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Document Control Desk

United States Nuclear Regulatory Commission
One White Flint North

11555 Rockville Pike

Rockville, Maryland 20852-2738

Subject: Final Report, Stability Option III: Possible Successive Confirmation
Count Resets — Not Reportable

Reference: MFNO02-063, Stability Option III: Possible Successive Confirmation Count
Resets, 10CFR Part 21 60 Day Interim Report, October 1, 2002

This letter provides closure of the reference §21.21(a)(2) 60 Day Interim Report
notification for plants that have selected stability long-term solution Option III. The
closure is that GE Nuclear Energy (GE) has determined that this is not a reportable
condition, however, GE recommends that the BWR Owners’ Group Detect & Suppress
Committee evaluate the need to change the minimum allowable value for period tolerance
used in the Oscillation Power Range Monitor (OPRM).

As described in the reference notification, the potential problem was associated with the
algorithm that provides the licensing basis Minimum Critical Power Ratio (MCPR)
Safety Limit protection for stability Option III. The algorithm determines Successive
Confirmation Count (SCC) of an oscillating power signal. A reactor trip is generated
when SCC and oscillation amplitude reach their trip setpoints in accordance with the
Option III and reactor protection system configuration. The concern was that the
oscillation period could change for an oscillation that initiates while reactor state
conditions are changing towards equilibrium state (e.g., following a two-recirculation
pump (2RPT) trip event) and cause the SCC to prematurely reset, thus delaying the
reactor scram.

A reactor trip signal is generated when the OPRM SCC setpoint and the amplitude
setpoint are reached or exceeded for at least one OPRM cell in each trip system channel
required to generate the trip signal (e.g., one-out-of two taken twice). The Period Based
Detection Algorithm (PBDA) determines the SCC for each OPRM cell. When an
oscillation in an OPRM cell signal is detected by the PBDA it sets the base period for that
cell. The period tolerance is used to determine if the period of each subsequent
oscillation is within an acceptable difference from the base period. The acceptable range
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for period tolerance specified in stability Option III licensing topical reports is 100 to 300
msec. A period tolerance of 50 msec has been approved for OPRM systems that have a
25 msec sampling frequency.

GE evaluated this concern with TRACG simulations of a 2RPT event for typical Option
III plants for reasonably limiting Extended Power Uprate (EPU) and Maximum Extended
Load Line Limit Analysis (MELLLA) conditions. TRACG calculates channel power,
which can be evaluated as representative of an OPRM cell signal through the hot channel
oscillation reload licensing methodology, and evaluated by the PBDA for successive
confirmation counts.

PBDA resets occur when the difference between the current period and the base period
exceeds the period tolerance. The worst case would be if a spurious SCC reset occurred
immediately before the amplitude trip setpoint was reached. For this case, that cell would
not generate a trip signal until SCC had again counted up to the trip setpoint, which could

be a delay of 10 to 12 seconds.
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GE evaluated the potential for SCC spurious resets for period tolerance values of 50, 100
and 150 msec. In general, more frequent spurious resets occur with shorter period
tolerance. However, the spurious SCC reset does not occur at the same time for all the
OPRM cells in an OPRM channel. Some OPRM cell resets delay the trip generated by
that cell, while others reset at sufficiently early times that they have again counted up to
exceed the count setpoint when the amplitude setpoint is reached, and others do not reset
at all. Only one OPRM cell trip in an OPRM channel is sufficient to cause an OPRM
channel trip, and each OPRM channel typically has 18 to 33 OPRM cells. In addition,
typical core loading schemes ensure that multiple OPRM cells respond very near the peak
oscillation magnitude. The analysis concluded that even though spurious resets occur,
these resets are not expected to significantly delay reactor scram. Therefore, the currently
licensed PBDA provides adequate protection against a MCPR Safety Limit violation for
instabilities initiated during a fast transient such as a 2RPT event. Therefore, this does
not represent a Reportable Condition under 10CFR21.21.

Even though this is not a reportable condition, the potential for some OPRM cells to
prematurely reset SCC for an instability initiated during a 2RPT is not consistent with the
original design basis of the PBDA. The original design basis was that continuous
confirmation counts would occur for fully coupled neutronic/thermal-hydraulic reactor
instability. Since this may not occur for a 2RPT with period tolerance values of 50 and
100 msec, it is recommended that Option III plants evaluate the need to change the
minimum allowable value for period tolerance.
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If you have any questions, please call me at (408) 925-5362.

Sincerely,

/m%ﬂ%’

Jason. S. Post, Manager
Engineering Quality and Safety Evaluations

cc: S. D. Alexander INRC-NRR/DISP/PSIB) Mail Stop 6 F2
J. W. Foster (NRC-NRR/DISP/PSIB) Mail Stop 12 H2
J. F. Klapproth (GE-NE)
H. J. Neems (GE-NE)
PRC File

Attachments:
1. Closure of 60 Day Interim Report per §21.21(a)(2)
2. Previously Identified Potentially Affected Plants
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(M)

(i)

(iii)

(iv)

™

(vi)

(vii)

Attachment 1 — Closure of 60 Day Interim Report per §21.21(a)(2)

Name and address of the individual informing the Commission:

Jason S. Post, Manager, Engineering Quality & Safety Evaluation, GE Nuclear
Energy, 175 Curtner Avenue, San Jose, CA 95125

Identification of the facility, the activity, or the basic component supplied for such
facility or such activity within the United States which fails to comply or contains
a defect:

Stability Solution Option III plants were previously identified as potentially
affected. These plants are listed in Attachment 2.

Identification of the firm constructing the facility or supplying the basic
component which fails to comply or contains a defect:

GE Nuclear Energy, San Jose, California

Nature of the defect or failure to comply and safety hazard which is created or
could be created by such defect or failure to comply:

It was determined that the defect or failure to comply is not associated with a
safety hazard and does not lead to violation of the MCPR Safety Limit.

The date on which the information of such defect or failure to comply was
obtained:

August 2, 2002

In the case of a basic component which contains a defect or failure to comply, the
number and locations of all such components in use at, supplied for, or being
supplied for one or more facilities or activities subject to the regulations in this
part:

The previously identified potentially affected plants are listed in Attachment 2.

The corrective action which has been, is being, or will be taken; the name of the
individual or organization responsible for the action; and the length of time that
has been or will be taken to complete the action (note, these are actions
specifically associated with the identified Reportable Condition):

GE has communicated this concern to the BWR Owners’ Group Potential Issues
Resolution Team (PIRT) and to the Stability Detect & Suppress Committee. Even
though this does not represent a reportable condition, the potential for some
OPRM cells to prematurely reset SCC for an instability initiated during a 2RPT is
not consistent with the original design basis of the PBDA. Since continuous
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(viii)

confirmations counts may not occur for an oscillation initiated following a 2RPT
with period tolerance values of 50 and 100 msec, it is recommended that Option
II plants and the D&S Committee evaluate the need to change the minimum
allowable value for period tolerance.

Any advice related to the defect or failure to comply about the facility, activity, or
basic component that has been, is being, or will be given to purchasers or
licensees:

It is recommended that this issue be addressed by the BWROG D&S Committee in
their overall consideration of stability solution Option III performance and reload
licensing methodology revisions.
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Attachment 2 — Previously Identified Potentially Affected Plants
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Utility

AmerGen Energy Co.
AmerGen Energy Co.
Carolina Power & Light Co.
Carolina Power & Light Co.
Constellation Nuclear
Constellation Nuclear.
Detroit Edison Co.

Dominion Generation
Energy Northwest

Entergy Nuclear Northeast
Entergy Nuclear Northeast
Entergy Operations, Inc.
Entergy Operations, Inc.
Entergy Nuclear Northeast
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.
Exelon Generation Co.

FirstEnergy Nuclear Operating Co.

Nebraska Public Power District
Nuclear Management Co.
Nuclear Management Co,
Pooled Equipment Inventory Co.
PPL Susquehanna LLC.

PPL Susquehanna LLC

Public Service Electric & Gas Co.
Southern Nuclear Operating Co.
Southern Nuclear Operating Co.
Tennessee Valley Authority
Tennessee Valley Authority
Tennessee Valley Authority

Plant

Clinton

Opyster Creek
Brunswick 1
Brunswick 2
Nine Mile Point 1
Nine Mile Point 2
Fermi 2
Millstone 1
Columbia
FitzPatrick
Pilgrim

Grand Gulf
River Bend
Vermont Yankee
CRIT Facility
Dresden 2
Dresden 3
LaSalle 1
LaSalle 2
Limerick 1
Limerick 2
Peach Bottom 2
Peach Bottom 3
Quad Cities 1
Quad Cities 2
Perry 1

Cooper

Duane Arnold
Monticello
PIM
Susquehanna 1
Susquehanna 2
Hope Creek
Hatch 1

Hatch 2
Browns Ferry 1
Browns Ferry 2
Browns Ferry 3




