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Carolina Power & Light Company

March 16, 1979

FILE: NG-3514 (B) SERIAL: GD-79-704

Office of Nuclear Reactor Regulation
ATTENTION: Mr. T. A. Ippolito, Chief

Operating Reactors Branch No. 3
United States Nuclear Regulatory Commissicn
Washington, DC 20555

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324

LICENSE NOS. DPR-71 AND DPR-62
PHYSICS START-UP TEST PROGRAM

Dear Mr. Ippolito:

This letter is in response to your letter dated December 21,
1978, which discussed certain sta :t-up physics tests and the
information that the staff would need in order to judge the adequacy
of the tests. In addition, the attachment to your letter provided a
set of questions used on previous reload reviews regarding specific
physics start-up tests.

Carolina Power & Light Company is prov . ding a description of the
start-up tests which will be performed at tl . Brunswick Steam Electric
Plant following the Unit 1 and 2 refueling outages. Included with
these descriptions are the acceptance criteria and the bases
providing assurance that the core conforms to design.

On February 7,1979, a meeting was held at D0R headquarters with
Mr. Paul S. Check, Chief of the Reactor Safety Branch, and various NRC
personnel in his branch. The purpose of this meeting was to have an
open forum between the BWR owner utilities, General Electric, AIF, and
the NRC staff concerning reload start-up testing. Various topics were
discussed including what the staff considered to be minimum
requirements for start-up testing and what start-up testing the BWR
utilities were presently performing. The responses we are providing
reflect these discussions.
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Mr. T. A. Ippolito -2- March 16, 1979

Attached to this letter is a discussion of the information you
requested for Brunswick Units 1 and 2. Please call us if you have any
questions.

Yours very truly,

bl'
, / E. E. Utley
Senior Vice President

Power Supply

DCS/ JAM /j nh*

Attachments
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1. Core Loading Verification

Description

A core loading verification will be performed per BSEP Fuel
Handling Procedure FH-ll. This procedure, which is part of the
plant operating manual and auditable by the CP&L Corporate QA
Program, calls for three qualified personnel (i.e., a Reactor
Operator, a Nuclear Engineer, a Quality Assurance Engineer) to
perform independent visual verification of core loading. The
verification is performed using a closed circuit television to
allow reading the fuel bundle's serial numbers from their
lif ting bails with the bundles in core. These serial numbers are
recorded on a blank core map in the location from which they are
read. Fuel bundle orientation is confirmed with the TV and
visually from the refueling platform using one or more of the
following indications:

Channel fastener adjacent to the center of the control rod.a.

b. Identification boss, points toward the center of the
control rod.

c. Channel spacer buttons are adjacent to the control rod
blades,

d. The bundle serial number is readable viewed from the center
of the fuel cell.

e. Cell-to-cell symmetry.

A cross-check of the completed core map with the desired core
loading plan is made, and any discrepancies are investigated and
corrected. Videotapes of the core loading are made for storage
in the QA records vault for the duration of the subsequent cycle.

Acceptance Criteria

The core will be loaded as specified by the design reference
loading pattern.
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2. Core Power Symmetry

Description

The core power symmetry will be verified via a standard TIP
uncertainty measurement performed per the procedures recommended
by General Electric.

TIP uncertainty consists of a random noise component and a
geometric component, the latter being due to variat. ion in the
water gap geometry and TIP tube orientation from TIP location to
location. Measurement of these components should be obtained by
taking repet.itive TIP readings at a single TIP location, and by
analyzing pairs of TIP readings taken at TIP locations which are
symmetrical about the core diagonal of fuel loading symmetry.

One set of TIP data should be taken at the 50% power level and at
least one other set at 75% power or above.

The TIP data should be taken with the reactor operating with an
octant symmetric rod pattern and at steady state conditions.

The total TIP uncertainty is obtained by dividing the standard
deviation of the symmetric TIP pair nodal ratios by 8 The
nodal TIP ratio is defined as the nodal BASE value of the TIP in
the lower right half of the core divided by its symmetric
counterpart in the upper lef t hal f. The total TIP uncertainty
value that should be compared with the test criterion is the
average value of the data sets taken.

The standard deviation of the random noise is derived by taking
the square root of the average of the variances at nodal levels 5
through 22, where the nodal variance is obtained from the
fractional deviations of the successive TIP values about their
nodal mean value.

The geometric component of TIP uncertainty is obtained by
statisti.cally subtracting the random noise component from the
total ', f P uncertainty.

Acceptance Criteria

It is recommended that the acceptance criterion for the averaged
total TIP uncertainty b.e 9.0%. If the uncertainty is equal to or
greater than this value, the following action should be taken.

Continuance of other start-up testing should not be interrupted.
The responsible test and/or design engineers should examine the
test data and analysis method carefully for errors. If no errors
are found, approptiate personnel should check, wherever
possible, TIP system mechanical and electrical hardware. System
checkout should be done using the appropriate troubleshooting
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sections of the Operation and Maintenance Instructions, with
emphasis initially being placed on checkout of TIP axial
calibration and alignment.

If faults are found, they should be corrected, the test repeated
and the new test data analyzed. If no faults are found, it
suould be so noted in the test report, together with details of
the specific procedures taken during the troubleshooting.

Bases

In the event that the TIP asymmetry test indicates that the TIP
instrumental uncertainty is in excess of that assumed in the
development of the safety limit MCPR, no operating penalty is
necessary.

Increased instrumental uncertainties will automatically penalize
the operation of the plant in terms of MCPR, MAPLHGR and TPF by
an amount greater than the penalty that would be calculated by a
reassessment of the safety limit assumptions. The reason this
effect takes place is because (1) there are many locations in the
core which run at powers very nearly equal to that of the peak
power location; and (2) the operating limits are written in terms
of maximums. Thus, even if the maximum location is read low due
to instrumental uncertainty, there is a nearly unity probability
that another location, almost as high in power will be read high.
Provided the peak location is accompanied by many other
locations which are less in power by an amount which is much
smaller than the instrumental uncertainty, the maximum value
read by the incore instrumentation will automatically be
conservative. Moreover, this automatic penalty rises in a
nearly linear fashion as the instrumental uncertainty increases.

Since the instrumental uncertainty assumed in the safety
analysis is combined statistically (i.e., RMS) with other
allowances, the penalty calculated from the safety analysis
rises less than linearly with increased instrumental
uncertainty. Therefore, the automatic penalty discussed above
is always greater than or equal to the appropriate safety
penalty. The Brunswick Units 1 and 2 cores meet all of the above
criteria.

This response is based on the SER dated November 18, 1978,
supporting Amendment No. 45 for License No. 33 (Brown's Ferry
Unit 1), Amendment No. 41 for License No. 52 (Brown's Ferry
Unit 2) and Amendment No. 18 for License No. 68 (Brown's Ferry
Unit 3), NRC Docket Nos. 259, 260, and 269.
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3. Control Rod Mobility

Description

Each control rod will individually be withdrawn and inserted per
plant procedures for control rod functional testing. Neutron
monitoring instrumentation will be monitored to assure that the
core remains subtritical throughout this sequence.

Acceptance Criteria

Each control rod will move full travel without excessive binding
and the reactor will not go critical due to the withdrawal of a
aingle control rod. Should excessive binding occur, the cause
will be determined and corrected if possible or explained. In
all cases, the Technical Specifications requirements on
operability of control rods shall be adhered to.
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4. Reactivity Testing

Description

Prior to start-up, a local shutdown margin check will be
pe rfo rmed to demonstrate that the reload core meets the
Technical Specifications for shutdown margin requirements.
Following the first aacent tr power, a reactivity anomaly check
will be performed at rated coaditions to verify compliance with
Technical Specifications. Finally, the rod pattern, period, and
temperature will be recorded at the time of the first critical.
This data will be analyzed by General Electric using the BWR
simulator code and the calculated critical K will be

effdetermined.

Acceptance Criteria

The Technical Specifications for shutdown margin and reactivity
anomalies will be met. The calculated critical K should be

Nthis not bewithin +1% Ak of the predicted critical K
perforfn b. Shoumet, further analysis would be to resolve the

difference.


