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DOMINION NUCLEAR CONNECTICUT, INC.

MILLSTONE POWER STATION UNITS 2 AND 3

NRC GENERIC LETTER 2004-02, POTENTIAL IMPACT OF DEBRIS BLOCKAGE ON
EMERGENCY RECIRCULATION DURING DESIGN BASIS ACCIDENTS AT
PRESSURIZED-WATER REACTORS

GENERIC SAFETY ISSUE (GSI)-191 CLOSURE OPTION

By letters dated November 15, 2007 (MLO73190553), February 29, 2007
(ML080650561), December 18, 2008 (ML083650005), March 13, 2009 (ML090750436),
July 8, 2010 (ML102010413), September 16, 2010 (ML102640210), and December 20,
2010 (ML103620562), Dominion Nuclear Connecticut, Inc. (DNC) submitted information
in response to GL 2004-02, "Potential Impact of Debris Blockage on Emergency
Recirculation During Design Basis Accidents at Pressurized-Water Reactors," for
Millstone Power Station Units 2 (MPS2) and/or 3 (MPS3) to resolve the containment
sump issues identified in GSI-191. The remaining open item for resolution concerns
downstream in-vessel effects.

By letter dated May 4, 2012 (ML12142A316), the Nuclear Energy Institute (NEI)
submitted a letter to the NRC recommending actions for resolving GSI-191 containment
sump issues that a licensee could select based on the amount of fiber in containment.
The letter stated that licensees would submit a plant specific path and schedule for
resolution of GSI-191. In SECY-12-0093, Closure Options for Generic Safety Issue -
191, Assessment of Debris Accumulation on Pressurized-Water Reactor Sump
Performance, dated July 9, 2012 (ML121310648), the NRC staff presented three
options to the Commission as viable paths for licensees to resolve GSI-191 and
recommended that the Commission allow licensees the flexibility of choosing any of the
options presented subject to the conditions and schedules discussed therein. The
Commission approved the staffs recommendation in the Staff Requirements
Memorandum dated December 14, 2012 (ML 12349A378).

Attachment 1 provides information regarding the current status of DNC'’s efforts to
address GL 2004-02 and also describes the GSI-191 closure option, resolution plan and
implementation schedule for MPS2 and MPS3. Attachment 2 provides a summary of
the corrective actions and analyses that have been implemented at MPS, including
inherent margins and conservatisms, to address GSI-191 containment sump
performance issues and to also provide reasonable assurance that the health and
safety of the public will be maintained until the identified actions discussed herein have
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been completed. Attachment 3 provides the regulatory commitment included in this
submittal.

Should you have any questions or require additional information, please contact
Gary D. Miller at (804) 273-2771.

Sincerely,

g%w

Eugene S. Grecheck
Vice President — Nuclear Engineering and Development

Commitments contained in this letter: See Attachment 3.

Attachments:

1. Generic Safety Issue-191 (GSI-191) In-vessel Effects Resolution Plan
2. Implemented Corrective Actions to Address GL 2004-02

3. Regulatory Commitment

COMMONWEALTH OF VIRGINIA )

)
COUNTY OF HENRICO )

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Mr. Eugene S. Grecheck, who is Vice President —
Nuclear Engineering and Development, of Dominion Nuclear Connecticut, Inc. He has
affirmed before me that he is duly authorized to execute and file the foregoing document
in behalf of that company, and that the statements in the document are true to the best
of his knowledge and belief.

Acknowledged before me this day of M A l/ , 2013.
My Commission Expires: m,lly 5/ L0104

VICKI L. HULL -
Notary Public Notary Public

Commonwealth of Virginia

140542
My Commission Expires May 31, 2014




CC:

U. S. Nuclear Regulatory Commission
Region |

Regional Administrator

2100 Renaissance Blvd, Suite 100
King of Prussia, PA 19406-2713

NRC Senior Resident Inspector
Millstone Power Station

Nadiyah S. Morgan

NRC Project Manager

U. S. Nuclear Regulatory Commission
One White Flint North

Mail Stop O8 C-2A

11555 Rockville Pike

Rockville, MD 20852-2738
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Generic Safety Issue-191 (GSI-191) In-vessel Effects Resolution Plan
Millstone Power Station Units 2 and 3 (MPS2 and MPS3)

Introduction

SECY-12-0093, Closure Options for Generic Safety Issue -191, Assessment of Debris
Accumulation on Pressurized-Water Reactor Sump Performance, dated July 9, 2012,
presented three options for the resolution of GSI-191.

The three options are as follows:

e Option 1 Compliance with 10 CFR 50.46 based on approved models,

e Option 2 Mitigative measures and alternate methods approach (which includes
deterministic and risk-informed alternatives), and

e Option 3 Different regulatory treatment for suction strainer and in-vessel
effects.

DNC has selected Option 2 (deterministic) for final resolution of GSI-191 for MPS2
and MPS3 and intends to pursue refinements to evaluation methods and acceptance
criteria associated with downstream in-vessel effects. To support the use of this path
and continued operation for the period required to complete the necessary analysis and
testing, DNC has evaluated the existing design and procedural capabilities that provide
defense-in-depth for identifying and mitigating potential in-vessel blockage. A
description of these measures is provided later in this document. A summary of the
corrective actions, and associated margins and conservatisms, previously implemented
to resolve GSI-191 containment sump issues for MPS2 and MPS3 is provided in
Attachment 2.

Current Containment Fiber Status

From the debris generation and transport analyses performed for MPS2 and MPS3,
DNC has conservatively determined the types and quantities of fibrous debris that could
be transported to the strainers, as documented by letter dated February 29, 2008
(ML080650562). The fibrous debris sources considered in the MPS analyses include
fiberglass, mineral fiber, mineral wool and latent fiber for MPS2 and fiberglass and
latent fiber for MPS3. The total fibrous debris quantity from these sources that could
potentially reach the sump strainer was conservatively calculated to be approximately
5363 Ibm for MPS2 and 2053 Ibm for MPS3.

Reduced scale testing for MPS2 was previously performed and included fiber bypass
testing that determined the amount of fiber bypass that would occur for the replacement
strainers. Bypass testing was conducted with the full fibrous debris load with no added
particulate or reflective metal insulation (RMI). The test debris was not thermally aged
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prior to the test, and tap water was used during the test. Three fiber bypass tests were
performed: two at the two-train flow rate, and one at the one-train flow rate. The total
test duration of each test was at least ten (10) tank turnovers. Multiple grab samples
were collected from the pump return line downstream of the strainer for each test. Each
sample was filtered using a membrane filter with 0.1-micrometer (um) pore size, and the
dried filter paper was weighed to determine the quantity of bypass fiber. The amount of
fiber that passed through the strainer was extremely low; consequently, Scanning
Electron Microscopy (SEM) and/or Energy Dispersive X-ray analysis were performed on
one sample from each of the first five turnovers (at one half turnover) to determine the
quantity and characteristics of the fibrous debris that passed through the MPS strainer.

Analysis of the fiber bypass test results showed that:

e Fiber bypass concentrations exhibited a near exponential decreasing trend with
time.

¢ The vast majority (~90%) of the fibers that bypassed the strainer were less than
1 millimeter (mm) in length. (The strainer hole size is 1/16 inch or 1.6 mm.)

¢ Fiber bypass concentrations were similar at both two- and one-train flow rates.

From the fiber bypass testing, it was determined that 99.7% of the fiber concentration
would be filtered out by the MPS2 strainer on the first pass through the strainer.
Therefore, based on the strainer bypass testing performed and assuming 99.7%
filtration, approximately 16.09 pounds-mass (Ibm) of fibrous debris will bypass the sump
strainer, and the total quantity of fiber calculated to bypass the strainer and reach the
reactor fuel is 33.7 grams/fuel assembly (g/FA) for MPS2. The fiber bypass testing
performed for the MPS2, North Anna Power Station Units 1 and 2, and Surry Power
Station Units 1 and 2 strainers demonstrated strainer capture fractions for fiber greater
than 99.7%. In addition, these strainer designs are virtually identical (i.e., all Atomic
Energy of Canada Limited (AECL) strainers with the same hole size, corrugated fin
design and fin materials). Since the MPS3 strainer is also an AECL strainer of the
same design, the MPS3 fiber capture fraction would reasonably be expected to be in
the same range. Therefore, using a conservative value of 99% capture fraction and the
total fibrous debris load stated above of 2053 Ibm, the total fiber bypass for MPS3 is
20.5Ibm or 48.3 g/FA.

Consequently, the calculated values for MPS2 and MPS3 would not meet the limits
specified in WCAP-16793, Revision 2. |n addition, the fiber bypass test procedure that
was used for MPS2 was not consistent with the current Nuclear Energy Institute (NEI)
test protocol. As a result, Dominion is participating in the Pressurized Water Reactor
Owners Group (PWROG) comprehensive program to develop new acceptance criteria
for in-vessel debris. At the time the PWROG establishes new in-vessel acceptance
criteria, Dominion will develop an action plan for demonstrating compliance with the
PWROG program limits and communicate the plan to the NRC within 60 days of the
PWROG establishing new in-vessel acceptance criteria. The defense-in-depth
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measures discussed below and the completed corrective actions and conservatisms
discussed in Attachment 2 provide support for the extension of time required to
completely address GL 2004-02 for MPS2 and MPS3.

Characterization of Strainer Head Loss Status

DNC previously provided the results of strainer head loss testing, including the impact of
chemical effects, in letters dated February 29 and December 18, 2008, and July 8,
September 16, and December 20, 2010. The results of this testing demonstrate
acceptable results with regard to allowable strainer head loss.

Characterization of In-vessel Effects

As noted above, DNC intends to follow the resolution strategy proposed by the PWROG
for establishing in-vessel acceptance criteria for the type of plant design that exists at
MPS2 and MPS3. The PWROG Comprehensive GSI-191 Program is designed to
develop acceptance criteria to support resolution under Option 2 (deterministic) as
described in SECY-12-0093. The PWROG program includes Loss of Coolant Accident
(LOCA) analyses and corroborative testing that will develop acceptance criteria that
may provide less restrictive in-vessel debris limits than WCAP-16793, Revision 2, or
preclude the need for specific in-vessel debris limits altogether.

Licensing Basis Commitments

DNC does not currently have any open NRC commitments associated with the
resolution of GSI-191 and closure of GL 2004-02. However, in a letter dated
March 13, 2009 (Serial No. 09-175), DNC stated that an evaluation of in-vessel
downstream effects would be performed within 90 days of the issuance of the final NRC
Safety Evaluation Report (SER) for WCAP-16793-NP, Rev. 2, “Evaluation of Long-Term
Cooling Considering Particulate, Fibrous and Chemical Debris in the Recirculating
Fluid.” The NRC SER for WCAP-16793, Rev. 2, is dated April 8, 2013. However,
based on the information contained within this document regarding the intended
direction to be taken to resolve GSI-191 in-vessel downstream effects, this statement is
no longer applicable. A new commitment as a result of this closure effort is listed in
Attachment 3.

Resolution Schedule

DNC currently anticipates that it will achieve closure of GSI 191 and GL 2004-02 for
MPS2 and 3 per the following schedule:

e |[n-vessel Testing/Analysis — DNC is participating in the PWROG Program for
establishing revised and bounding in-vessel debris limits. As noted above, DNC will
develop a plan for demonstrating compliance with the PWROG program limits and
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communicate that plan to the NRC within 60 days of the PWROG establishing new
in-vessel acceptance criteria.

¢ Plant Modifications - The need for additional plant modifications or strainer bypass
testing has not been determined at this time, since the PWROG effort to determine
revised in-vessel fiber limit acceptance criteria is ongoing. However, laser
measurements (scans) of insulation installed in the MPS2 containment were
performed during the fall 2012 refueling outage (RFO), and laser measurement
scans were begun for MPS3 during the ongoing 2013 RFO. Consequently, if the
revised in-vessel fiber limit acceptance criteria being developed by the PWROG
indicate insulation removal/replacement is required at MPS, the effort to obtain the
necessary measurements for insulation removal/replacement will already be well
underway to facilitate and expedite the removal/replacement effort. DNC will notify
the NRC if insulation modifications are required as part of its plan for demonstrating
compliance with the PWROG program limits as noted above.

Summary of Actions Completed to Address GL 2004-02

A summary of the corrective actions that DNC has completed for MPS2 and MPS3 to
resolve GSI-191 and address GL 2004-02 is provided in Attachment 2.

Summary of Margins and Conservatisms for Completed Actions for GL 2004-02

A summary of the margins and conservatisms associated with the resolution actions
taken to date to resolve GSI-191 is provided in Attachment 2. These margins and
conservatisms provide support for the extension of time required to address GL 2004-02
for MPS2 and MPS3.

Summary of Defense-in-Depth Measures

The following describes the plant specific design features and procedural capabilities
that provide defense-in-depth for detecting and mitigating a fuel blockage condition for
MPS2 and MPS3:

o MPS2

Description of Post-LOCA ECCS Operation and Effect on In-Vessel Debris

The MPS2 Emergency Operating Procedures (EOPs) provide direction for the
transfer of the Emergency Core Cooling System (ECCS) operating mode from Cold
Leg Injection to Cold Leg Recirculation (EOP 2532) and subsequently from Cold Leg
Recirculation to Simultaneous Hot and Cold Leg Injection (EOP 2541, Appendix 18).
By design these modes of ECCS operation ensure sufficient core cooling for the
duration of the design basis LOCA. The transfer to Cold Leg Recirculation involves
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the automatic re-alignment of the suction of the high pressure safety injection pumps
to the Containment Sump following sufficient depletion of the Refueling Water
Storage Tank (RWST). The low pressure safety injection pumps are automatically
stopped at the end of Cold Leg Injection.

The EOPs direct the initiation of Simultaneous Hot and Cold Leg Injection be
completed between eight and ten hours from the onset of the LOCA. MPS2 has
options to align the ECCS for Simultaneous Hot and Cold Leg Injection, depending
on availability of equipment and power supplies. Although the primary purpose of
Simultaneous Hot and Cold Leg Injection is to flush the reactor vessel and prevent
boron precipitation on the surfaces of the fuel rod cladding and reactor vessel
internals, the flow re-alignment can maintain adequate core heat removal and/or
serve to disrupt a debris bed that may have formed in the lower core region during
Cold Leg Recirculation.

Per WCAP-16793, Revision 2, fuel assembly tests have shown that the limiting
conditions for fuel blockage require the combination of fibrous debris, particulates,
and chemical precipitates.  Significantly higher fiber debris loads can be
accommodated without flow reductions with the absence of chemical precipitates.
Before the initiation of Simultaneous Hot and Cold Leg Injection in eight to ten hours,
MPS2 does not expect chemical precipitates to form and affect core cooling, based
on the following evaluation.

As part of the design evaluation for containment sump strainer performance, MPS2
performed calculations and bench-top testing for post-LOCA containment sump
chemical effects that focused on calcium (from bare concrete) and aluminum
corrosion. The MPS2 chemical effects analysis and testing program demonstrated
that chemical effects would not begin to influence the strainer debris head loss for
several hours or days. The MPS2 chemical effects program was summarized in
Attachment 1 of DNC letter dated December 18, 2008 (ML083650005).

Because chemical precipitates form over the long-term and would not be considered
to be of sufficient concentration within the strainer bypass content to result in
significant in-vessel deposition within 10 hours of the onset of the LOCA, the current
initiation of Simultaneous Hot and Cold Leg Injection directed by the MPS2 EOPs is
considered to be a mitigating measure for debris bed formation and a means of
preventing potential flow degradation below decay heat removal levels. Once the
reactor vessel is flushed with ECCS from the hot and cold sides simultaneously, in-
vessel fiber and particulates could be returned to the containment pool for
subsequent filtration by the sump strainer. MPS2 plant-specific strainer bypass
testing has shown very high fiber filtration once a very thin debris bed forms on the
sump strainer.
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MPS2 is a Combustion Engineering Nuclear Steam Supply System design with a
designed upflow barrel-baffle core bypass flow configuration. This design feature
includes pressure relief holes in the baffle wall that provide additional core cooling
flow area that are not subject to the same blockage limitations as the bottom of the
fuel assemblies. MPS2 calculations for complete blockage of the fuel assembly
inlets during a hot leg break scenario demonstrated that the ECCS would be
directed to the baffle bypass area with a flow rate 1.75 times the core boil-off
requirement at the time of sump recirculation. Thus, the upflow baffle bypass
configuration provides additional defense-in-depth to ensure ECCS can reach the
fuel region and maintain long-term core cooling in the event of lower core blockage.

The fuel fiber limit of 15 g/FA that was proposed in WCAP-16793, Revision 2, was
generated from testing that simulated hot leg break conditions with cold leg ECCS
injection of 44.7 gallons per minute (gpm) per fuel assembly. For MPS2, the
maximum ECCS flow rate during recirculation mode is 17.1 gpm per fuel assembly.
Thus, MPS2 has significant ECCS flow margin, and thus fuel assembly differential
pressure margin, compared to the PWROG test program. This translates to a much
higher fibrous debris allowance. The ECCS maximum flow capability at MPS2
compared to the generic, bounding test flow rate is considered another defense-in-
depth element for MPS2.

Review of EOPs for Lower Core Blockage

As described above, the MPS2 EOPs direct the ECCS modes of operation in the
designed sequence to ensure core cooling. This sequence includes the
establishment of Simultaneous Hot and Cold Leg Injection to flush the reactor vessel
and prevent boron precipitation. It is expected that the simultaneous injection
alignment, in the current sequence, can also act to mitigate the potential for In-
Vessel lower core region flow blockage in some cases. In addition, the EOPs also
direct routine monitoring of the Safety Functions during accident conditions. This is
facilitated by performing the Safety Function Status Checks. For LOCAs, two of
these checks are related to Core Cooling: RCS Inventory Control and Core Heat
Removal. Following transfer to Sump Recirculation, the RCS Inventory Control
Safety Function status is checked by monitoring Safety Injection (SI) Flow and
Reactor Vessel Level, and the Core Heat Removal Safety Function is checked by
monitoring Core Exit Temperature. Should lower core debris blockage occur in a
manner that significantly degrades flow to the Reactor Core, it is expected that Core
Exit Temperature will exhibit an increasing trend. If this occurs, it is anticipated that
the Technical Support Center (TSC) personnel would assist in the evaluation of the
situation and recommend alignment of Simultaneous Hot and Cold Leg Injection,
regardless of the elapsed time, in an attempt to disrupt the blocking debris bed and
restore core cooling.
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As an enhancement, MPS2 intends to improve the defense-in-depth measures for
early diagnosis and response to potential lower core region flow blockage. This
enhancement will involve a modification to Technical Support Center Procedure
MP-26-EPI-FAP12 “Thermal Hydraulic Evaluations” that will initiate early actions to
monitor and evaluate the trends of parameters indicative of lower core region
blockage following the completion of the sump recirculation alignment. This
monitoring and longer-term trending and evaluation support will be provided by the
TSC. Should parameter trends support a diagnosis of significant flow blockage in
the lower core region prior to the normal designated time for establishing
Simultaneous Hot and Cold Leg Injection, guidance will be provided to evaluate
performing the re-alignment earlier as a mitigating measure to disturb the blocking
debris bed and maintain adequate core cooling. In this manner, a more timely
diagnosis and proactive response would be possible.

MPS2 plans to implement the described change to Technical Support Center
Procedure MP-26-EPI-FAP12 “Thermal Hydraulic Evaluations” and complete
required training before September 30, 2013.

Although these defense-in-depth measures are not expected to be required based
on the very low probability of an event that would result in significant quantities of
debris being transported to the reactor vessel that would inhibit the necessary
cooling of the fuel, they do provide additional assurance that the health and safety of
the public would be maintained. These measures provide reasonable assurance of
safety for the necessary time required to completely address GL 2004-02 for MPS2.

MPS3

Description of Post-LOCA ECCS Operation and Effect on In-Vessel Debris

The MPS3 EOPs provide direction for the transfer of the ECCS operating mode from
Cold Leg Injection to Cold Leg Recirculation (ES-1.3) and subsequently from Cold
Leg Recirculation to Hot Leg Recirculation (ES-1.4). By design, these modes of
ECCS operation ensure sufficient core cooling for the duration of the design basis
LOCA. The transfer to Cold Leg Recirculation involves starting the recirculation
spray system (RSS) pumps with suction from the Containment Sump following
sufficient depletion of the RWST. The discharge flow of the RSS pumps feeds the
suction of the Sl pumps and the centrifugal charging (CHS) pumps, which in turn
inject to the Reactor Coolant System (RCS) cold legs.

At four hours from the onset of the LOCA, the EOP E-1, “Loss of Reactor or
Secondary Coolant” directs the transfer of ECCS from Cold Leg Recirculation to Hot
Leg Recirculation. During Hot Leg Recirculation, the discharge of the S| pumps is
aligned to the Hot Leg injection points. The CHS pumps continue to inject to the
cold legs. The alignment is completed within five hours of the LOCA onset.
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Although the primary purpose of this Simuitaneous Hot and Cold Leg Injection is to
flush the reactor vessel and prevent boron precipitation on the surfaces of the fuel
rod cladding and reactor vessel internals, the flow reversal can also serve to disrupt
a debris bed that may have formed in the lower core region during Cold Leg
Recirculation.

Per WCAP-16793, Revision 2, fuel assembly tests have shown that the limiting
conditions for fuel blockage require the combination of fibrous debris, particulates,
and chemical precipitates.  Significantly higher fiber debris loads can be
accommodated without flow reductions with the absence of chemical precipitates.
Before the transfer to hot leg recirculation, MPS3 does not expect chemical
precipitates to form and affect core cooling, based on the following evaluation.

As part of the design evaluation for containment sump strainer performance, MPS3
performed calculations and bench-top testing for post-LOCA containment sump
chemical effects that focused on calcium (from bare concrete) and aluminum
corrosion. The MPS3 chemical effects analysis and testing program demonstrated
that chemical effects would not begin to influence the strainer debris head loss for
several hours or days. The MPS3 chemical effects program was summarized in
Attachment 2 of DNC letter dated December 18, 2008 (ML083650005).

Because chemical precipitates form over the long-term and would not be considered
to be of sufficient concentration within the strainer bypass content to result in
significant in-vessel deposition within five hours of the onset of the LOCA, the
current transfer to Hot Leg Recirculation directed by the MPS3 EOPs is considered
to be a major mitigating measure for debris bed formation and a means of
preventing potential flow degradation below decay heat removal levels. Once the
reactor vessel is flushed with ECCS simultaneously from the hot and cold sides, a
significant amount of in-vessel fiber and particulates should be disrupted and
potentially returned to the containment pool for subsequent filtration by the sump
strainer. AECL strainer bypass testing has shown very high fiber filtration once a
very thin debris bed forms on the sump strainer.

MPS3 is a Westinghouse Nuclear Steam Supply System design with a designed
upflow barrel-baffle core bypass flow configuration. This design feature includes
pressure relief holes in the baffle wall that provide additional core cooling flow areas
that are not subject to the same blockage limitations as the bottom of the fuel
assemblies. The upflow barrel-baffle bypass configuration provides additional
defense-in-depth to ensure ECCS flow can reach the fuel region and maintain long-
term core cooling in the event of lower core blockage.
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Review of EOPs for Lower Core Blockage

As described above, the MPS3 EOPs direct the ECCS modes of operation in the
designed sequence to mitigate the potential for in-vessel lower core region flow
blockage. In addition, the EOPs also direct routine monitoring of the Critical Safety
Functions during accident conditions. This is facilitated by monitoring the Critical
Safety Function Status Trees. One of these trees is related to the Core Cooling
safety function (F-0.2). The status of the Core Cooling safety function is assessed
using the tree logic, based on the monitoring of RCS Subcooling, Core Exit
Temperature, and Reactor Vessel Level. Should lower core debris blockage occur
in a manner that significantly degrades flow to the Reactor Core, it is expected that
Core Exit Temperature will exhibit an increasing trend. Uncorrected, this
temperature trend would lead to a diagnosis of an Inadequate Core Cooling
condition by the tree logic. In accordance with the Critical Safety Function Status
Tree rules of usage, diagnosis of such a condition would require immediate entry
into the Functional Restoration procedure FR-C.1 for Response to Inadequate Core
Cooling. Based on expected indications of associated Core Cooling parameters and
ECCS flow, FR-C.1 would direct interim cooling strategies that involve
depressurization of intact Steam Generators and starting of Reactor Coolant Pumps
(RCPs), one at a time, regardless of the status of RCP support conditions. It is
anticipated that in the course of these conditions and interim cooling strategies, TSC
personnel would assist in the evaluation of the situation and recommend realignment
of the ECCS to Hot Leg Recirculation.

Using recent generic guidance from the PWROG, MPS3 intends to improve the EOP
defense-in-depth measures for early diagnosis and response to potential lower core
region flow blockage. This enhancement will involve a modification to EOP ES-1.3,
“Transfer to Cold Leg Recirculation”, that will initiate early actions to monitor and
evaluate the trends of parameters indicative of lower core region blockage following
the completion of the sump recirculation alignment. It is expected that monitoring
would be initially performed by Control Room Operators, with longer-term trending
and evaluation support provided by the TSC. Should parameter trends support a
diagnosis of significant flow blockage in the lower core region prior to the normal
designated time for Transfer to Hot Leg Recirculation, guidance will be provided to
evaluate performing the transfer earlier as a mitigating measure to disturb the
blocking debris bed and maintain adequate core cooling. In this manner, a more
timely diagnosis and proactive response would be possible without over-reliance on
the Core Cooling Critical Safety Function Tree assessment.

MPS3 plans to implement the described change to EOP ES-1.3, “Transfer to Cold
Leg Recirculation” and complete required training before September 30, 2013.

Although these defense-in-depth measures are not expected to be required based
on the very low probability of an event that would result in significant quantities of
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debris being transported to the reactor vessel that would inhibit the necessary
cooling of the fuel, they do provide additional assurance that the health and safety of
the public would be maintained. These measures provide reasonable assurance of
safety for the necessary time required to completely address GL 2004-02 for MPS3.

Conclusion

DNC expects the GSI-191 resolution path for MPS2 and MPS3 to be acceptable based
on the information provided herein. The execution of the actions identified in this
document will result in successful resolution of GSI-191 and closure of GL 2004-02.
Given the significantly increased size and advanced design of the installed strainers, the
extensive corrective actions already taken, the design margins and conservatisms
inherent in the analyses performed, the defense-in-depth measures in place and
planned enhancements, and the low probability of challenging pipe breaks, there is
reasonable assurance that the health and safety of the public will be maintained until
the identified actions have been completed.
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Implemented Corrective Actions to Address GL 2004-02
Millstone Power Station Units 2 and 3 (MPS2 and MPS3)

Corrective Actions

A summary of the corrective actions that Dominion has completed to resolve NRC
Generic Safety Issue (GSI)-191, “Assessment of Debris Accumulation on PWR Sump
Performance,” for MPS2 and MPS3 is provided below.

Modifications to Improve Plant Performance

Numerous plant modifications have been completed for MPS2 and MPS3 in support of
GSI-191 resolution including the following:

1. A new MPS2 Emergency Core Cooling System 