMARY DESCRIPTION

This license amendment request supports a revision to the Point Beach Nuclear Plant (PBNP)
license basis regarding a postulated reactor vessel head (RVH) drop event. The current license
basis assumes failure of the reactor coolant system (RCS) boundary. The failure of the RCS
boundary would be caused by the predicted maximum downward displacement of the reactor
vessel which would sever all 36 bottom-mounted instrument (BMI) conduits (tubes), causing a
loss of RCS inventory. The current license basis is documented in Final Safety Analysis Report
(FSAR) Chapter 14.3.6, Reactor Vessel Head Drop Event.
The proposed revision to the license basis incorporates an updated analysis that conforms to
Nuclear Energy Institute (NEI) 08-05 (Reference 6.1). The new analysis demonstrates that a
postulated RVH drop would not result in a loss of RCS inventory caused by an RCS boundary
failure, since BMI conduits would remain intact. A dynamic analysis of the BMI conduits has
been performed. NextEra determined that in the limiting case, stresses on the BMI conduits
were less than those allowed by the American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code, Sections II and Section Ill Division IAppendix F, 1998 Edition
through 2000 Addenda.
2.0

DETAILED DESCRIPTION

The postulated RVH drop accident involves the concentric drop of the RVH onto the reactor
vessel flange from a height of 26.4 feet. The resultant impact displaces the reactor vessel
downward, which creates the potential for damage to RCS piping and tubing directly or indirectly
connected to the reactor vessel, thereby creating the potential for a decrease in RCS inventory.
The proposed change to the license basis will revise FSAR Chapter 14.3.6. Analysis of the
postulated reactor vessel head drop event was incorporated into the FSAR pursuant to the NRC
Safety Evaluation (Reference 6.2) and subsequent revision (Reference 6.3), for License
Amendments Nos. 220 and 226 to Facility Operating Licenses Nos. DPR-24 and DPR-27 for
PBNP Units Iand 2, respectively. Proposed changes to FSAR Chapter 14.3.6 are provided as
Attachment Iof this enclosure.
Current FSAR Chapter 14.3.6 information is being removed that relates to the current license
basis RVH drop event analysis, which assumed the predicted maximum downward
displacement of the reactor vessel would sever all 36 BMI conduits. FSAR Chapter 14.3.6 will
be updated to reflect the revised analysis results, which show the maximum downward
displacement will not damage RCS piping and a coolable geometry will be maintained in the
core. The proposed revision to FSAR Chapter 14.3.6 includes removing the radiological
analysis. In accordance with the NRC-endorsed methodology contained in NEI 08-05
(Reference 6.1), which states, "Previous evaluations have indicated that the consequences of
impacts between the upper vessel internals and the fuel were not significant with respect to
public health and safety," a revised radiological analysis was not performed.
A dynamic analysis, conforming to NEI 08-05 (Reference 6.1), demonstrates that the BMI
conduits would remain intact, and thus, RCS integrity would not be compromised. BMI conduits
were qualified for the RVH drop event by showing that the calculated maximum primary stress
intensities were below the allowable ASME Code limit for Level D conditions (ASME Boiler and
Pressure Vessel Code, Sections II and Section Ill Division 1 Appendix F, 1998 Edition through
2000 Addenda).
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3.0

TECHNICAL EVALUATION

The current license basis static analysis of the PBNP postulated RVH drop analysis did not
evaluate the dynamic input and response of the BMI conduits. The current license basis
analysis assumed the downward force of the dropped RVH, coupled with the limited clearance
between the BMI conduits and the floor would sever all 36 BMI conduits. The structural integrity
of the BMI conduits is not considered in the current license basis structural integrity analysis.
Pursuant to the NRC-endorsed guidance of NEI 08-05, an evaluation of the BMI conduits for the
postulated closure head assembly (e.g., the RVH) drop events was performed using finite
element models of BMI conduit numbers 32 and 29, which are identified in Figure 1 below. The
finite element model was generated in ANSYS@,Version 11.O. Acceptability is based on
maintaining the structural integrity of the BMI conduits such that core cooling will not be
compromised.
Only two models were required; one for conduit number 32 and one for conduit number 29. BMI
conduit numbers 32 and 29 were analyzed because they are the conduits with the shortest and
longest overall lengths, respectively. It is assumed that all of the BMI conduits experience the
same time-history transient effects due to the RVH drop. Therefore, selecting the shortest and
longest BMI conduits will give a bounding range of the stresses experienced by all of the BMI
conduits during the RVH drop.

Figure I
The displacement time-histories calculated in the current license basis RVH drop analysis were
applied to the BMI conduit models. The displacement time-histories were originally applied to
the BMI conduit models at the reactor vessel-BMI interface; however, this resulted in incorrect
applied accelerations. ANSYS@determined accelerations based on the input displacement
time-histories. "Noise" in the displacement time-histories caused large, unrealistic accelerations
to be applied to the models.
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A spring-mass system was added to the BMI conduit finite element models between node
10000000 (node representing the reactor vessel) and node 1 (BMI nozzle to BMI conduit
interface) to filter out the high frequency noise. The natural frequency of the spring was
selected such that the high frequency noise would be eliminated without impacting the response
of the conduit. A natural frequency of 100 Hz was selected for the spring-mass system. This
frequency will filter out the high frequency noise without impacting the input frequency of
17.24 Hz and the BMI conduit natural frequency of 17.686 Hz.
The spring stiffness was made sufficiently high to ensure that the BMI conduit would follow the
input displacement time-history. A spring stiffness of 100,000,000 lbJin was selected. The
mass of the system was calculated from the natural frequency and stiffness of the spring-mass
system using Equations Ithrough 3, below. The computed mass assigned to the spring-mass
system was 253.3 lbrs2/in. The mass value is large relative to the BMI conduit mass
(0.498 lbrs2/in), minimizing feedback from the BMI conduit into the applied load. Therefore, the
output response of the spring-mass system is equivalent to the input displacement time-history.
Natural Frequency
(radls)

Equation I:

1

Equation 2:

f = 2- n

Equation 3:

m=

Frequency (Hz)

---@tl

K

Mass for Spring
System (lbrs2/in)

(2.n.f)'

The finite element models were constrained to represent the supports derived from walk-down
information. The displacement time-histories for Units Iand 2 were applied through node
10000000 to the BMI nozzle location at node 1. The displacement time-histories were used to
determine the responses of the BMI conduits to the postulated RVH drop events defined in the
current license basis RVH drop event. Then, the maximum stress intensity was calculated at
each node for the entire dynamic analysis for both models using Equation 4. The maximum
value of each model was compared to the appropriate ASME Code allowable stress to
determine acceptability.
Stress Intensity (psi)

Equation 4:

Finally, static and modal analyses were performed to better understand the responses
generated by the dynamic BMI conduit finite element models.
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Table 1 summarizes the results of the revised analysis, assuming that the BMI conduits do not
contact the floor and the large deflection option within ANSYS@is not used. Additional
analyses, consistent with the guidance contained in NEI 08-05, modeled three additional cases
to demonstrate that the stress that would be experienced by the conduits would remain within
the allowable limits. These three cases are:
1.
2.
3.

Activating the large deflection option within ANSYS@;
Modeling contact between the BMI conduits and the underlying floor; and,
A combination of floor contact and having the large deflection option within ANSYS@
activated.

Results of the additional three cases are contained in Tables 2, 3 and 4, respectively.
Tables 3 and 4 only contain stress intensities for BMI conduit 29, because it was determined
that BMI conduit 32 does not deflect enough to contact the floor.
The maximum stresses that the BMI conduits experience were determined to be within the
allowable limits, as presented below. Therefore, it is concluded that the BMI conduits are
acceptable for the postulated RVH drop event.
Table I:Maximum Stress Intensity Results for BMI Conduits, without
floor contact and without use of the large deflection option
Stress
Allowable
BMI
Margin
Time
Stress
Stress
Intensity
Location
(seconds)
Category
(%)
Number
(psi)
(psi)
BMI Nozzle to
Membrane
52,500
80.17
BMI Conduit
I.2850
10,410
Stress
Unit I
Interface
I Conduit 32 I Membrane I BMI Nozzle to I
I
I
I
I
67,500
8.14
62,008
1.3422
plus Bending BMI Conduit
Stress
Interface
BMI Nozzle to
Membrane
52,500
81-07
9,940
I.2846
BMI Conduit
Stress
Unit 2
lnterface
Conduit 32 Membrane
BMI Nozzle to
1.3416
67,500
8.30
61,897
plus Bending BMI Conduit
Stress
Interface
BMI Nozzle to
Membrane
I1,430
52,500
78.23
1.285
BMI Conduit
Stress
Unit I
Interface
Conduit 29 Membrane
BMI Nozzle to
61,569
67,500
8.79
I.3502
plus Bending BMI Conduit
Interface
Stress
BMI Nozzle to
Membrane
79.22
10,910
52,500
1.285
BMI Conduit
Stress
Interface
Unit 2
Conduit 29 Membrane
BMI Nozzle to
61,288
67,500
9.20
1.3494
plus Bending BMI Conduit
Stress
Interface
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BMI
Conduit
Number

Table 2: Maximum Stress lntensity Results for BMl Conduits,
with the large deflection option within ANSYS@activated
Allowable
Stress
Time
Stress
Stress
Intensity
Location
(seconds)
Category
(psi)
(psi)
BMI Nozzle to

Margin

("/.I

--

Conduit 29

Unit 2
Conduit 29

Membrane
plus Bending
Stress

Membrane
Stress
Membrane
plus Bending
Stress

BMI Nozzle to
BMI Conduit
Interface
BMI Nozzle to
BMI Conduit
Interface
BMI Nozzle to
BMI Conduit
Interface

I.3451

64,647

67,500

4.21

1.2846

10,741

52,500

79.54

1.3446

64,342

67,500

4.68

Table 3: Maximum Stress lntensity Results for BMI Conduit 29, modeling
contact between the BMI conduits and the underlying floor
Allowable
Stress
BMI
Margin
Time
Stress
Stress
Intensity
Location
'Onduit
(seconds)
Category
("/.I
Number
(psi)
(psi)
BMI Nozzle to
Membrane
52,500
78.22
I1,436
1.2846
BMI Conduit
Stress
Unit 'I
Interface
Conduit 29 Membrane
BMI Nozzle to
67,500
7.94
62,142
I.3001
plus Bending BMI Conduit
Interface
Stress
BMI Nozzle to
Membrane
52,500
79.21
10,915
1.2846
BMI Conduit
Stress
Interface
Unit 2
Conduit 29 Membrane
BMI Nozzle to
67,500
8.99
61,430
1.3
plus Bending BMI Conduit
Interface
Stress

Table 4: Maximum Stress Intensity Results for BMI Conduit 29, modeling
contact between the BMI conduits and the underlying
.
- floor with the
large deflection option within ANSYS@activated
BMI
Stress
Allowable
Stress
Time
Margin
Intensity
Stress
Location
'Onduit
Category
(seconds)
(%I
Number
(psi)
(psi)
BMI Nozzle to
Membrane
BMI Conduit
1.2846
11,249
52,500
78.57
Stress
Unit I
Interface
Conduit 29 Membrane
BMI Nozzle to
plus Bending BMI Conduit
60,367
67,500
10.57
I.3000
Stress
Interface
BMI Nozzle to
Membrane
10,741
52,500
79.54
1.2846
BMI Conduit
Stress
Unit 2
Interface
Conduit 29 Membrane
BMI Nozzle to
plus Bending BMI Conduit
59,652
67,500
1I.63
1.2998
Stress
Interface
Conformance with NEI 08-05 (Reference 6.1) represents a change in the method of evaluation
for a postulated RVH drop event at PBNP. The dynamic analysis of the potential interaction
between the BMI conduits and the underlying concrete floor determined that there was
reasonable assurance that the BMI conduits, and thus, the RCS boundary, would remain intact
following a postulated drop of the RVH onto the reactor vessel.
NextEra evaluated the proposed changes to the PBNP license basis against the lndustry
Analysis contained in Table 1, Comparison of lndustry Initiative with NUREG-0612 of NEI 08-05
(Reference 6.1). The results of that analysis, which show the revised methodology conforms to
the NRC-endorsed methodology contained in NEI 08-05 (Reference 6.1), is provided below.
NEI 08-05, Table I Initiative Analysis
Demonstrate that after the reactor vessel head drop, the core remains covered with coolant and
sufficient cooling is available.
NextEra Evaluation
If the downward deflection of the reactor vessel is great enough, there is a concern that the BMI
conduits, located below the reactor vessel, may be able to impact the concrete floor slab and/or
be subjected to significant stress concentrations, particularly where they join the reactor vessel.
As such, it was necessary to analyze the stress conditions in these conduits that may be caused
by a postulated RVH drop event.
The BMI conduit models used the displacement time history of downward vertical displacement
of the reactor vessel from the current RVH drop analysis as an input. The current license basis
RVH drop was previously determined to be acceptably modeled to provide appropriate outputs
for the postulated event, and was accepted by the NRC. Therefore, use of the displacement
output from that calculation was appropriate when considering the effects of a postulated RVH
drop on the BMls.

Page 7 of 14

The BMI conduit model analysis concluded that in the limiting conduit cases, both the direct
membrane stresses and the combination of membrane plus bending stress were lower than the
ASME Code allowable stresses.
Additional analysis modeled three additional cases to demonstrate that the stress that would be
experienced by the conduits would remain within the ASME Code maximum allowable limits:

1.

2.
3.

Activating the large deflection option within ANSYS@;
Modeling contact between the BMI conduits and the underlying floor; and,
A combination of floor contact and having the large deflection option within ANSYS@
activated.

NEI 08-05 requires the use of the large deflection option when modeling components within the
impact load path. While the conduits are not in the impact load path, adherence with the
approved guidance for the load path components provides consistency of methodology.
Modeling of potential conduitlfloor interaction may result in a more limiting condition.
Inclusion of the large deflection option results in more severe stresses; although within the
ASME Code allowable limits. Modeling of floor contact without the large deflection option
reduced the calculated stresses to approximately the point that they were without either floor
contact or large deflection turned on, and modeling both floor contact and large deflection
resulted in the lowest calculated stresses. In no case were the applicable ASME Code
allowable stresses exceeded.
Since the maximum acceptable stress limits would not be exceeded in the BMls, RCS boundary
integrity remains intact. Therefore, coolant inventory would be maintained, and the functional
cooling capability of connected systems required by Technical Specifications to be OPERABLE
and in operation (specifically the residual heat removal system) would not be impaired.
Therefore, the core would remain covered and sufficient cooling would be available.

NEl 08-05, Table I Initiative Analysis
The reactor vessel head drop is concentric and impacts directly on the vessel flange.

NextEra Evaluation
The current license basis RVH drop accident involves the concentric drop of the RVH onto the
reactor vessel flange. The displacement time-histories calculated in the current license basis
RVH drop analysis were applied to the BMI conduit models.
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NEI 08-05, Table I Initiative Analysis
The reactor vessel head is dropped directly above the vessel at the maximum height controlled
by plant procedures. In some plant procedures, the reactor vessel head may be moved
horizontally and still be over the flange, and then lifted further. The maximum drop height is
determined by the maximum height above the flange while the reactor vessel head center of
gravity is still within the flange radius of over the flange. This height is used in the calculation of
a concentric flange drop.
NextEra Evaluation
The current license basis postulated RVH drop considers a concentric and flat drop of the RVH
from the maximum height allowed by plant procedures. In accordance with plant procedures,
the RVH is moved vertically to its maximum height, before moving horizontally away from the
reactor vessel.
NEl 08-05, Table IInitiative Analysis
If the analyses are based on an elastic-plastic curve, it must represent a true stress-strain
relationship.
NextEra Evaluation
The BMI conduit analysis uses a true stress-strain relationship. The true stress-strain data was
constructed using ASME Code minimum values.
NEI 08-05. Table I Initiative Analysis
The analysis will consider the "maximum damage" caused by the transfer of energy to the
vessel and supports. Analysis that accounts for appropriate consideration of conservation of
momentum is acceptable. It is also acceptable to consider dampening.
NextEra Evaluation
The evaluation of "maximum damage" is integral to the postulated RVH drop events defined in
the current license basis. Using the maximum displacement from the current analysis as the
force input for the analysis of effects on the BMls considers the maximum damage to the BMls.
A beta dampening value of 5% damping at 30 Hz was included in the models in accordance
with NEI 08-05. Beta damping was used to assist in eliminating high frequency noise found in
the response of the systems. The actual systems respond at approximately 17.24 Hz. Due to
the linear behavior of beta damping, a damping value of approximately 2.875% will be
experienced by the systems at the response frequency. This damping value will have a
negligible effect on the actual response of the systems.
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NEI 08-05, Table I lnitiative Analvsis
To overcome water leakage due to damage from a load drop, credit may be taken for makeup
water for BWRs and borated water makeup for PWRs of adequate concentration that is required
to be available by the technical specifications.
NextEra Evaluation
The RCS boundary was shown to remain intact. Therefore, makeup capacity is not pertinent to
the analyses.
NEI 08-05, Table I lnitiative Analysis
Only reactor vessel head drop is considered.
NextEra Evaluation
Only the RVH drop was considered in the current license basis RVH drop accident, and the
resulting displacement time-histories calculated in the current license basis RVH drop analysis
were applied to the BMI conduit models.
NEI 08-05, Table I lnitiative Analvsis
The analysis should include the weight of the reactor vessel (RV) head assembly below the
hook.
NextEra Evaluation
Only the weight RVH assembly below the hook was considered in the current license basis RVH
drop accident, and the resulting displacement time-histories calculated in the current license
basis RVH drop analysis were applied to the BMI conduit models.
NEI 08-05, Table 1 Initiative Analysis
Area of consideration: Fall of the reactor vessel head from its maximum height allowed by plant
procedures directly (concentrically or flat) on the vessel flange. In some plant procedures, the
reactor vessel head may be moved horizontally and still be over the flange, and then lifted
further. The maximum drop height is determined by the maximum height above the flange while
the reactor vessel head center of gravity is still within the flange radius or over the flange. This
height is used in the calculation of a concentric drop.
NextEra Evaluation
The current license basis postulated RVH drop considers a concentric and flat drop of the RVH
from the maximum height allowed by plant procedures. In accordance with plant procedures,
the RVH is moved vertically to its maximum height, before moving horizontally away from the
reactor vessel.
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NEl 08-05, Table I Initiative Analysis
The analysis will consider the actual medium controlled by plant procedures.
NextEra Evaluation
The current license basis RVH drop accident considered the actual medium controlled by plant
procedures, and the resulting displacement time-histories calculated in the current license basis
RVH drop analysis were applied to the BMI conduit models.
ME1 08-05, Table IInitiative Analysis

All components and structures in the load path for the reactor vessel head drop will be
evaluated to assure deformation is limited, that the core remains covered and that cooling of the
core is maintained,
NextEra Evaluation
Although BMI conduits are not in the impact load path, adherence with the approved guidance
for the load path components provides consistency of methodology. Modeling both with and
without potential conduitlfloor interaction ensured the most limiting condition was evaluated.
The BMI conduit model found the resultant stresses from the RVH drop would not exceed
ASME Code allowable values, and the RCS fluid boundary would remain intact.
NEI 08-05, Table I Initiative Analysis
The RV head assembly should be considered rigid unless explicitly modeled. The deformation
of components attached to the RV head may be realistically considered.
NextEra Evaluation
This initiative is contained within the postulated RVH drop events defined in the current license
basis, and the resulting displacement time-histories calculated in the current license basis RVH
drop analysis were applied to the BMI conduit models.
4.0

REGULATORY EVALUATION

4.1

Applicable Requlatory RequirementslCriteria

10 CFR 50.71(e) requires that licensees shall periodically update their FSAR to assure that the
information included in the report contains the latest information developed. This update shall
contain all the changes necessary to reflect information and analyses submitted to the
Commission by the licensee or prepared by the licensee pursuant to Commission requirement.
The update shall also include the effects of all analyses of new safety issues performed by or on
behalf of the licensee at Commission request.
NUREG-0612 (Reference 6.4) presents an overall philosophy that provides a
defense-in-depth approach for controlling the handling of heavy loads at nuclear power plants,
On December 22, 1980, the NRC issued Generic Letter 80-113 which was supplemented on
February 3, 1981, with the issuance of Generic Letter 81-07 regarding NUREG-0612
(Reference 6.4).

NextEra concludes that incorporation of the revised postulated reactor vessel head drop
analysis into the licensing basis, due to the change in methodology of the analysis, requires a
license amendment pursuant to 10 CFR 50.90.
4.2

Significant Hazards Consideration

The proposed amendment would revise Point Beach Nuclear Plant (PBNP) Final Safety
Analysis Report (FSAR) Chapter 14.3.6, Reactor Vessel Head Drop Event, with information
from a more recent analysis which has demonstrated that a postulated reactor vessel head
(RVH) drop event would not result in the reactor coolant system (RCS) being breached, and
therefore, no loss of RCS inventory would occur.
NextEra has evaluated whether or not a significant hazards consideration is involved with the
proposed amendments by focusing on the three standards set forth in 10 CFR 50.92, Issuance
of Amendment, as discussed below.
1.

Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?
Response: No.
The proposed amendment is limited in scope to a postulated RVH drop and the
administrative controls in place, which limit the height of the reactor RVH lift, ensuring an
actual drop is bounded by the analyses of record.
Incorporation of the analysis performed in accordance with NRC-approved guidance,
which demonstrates bottom-mounted instrumentation (BMI) conduits will not sever
following a postulated RVH drop, does not increase the probability or consequences of a
previously evaluated accident. The evaluation, in fact, demonstrates that if the
postulated RVH drop occurred, the consequences would be significantly less than are
now assumed because the ability to maintain a coolable geometry in the core has not
been compromised. In accordance with the NRC-endorsed methodology contained in
NEI 08-05 (Reference 6.1), which states, "Previous evaluations have indicated that the
consequences of impacts between the upper vessel internals and the fuel were not
significant with respect to public health and safety," a revised radiological analysis was
not performed.
Therefore, the proposed change does not involve a significant increase in the probability
or consequences of an accident previously evaluated.

2.

Does the proposed amendment create the possibility of a new or different kind of
accident from any accident previously evaluated?
Response: No.
The proposed amendment is limited in scope to a postulated RVH drop and the
administrative controls in place, which limit the height of the reactor RVH lift, ensuring an
actual drop is bounded by the analyses of record.
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lncorporation of the analysis performed in accordance with NRC-approved guidance,
which demonstrates BMI conduits will not sever following a postulated RVH drop, does
not create the possibility of a new or different kind of accident from any accident
previously evaluated. The proposed amendment does not: ( I ) operate equipment in
alignments or in a manner different from that previously evaluated in the FSAR; (2)
install, remove or modify equipment important to safety; or (3) introduce new failure
modes or effects for any existing system, structure or component.
Therefore, the proposed change does not create the possibility of a new or different kind
of accident from any accident previously evaluated.
3.

Does the proposed amendment involve a significant reduction in a margin of safety?
Response: No.
The proposed amendment is limited in scope to a postulated RVH drop and the
administrative controls in place, which limit the height of the reactor RVH lift, ensuring an
actual drop is bounded by the analyses of record.
lncorporation of the analysis performed in accordance with NRC-approved guidance,
which demonstrates BMI conduits will not sever following a postulated RVH drop, does
not involve a significant reduction in a margin of safety. The evaluation, in fact,
demonstrates that if the postulated RVH drop occurred, the consequences would be
significantly less than are now assumed because the ability to maintain a coolable
geometry in the core has not been compromised.
Therefore, the proposed change does not involve a significant reduction in a margin of
safety.

Based on the above, NextEra concludes that the proposed amendment does not involve a
significant hazards consideration under the standards set forth in I 0 CFR 50.92(c), and,
accordingly, a finding of "no significant hazards consideration" is justified.
4.3

Conclusions

In conclusion, based on the considerations discussed above, ( I ) there is reasonable assurance
that the health and safety of the public will not be endangered by operating in the proposed
manner, (2) such activities will be conducted in compliance with the Commission's regulation,
and (3) the issuances of the amendment will not be inimical to the common defense and
security or to the health and safety of the public. The Plant Operations Review Committee has
reviewed this amendment and concurs with this conclusion.
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5.0

ENVIRONMENTAL CONSIDERATION

NextEra has determined that the proposed amendment would change a requirement with
respect to installation or use of a facility component located within the restricted area, as defined
in 10 CFR 20, or would change an inspection or surveillance requirement. However, the
proposed amendment does not involve (i) a significant hazards consideration, (ii) a significant
change in the types or a significant increase in the amounts of any effluent that may be released
offsite, or (iii) a significant increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed amendment meets the eligibility criterion for categorical exclusion set
forth in 10 CFR 51.22(~)(9). Therefore, pursuant to 10 CFR 51.22(b), no environmental impact
statement or environmental assessment need be prepared in connection with the proposed
amendment.
6.0
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14.3.6

REACTOR VESSEL HEAD DROP EVENT

PBNP committed to incorporate an analysis of the Reactor Vessel Head (RVH) drop into the
PBNP FSAR by letter NRC 2005-0094, dated July 24,2005. The analyses presented in this

result in rupture of the RCS and associated pressure boundaries, and that the core will remain
covered.
To resolve questions pertaining to a postulated RVH drop event initiated as a result of the Unit 2
reactor head replacement in 2005, analyses were performed and submitted for NRC review and
approval. The analyses performed included two structural analyses that evaluated the effect of the
impact on the impact load path through the reactor vessel, RCS piping, and the reactor vessel
supporting structures. Included were radiological analyses predicated on an assumption that the
impact would result in a clad gap release, and a uresumptive failure of the bottom mounted
instrumentation (BMI) conduits located beneath the reactor vessel. Reference 1 is the Safety
Evaluation (SE) documenting NRC acceptance of those analyses and is applicable to both units.
Subsequent analyses performed in accordance with later approved NRC methods, and utilizing the
previously performed structural analyses, found that the BMI conduits would remain intact, and that
the previous presumption of a clad gap release was not necessary. The maintaining of core cooling
capability with normal decay heat removal, and the removal of the assumed clad gap release
commitments
permitted the elimination of most of the additional D-:-'regulatory
associated with the Reactor Vessel Head Drop Event (Reference 1 and Reference 2). Reference (13)
is the Safety Evaluation (SE) documenting NRC approval of the analyses demonstrating that the
BMI conduits would remain intact. It is applicable to both units. Reference (12) is the NRC
endorsement of generic analytical approaches that discount a fission product gap release as a result
of an RVH event.

14.3.6.1

Occurrences That Lead To The Initiating Event

W l e the potential causes of an RVH drop event are not specified in the NRC safety
evaluations or the supporting submittals, such an event can be postulated to occur from
mechanical failure of the crane hoist mechanism, cable failure, or RV'H lift rig failure. The
main hoist of each polar crane is equipped with two independent upper travel limit switches to
prevent the possibility of a "two-blocking" incident. The two independent upper travel limit
devices are of different design and are activated by independent mechanical means. These
devices independently de-energize either the hoist drive motor or the main power supply. Since
the upper travel limit switches on the containment polar cranes are independent, are tested, and
operational restrictions limit upward travel, it was established in Reference 1 and Reference 3
that the potential for an RVH drop event due to "two-blocking" (i.e., exceeding the physical
upper travel limits of the crane) is negligible. See FSAR Appendix A.3 for additional
discussion on "two-blocking."
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14.3.6.2 Event Frequency Classification
The initiating event in this assessment is the drop of the RVH while it is suspended over the
reactor vessel. The RVH is assumed to fall onto the reactor vessel flange, resulting in damage
to the reactor vessel support structure.
NUREG-1774, "A Survey of Crane Operating Experience at U.S. Nuclear Power Plants fkom
1968 through 2002," was written to address NRC Candidate Generic Issue 186, "Potential Risk
and Consequences of Heavy Load Drops in Nuclear Power Plants." Crane operating history
fiom 1968 through 2002 was reviewed as part of this report to provide a risk assessment
associated with lifts of Very Heavy Loads (VHL). The risk analysis included in NUREG-1774
considers VHL lifts for any crane at any operating nuclear station. The analysis considers a
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postulated drop of load at any point during the movement of a load fiom the initial lift until
set-down.
The probabilistic analysis contained within NUREG-1774 is primarily concerned with the
probability of a VHL drop at an operating commercial nuclear power plant. A VHL is defined
as any load over 30 tons. The generic probability for any VHL drop is given as 5.6E-5 per lift.
This value is based upon three (3) drops per 54,000 VHL lifts.
Reference 1 and Reference 3 established that a postulated RVH drop meets the frequency
classification of an infrequent incident (i.e., an incident that may occur during the lifetime of the
plant).
14.3.6.3 Sequence of Events
The analyzed event is a concentric drop of the RVH onto the reactor vessel flange fiom a height
of 26.4 feet. This was determined to impart the maximum credible impact loads on the reactor
vessel and supporting structures. The resultant impact displaces the reactor vessel downward.
Downward movement of the vessel creates the potential for damage to piping and tubing
directly or indirectly connected to the reactor vessel, thereby creating a potential for a decrease
in reactor coolant inventory.
Upon impact with the vessel flange, the kinetic energy of the vessel head is partially dissipated
and partially transferred to both the head (rebound) and the vessel through an elastic/plastic
collision. The impact forces, if high enough, can lead to yielding of the vessel supporting
sbxctures and/or attached piping.
After the head and vessel have come to rest, decay heat removal can be maintained by one or
both RJ3R trains
connected piping, including the main RCS loops, pressurizer surge line, core deluge lines,
accumulator dump lines, normal charging, BMI conduits, and cold leg SI Lines), etc. are not
expected.

14.3.6.4 Plant Characteristics Considered in the Safety Evaluation
To demonstrate the capability of the reactor vessel, RCS, and supporting systems and structures
to sustain a postulated RVH drop event, two complementary inelastic structure and piping
system analyses were performed (Reference 6 and Reference 7). A RVH drop is postulated to
occur during refueling when the head is manipulated above the reactor vessel. The RVH is
assumed to fall concentrically onto the reactor vessel. Established administrative controls limit
UFSAR 2008
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the maximum RVH drop height to 26.4 feet. This drop height has been utilized in the analyses
discussed below. Both analyses were performed prior to NRC issuance of fiut consistent with)
Reference 12, which established approved methods for analyses of postulated RVH drop events.
The Sargent & Lundy (S&L) analysis (Reference 6) evaluated the reactor vessel and vessel
support behaviors using a finite element model. The Westinghouse analysis (Reference 7)
evaluated the plastic deformation that may occur to connected RCS piping based on specified
bounding reactor vessel displacements.
S&L Finite Element Analysis
This analysis considers a flat vertical impact of the new RVH, using weights of 200,000 lbs for
Unit 1 and 194,000 lbs for Unit 2, dropping from a height of 26.4 feet onto the reactor vessel
flange. This analysis also includes an evaluation of the structural integrity of supporting
elements in the load path, and predicts the vertical downward displacement of the reactor
vessel.
The load path consists of the reactor vessel, reactor vessel supports at the four RCS nozzles and
two brackets under the RHR core deluge nozzles, the support girder box fiame, and the six pipe
columns and their supports, which rest on the concrete foundation. The reactor coolant system
(RCS) piping provides additional stiffness to the reactor vessel nozzles under vertical impact
loading, and also transfers a portion of the impact load to the steam generator (SG) and the
reactor coolant pump (RCP) support structures under a postulated RVH scenario. The concrete
and embedded reinforcing bar located between the support girder and the concrete foundation
under the support columns is not considered to provide any vertical support, even if the
predicted deflection of the vessel could result in contacting the concrete.
The analysis models used are static analysis models for stiffness calculations of various
components and substructures, and a dynamic impact model. The finite element analyses are
performed using the ANSYS computer code.
The static analysis models include:
(1) A detailed model of reactor vessel flange and reactor vessel shell below the flange,
including a nozzle resting on a supporting shoe.
(2) A similar detailed model of reactor vessel flange and reactor vessel shell below the
flange with a support bracket resting on a supporting shoe.
(3) A detailed model of the hexagonal girder box frame supported by six pipe columns at
the vertices.

(4) Piping models for the RCS hot legs and cold legs.
These models are used to construct static load-displacement diagrams for all steel components
that are within the impact load path. Static vertical displacement is applied to the components
uniformly and a reaction force is calculated to construct the force-displacement diagram of the
affected components. In the static analysis, non-linear material properties are modeled with a
strength increase factor of 10 percent to account for the strain rate effects due to the dynamic
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impact. The large deformation analysis option was selected to account for potential buckling
and yielding in the structural components along the impact load path.
The results of the static analysis are used as part of the input for dynamic analysis. In
calculating the stiflhess of RCS hot leg or cold leg, two bounding cases are analyzed:
1)
2)

A fixed boundary condition is used at either the SG location or the RCP location.
A pinned boundary condition is used at the SG location or the RCP location.

In both cases, the pipe axial movement is released to account for the potential horizontal
movement of the SG or the RCP.
The dynamic impact model consists of a two-mass model with springs and dash-pot in a vertical
configuration. The top mass represents the falling head, and the bottom mass represents the
target reactor vessel model supported by various springs, which represent the stifhess of the
nozzlefbracket support, the girder box framelcolumn supports, and the RCS piping.

In the dynamic impact analysis, an impact damping of 5% of the critical damping is used. This
assumption is judged to be reasonable for this application in consideration of
1)
2)
3)

energy loss due to plastic damage at the impact surface between the RVH and the
reactor vessel flange;
energy loss due to imparted damage to six lateral supports for the hexagonal girder
box frame; and,
energy loss due to local damage to the liner and concrete crushing at the top of the six
support columns.

Results of the dynamic transient analysis for Unit 2 indicate that the maximum dynamic
downward displacement of the reactor vessel is 2.72 and 3.20 inches for cases 1 and 2
respectively. These displacements are both less than the 3.375" necessary before the hexagonal
girder box frame would come into contact with the concrete "shelf ', and this is consistent with
the assumption that the concrete shelf does not provide any resistance to downward motion.
Using the limiting downward displacement of 3.2", the maximum Von Mises stress in the
nozzle due to membrane plus bending is less than the ASME Boiler and Pressure Vessel Code,
Section 111, Appendix F allowable stresses for membrane stress intensity of 0.7 S,. Similarly,
the Von Mises stress in the reactor vessel support brackets is also less than 0.7 S,.
The S&L analysis also evaluated the maximum impact load on the column foundation, and the
capability of the concrete shelf to provide lateral support for the stability of the support columns
(i.e. to limit buckling) located within the shelf and found the results acceptable.
Westin&ouse Plastic Analysis of RCS Loop Piping
The evaluation consisted of a plastic analysis of the PBNP reactor coolant loop piping for a
downward vertical displacement of the reactor vessel nozzles. Two displacements were
analyzed: (1) a 4-inch displacement, which bounds the displacement calculated by the S&L
model, and (2) a 6.5-inch displacement, which represents the maximum possible displacement
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of the reactor vessel nozzles before the RCS piping comes in contact with the biological shield
wall.
The results of the analysis were compared to the criteria specified in the 1998 Edition of ASME
Code, Section 111, Appendix F, Paragraph F-1340. The criteria allow for large RCS loop piping
deformations, with the intent that violations of the RCS pressure boundary do not occur.
The analysis uses an ANSYS finite element model of the hot and cold legs. The hot and cold
legs are fixed at both ends (the reactor vessel nozzles and the SG or RCP nozzles). Each leg
was modeled as a straight run of piping with one elbow. The hot and cold leg material
properties were represented by a piece-wise linear stress-strain curve. Two sets of material
properties were used to represent the upper and lower bound properties of the piping and elbow
materials.
The results of the analysis indicate that the maximum calculated stress intensity in the hot and
cold leg piping is within the ASME Code, Section 111, Appendix F limit of 0.7 S, for general
primary membrane stress for the 4-inch reactor vessel nozzle displacement. Since the 4 inch
reactor vessel nozzle displacement bounds the maximum calculated vessel displacement
predicted from the S&L model, there is reasonable assurance that the pressure boundary
integrity of the RCS loop piping will be maintained in the event of a postulated RVH drop.
The results also indicate that the 0.7 S, limit is exceeded for the cold leg for a 6.5-inch vessel
nozzle displacement. The maximum stress intensity was calculated in the cold leg elbow.
While the calculated stress intensity exceeds the ASME Code general primary membrane stress
intensity limit, it is concluded that loss of the RCS piping pressure boundary integrity would not
be expected even if the vessel nozzle displaced 6.5 inches. This is because the maximum
calculated stress intensity is still well below the material ultimate strength.
Analysis of Reactor Vessel Deflection
Based on the Sargent & Lundy FEA provided in Reference 6 and the Westinghouse analysis
provided in Reference 7, the following bounding conditions apply:
Following the postulated RVH drop, using a conservatively estimated RVH weight of 200,000
lbs (Unit I), the reactor vessel deflection would not exceed 3.36 inches. This calculated
deflection is slightly greater than the Unit 2 calculated vessel deflection due to the conservative
weight assumed and slight dimensional differences between units. RCS piping remains intact
following the postulated reactor vessel deflection.
The impact of the postulated reactor vessel deflection on the attached RCS piping was assessed.
This assessment was performed by Westinghouse and is documented in Reference 7.
Westinghouse performed an analysis for a 4-inch deflection, which bounds the projected reactor
vessel deflection. The results of the analysis show that stress values are less than the more
restrictive criteria of 0.7 S, specified in ASME Section I11 Appendix F. In addition, a second
case to analyze a deflection value of 6.5 inches, which is equivalent to the gap that exists
between the RCS piping and the shield wall, was conducted. The results of this analysis yielded
stress values of greater than 0.7 S, but did not predict failure of the RCS piping.
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The combined results of the Sargent & Lundy and the Westinghouse analyses show that the
damage from a RVH drop would not result in a loss of decay heat removal. Based on these
results, it was concluded that adequate reactor core cooling and makeup capability would be
maintained following the expected deflection of the reactor vessel from a postulated RVH drop.
Piping attached to the reactor coolant system (RCS) was not modeled or specifically analyzed
for deflection and stress values as a result of the vessel deflection from a RVH drop. Based on
the ability to analyze and demonstrate RCS piping acceptability for a bounding deflection of 4
inches, it was determined that the attached piping would also be acceptable. This conclusion
was based upon the fact that all connections to the RCS piping are outside of the biological
shield wall; thus, the deflection would be much less than the total deflection of the RCS piping.
In addition, the attached piping is of smaller diameter and is more flexible. The main
connections to the RCS, credited for maintaining core cooling and makeup following a R W
drop, are the residual heat removal (RHR) lines, cold leg safety injection (SI) injection lines and
charging. The RHR suction and return lines are 10-inch lines; the cold leg SI flow path is
through the 10-inch SI accumulator injection line connected to the RCS.
Charging and auxiliary charging are connected through a 3-inch and 2-inch line to the RCS.
The 10-inch connections are the closest connections of concern to the reactor vessel, with one
exception, and would therefore experience the greatest relative deflection. The only exception
is that the Unit 1 Auxiliary Charging line is 10 inches closer to the reactor vessel than the
corresponding Safety Injection line on the "B" cold leg. Since the Auxiliary Charging line is a
2-inch line with greater flexibility than the 10-inch SI line, the focus was on addressing the SI
lines. For Unit 1, the ratio of the distance from the reactor vessel to the steam generators or
reactor coolant pumps would yield a deflection of approximately 20 percent, or less, of the total
vessel deflection. For a vessel deflection of 3.36 inches, the deflection at the connection would
be approximately 0.67 inches.

In Unit 1, the shortest horizontal piping run from the 10-inch connections at the cold legs to the
first vertical support (which is a spring hanger), is greater than 6 feet. The shortest vertical run
is approximately 10 feet (on the opposite cold leg). Both connections have horizontal offsets
that decrease their stiffness in the vertical direction. The shortest horizontal run to an anchor is
greater than 14 feet with an intervening vertical loop.
The RHR return line connects to the SI accumulator injection line over 22 linear feet from the B
loop cold leg connection. The condition is very similar for the RHR suction line connection to
the A hot leg. The distance to the closest anchor is greater than 13 feet with an intervening
vertical loop containing an additional 30 feet of piping.
In each case, the total linear distance between anchors for the attached piping is greater than the
worst RCS piping case, and that case was shown to be acceptable for a deflection of 4 inches.
Based on this, the added flexibility of smaller diameter piping and an equivalent deflection of
approximately 0.67 inches, it was determined that a detailed analysis of the connected piping
was not necessary.
Additionally, the integrity of the two 6-inch core deluge lines was evaluated based on
comparing the section properties and applicable pipe spans to the RCS piping. This
comparison, coupled with the fact that the core deluge lines are more flexible than the RCS
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piping, leads to the conclusion that the integrity of the core deluge lines are bounded by the
assessment for the RCS piping.
Bottom-Mounted Instrument (BMI) Tubes
Reference (14) analyzed the stresses of the BMI conduits that result fiom the maximum
downward displacement of the reactor vessel. The analysis was performed in accordance
with the NRC-approved guidance of Reference (12) and concluded that 0.7 S, would not
be exceeded in any of the BMI conduits. Therefore, no loss of integrity of the BMI conduits is
expected, and the RCS inventory would be retained.
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Conclusion
In the event of a worst case postulated RVH: drop, the RCS pressure boundary remains
intact and the core remains covered. There would be no loss of RCS inventory, and no
release of fission products fi-om the reactor core. As such, no extraordinary measures are
necessary to mitigate the consequences of a postulated RVH drop. Administrative controls
limit the height of a reactor vessel head lift, ensuring that any real drop is bounded by the analyses
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