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the KTD inputs to the T,,, measurements. No inspector concerns were
identified in the discussions to date, but the issue will be subject
to further inspection when the licensee’s safety analysis is
available for review. Currently, the Ticensee intends to implement
the crange in late April 1992 (paragraph 3).

No violations or deviations were identified.



REPORY DETAILS

Persons Contacted
Licensee Employees

*K. Breslin, Associate tngineer, Reactor Group
#M. Carroll, Nuclear Services/Safety Analysis
#M. Cash, Reactor Engineer

*B. Hamilton, Superintendent of Operations

*L. Kunka, Engineer, Compliance

#M. Mallard, Nuclear Operations

*T. McConnell, Station Manager

*K. Mullen, Associate Engineer, Compliance

#R. Sharpe, Compliance

Other licensee employees contacted included engineers and office
personnel .

Other Organizations

#R. Puryear, Westinghouse, Duke Power Projects
#J. Srinivasan, Westinghouse

NRC Resident Inspectors

#P. K. VanDoorn, Senior Resident inspector
*T. A. Cooper, Resident Inspector

*Attended exit interview on February 27, 1992.
#Attended meeting on process noise on April 6, 1992.

Acronyms and initialisms used throughout this report are listed in the
last paragraph.

Unit 1, Cycle 8, Post-Refueling Startup Tests (72700)

PT/0/A/4150/21 (Approved November 14, 1991), Post Refueling Controlling
Procedure for Criticality, Zero Power Physics, and Power Escalation
Testing, was performed and completed over the period of December 7 - 31,
1991. No questions arose directly from the review of the completed
procedure, which scheduled and controlled the procedures and tests
discussed in the subparagraphs below.

The predicted values for the measuremenis discussed below were found in
MCET 0400-03, McGuire 1 Cycle 8 Startup and Operational Report, dated
November 15, 199].
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initial Criticality (72700)

This aciivity was performeu under the guidance of PT/0/A/4150/28
{Aporoved August 27, 1991), Criticality following a Change in Core
Nucﬁear Characteristics,

Une concern was identified by the inspector during review of the
completed procedure. Precaution step 6.4 states, "Ensure no flow
path exists for demineralized water to flow back into the VCT while
diluting the NC system." Procedure step 12.& states, "Direct
Operations to begin dilution directly to suction of charging pump."
Discussions with reactor engineering personnel confirmed that the
intent of those steps is to ensure that the VCT does not become more
dilute than the NC system. An over-dilute V(T could lead to a
continuing dilution of the NC system during recirculation following
cessation of active dilution. The concomitant reactivity increase
could lead to violation of the PDIL. At other facilities, the
inspector has observed reactivity overshoot following initial cycle
criticality because of over dilution of the VCT. More recently, it
has been postulated in a PRA analysis that a far more severe, albeit
very low-probability, accident could result from an over-dijute VCT
concurrent with a station blackout.

Additional procedural controls appear to be necessary to acsure over
dilution does not occur. Operation in the alternate diiute mode
will direct dilution water directly to charging pump suction.
However, dilution water is also directed to the VCT spray header.
Hence, dilution water will go directly to the VCT unless a valve is
closed in response to a procedura’ requirement, Unless the
procedure specifically requires that the charging flow be greater
than the dilution flow, diluti~~ water may backup into the VCT. The
licensee is considering these ._.ervations. The licensee’s response
will be tracked under IFI 50-369 and 50-370/92-07-01: Assure
pg?cedura1 controis are adequate to prevent over dilution of the
VvCT.

lero Power Tests (61708, 61710)

(1) PT/0/A/4150/10 (Approved July 10, 1991), Boron Endpoint
Measurement, was performed on December 9, 1991, for the ARO
configuration. The measured Cyzof 1670 ppmB satisfied the
acceptance criterion of agreement with the predicted value of
1681 ppmB within £50 ppmB.

2)  PT/0/A/4150/12 (Aprroved August 5, 1991), I<othermal
Temperature Coefficient Measurement, was measured at ARO on
December 9, 1991. [(our measurements were made: two while
heating up and two while cooling down. Each had a temperature
change of at least 4°F. The average ITC was -0.29 $0.0%
pem/*F.  The predicted 17C was +0.62 pem/“F. The agreement
between predicted and measured 1TCs was acceptable













Unit 1 and Unit 2, Cycle 8, Operating Experience (61705)

Unit 1 is currently held to 97% RTP because two loops have OPdT alarms
spiking simultaneously at 100% RTP. The unit does "ave an incore QPTF of
1.5% and hotleg flow is being traded between two loops, as has been
observed at other four-loop units. Flow trading is confirmed by cold leg
RTDs and steam generator output, but differences in response of hot leg
streaming and RTU time coustants lead to an apparent in-phase change of
Tuars rather than the actual out-of-phase change. Hence there are
simultaneous rather than alternating alarms. This variation in the
measured average hotleg temperature had been termed process noise.

Subsequent to the first phase of this inspection, Unit 2 started up for
operating cycle 8. Although core designs are virtuall, identical,
particularly with respect to low-leakage characteristics, the unit can
operate at 100% RTP, Unit 2 exhibits similar flow trading
characteristics, but does not have a significant incore QPTR, which may be
the reason its process noise is less limiting.

A meeting was held on April 6, 1992, with those persons identified in
paragrapt. 1 above, to discuss the process noise issue and proposed
solutions to it.

The licensee and i1s vendor have identified and analyzed a method to
reduce process noise in hotleg temoerature measurements by weighting the
RTD inputs to the T,,, measurements. No inspec’or concerns were identified
during the discussions, but the issue will be subject to further
inspection vhen Lhe licensee’'s safety analysis is available for review.
Currently, the lTicensee intends to implement the change in late April 1992
following the review required by 10 CFR 50.59. The change involves
changing resistors on a card, but will be treated as a procedure change
rather thag a modification. The circuitry is not described to this detail
in the FSAR,

One significant conclusion made by the licensee and vendor is that all of
the streaming and process noise effects are external to and above the
core; they do not represent a thermal limits problem. Another conclusion
was that there was no evidence of increased core barrel movement.

Following the change in temperature averaging, the licensee wil: continue
to monitor process noise aiad hotieg streaming effects on a regular, about
monthly, basis.

Inspection activities will continue in this subject area.

Exit Interview

The inspection scope and findings were summarized on February 27, 199:.

with those persons indicated in paragraph 1 above. The inspector
des-ribed the areas inspected and discussed in detail the inspection
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findings. No dissenting comments were received from the licensee.
Proprietary material was reviewed in the c¢r wrse of this inspection, but
is not included in this report. The follow ng items were identified to
the licensee:

IF1 50-369 and 50-370/92-07-01: Assure procedural controls are
adequate to prevent over dilution of the VCT (paragraph Z.a).

IF1 50-369 and 50-370/92-07-02: Determine appropriate acceptance
criteria for control rod worth measurements consistent with SDM
calculations (paragraph 2.c).

Acronyms and Initialisms

ARO
Cg
8
Fan

Q
EFPD
FSAR
IFl
17C
MTC
NC
0AC
ObkdT
pem
PD;;
p
PRA
PT
RTD
RTP
SDM
STS

THOT

veT

A1l Rods Out

Boron Concentration

Doppler Temperature Coefficient
Nuclear Enthalpy Hot Channel Factor
Nuclear Heat Flux Hot Channel Factor
Effective Full Power Days

Final Safety Analysis Report
Inspactor Followup Item

Isothermal Temperature Coefficient
Moderator Temperature Coefficient
Nuclear Coolant

Operator Assist Comp' ‘er

Overpower Differential Temperature
Percent Millirho

Power Dependent Insertion Limits to Assure SDM
Parts Per Million Boron
Probabilistic Risk Assessment
Periodic Test

Resistance Temperature Device

Rated Thermal Power

Shutdewn Margin

Standard T~~hnical Specification
Average Measured Hotleg Temperature
Temporary Test

Technical Specification

Volume control Tank



